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CHAPTER 1: INTRODUCTION 
 

Introduction 

According to the National Center for Education Statistics (Mohadjer et al., 2009), 

the average American citizen is not mathematically literate:  

• Only 22% can explain how to compute the total amount of interest paid on 

a loan. 

• Only 29% can calculate miles per gallon given the miles driven and gas 

used. 

• Only 37% can calculate and fill in prices on an order form. 

• Only 40% can calculate the cost per ounce of an item. 

• Only 42% can calculate the 10% tip on a lunch bill. 

• Only 44% can calculate and rank order four products from least to most 

expensive.  

The Organisation for Economic and Cooperative Development (OECD) is an 

organization that “brings together the governments of countries committed to democracy 

and market economy from around the world to support sustainable economic growth, 

boost employment, raise living standards, maintain financial stability, assist other 

countries’ economic development, and contribute to growth in world trade” (OECD, 

2009). The OECD is currently composed of 30 countries, among them Finland, the 

United Kingdom, the United States, Germany, Japan, Spain, Canada, France, Greece, 

Italy, Korea, New Zealand, and Mexico. In the 1960s, the United States had the highest 

high school completion rates among the OECD countries. However, by 2005, the U.S. 
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high school completion rate was only 76%, which was 21st of 27 OECD countries. The 

United States had a higher rate than only Spain, New Zealand, Portugal, Turkey, and 

Mexico (OECD, 2008).   

The OECD indicators also reveal a decrease in college graduation rates. Between 

1995 and 2005, the U.S. college graduation rank declined from 2nd among OECD 

countries to 14th among 20 OECD countries (OECD, 2008). Declining high school and 

college graduation rates continue to indicate issues with the U.S. level of education 

attainment, and thus have far-reaching educational and economic impacts (Hanushek, 

Jamison, Jamison, & Woessmann, 2008; Orfield, Losen, Wald, & Swanson, 2004; 

Savage, 2008; Swanson, 2003, 2008, 2009). Education at a Glance, education statistics 

compiled by OECD indicators, suggest the U.S. advantage in having a highly educated 

labor force is continuing to dwindle (OECD, 2008). According to former IBM Chairman 

Lou Gerstner, “America should be worried, because economic strength is at the heart of 

America’s future. Our freedoms depend on our economic strength. Now other countries 

understand how to build competitive, knowledge-based economies” (Gerstner, as quoted 

in Savage, 2008, p. 1).  

Parsad and Lewis (2003) found that 35% of entering freshman in public two-year 

institutions and 16% of entering freshman in public four-year institutions need remedial 

mathematics classes. Researchers cite that Americans pay an “estimated $1-2 billion for 

remedial college education. Deficits in basic skills cost businesses, colleges, and 

unprepared graduates as much as $16 billion annually in lost productivity and remedial 

costs” (Achieve, 2006). In Texas, statistically speaking, out of 100 ninth graders, 62 will 

graduate from high school, 32 will enter college, 11 will earn a degree, and only 1 will 

12 
 



earn a technical or engineering degree (Orsak, 2008).  Many higher education and 

business leaders believe that the current educational system is “squeezing out the love to 

innovate” (Orsak, quoted in R. Nelson, 2008) and simply not educating our students to 

their fullest potential (Gates, 2005). Bill Gates stated in his address to the National 

Governor’s Association that when he compared U.S. schools to schools he sees abroad, 

he was “terrified” (2005). 

President Barack Obama, in his address to the U.S. Hispanic Chamber of 

Commerce, emphasized the importance to our economy of strengthening our education 

system:  

America will not remain true to its highest ideals—and America's 
place as a global economic leader will be put at risk … if we don't 
do a far better job than we've been doing of educating our sons and 
daughters; unless we give them the knowledge and skills they need 
in this new and changing world. For we know that economic 
progress and educational achievement have always gone hand in 
hand in America. The land-grant colleges and public high schools 
transformed the economy of an industrializing nation. The GI Bill 
generated a middle class that made America's economy unrivaled 
in the 20th century. Investments in math and science under 
President Eisenhower gave new opportunities to young scientists 
and engineers all across the country. It made possible somebody 
like a Sergei Brin to attend graduate school and found an upstart 
company called Google that would forever change our world. The 
source of America's prosperity has never been merely how ably we 
accumulate wealth, but how well we educate our people. This has 
never been more true than it is today. In a 21st-century world 
where jobs can be shipped wherever there's an Internet connection, 
where a child born in Dallas is now competing with a child in New 
Delhi, where your best job qualification is not what you do, but 
what you know—education is no longer just a pathway to 
opportunity and success, it's a prerequisite for success.  
(Obama, 2009) 

  

American students do not succeed in mathematics at the same level as their 

international peers; in fact, American students continue to achieve at mediocre levels and 
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not at the level of an international leader (National Mathematics Advisory Panel, 2008). 

Phillips (2007a) stated that when compared on an international level, even the best 

performing students in the United States perform lower than students in high-performing 

countries. Phillips completed a statistical linking study in 2007 that linked the 2007 

National Assessment of Educational Progress (NAEP) and the 2003 Trends in 

International Mathematics and Science Study (TIMSS) results in such a way that each 

state in the United States could be assigned a TIMSS linked score. This allowed each 

state to be compared to each country on a common scale. The study concluded that even 

the highest achieving states were significantly below the highest achieving countries 

(Phillips, 2007a). With each state’s NAEP scores expressed as TIMSS scores, no states 

even reached the TIMSS level of proficiency—all states were performing at the basic 

level except for the District of Columbia, which was performing at the below basic level 

(Phillips, 2007a).  

All current broadly applied mathematical assessments and statistics suggest that 

mathematics performance must change for American students to achieve competence and 

compete in a growing global economy (National Science Board, 2003, 2006, 2008; 

Office of Science and Technology Policy, 2006; Peter D. Hart Research Associates, 

2006). The National Council of Teachers of Mathematics (NCTM) stated that “Today’s 

world demands a mathematically literate citizenry, well prepared for ever-changing 

technology and growing global competition, and led by a new generation of mathematics 

and science professionals” (National Council of Teachers of Mathematics, 2006, p. 1). A 

national survey completed by Peter D. Hart Research Associates (2006, pp. 3-4) found 

the following:  
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• More than three-quarters (76%) of the survey respondents 
believe that if America’s next generation does not work to 
improve its skills in math, science, and engineering, it risks 
being the first generation of Americans to be worse off 
economically than their parents. 

• A large majority (64%) believe that if we fail to take action and 
reform our education system, our ability to remain globally 
competitive will be compromised within the next decade. 

• Almost three-quarters (73%) believe that if we fail to take 
action during the next 25 years, our complacency will 
negatively impact America’s ability to compete worldwide. 

 
The preliminary report of the National Mathematics Advisory Panel (2007, p. 2) 

states the following:  

There is a growing national concern about the mathematical 
proficiency of young people who are now emerging from our 
schools or will graduate in the next decades. This is a world of 
ideas, a world of innovation, where national well-being rests 
largely on economic competitiveness, which inevitably and 
increasingly depends on broad respect for and command of 
mathematics in the workforce. Present evidence strongly suggests 
that the United States is not renewing its workforce with adequate 
rigor and foresight.  
 

The Final Report of the National Mathematics Advisory Panel (2008, p. 11) 

asserts that “without substantial and sustained changes to its educational system, the 

United States will relinquish its leadership in the 21st century.” Mathematics, science, 

and technology skills are now cited as the most crucial skills needed for the United States 

to compete in the global economy (Peter D. Hart Research Associates, 2006). Several 

national reports raise questions about American students’ ability to compete in the 

scientific and technological areas, arguing that we must improve K-12 mathematics and 

science as the first step to global competitiveness (CCSSO, 2009a; National Science 

Board, 2003, 2006, 2008; NGA, CCSSO, & Achieve, 2008; Obama, 2009).   
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Statement of the Problem 

There is growing concern with mathematical achievement in the United States. 

Well-respected research organizations and companies indicate that the United States is 

poised to lose its competitive edge unless changes are made in mathematics and science 

education (Association of American Universities, 2006; Carter, 2008; Center for Public 

Education, 2007; Cisco, 2008; Committee on Prospering in the Global Economy of the 

21st Century, 2007; National Science Board, 2003, 2006, 2008; Obama, 2009; Savage, 

2008; Zakaria, 2008).  Mathematics and science achievement in the United States does 

not compare favorably with other countries. In addition, the number of U.S. citizens 

training to become scientists and engineers is declining (National Science Board, 2008). 

OECD has stated that other countries are rapidly improving their mathematics and 

science achievement, along with high school and university graduation rates. However, 

U.S. graduation rates are declining, causing the ranking of the United States against other 

nations to fall (Center for Public Education, 2007; McGaw, 2008; Miller, Sen, & Malley, 

2007; OECD, 2008; Schleicher & Stewart, 2008). In addition, many of the top U.S. 

students still score below their peers from other countries on international assessments 

(Baldi, Jin, Green, & Herget, 2007).  

As a result of these national and international assessments, there has been 

increased examination of high-performing countries and states, and what instructional 

documents, standards, frameworks, or curriculum guide these performers. Currently a 

group including the Council of Chief State School Officers (CCSSO), the National 

Governor’s Association (NGA), Achieve, the Alliance for Excellent Education, the Hunt 

Institute, the American Federation of Teachers, the Commission on No Child Left 
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Behind, the Council of Great City Schools, the National Association of State Boards of 

Education (NASBE), the Thomas B. Fordham Foundation, the National Association of 

Secondary School Principals, Strong American Schools, and the Business Roundtable 

(BRT) are all working together to draw attention to the standards issues (CCSSO, 2009a; 

Education Commission of the States, 2008; Hunt Institute, 2008). Many countries follow 

a national curriculum with national standards that guide all schools in the country 

regarding what should be taught, when it should be taught, and at what level of depth it 

should be taught, in comparison to the myriad of standards that guide the U.S. education 

system.  

In response to the attention and examination of international standards, many 

organizations are starting to call for a common set of national standards in mathematics 

for the United States, or at least a common core of standards, as a way to make delivery 

of mathematics in the United States more consistent and on par with international 

delivery (Achieve, 2008a; Bill and Melinda Gates Foundation, 2009; Cavanagh & 

McNeil, 2009; CCSSO, 2009a, n.d.; Education Commission of the States, 2008, n.d.; 

Gandal & Vranek, 2001; Hunt Institute, 2008; A. Klein, 2009; McNeil, 2008, 2009; 

NGA, n.d.; NGA et al., 2008; Weingarten, 2009). However, each state has its own state 

standards and guiding documents, which makes it far more difficult to compare the 

United States as one country internationally when it has many differing curriculum 

documents and sets of assessment frameworks. Arne Duncan, U.S. secretary of 

education, likened the current system of 50 sets of standards to trying to play “a football 

game with 50 different goal posts” (Duncan, as quoted in Quaid, 2009). President Obama 

stated that “today’s system of 50 different sets of benchmarks for academic success 
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means fourth-grade readers in Mississippi are scoring nearly 70 points lower than 

students in Wyoming—and they are getting the same grade. Eight of our states are setting 

their standards so low that their students may end up on par with roughly the bottom 40% 

of the world” (2009).  

 

Significance of the Study 
 

Comparisons between the United States and other countries are important in many 

ways. Comparisons are benchmarking processes, which are the hallmark of how 

organizations grow and develop. However, this comparison is difficult to perform in a 

meaningful manner without a common set of mathematics expectations shared among 

those being compared. According to Schmidt and Houang (2007), “extensive repetition 

of virtually the same standards across grade levels is found in the United States.” Many 

education researchers claim that the United States has too many content expectations in 

each grade level for students to truly master any one skill (Blank, Porter, & Smithson, 

2001; Cogan & Schmidt, 2002; A. C. Porter, 2002; Schmidt, 2002; Schmidt & Houang, 

2007; Schmidt, Houang, & Cogan, 2004; Schmidt, Houang, & Wolfe, 1999; Valverde & 

Schmidt, 1998). These mathematics content expectations, or standards of instruction, 

carry a variety of titles in various states and countries (grade-level expectations, content 

expectations, power standards, learning objectives, statements of learning, etc.). They are 

referred to as standards uniformly in this study. Standards are “statements of what 

students should know and be able to do” (McBrien & Brandt, 1997).   

With the call for more coherent U.S. curriculum and standards that model those 

from high-performing countries, educators need to have a clear path of analysis across 
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and among those standards. After all, “mathematics is culturally neutral. The square root 

of 16 is 4 whether you are Asian, European or African, or even Plutonian or Martian” 

(Williams, 2007). To further guide the development of mathematics education in the 

United States, each state needs to know how its standards compare to both high- and low-

performing states and countries. Many educators believe the U.S. education curriculum is 

“a mile wide and an inch deep” and that this is the reason our students perform so poorly 

on international assessments (Schmidt & Houang, 2007). Although research studies have 

compared particular states and countries, a thorough, comprehensive, quantitative, 

comparative analysis of all these documents at the fine-grain level has not been 

performed to date.  

A study of this nature is vital at this time of mathematics uncertainty in the United 

States, and it has the potential to inform educators, policy analysts, and research 

organizations as the United States moves forward and strives to regain its footing and 

competitiveness in mathematics worldwide. A study of this depth will allow 

policymakers to examine degrees of alignment among the standards of states and 

countries. Degrees of alignment will provide researchers and policymakers with 

quantitative information about how standards compare. Aligning the United States to 

high performing countries is critical, according to the Education Commission of the 

States (ECS):  

 The United States once enjoyed the position of global leader in 
education and now is struggling to compete. In measuring 
progress, most states compare themselves to other states rather 
than to international benchmarks. Because of the nation’s 
diminished international standing, continuing to engage in inter-
state comparisons risks perpetuating regionally low standards and 
achievement, and ignores the necessity to adequately prepare a 
workforce that is mobile across both state and national boundaries. 
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To move from competing to leading, states should spend less time 
comparing to one another and spend more time comparing to high-
performing countries. (Education Commission of the States, 2008, 
p. 5) 

 
 The National Assessment of Educational Progress (NAEP) assessment, also called 

the nation’s report card, is a test representative of student achievement in the nation. It is 

a common measure across all students in the United States, which makes it easier to 

compare state performances. NAEP categorizes students into basic, proficient, and 

advanced performance categories. Students scoring in the basic range are considered to 

have a partial mastery of the prerequisite knowledge and skills needed for proficient work 

at a particular grade level. Students scoring in the proficient range are considered to have 

demonstrated competence with appropriate subject matter for their level in school. 

Students scoring in the advanced level represent superior performance for that grade level 

(National Center for Education Statistics, 2005). In 2005, only 36% of fourth graders 

performed at or above the proficient level in mathematics (Perie, Moran, & Lutkus, 

2005). In 2007, fourth-grade student scores went up slightly, in that 39% performed at or 

above the proficient level (Lee, Grigg, & Dion, 2007). However, if the current rate of 

improvement does not increase, many researchers predict that we will have a nation of 

students that cannot make informed decisions, think critically, or compete globally 

(National Science Board, 2003, 2006, 2008).  

 The Trends in International Mathematics and Science Study (TIMSS) conducted 

in 2003 assessed students’ mathematics performance at grade 4 in 25 countries (Gonzales 

et al., 2004). TIMSS previously assessed students in mathematics at grade 4 in 1995. 

Comparing the 2003 scores with the 1995 scores revealed no measurable difference 

between U.S. fourth-graders’ average scores after 8 years. In fact, the U.S. standing 
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declined compared to the 14 other participating countries. In 1995, students in four of 

those countries outperformed U.S. students on average. Students in seven countries 

outperformed U.S. students in 2003. Only 7% of U.S. fourth and eighth graders achieved 

the advanced level on the test, compared with 38% of Singapore’s fourth graders and 

44% of Singapore’s eighth graders (Gonzales et al., 2004). 

 In 2007, the grade 4 results revealed that the United States was significantly 

outperformed by 7 countries, was about the same as 4 countries, and was significantly 

better than 23 countries. The scaled score of 529 was above the TIMSS average of 500. 

The grade 8 results demonstrated that the United States was significantly outperformed 

by 5 countries, was about the same as 5 countries, and was significantly better than 37 

countries. The scaled score of 508 was above the TIMSS average of 500 (Gonzales et al., 

2008).   

Gonzales, et al. (2008) looked at trends in the scores across 1995, 2003, and 2007. 

His team discovered that while the U.S. trends were positive, and the average grade 4 

scaled score increased by 11 points, Hong Kong’s average grade 4 scaled score increased 

by 50 points, and England’s grade 4 scaled score increased by 57 points. In the eighth 

grade, the U.S. average scaled score increased by 16 points. This was not significantly 

different than Korea with an increase of 17, England with an increase of 16, and Hong 

Kong with an increase of 4.    

In 2007, the international average for students that scored at the advanced level 

was 5%. The U.S. average for students scoring at the advanced level was 10%. This is an 

improvement from 2003, when the U.S. average for students scoring at the advanced 

level was 7%. However, Singapore, Hong Kong, Chinese Taipei, and Japan had averages 
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of 41%, 40%, 24%, and 23%, respectively (Gonzales et al., 2008). In grade 8, the 

international average for students scoring at the advanced level was 2%. The U.S. 

average for students scoring at the advanced level was 6%, higher than the international 

average but far lower than the high-performing Asian countries. Chinese Taipei, Korea, 

Singapore, Hong Kong, and Japan had 45%, 40%, 40%, 31%, and 26%, respectively, of 

their students scoring at the advanced level (Gonzales et al., 2008).    

 The 2003 Program for International Student Assessment (PISA) reported on the 

mathematics literacy and problem-solving ability of 15-year-olds in 29 participating 

OECD industrialized countries and 10 non-OECD countries (Lemke et al., 2004). The 

OECD countries and partnering countries make up almost 90% of the world’s economy 

(Baldi et al., 2007). PISA defines mathematics literacy as the extent to which students 

can apply mathematical knowledge and skills to a wide range of situations. PISA is 

designed to assess how well prepared students will be for their future. In 2003, U.S. 15-

year-olds, on average, scored below the international average for participating OECD 

countries in combined mathematics literacy, specific mathematics skill areas (space and 

shape, change and relationships, quantity, and uncertainty), and problem solving (Lemke 

et al., 2004).  

In combined mathematics literacy, students in 23 countries outperformed U.S. 

students, while U.S. students outperformed students in only 11 countries (Portugal, Italy, 

Greece, Turkey, Mexico, Russian Federation, Serbia and Montenegro, Uruguay, 

Thailand, Indonesia, and Tunisia). In problem solving, students in 25 countries 

outperformed U.S. students, while U.S. students outperformed students in only 8 

countries (Greece, Turkey, Mexico, Thailand, Serbia and Montenegro, Uruguay, Tunisia, 
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and Indonesia). Even the highest ranked U.S. students (those in the top 10%) were 

outperformed by students in OECD countries (Lemke et al., 2004).   

 PISA also defines six proficiency levels, with Level 1 being the lowest level of 

proficiency and Level 6 being the highest level. In mathematics literacy, the United 

States had a larger portion of students scoring at Levels 1 and 2 than the OECD average. 

The United States also had fewer students scoring at Levels 4, 5, and 6 than the OECD 

average (Lemke et al., 2004).  

In 2000, the United States ranked 18th among the 27 OECD participating 

countries in PISA. In 2003, the United States decreased to 23rd among the 29 

participating OECD countries. In 2006, all 30 OECD countries participated, as well as 27 

partner countries, and the United States ranked 25th among the 30 participating OECD 

countries and 35th of the 57 OECD and non-OECD countries (OECD, 2007b). In 2006, 

the United States was rated statistically significantly below the OECD average. 

Jurisdictions with performances significantly above the OECD average included Finland, 

Korea, Chinese Taipei, Hong Kong, the Netherlands, Switzerland, Canada, Japan, New 

Zealand, Belgium, Australia, Denmark, the Czech Republic, Iceland, Austria, Macao-

China, Liechtenstein, Estonia, and Slovenia. When comparing the highest achieving 

students (those scoring at the 90th percentile and above), 29 jurisdictions had high-

achieving students with higher scores than U.S. students in mathematics literacy. When 

comparing the lowest achieving students (those scoring at the 10th percentile and below), 

26 jurisdictions had students at the 10th percentile with higher scores than U.S. students 

in mathematics literacy (Baldi et al., 2007).  
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Several education researchers conducted a series of studies on international test 

results of 50 countries in an effort to determine how a country’s human capital is related 

to the performance of its students on mathematics and science tests. They identify this as 

the “average level of cognitive skills of a country’s work force” (Hanushek et al., 2008). 

The researchers discovered that the cognitive skills of a nation do relate to its economic 

growth rate, especially for countries such as the United States that are open to outside 

trade. They developed a common scale for the international tests used in the study, so 

they were able to compare all international tests administered between 1964 and 2003. 

This common measure revealed that the United States, Germany, and Hungary have 

declined in test performance over time. It also illustrated that countries with higher test 

scores also had higher economic growth rates (Hanushek et al., 2008). According to 

President Obama (2009), “Our curriculum for eighth graders is two full years behind top 

performing countries. That is a prescription for economic decline.”   

 

Research Questions 
 
This study will seek to answer the following questions:  

1. What is the degree of alignment among K-12 mathematics content standards?  

2. What is the degree of alignment among national and international mathematics 

assessments and high-performing and low-performing data sets?  

3. Which cognitive demand levels are emphasized in high-performing and low-

performing data sets?   
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Methodology 
 
 The methodology used in this quantitative analysis is based on the Surveys of 

Enacted Curriculum (SEC) methodology developed by Dr. Andrew Porter and Dr. John 

Smithson (Blank, 2005; Blank et al., 2001; Blank, Smithson, Porter, Nunnaley, & 

Osthoff, 2006; A. C. Porter, 2002; A. C. Porter & Smithson, 2001, 2002; Smithson, 

Blank, & Porter, 2004; Smithson & Porter, 1994). It was designed to measure the degree 

of alignment among a state’s standards, a state’s assessment, and the actual enacted or 

implemented curriculum (Blank et al., 2001). In this study, the methodology will be used 

to compare the standards documents among the selected states, countries, and national 

and international assessments. This methodology has been used in over 30 states over the 

last 25 years to measure degrees of alignment (Blank, 2007; A. C. Porter, Smithson, 

Blank, & Zeidner, 2007).   

 

Definition of Terms 
 

In examining the various standards, it became clear that many different names are 

used to define the content that guides instruction. In lieu of explaining many, many terms 

and how they are used in each locale, the term standards is used in the remainder of this 

study. Standards will refer to standards, frameworks, curriculum, grade-level 

expectations, statements of learning, and all the terms used to describe the descriptive 

mathematical documents and content standards that guide instruction.  
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Abbreviations  
 
ADP refers to the American Diploma Project.  

AYP refers to Adequate Yearly Progress.  

CCSSO refers to the Council of Chief State School Officers.  

CFP refers to Curriculum Focal Points.  

K-12 refers to kindergarten through grade 12, or ages 5–18. 

NAEP refers to the National Assessment of Educational Progress.  

NCLB refers to the No Child Left Behind act. 

NCTM refers to the National Council of Teachers of Mathematics.  

NGA refers to the National Governor’s Association.  

OECD refers to the Organization of Economic and Cooperative Development.  

PISA refers to the Program for International Student Assessment.  

PreK-12 refers to prekindergarten through grade 12, or ages 4–18.  

SEC refers to the Surveys of Enacted Curriculum.  

SPN refers to scholarly personal narrative.  

STEM refers to science, technology, engineering, and mathematics.  

TIMSS refers to Trends in International Mathematics and Science Study.   

WCER refers to the Wisconsin Center for Education Research.  

  

Delimitations 
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Standards of instruction were researched for all 50 states and the District of 

Columbia, in addition to the TIMSS, PISA, and NAEP assessments. Standards were also 

researched for the American Diploma Project (ADP) or Achieve, an organization 



working on developing a common set of mathematics standards. Likewise, all countries 

that took at least one of the international assessments of TIMSS or PISA were 

investigated. However, only those countries using standards that could be accessed via 

the Internet were included in the analysis. Many countries referenced national standards 

on their Ministry of Education sites, but not all of them provided links to the actual 

standards in English. So the international analysis is limited to those countries that 

provided links to curriculum and standards documents in English. The U.S. analysis is 

also limited to those published standards documents that could be located online.  

 

Summary 
 
  Chapter 1 provides an introduction to the rationale and purpose of this research. 

Chapter 2 has a review of literature including the achievement in mathematics in the 

United States and other international countries, the current crisis of mathematics 

education in the United States, the link between mathematics education and global 

competitiveness, and current status of the standards movement. Chapter 3 details the 

methodology used to assess the degree of alignment among different sets of mathematics 

standards used within the United States, and in selected other countries. Chapter 4 

presents the results and conclusions of the research study in terms of degrees of 

alignment among sets of standards and assessments and cognitive demand levels used in 

the standards. It also gives further recommendations. Chapter 5 concludes the dissertation 

with a scholarly personal narrative (SPN) (Nash, 2004). This is a personal narrative 

regarding my journey of educational leadership, telling why the field of education fills 

me with passion, inspiration, and motivation to make a difference.  
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CHAPTER 2: REVIEW OF THE LITERATURE 
  

Introduction 

 Mathematics performance of K-12 students in the United States is included in 

newspaper and journal articles on a daily basis across the nation. Some of the news is 

focused on mathematics at the district and state level, but much of it is focused on 

mathematics on a national and international level. The mathematics performance of U.S. 

students on the NAEP, TIMSS, and PISA has promoted research and discussion about the 

role of national and international examinations, their relationship to the economy and 

global competitiveness, and the current state of mathematics standards in our school 

systems. This chapter will explore the literature on these issues.  

 

International Indicators of Achievement 
 
 As stated in chapter 1, U.S. students are outperformed by their peers on the 

TIMSS and PISA international assessments (Gonzales et al., 2004; Gonzales et al., 2008; 

Johnson, Cohen, Chen, Jiang, & Zhang, 2005; Lee et al., 2007; Lindquist, 2001; Miller et 

al., 2007; National Center for Education Statistics, 2005, 2007a; Neidorf, Binkley, Gattis, 

& Nohara, 2006). According to Cavanagh and Manzo (2009, p. 1), each time the results 

of TIMSS or PISA are released, “the reaction among the American public and 

policymakers is like that of a parent whose child just brought home a disappointing report 

card.”  

 In the 2007 administration of the TIMSS assessment, the U.S. fourth graders were 

significantly outperformed by 7 countries, were about the same as 4 countries, and were 
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significantly better than 23 countries. The U.S. eighth graders were significantly 

outperformed by 5 countries, were about the same as 5 countries, and were significantly 

better than 37 countries (Gonzales et al., 2008). Though the United States was above the 

international average, it was outperformed by Hong Kong, Singapore, Chinese Taipei, 

Kazakhstan, Russian Federation, England, Latvia, Japan, and Korea. In addition, 

researchers pointed out that the international average on TIMSS was significantly 

lowered by developing nations such as Egypt, Ghana, Botswana, and South Africa 

(Winkler, Ballard, & Palmieri, 2008).  

 In the 2006 administration of PISA the United States was 35th of the 57 countries 

participating and was statistically significantly below the OECD average. It was 

outperformed by Korea, Chinese Taipei, Hong Kong, Japan, Finland, New Zealand, 

Belgium, Australia, and 11 other countries.     

The Thomas B. Fordham Institute ran an Education Olympics event in 2008 and 

used assessment data from TIMSS, PISA, and reading and civics international 

assessments to award medals to top performers in a variety of categories. Fifty-eight 

events were created using international assessments and indicators. Finland finished first 

with 35 medals, Hong Kong was second with 33 medals, and Singapore was third with 16 

medals. The United States was 20th with 1 medal—for its performance on the 

international civics examination last administered in 1999 (Winkler et al., 2008). In these 

events, U.S. 15-year-old students ranked 30th of 41 countries in problem-solving ability 

and 31st of 57 countries in the ability to explain various phenomena in scientific terms. In 

the mathematics topic of data analysis, U.S. fourth-grade students ranked 7th of 25 

countries, compared to 17th of 25 for the topic of measurement. In eighth grade, U.S. 
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students ranked 11th of 45 countries for the topic of algebra compared to 23rd of 45 

countries in the topic of geometry (Winkler et al., 2008).  

 As important as international test scores are, researchers disagree on the validity 

of these assessments. According to Phillips (quoted in Cavanagh & Manzo, 2009), we 

should place more weight on the results of PISA rather than TIMSS. TIMSS includes 

many developing nations in the assessment, whereas PISA includes more of the 

developed and wealthy countries. PISA assesses countries that comprise 90% of the 

world’s economy. However, other researchers feel TIMSS is more mathematically sound 

than PISA (Cavanagh, 2009; Milgram, 2008). Bracey takes particular aim at the PISA 

assessment because of the testing age of 15-year-olds. The TIMSS assessment tests 

students at grades 4, 8, and 12. However, PISA tests 15-year-olds, which is a problem 

given that 15-year-olds could be in grades 7, 8, 9, 10, or 11, depending on the education 

system. Students with more or less exposure to mathematics because of their current 

grade levels will naturally perform quite differently on the assessment (Bracey, 2004, 

2005, 2009).  

However, there are educators and researchers that state that U.S. students are not 

as low as portrayed and are much more in line with international peers. Boe and Shin 

(2005) believe that the achievement gap in the United States between scores of high-

performing students and scores of low-performing students is so large that the scores at 

the lower end of the achievement spectrum are masking the scores at the higher end. 

Their research found achievement scores of high-performing students on par with the 

high-performing nations, and achievement scores of low-performing students well below 

other nations. Zakaria (2008) stated in work about the future of America that the 
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“aggregate scores hide deep regional, racial, and socioeconomic variation” and our strong 

students score on par with strong students from other nations. Boe and Shin stated that 

this was “compelling evidence” that the achievement gap between majority and minority 

groups “were major factors in reducing the comparative standing of the U.S. in 

international surveys of achievement” (Boe & Shin, 2005). They felt the achievement gap 

is where education resources should be placed, not on creating national standards or 

increasing the strength and rigor of standards. They predicted that if the achievement gap 

is not addressed, then the scores of U.S. students “will decline as the minority population 

increases as a percentage of the total” (Boe & Shin, 2005). Salzman and Lowell concur. 

They believe, as Boe and Shin do, that the focus should be on the differences between the 

U.S. high-performing and low-performing students rather than on comparing the United 

States to other countries (Salzman & Lowell, 2008). Salzman and Lowell (2008) used the 

2006 PISA results to demonstrate that though percentage-wise the United States only 

produces just under 2% of high-performing students, the actual number is around 65,000, 

much more than any other OECD country. However, the United States also produces 

more low-performing students—more than 1 million. Only Mexico produces more low-

performing students.  

All the same, the OECD disagrees. A 2007 OECD economic report said, “Top 

U.S. students are outperformed just like average and struggling U.S. students. The United 

States does not just have more students performing badly—it has many fewer students 

performing well” (OECD, 2007a).  

A variety of international indictors also point to low performances in the United 

States. The low U.S. high school graduation rate causes it to rank 18th of 24 countries 
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using 2004 OECD indicators. Norway was first with 99.9% of its students graduating 

from high school. The OECD average for high school graduation was 81.1%. The United 

States high school graduation rate was 75.4%. Projections for high school graduation in 

2015 place the United States with an estimated 6 million high school graduates, China 

with an estimated 13 million, India with an estimated 11 million, and the European Union 

with an estimated 4 million (Schleicher & Stewart, 2008). Projections for college 

graduation in 2015 place the United States with an estimated 2.4 million graduates, China 

with an estimated 4.8 million graduates, and the European Union with an estimated 2.5 

million graduates (Schleicher & Stewart, 2008). According to OECD indicators, “The 

United States is the only industrialized country in the world in which today’s young 

people are less likely than their parents to have completed high school” (Habash, 2008).      

Finland had the greatest percentage of undergraduate degrees at 55.2%. The 

United States awarded undergraduate degrees to 33.3% of its population (Winkler et al., 

2008). The United States is the only Group of Eight (G8) country to award more degrees 

in arts and humanities than in science, engineering, and mathematics (Committee on 

Prospering in the Global Economy of the 21st Century, 2007). The G8 countries include 

the governments of eight nations in the Northern Hemisphere—the world’s most 

industrialized democracies: Canada, France, Germany, Italy, Japan, Russia, the United 

Kingdom, and the United States. Table 1 shows the percentage of degrees awarded in the 

fields of mathematics, science, and engineering.  
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Table 1: Percentage of First University Degrees in the Fields of Science, Engineering, 
and Mathematics 
Country % of Degrees in Science, Engineering, and Mathematics 

Singapore 67% 

China  50% 

Japan 39% 

South Korea 38% 

Germany 27% 

France 26% 

United Kingdom 25% 

Russian Federation 24% 

Italy  23% 

Canada 17% 

United States 16% 

(Committee on Prospering in the Global Economy of the 21st Century, 2007; Miller, Sen, 
Malley, Burns, & Owen, 2009) 

  

As shown in Table 1, other countries are awarding a higher percentage of degrees 

in mathematics and science than the United States. This has caused great concern in the 

business community. 

There are several myths that the general public seems to believe in regards to 

international assessments and benchmarking.  

Myth 1: Other countries test a more select, elite group of students. Many 

disregard the test results for this reason. Though testing a more elite group may have been 

true prior to 1990, it is no longer the case in 2009. The majority of developed countries 

have all of their students in school during the testing years, and the sampling processes 

are valid and strong. Both PISA and TIMSS have rigid controls and sampling thresholds 

in place (D. P. Baker, 1997; Center for Public Education, 2006; NGA et al., 2008; 

Winkler et al., 2008).  
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 Myth 2:  The United States performs poorly because of poverty and other family 

factors. Finland, Japan, Korea, and Canada all educate students from disadvantaged 

socioeconomic backgrounds, and these countries still perform better than the United 

States (NGA et al., 2008; Schleicher & Stewart, 2008).   

Myth 3: Cultural factors prevent U.S. students from performing as well as those 

in other nations, particularly Asian nations. U.S. students actually spend as much time on 

homework as the high-performing nations assessed on the PISA (NGA et al., 2008).  

Myth 4: Other countries are less diverse. Among the 11 other OECD nations that 

have at least 10% immigrant populations (as the United States has), the United States was 

still outperformed (NGA et al., 2008). According to Schleicher and Stewart (2008), there 

is “no correlation between a country’s share of immigrant students and its performance 

on PISA.” In the Asian systems of Hong Kong, Japan, Korea, Chinese Taipei, and 

Taiwan, students’ socioeconomic status has “little effect” on students’ performance 

(Schleicher & Stewart, 2008).    

Myth 5: Wealthier countries spend more than the United States on education. Of 

the 30 OECD nations, the United States ranks highest in gross domestic product (GDP) 

per capita and second highest in educational expenditures (NGA et al., 2008). Schleicher 

and Stewart (2008) confirmed that “one thing is clear: Performance is not simply a matter 

of money, because only Luxembourg, Switzerland, and Norway spend more per student 

than the United States.” In fact, Singapore spends less on its students in primary 

education than the majority of other developed countries, yet its students far outpace 

other students in achievement (Barber & Mourshed, 2007). Finland also spends less per 

student than the United States (Gamerman, 2008).       
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Myth 6: U.S. attainment scores cannot be compared with other countries because 

the United States tries to educate many more students. Though the United States ranks 

higher than average on access to higher education, it ranks much lower on actual college 

completion rates (NGA et al., 2008).  

Myth 7: Education does not really affect the economy. A Nation at Risk warned 

that America’s economy would suffer, but that never happened. The historic advantages 

are eroding as other countries follow the economic lead of the United States. “Eventually, 

our competitors will narrow our economic lead as they learn how to create their own 

versions of agility and scale. At that point, the competition will really come down to who 

has the best human capital” (Carnevale, as quoted in NGA et al., 2008).  

There has been a multitude of reports and research published about what high-

performing countries do and what the United States can learn from these nations 

(Achieve, 2007; Barber & Mourshed, 2007; Pearson Foundation & CCSSO, 2008; 

Schleicher & Stewart, 2008). There are several items the United States should note as it 

compares itself to high-performing countries.  

First, most high-performing countries have a national curriculum directly tied to 

its assessments and standards of instruction (Achieve, 2007; Ginsburg, Cooke, Leinwand, 

Noell, & Pollock, 2005; Pearson Foundation & CCSSO, 2008; Schleicher & Stewart, 

2008). Curriculum from high-performing countries is more focused and less repetitive 

than the U.S. curricula (Cogan & Schmidt, 2002; Ginsburg et al., 2005; Schmidt et al., 

2004; Schmidt & McKnight, 1998; Schmidt, Wang, & McKnight, 2005).   
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Second, most high-performing countries provide accountability and autonomy—

with the strongest effects shown when education systems have control over hiring, firing, 

and budgeting (Schleicher & Stewart, 2008).  

Third, most high-performing countries regard their teachers and principals as 

professionals, and train and support them as such. Singapore, for example, recruits 

teachers from the top 30% of each high school class, provides financial support for their 

initial training, and provides at least 100 hours a year of professional development 

(Schleicher & Stewart, 2008). The teachers are honored, valued, respected, and 

compensated at an equivalent level to other professions that seek top talent, namely 

engineers and scientists (Birenbaum, Tatsuoka, & Xin, 2005; Pearson Foundation & 

CCSSO, 2008). In the United States, we recruit a “disproportionate share of our teachers 

from among the less able of the high school students who go to college” (National Center on 

Education and the Economy, 2007). According to Greenberg and Walsh,  

In terms of students who indicate an interest in entering elementary 
education programs, elementary teachers rank below the average 
college-bound senior. Averaging those heading for elementary 
education with the higher-scoring secondary candidates, the 2007 
mathematics SAT scores of college-bound seniors who plan to major 
in education is 483, well below the national average of 515 for all 
students. The same relative academic weakness is seen in graduates of 
education programs. Despite impressive increases in SAT scores 
since 1994 through 1997, students emerging from elementary 
education programs still lag behind the average mathematics SAT 
scores of all college graduates (542) and have the lowest score (508) 
for any type of student intending to become a teacher, except for 
those intending to teach physical or special education. 
 (Greenberg & Walsh, 2008, pp. 6-7)  
 

A McKinsey study on the best-performing school systems determined that “the 

quality of an education system cannot exceed the quality of its teachers” (Barber & 

Mourshed, 2007). Barber and Mourshed (2007) cite numerous studies on the importance 
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of quality teachers. A Tennessee study showed that for two average students, the 

difference of being assigned to a low-quality teacher or a high-quality teacher was 50 

percentile points in student performance over a 3-year period. A Dallas study showed a 

49 percentile point difference between having a high-quality teacher versus a low-quality 

teacher 3 years in a row (Barber & Mourshed, 2007). Students placed with high-

performing teachers will progress three times as fast as those placed with low-performing 

teachers. At the primary level, students with low-performing teachers for several straight 

years “suffer an educational low which is largely irreversible” (Barber & Mourshed, 

2007).  

Teachers in high-performing countries typically have a strong mathematics 

background and more extensive professional development than U.S. teachers (Ginsburg 

et al., 2005; Gopinathan, 1999; Ramakrishnan, 2000). Ginsburg (2005) found that only 

28% of fourth-grade teachers in the United States have a college specialization in 

mathematics. However, in 11 high-performing countries, 51% of fourth-grade teachers 

had a college specialization in mathematics. According to the National Center on 

Education and the Economy (2007), the United States has been lucky to get many high-

quality teachers thus far simply because there were not as many opportunities for women 

and minorities in other fields. But with opportunities opening in other fields, the United 

States is left with recruiting teachers from the bottom third of high school graduating 

classes rather than the top third.    

The McKinsey study summed up high-performing schools systems with three 

critical drivers: 1) get the right people to become teachers, 2) develop these people into 
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effective instructors, and 3) put systems and supports in place to ensure that all children 

benefit from high-quality instruction (Barber & Mourshed, 2007).  

   

Mathematics and Economic Health 

 Global competitiveness and economic health are often cited by researchers as 

primary reasons that low international test scores of our students should cause concern 

(Achieve, 2006; Schmidt, as quoted in Brookings Institution, 2008b; Cisco, 2008; 

Hanushek et al., 2008; Hanushek & Kimbo, 2000; Phillips, 2009b; Salzman, 2009; 

Schleicher & Stewart, 2008). According to Schmidt (as quoted in Brookings Institution, 

2008b), the United States must give attention to curriculum differences between itself and 

other countries if we want our students to remain competitive. He states that if we do not 

fix the problem with mathematics achievement soon, the “drag on our economy is going 

to be severe. No matter which ways economists cut this study, they come up with 70% of 

the economic growth related to the training and education of the workforce” (Schmidt, as 

quoted in Brookings Institution, 2008b).  

Craig Barrett, chairman of Intel, stated, “The United States now stands in 

immediate danger of losing its edge. Each of the nation’s 16 million high school students 

must master complex skills and knowledge to be able to compete in the global economy” 

(Barrett, as quoted in Achieve, 2006). Barrett has also said “America’s economic future 

lies with its next generation of workers and their ability to develop new technologies and 

products. This means we must strengthen math and science education in the U.S.” 

(Barrett, as quoted in Tapping America's Potential, 2008, p. 8).  According to Joseph 

Tucci, chairman, president, and CEO of EMC Corporation,  
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Highly skilled workers, trained in science, technology, engineering 
and mathematics, are the ones who generate breakthrough 
innovations that lead to productivity gains, economic growth and 
higher standards of living. America enjoys a high standard of 
living, but we are falling behind in producing the technical talent 
we will need to sustain our economic leadership in the world.  
(Tucci, as quoted in Tapping America's Potential, 2008, p. 11) 
 

 Dean Albert Niemi, an economist and dean of the Cox School of Business at 

Southern Methodist University in Dallas, Texas, has emphasized that education is crucial 

to our economic success as a nation. “Education is the ticket to economic freedom,” he 

said (Niemi, as quoted in Stuertz, 2009, p. 21). James B. Hunt Jr., of the Hunt Institute, 

has affirmed that the prosperity of our country is dependent on our education system 

making the necessary changes to create a strong education system for all students (Hunt 

Institute, 2008). OECD researchers have confirmed that though the United States’ huge 

stock of human capital has propelled it forward as a dominant economy, the challenge is 

now beginning as other economies catch up and increase their own talent pools 

(Schleicher & Stewart, 2008).   

Hanushek and other economists (2008) studied school systems, countries, and test 

results for 50 countries from 1964 to 2003. They measured a country’s human capital as 

the performances of students on tests in science and mathematics, and called this the 

average level of cognitive skills of a country’s workforce. From there, they assessed how 

human capital related to differences in economic growth, and they determined that the 

level of cognitive skills in students does have a large effect on a country’s economic 

growth rate. Their results showed that countries with higher test scores experienced 

higher growth rates. Hanushek (2008, p. 68) stated that “a highly skilled workforce could 

raise economic growth by about two-thirds of a percentage point every year.” If the 
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United States increased its performance on international assessments by 50 points, 

Hanushek’s calculations suggest this would increase the U.S. GDP by 4.5% (2008). In 

various studies, clear evidence was found that international test performances have a 

relationship to productivity of a nation, and these productivity indicators appear to be 

related to schooling differences rather than cultural differences (Hanushek et al., 2008; 

Hanushek & Kimbo, 2000). The National Governor’s Association (NGA) has 

emphasized the importance of public education to human capital as well in its 2009 report 

on building a high-quality workforce (Grossman, 2009). 

 McKinsey & Company (2009, pp. 5-6) found similar correlations between 

achievement and the economy, and stated that the “persistence of these educational 

achievement gaps imposes on the United States the economic equivalent of a permanent 

national recession.”  

• If the United States had in recent years closed the gap between its 
educational achievement levels and those of better-performing 
nations such as Finland and Korea, GDP in 2008 could have been 
$1.3 trillion to $2.3 trillion higher. This represents 9 to 16% of 
GDP. 

• If the gap between black and Latino student performance and white 
student performance had been similarly narrowed, GDP in 2008 
would have been between $310 billion and $525 billion higher, or 
2 to 4% of GDP. The magnitude of this impact will rise in the 
years ahead as demographic shifts result in blacks and Latinos 
becoming a larger proportion of the population and workforce. 

• If the gap between low-income students and the rest had been 
similarly narrowed, GDP in 2008 would have been $400 billion to 
$670 billion higher, or 3 to 5% of GDP. 

• If the gap between America’s low-performing states and the rest 
had been similarly narrowed, GDP in 2008 would have been $425 
billion to $700 billion higher, or 3 to 5% of GDP. 
(McKinsey & Company, 2009, pp. 5-6) 
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According to NGA, Achieve, and CCSSO, 

America’s global position is slipping not because U.S. schools are 
getting worse. Rather, America is losing ground because its 
educational outcomes have mostly stagnated while those in other 
countries have surged. Nations that formerly lagged far behind the 
U.S. have caught up with and in some cases even surpassed it. 
(NGA et al., 2008, p. 16)  
 

Andreas Schleicher, head of the Indicators and Analysis Division of the OECD 

Directorate for Education, and Vivien Stewart, vice president of education at Asia 

Society, framed the debate on education and economics this way:  

The overarching reality is that in today’s world, a global 
marketplace of ideas exists in every field, including education. No 
nation has a patent on excellence. All are striving to modernize 
their education systems to meet the demands of the global 
knowledge economy and produce a new global skill set. The 
United States has much to offer in these discussions—from its 
research on child development, to its institutional and instructional 
innovations, to its “creative” culture. It also has much to learn from 
other countries in which educational excellence is more systematic. 
Success will go to those countries that are swift to adapt, slow to 
complain, and open to change. (Schleicher & Stewart, 2008)    
  

Even with all the reports and research linking education and economics, there are 

still researchers in the United States who are critics of this view and protest that 

education and test scores do not have anything to do with economic growth (K. Baker, 

2007; Bracey, 2002a, 2002b, 2004, 2007, 2008a, 2008b, 2009; Rotberg, 2008; Salzman, 

2009; Salzman & Lowell, 2008; Usiskin, 2007). According to Salzman and Lowell 

(2008), the average test scores reported on TIMSS and PISA are “largely irrelevant as a 

measure of economic potential.” They believe, as do other researchers, that the focus 

should be on the differences between the U.S. high-performing and low-performing 

students rather than on correlating test scores and economics (Boe & Shin, 2005; Bracey, 

2002a; Salzman & Lowell, 2008). In Bracey’s 2002 calculations from PISA, he noted 
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that white U.S. students rank 7th in mathematics, while black and Hispanic U.S. students 

rank 30th (2002a).  

 In 2002, Bracey took the Current Competitiveness Index (CCI), calculated by the 

World Economic Forum, and correlated it to the 1995 eighth-grade TIMSS scores, 

country by country. His research found little relationship between CCI and test scores. By 

his analysis, test scores account for just 5% of a nation’s competitiveness. In fact, when 

he removed the seven lowest countries that were low on both test scores and CCI, he 

found a negative correlation between test scores and competitiveness. In addition, other 

researchers cite the 2008–2009 global competitiveness rankings that list the United States 

as first in the world as a reason to disregard the economics and education debate (M. C. 

Porter & Schwab, 2008).   

 

National Indicators of Achievement 

 International test scores for the United States reflect low achievement, as do 

national test scores. The National Assessment of Educational Progress (NAEP) 

assessment categorizes students into basic, proficient, and advanced performance 

categories. Students scoring in the basic range are considered to have a partial mastery of 

the prerequisite knowledge and skills needed for proficient work at a particular grade 

level. Students scoring in the proficient range are considered to have demonstrated 

competence with appropriate subject matter for their level in school. Students scoring in 

the advanced range represent superior performance for that grade level (National Center 

for Education Statistics, 2005). In 2007, 39% of fourth-grade students performed at or 

above the proficient level, with only 6% at the advanced level. In grade 8, 32% of the 
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students performed at or above the proficient level, with 7% at the advanced level (Lee et 

al., 2007). 

These are low proficiency scores on NAEP, and yet according to many 

researchers, high-stakes assessment tests in many states are usually not as rigorous as 

NAEP (Hall & Kennedy, 2006). Most of the general public is not aware of NAEP, but 

most are aware of their individual state assessments. They decide how well their state is 

performing based on the results of these highly publicized state assessments. However, 

each state is free to set its own level of proficiency, which may or may not match the 

level of proficiency on the NAEP exam. This has “led to the bizarre situation in which 

some states achieve handsome proficiency results by grading their students against low 

standards, while other states suffer poor proficiency ratings only because they have high 

standards” (Peterson & Hess, 2006). According to the Hunt Institute (2008), 

“performance standards specify the level of proficiency and content mastery that a 

student must demonstrate to be considered successful; they are often referred to as the 

‘cut score’ on a test.” Researchers have found that proficiency cut scores vary “wildly” 

among the states, with passing scores ranging from as low as the 6th percentile to as high 

as the 77th percentile (Cronin, Dahlin, Adkins, & Kingsbury, 2007; U.S. Chamber of 

Commerce, 2007).  

Cronin et al. (2007) examined the state-set proficiency passing scores for 26 

states, and compared them to a common matrix, the Measures of Academic Progress 

(MAP), to determine how the levels of proficiency actually compared state to state. For 

example, the proficiency cut score for fourth-grade mathematics in Massachusetts was 

equivalent to a percentile rank of 77 on MAP. The proficiency cut score for fourth-grade 
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mathematics in Texas was equivalent to a percentile rank of 34 on MAP. The proficiency 

cut score for fourth-grade mathematics in Colorado was equivalent to a percentile rank of 

8 on MAP (Cronin et al., 2007). 

Examine the state of Texas, for example. Cronin et al. (2007) found that Texas’s 

definition of proficiency on its state tests were below average in difficulty level, and its 

expectations were not consistent from one grade to the next. This is seen in its upper-

grade cut scores in mathematics, which were more challenging than the cut scores in 

lower grades, especially in grade 3. Therefore, the higher rates of proficiency that Texas 

reports for its elementary students is misleading. It also means that students that tested in 

the proficient range in grade 3 may not be on track to be proficient by grade 7. According 

to the Fordham Report in 2006, Texas received a grade of D+ for its rigor in the 

definition of proficiency in its mathematics standards (Thomas B. Fordham Foundation, 

2006).    

The state proficiency standards vary from state to state, and scores that are 

passing, or even excelling, in one state could be failing in another (Brookings Institution, 

2008a; Cronin et al., 2007; Cronin, Dahlin, Xiang, & McCahon, 2009; National Center 

for Education Statistics, 2007b; Phillips, 2009a; Strong American Schools, 2008; U.S. 

Chamber of Commerce, 2007). In The Accountability Illusion, researchers selected a 

sample of 36 schools representative of the general makeup of schools across the nation, 

and “moved” these schools from state to state to determine how each school would be 

rated using each state’s proficiency standards. What they found verified earlier reports 

about the wide variance in state proficiency standards. One elementary school (same 

school, same tests, same students) in the sample achieved 80% proficiency under 
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Wisconsin’s proficiency ratings, achieved 52% proficiency under Massachusetts’s 

proficiency ratings, and achieved 19% proficiency under California’s proficiency ratings 

(Cronin et al., 2009). According to Phillips (2009a), “after more than a century of 

education reform, we still do not have a common metric for judging how the success of a 

school in California compares with the success of a school in New York, or whether a 

student in Texas can read as well as a student in Ohio.” 

However, the NAEP level of proficiency is validated nationally and 

internationally by researchers. Peterson and Hess (2008) compared the NAEP level of 

proficiency to state levels of proficiency in order to determine rigor of state standards. 

Each state received a grade (A, B, C, D, or F) based on the rigor of its state standards. 

They determined that only Massachusetts, South Carolina, and Missouri had established 

“world-class” standards in mathematics. Of the remaining states, Georgia, Oklahoma, and 

Tennessee had the least rigorous standards. Their research graded all states and DC and 

gave the following letter grades:  3 A’s, 7 B’s, 25 C’s, 12 D’s, and 3 F’s. They also 

examined the grades they gave states in 2003 and 2005, and compared those grades to the 

ones assigned in 2007. This analysis found the following trends: 20 states increased the 

rigor of their standards and 20 states decreased the rigor of their standards. The rest of the 

states were not included in the 2003 analysis and thus were not part of the trend analysis 

(Peterson & Hess, 2008).    

Examining each state’s NAEP scores and comparing them to each state’s 

assessment scores clearly identified large differences in how proficiency is defined state 

to state (Lee et al., 2007; Strong American Schools, n.d.; U.S. Chamber of Commerce, 

2007). In fourth grade, the average NAEP score for all 50 states and DC was 39%, yet the 
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average state assessment score was 71%. In eighth grade, the average NAEP score for all 

50 states and DC was 31%, yet the average state assessment score was 62%.  

Table 2 shows the largest fourth-grade gaps between proficiency achievement on 

NAEP and proficiency achievement on each state’s assessment (Lee et al., 2007; Strong 

American Schools, n.d.). 

 
Table 2: Largest Fourth-Grade Gaps Between NAEP Proficiency Scores and State 
Proficiency Scores 

State  NAEP Proficiency State Proficiency Gap in Proficiency 

Mississippi 21% 91% 70% 

Tennessee 29% 89% 60% 

Nebraska 38% 90% 52% 

Alabama 26% 78% 52% 

Colorado 41% 91% 50% 

 

 As shown in Table 2, Mississippi and Tennessee had the largest gaps between 

how their students scored on the NAEP compared to how their students scored on their 

state assessment. This suggests that Mississippi and Tennessee have much lower 

proficiency definitions and standards than the national NAEP assessment. 

 In eighth grade, the gaps between the NAEP proficiency scores and the state 

proficiency scores were slightly smaller, but the NAEP and state scores were also 

generally lower, as shown in Table 3.  
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 Table 3: Largest Eighth-Grade Gaps Between NAEP Proficiency Scores and State 
Proficiency Scores 

State  NAEP Proficiency State Proficiency Gap in Proficiency 

Tennessee 23% 88% 65% 

Alabama 18% 76% 58% 

Georgia 25% 82% 57% 

Oklahoma 21% 76% 55% 

Nebraska 35% 88% 53% 

Illinois 31% 84% 53% 

 

 Tennessee and Alabama had the largest gaps and showed the most discrepancy 

between the NAEP proficiency cut scores and their state proficiency scores. However, the 

gaps in proficiency do not tell the whole story.  

As shown in Table 4, DC and Hawaii had very small gaps between their state 

proficiency scores and the NAEP proficiency scores.  

 

Table 4: Small Gaps but Weak Proficiency Scores on NAEP and State Assessments  

State  Grade Level NAEP Proficiency State Proficiency Gap in Proficiency 

Hawaii 4 33% 48% 15% 

DC 4 14% 16% 2% 

Hawaii 8 21% 26% 5% 

DC 8 8% 13% 5% 

 

As shown in Table 4, small gaps do not necessarily equate to equivalent 

proficiency standards either. Though DC and Hawaii had small gaps in the score 

differences, their scores on both were low and do not demonstrate that small gaps in 

proficiency scores mean more equivalent proficiency definitions. Of all the states, 

47 
 



Massachusetts was the only state in grade 4 whose state assessment proficiency score was 

lower than its NAEP proficiency score, which suggests that Massachusetts’s standards 

and proficiency cut scores might be closer aligned to the NAEP standards and proficiency 

scores than other states. 

 In addition to proficiency scores, standards of instruction differ from state to state. 

The American Federation of Teachers (2008) analyzed state standards using their own 

criteria (clarity and specificity) to determine strong or weak standards. They graded each 

state on the percentage of strong standards found in their state standards documents. They 

found 7 states with 0% strong standards, 6 states with 1–24% strong standards, 8 states 

with 25–49% strong standards, 14 states with 75–99% strong standards, and 1 state 

(Virginia) with 100% strong standards. The results of this analysis do not match any of 

the other analyses performed on the states to determine rigor of standards, however, it 

does continue to point to the variances in standards across the states.  

 In 2005, the Thomas B. Fordham Foundation launched its own analysis of the 

state of mathematics standards, and the results were dismal. According to Klein, “the 

overwhelming majority of states today have sorely inadequate math standards. Their 

average grade is a ‘high D’—and just six earn ‘honors’ grades of A or B, three of each. 

Fifteen states receive Cs, 18 receive Ds, and 11 receive Fs” (D. Klein, 2005). Klein 

(2005) emphasized the importance of high-quality standards to education: 

Standards determine—or should determine—the content and 
emphasis of tests used to track pupil achievement and school 
performance; they influence the writing, publication, and selection 
of textbooks; and they form the core of teacher education 
programs. The quality of a state’s K-12 academic standards thus 
holds far-reaching consequences for the education of its citizens, 
the more so because of the federal No Child Left Behind act. That 
entire accountability edifice rests upon them. 
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State Standards of Instruction 

Each state was allowed under the No Child Left Behind act (NCLB) to set its own 

standards of instruction, create its own assessments, and set its own definition of 

proficiency, as long as each state reported on its “Adequate Yearly Progress” 

(Department of Education, n.d.). However, this has resulted in vastly different 

mathematics content standards, assessments, and proficiency definitions from state to 

state. The result has been enormous variance in performances on the NAEP assessment 

and in the rigor of states’ content standards (Lee et al., 2007; Peterson & Hess, 2006, 

2008; Phillips, 2007a; Strong American Schools, n.d.). According to Peterson (2008, pp. 

71-72), “by setting wildly varying standards, states render the very notion of proficiency 

meaningless. If Billy and Sally cannot read in South Carolina, they should not be able to 

pass muster simply by crossing the state’s western border.” Isaacson (2009) stated that 

“many states have bumbled into a race to the bottom as they define local standards 

downward in order to pretend to satisfy federal demands by showing their students are 

proficient.” Phillips (2009a, p. 1) used the following analogy: 

In economics, we have an information infrastructure that allows us 
to know how the earnings and profits of a company compare with 
those of every other company in the United States. It would be 
unthinkable to try to monitor the economy if businesses in every 
state were allowed to have their own accounting standards. In 
education, however, this is exactly what we do have for our 
students and schools. The information-reporting system in 
American education is fundamentally flawed. Several decades ago, 
researchers uncovered the fact that all 50 states were reporting 
themselves as above the national average. The delusion that we are 
all above average—like the children in humorist Garrison Keillor’s 
fictional Lake Wobegon—persists today with No Child Left 
Behind. Under the law, each state develops its own accountability 
tests. But many set low performance standards in order to report 
high levels of adequate yearly progress, or AYP. The ability to use 
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a low standard, but call it “proficient,” is a kind of jabberwocky 
that obfuscates accountability.   
 

This has prompted many to call for a set of national mathematics standards and 

proficiency definitions that define what students should know and do at each grade level 

(Achieve, 2008a; Bill and Melinda Gates Foundation, 2009; Cavanagh & McNeil, 2009; 

CCSSO, 2009a, n.d.; Education Commission of the States, 2008, n.d.; Gandal & Vranek, 

2001; Hunt Institute, 2008; A. Klein, 2009; McNeil, 2008, 2009; NGA, n.d.; NGA et al., 

2008; Weingarten, 2009). But this call has been made before. In the early 1960s 

educators, business people, and mathematicians called for increased mathematics 

standards. Falling test scores, decreasing international rankings, and colleges and 

universities complaining that entering graduates were semiliterate prompted the infamous 

A Nation At Risk report in 1983 (Finn, as cited in D. Klein, 2005). The National 

Commission on Excellence in Education released the report in 1983 with sentiments and 

words that seem to ring as true in 2009 as they did in 1983: 

Our Nation is at risk. Our once unchallenged preeminence in 
commerce, industry, science, and technological innovation is being 
overtaken by competitors throughout the world … the educational 
foundations of our society are presently being eroded by a rising 
tide of mediocrity that threatens our very future as a Nation and a 
people. What was unimaginable a generation ago has begun to 
occur—others are matching and surpassing our educational 
attainments. If an unfriendly foreign power had attempted to 
impose on America the mediocre educational performance that 
exists today, we might well have viewed it as an act of war. As it 
stands, we have allowed this to happen to ourselves. We have even 
squandered the gains in student achievement made on the wake of 
the Sputnik challenge. Moreover, we have dismantled essential 
support systems which helped make those gains possible. We have, 
in effect, been committing an act of unthinking, unilateral 
educational disarmament. (National Commission on Excellence in 
Education, 1983, p. 1) 
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 Following the report, educators and national leaders decided that the best way to 

remedy the problems was to explain in detail what students should be learning in school 

(standards), and then track progress, performance, and curriculum against those 

standards. This became known as the standards-based reform movement (Finn, as cited in 

D. Klein, 2005). 

 By the late 1980s, many states began to identify standards for their students. 

Various forms of standards were implemented through the late 1990s and by 1998, 47 of 

50 states had K-12 mathematics standards. By 2002, NCLB required that all states put 

academic content standards in place (Finn, as cited in D. Klein, 2005). 

 Though NCLB has had as many nonsupporters as supporters, it has helped bring 

attention to all students, and has helped to “legitimize accountability” (Massell, 2008). 

Qualitative research completed with top education leaders in California, Florida, 

Massachusetts, North Dakota, and Texas found the following five strengths of the 

standards-based reform movement (Massell, 2008). 

1. Greater awareness and attention to the academic performance of 
underserved students 
2. Higher expectations that all students will achieve with more 
rigorous standards  
3. Reductions in the achievement gap 
4. A more uniform educational system within states  
5. Instruction tailored to the needs of different learners 

 

 Harris & Goertz (2008) listed the potentially positive and negative effects of 

standards:  

Positive effects include the following: 
1. Increase challenging content at all grade levels 
2. Reduce overlap in curricula across grades  
3. Reduce variation in enacted curricula across classrooms within 
grades 
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4. Facilitate coordination with related elements of educational 
policy (accountability) 
5. Reduce inequity in curricula across racial and income groups  
6. Focus instruction on concepts over procedures and definitions     
  
Negative effects include the following: 
1. Reduce productive experimentation  
2. Narrow the curriculum  
3. Drive out effective teachers  
4. Reduce student engagement and other non-achievement 
outcomes  
 

There are researches and educators who do not believe that the United States 

needs national standards. Bracey, along with other researchers, continue to declare that 

there exists no evidence proving that national standards will produce higher achievement. 

He cites as proof nations with and without national standards that have higher 

performances than the United States (Bracey, 1999; Usiskin, 2007; Wolf, 1998). Usiskin 

(2007) does not believe that prominent mathematicians and educators will be able to 

agree to what mathematics should be in national standards, and he also believes that the 

large variances shown in the current standards in each state help rather than hurt the 

United States. In fact, Usiskin (2007) said that national standards are a “recipe for 

disaster, a recipe for pushing the best people out of our profession, a recipe that in the 

long run will result in a devastated teaching force, and, as a consequence, poorer 

performance from our students.” Peyser (2006) agreed that there are issues with the wide 

variance in state standards, but didn’t want the federal government to have any role in 

setting national standards. He felt that there were too many special interest groups and 

“experts” who worked to “mold national assessments and standards to fit that 

establishment’s worldview” (Peyser, 2006). Many fear the loss of local control and 

ability to innovate if national standards are put into place (Valverde & Schmidt, 1998).   
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 Finn and Petrilli are proponents of national standards, though they don’t think it 

will be easy to accomplish (Finn, Julian, & Petrilli, 2006; Petrilli & Finn, 2006). 

According to James B. Hunt, Jr., former governor of North Carolina, agreeing to and 

setting national standards “is a long way from being the toughest thing America has ever 

done. Yet I would suggest to you, maybe other than World War II, the consequences, the 

risks we are facing, are as great as anything we have faced in a long time. We simply 

have to do it. If we can’t compete and we slip into a second-rate nation, we will never 

come back” (Hunt Institute, 2008).  

 On January 15, 2009, the National Governor’s Association (NGA) and the 

Council of Chief State School Officers (CCSSO) convened a meeting to discuss a state-

led initiative to develop a common core of mathematics standards. In addition to CCSSO 

and NGA, partners in this initiative included Achieve, the Alliance for Excellent 

Education, the Hunt Institute, the National Association of State Boards of Education 

(NASBE) and the Business Roundtable (BRT). In total, close to 40 education 

organizations and groups attended the meeting (CCSSO, 2009a). CCSSO stressed the 

imperative for creating national standards in the following statement: 

Today we live in a world without borders. To maintain America’s 
competitive edge, we need all of our students to be well prepared 
and ready to compete with not only their American peers, but with 
students from around the world. CCSSO and the National 
Governors Association Center for Best Practices (NGA Center) 
have initiated a state-led process of developing and adopting a 
common core of state standards (Common Core State Standards 
Initiative.) This initiative will build off of the research and good 
work states have already done to build and implement high-quality 
standards. This work presents a significant and historic opportunity 
for states to accelerate and drive education reform toward the 
ultimate goal of children—from states across the country—
graduating from high school ready for college, work, and success 
in the global economy. CCSSO and the NGA Center believe every 
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student must be as prepared as their peers in all states across the 
country and those peers in high-achieving countries.  
(CCSSO, 2009b) 
 

On April 17, 2009, these organizations met with representatives from 41 states to 

advance the discussion about creating national standards even further (McNeil, 2009). On 

April 29, 2009, the Arkansas Commissioner of Education and CCSSO Board President 

Dr. Kenneth James testified before the House Education and Labor Committee regarding 

this state-led common core standards initiative. James emphasized the amount of 

national, state, and local support for the common standards work. He stated, “I have 

witnessed not only widespread support for a state-led common standards setting process, 

but a sincere belief that states must lead this effort for the good of our young people and 

for the good of our country” (CCSSO, 2009b). In addition, James expressed the 

importance of this work to our nation’s economy. “We are all well aware of the economic 

imperative for this country to take drastic steps in the realm of education to create a 

competitive workforce and maintain our role as a world leader. The most basic way to 

impact student achievement to meet this demand is to guarantee that what is being taught 

in classrooms in every zip code of this nation is both rigorous and relevant” (James, 

2009). He ended his testimony with the following thoughts:  

States are not preparing our students to compete with students in 
the neighboring school district or even the neighboring state. We 
are preparing them to compete globally and, in order to do so, we 
must make sure that we equip students across this nation—in areas 
rural and metropolitan, mountainous or Delta flatland, rich or 
poor—with the learning blocks to reach the same high standards. 
That is the only way we, as a nation, will thrive. (James, 2009) 
 

 Though the national standards movement has both supporters and nonsupporters 

in the education community, the supporters from influential educational organizations are 
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also gathering commitments from the states for this work. Additionally, the work has the 

support of President Obama and Secretary of Education Arne Duncan. According to 

Duncan, “If we accomplish one thing in the coming years, it should be to eliminate the 

extreme variation in standards across America. I know that talking about standards can 

make people nervous, but the notion that we have 50 different goalposts is absolutely 

ridiculous" (Duncan, quoted in Isaacson, 2009).  

 As of June 1, 2009, 49 states and territories signed on to the Common Core State 

Standards Initiative. The only states not taking part in the initiative was Texas, Alaska, 

South Carolina, and Missouri (NGA, 2009). “Governors and state commissioners of 

education from across the country committed to joining a state-led process to develop a 

common core of state standards in English-language arts and mathematics for grades K-

12. These standards will be research and evidence-based, internationally benchmarked, 

aligned with college and work expectations and include rigorous content and skills. The 

NGA Center and CCSSO are coordinating the process to develop these standards and 

have created an expert validation committee to provide an independent review of the 

common core state standards, as well as the grade-by-grade standards.” (NGA and 

CCSSO, 2009)   

   

Summary 

As discussed in this chapter, mathematics performance of K-12 students in the 

United States is a current and relevant topic. Researchers, educators, mathematicians, and 

policymakers are all weighing the issues of national and international performance. 

Economists, business people, educators, and policymakers are concerned about global 
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competitiveness and economic issues if mathematics achievement does not improve, 

though not all researchers agree with this line of reasoning. Compounding the matter of 

poor achievement is the problem of wild variances across the states regarding proficiency 

definitions and state standards. Many policymakers are starting to call for national 

standards to attempt to solve these issues. Several influential education organizations, 

President Obama, Secretary Duncan, and the governors and educational leaders of a 

majority of the states all support national standards. However, for national standards to be 

regarded as a viable solution, states must know how they stack up against each other and 

against high-performing countries. The comparison among states and high-performing 

countries is the focus of this research.  

56 
 



CHAPTER 3: METHODOLOGY 
 

Introduction 

The purpose of this study is to perform a quantitative, comparative analysis of the 

mathematics content standards in organizations, states, and countries to determine the 

degree of alignment, or relationship, among sets of standards, along with the similarities, 

differences, and trends. All 50 states, the District of Columbia, national organizations, 

and many countries use their content standards to determine the mathematics taught at 

different grade levels. This is particularly important at this time, as many countries 

perform better than the United States. However, because individual states use different 

content standards and separate curricula, some states perform better than others when 

compared internationally (Gonzales et al., 2008). It is important that as a nation we know 

how the states compare to each other and internationally, as this country moves forward 

with trying to determine a common core of standards to espouse. 

 

Restatement of the Problem 

There is growing concern with mathematical achievement in the United States. 

Well-respected research organizations and companies state that the United States is 

poised to lose its competitive edge unless changes are made in mathematics and science 

education (Association of American Universities, 2006; Carter, 2008; Center for Public 

Education, 2007; Cisco, 2008; Committee on Prospering in the Global Economy of the 

21st Century, 2007; National Science Board, 2003, 2006, 2008; Obama, 2009; Savage, 

2008; Zakaria, 2008).  Mathematics and science achievement in the United States does 
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not compare favorably with other countries. In addition, the number of U.S. citizens 

training to become scientists and engineers is declining (National Science Board, 2008). 

Many of the top U.S. students still score below their peers from other countries on 

international assessments (Baldi et al., 2007).  

As a result of these national and international assessments, there has been 

increased examination of high-performing countries and states, as well as the standards of 

instruction that guide these performers. In response to the attention and examination of 

international standards, many organizations are calling for a common set of national 

standards in mathematics for the United States, or at least a common core of standards, as 

a way to make the delivery of mathematics in the United States more consistent and on 

par with international delivery (Achieve, 2008a; Bill and Melinda Gates Foundation, 

2009; CCSSO, 2009a, n.d.; Education Commission of the States, 2008, n.d.; NGA, n.d.; 

NGA et al., 2008; Weingarten, 2009). Currently a group including the Council of Chief 

State School Officers (CCSSO), the National Governor’s Association (NGA), Achieve, 

the Alliance for Excellent Education, the Hunt Institute, the National Association of State 

Boards of Education (NASBE), and the Business Roundtable (BRT) are all working 

together to push this conversation regarding national standards further (CCSSO, 2009a; 

Education Commission of the States, 2008).  

Each state has its own state standards, which makes it far more difficult to 

compare the United States internationally as one country when it has 50 sets of differing 

curriculum documents and many different sets of assessment frameworks.  
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Research Questions 

This study will seek to answer the following questions:  

1. What is the degree of alignment among K-12 mathematics content standards?  

2. What is the degree of alignment among national and international mathematics 

assessments and high-performing and low-performing data sets?  

3. Which cognitive demand levels are emphasized in high-performing and low-

performing data sets?   

 

Population 

To answer these questions, mathematics content standards for organizations, 

states, and countries were located. Table 5 shows a list of countries that participated in 

PISA 2003, PISA 2006, TIMSS 2003, and TIMSS 2007.  

 
Table 5: PISA and TIMSS Participating Countries 

Countries 
PISA  

2003 

PISA  

2006 

TIMSS  

2003 

TIMSS  

2007 

Alberta    * 

Algeria    * 

Argentina  * *  

Armenia   * * 

Australia * * * * 

Austria * *  * 

Azerbaijan  *   

Bahrain   * * 

Basque Country, Spain   * * 

Belgium (Flemish) * * *  

Bosnia and Herzegovina    * 

Botswana   * * 
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Countries 
PISA  

2003 

PISA  

2006 

TIMSS  

2003 

TIMSS  

2007 

Brazil * *   

British Columbia, Canada    * 

Bulgaria  * * * 

Canada * *   

Chile  * *  

Chinese Taipei  * * * 

Colombia  *  * 

Croatia  *   

Cyprus   * * 

Czech Republic * *  * 

Denmark * *  * 

Dubai, United Arab Emirates    * 

Egypt   * * 

El Salvador    * 

England   * * 

Estonia  * *  

Finland * *   

France * *   

Georgia    * 

Germany * *  * 

Ghana   * * 

Greece * *   

Hong Kong, SAR * * * * 

Hungary * * * * 

Iceland * *   

Indiana, US   *  

Indonesia * * * * 

Iran, Islamic Republic of   * * 

Ireland * *   

Israel  * * * 

Italy * * * * 

Japan * * * * 

Jordan  * * * 

Kazakhstan    * 
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Countries 
PISA  

2003 

PISA  

2006 

TIMSS  

2003 

TIMSS  

2007 

Korea, Republic of * * * * 

Kuwait    * 

Kyrgyz Republic  *   

Latvia * * * * 

Lebanon   * * 

Liechtenstein * *   

Lithuania  * * * 

Luxembourg * *   

Macao-China * *   

Macedonia, Republic of   *  

Malaysia   * * 

Malta    * 

Massachusetts, US    * 

Mexico * *   

Minnesota    * 

Moldova   *  

Mongolia    * 

Montenegro, Republic of * *   

Morocco   * * 

Netherlands, The * * * * 

New Zealand * * * * 

Norway * * * * 

Oman    * 

Ontario, Canada   * * 

Palestinian National Authority   * * 

Philippines   *  

Poland * *   

Portugal * *   

Qatar  *  * 

Quebec, Canada   * * 

Romania  * * * 

Russian Federation * * * * 

Saudi Arabia   * * 

Scotland   * * 
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Countries 
PISA  

2003 

PISA  

2006 

TIMSS  

2003 

TIMSS  

2007 

Serbia, Republic of  * * * * 

Singapore   * * 

Slovak Republic * * * * 

Slovenia  * * * 

South Africa   *  

Spain * *   

Sweden * * * * 

Switzerland * *   

Syrian Arab Republic   * * 

Thailand * *  * 

Tunisia * * * * 

Turkey * *  * 

Ukraine    * 

United Kingdom * *   

United States * * * * 

Uruguay * *   

Yemen, Republic of    * * 

(IEA, n.d.-a, n.d.-b; OECD, n.d.-a, n.d.-b) 

 All countries shown in Table 5 were examined to determine which countries 

should be selected for this study. Of the countries participating in TIMSS and PISA, this 

study was limited to those countries whose mathematics content standards could be 

accessed online through education departments or ministries during May 2008 and 

September 2008. It was also limited to those countries whose mathematics content 

standards were available in English.  

This study sought to compare states, countries, regions, organizations, and 

national and international assessments to determine how the United States aligned to 

other data sets. Tables 6 and 7 provide a list of those data sets that were ultimately 

selected for inclusion in the study.  
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Table 6: Organizational and Assessment Standards Selection for Study  
 

Organizational Standards 

Achieve (K-12) 

 

Achieve was rated in 2006 as “one of the most influential education groups in 

the nation” and is working with governors, CCSSO, and other well-respected 

education organizations to benchmark how the United States compares to other 

countries, and to help develop a common core of standards (Achieve, 2008a). 

note on NCTM 

standards 

 

The NCTM standards and the Curriculum Focal Points (CFP) was not chosen 

for this study because the majority of the states cited that they had used the 

NCTM and CFP standards in the creation of their own state standards.  

 

Assessment Standards 

TIMSS 

(grades 4, 8, and 12) 

 

TIMSS was selected as an important international assessment. 

PISA 

(grade 9/10, or 15-year-olds) 

 

PISA was selected as an important international assessment. 

NAEP 

(grades 4, 8, and 12) 

 

NAEP was selected as an important U.S. assessment. 

 

  As shown in Table 6, Achieve’s K-12 benchmarks, along with the assessment 

frameworks of TIMSS, PISA, and NAEP were selected for study inclusion.  

 Table 7 lists the states and countries that were selected for study inclusion. Note 

that the grade levels cited in the tables are not inclusive of all levels available for a data 

set, just the levels available for selection in this study.    
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Table 7: State and Country Standards Selected for Study  
 

U.S. Standards 

(States are labeled as PK, K, or grade levels.) 

 

International Standards 

(Countries are labeled according to their U.S. grade-

level equivalencies, regardless of what that level of 

education is titled in that country.) 

 

Alabama (K-12)  Australia (3-9)   

Arizona (K-12)  Belgium (1-12) 

Arkansas (K-12)  Botswana (1-12) 

California (1-12)  Chile (K-12) 

DC (PK-12)  China (1-12) 

Florida (K-12)  Chinese Taipei (1-12)  

Georgia (K-12)  Finland (1-11) 

Kansas (K-12)  Ghana (1-12) 

Kentucky (K-12)  Hong Kong (K-12) 

Louisiana (K-12)  Japan (1-9) 

Massachusetts (PK-12)  Korea (1-12) 

Minnesota (K-12)  New Zealand (K-12) 

Mississippi (K-12)  Northern Territory, Australia (PK-12)  

New Mexico (K-12)  Singapore (1-12) 

New York (PK-12)  Victoria, Australia (K-10) 

North Carolina (K-12)   

North Dakota (K-12)   

Ohio (K-12)  

Pennsylvania (K-12)  

Tennessee (K-12)  

Texas (K-12)  

Vermont (K-12)  

 
As shown in Table 7, 22 states were selected for inclusion in the study. Fifteen 

countries or regions were also selected for inclusion in the study. Appendix A lists the 

copyright date of the standards for each potential data set.    
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Design Methodology and Data Collection 

 
Phase 1—Research Alignment Methodologies 

 
This study was divided into several phases. The first phase was the search for an 

appropriate methodology to provide for quantitative alignment among data sets. 

Alignment has various definitions. According to the Merriam-Webster Dictionary, 

alignment is “an arrangement of groups or forces in relation to one another” (Merriam-

Webster, 2009). According to Webb (2007), alignment as it applies to education is “the 

degree to which expectations and assessments are in agreement and serve in conjunction 

with one another to guide the system toward students learning what they are expected to 

know and do.” In this study, alignment will refer to the degree of overlap, or intersection, 

among data sets of mathematics content standards (Karvonen, Wakeman, & Flowers, 

2004).    

Three alignment methodologies appeared multiple times in the literature and were 

listed as “prominent” alignment methodologies: the Webb model, the Surveys of Enacted 

Curriculum (SEC) model, and the Achieve model (Karvonen et al., 2004). Researchers 

characterized the Webb, SEC, and Achieve models as highly complex and the top three 

models to consider when measuring alignment (CCSSO, 2002; Karvonen et al., 2004).  

The Webb model was developed by Dr. Norman Webb while at the University of 

Wisconsin. This model provided procedures and criteria for measuring the degree of 

alignment between standards and assessments. It used qualitative judgments from content 

experts with quantitative analysis of assessments and standards. The result was a set of 

statistics that described the degree of intersection, or alignment, between the data sets. 
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The content being analyzed was coded, and resultant reports detailed the degree of 

alignment a standard and an assessment item shared according to four criteria: (1) 

categorical concurrence, (2) depth-of-knowledge consistency, (3) range of knowledge 

correspondence, and (4) balance of representation (CCSSO, 2002, 2008; Karvonen et al., 

2004).  

The Achieve model also provided qualitative and quantitative analysis on the 

alignment between assessments and state standards; however, the standards and 

assessment items were rated according to the following criteria: (1) content centrality, (2) 

performance centrality, (3) challenge, (4) balance, and (5) range. Achieve then provided 

quantitative data on the assessment and the five criteria, along with the level of challenge 

and balance for the assessment and the standards as a complete set (CCSSO, 2002, 2008; 

Karvonen et al., 2004).  

The SEC model was developed by Dr. Andrew Porter and Dr. John Smithson 

(CCSSO, 2002, 2008; Karvonen et al., 2004). It was designed to compare the level of 

quantitative alignment among a state’s standards, a state’s assessment, and the actual 

enacted or implemented curriculum (Blank et al., 2001). The standards were coded 

according to mathematical topics and five levels of cognitive demand.   

When comparing the three approaches, all three models used both qualitative and 

quantitative methods of analysis. However, the Achieve model did not provide for 

comparison across states, assessments, or countries. The Webb model provided statistical 

measures for some comparisons, but it also did not provide the flexibility for comparisons 

between sets of instructional standards. The SEC model was unique among models in that 

it provided a common content matrix, or mathematics taxonomy, against which all data 
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sets were analyzed. Using the same mathematics content language to analyze and code 

different documents makes it feasible to compare data sets and thus calculate an 

alignment index number that describes the degree of alignment between two data sets 

(Blank et al., 2001; A. C. Porter, 2002; A. C. Porter & Smithson, 2002; Rothman, 2003). 

This allowed for an “apples-to-apples” comparison regardless of the data set used 

(CCSSO, 2002, 2008; Karvonen et al., 2004; A. C. Porter, 2002; A. C. Porter & 

Smithson, 2002). In this research study, the SEC methodology will be used to compare 

standards from one data set against standards from another data set to determine the 

degree of alignment. The alignment results will be used to inform the work on 

international benchmarks. These alignment results “provide researchers with alignment 

measures that are useful in evaluating reform efforts and provide policymakers and 

administrators with descriptive indicators that are valuable in evaluating reform policies” 

(A. C. Porter & Smithson, 2001, p. 9).   

 

Phase 2—Analyze States and Countries 

The second phase of the study was research and analysis of high-performing and 

low-performing states and countries. To determine which states could be categorized as 

high-performing or low-performing, the scaled scores from the 2007 NAEP and the 2007 

statistical linking study from Dr. Phillips was used. The statistical linking study linked 

the 2003 eighth-grade NAEP scores to a TIMSS scale, so that the statistically linked 

scores would allow the NAEP results to be compared against the TIMSS results. These 

scaled scores were rank ordered for each state, which allowed the scores to be compared 

(Gonzales et al., 2004; Gonzales et al., 2008; Phillips, 2007a). This allowed each state to 
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be compared to each country. For a listing of states and scaled scores, see Table B1 in 

Appendix B.  

A 2007 report titled Leaders and Laggards: A State-by-State Report Card on 

Educational Effectiveness from the Institute for a Competitive Workforce (ICW), an 

affiliate of the U.S. Chamber of Commerce, rated each state according to a variety of 

criteria. Two of the criteria, Academic Achievement and Academic Achievement of 

Low-Income and Minority Students, were added to this state analysis. Each state earned 

letter grades in the Leaders and Laggards report. In this study, an A was assigned a high-

performing rank, and an F was assigned a low-performing rank (U.S. Chamber of 

Commerce, 2007). The final state rankings with all criteria are shown in Table B2 in 

Appendix B.  

Using the rank order, the number of top five rankings and bottom five rankings 

was determined for each state, as shown in Table 8.  
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Table 8: Rankings for Top and Bottom States 

Top and Bottom State Rankings 

  

20
07

 N
A

EP
 

4th
 R

an
ki

ng
 

20
07

 N
A

EP
 

8th
 R

an
ki

ng
 

20
07

 S
ta

tis
tic

al
 L

in
ki

ng
  

R
ep

or
t-g

ra
de

 8
 

20
07

 L
ea

de
rs

 a
nd

  

La
gg

ar
ds

 

A
ca

de
m

ic
 A

ch
ie

ve
m

en
t 

20
07

 L
ea

de
rs

 a
nd

  

La
gg

ar
ds

 A
ca

de
m

ic
 A

ch
ie

ve
m

en
t  

of
 L

ow
-I

nc
om

e 
an

d 
M

in
or

ity
 

# 
O

F 
TO

P 
R

A
N

K
IN

G
S 

# 
O

F 
B

O
TT

O
M

 R
A

N
K

IN
G

S 

Massachusetts 1 1 1 A A 5 

Kansas 4 5 5 A A 4 

Minnesota 5 2 2 A B 4 

North Dakota 7 2 3 A NA 3 

Vermont 6 4 3 A NA 3 

Alabama 48 49 48 F F 5 

DC 51 51 51 F F 5 

Mississippi   49 50 50 F F 5 

New Mexico 49 48 49 F F 5 

Louisiana   46 43 46 F F 4 

 
The rankings were used to classify a state as high-performing or low-performing. 

The high-performing states were North Dakota, Vermont, Minnesota, Kansas, and 

Massachusetts. The low-performing states were Alabama, New Mexico, Louisiana, 

Mississippi, and the District of Columbia.  

This study will focus on those states designated as high-performing and low-

performing, as well as a few other states of interest. Other states of interest include 

Pennsylvania, Arizona, Georgia, New York, Florida, Ohio, North Carolina, Tennessee, 

Kentucky, Arkansas, Texas, and California.  
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The list of high-performing countries was determined using the same 

methodology as the one used for the states. The countries’ scaled scores on the 2003 and 

2007 TIMSS, along with the 2003 and 2006 PISA, were rank-ordered to determine which 

countries were considered high-performing and low-performing. All countries that 

participated in TIMSS and PISA were investigated, as shown in Table B3 in Appendix B. 

Of 88 countries, a set of approximately 20 countries or regions had standards online and 

in English. These 20 countries were rank ordered and high-performing and low-

performing designations were determined, as shown in Table 9.  

 

Table 9: Rankings for Top and Bottom Countries 
Top and Bottom Country Rankings 
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Chinese Taipei    1 4 4 3 1 5   

Hong Kong  1 3 2 3 1 4 5   

Japan  6 10 3 5 4 5 5   

Korea  3 3   2   2 4   

Singapore      1 1 2 3 4   

Belgium  8 12 5 6     2   

Finland  2 2         2   

Botswana        42   43   2 

Ghana        44   47   2 

Chile    47   40       1 

Countries participating 41 57 25 45 35 48     

 

70 
 



The high-performing countries included Chinese Taipei, Hong Kong, Japan, 

Korea, Singapore, Belgium, and Finland. The low-performing countries included 

Botswana, Ghana, and Chile. This study will focus on those designated as high-

performing and low-performing, as well as a few other countries or regions of interest. 

Other countries or regions of interest include China, New Zealand, and the Australian 

regions of Northern Territory and Victoria.     

 

Phase 3—Locate Standards 

The third phase of the study involved locating and downloading standards for all 

data sets of interest. Standards for states, organizations, assessments, countries, and 

regions were located online. The study was limited internationally to those countries 

whose standards were located online and in English.   

 

Analyze Grade Levels 

Examining standards documents across states, countries, and regions revealed 

many grade-level designations. For the purposes of this study, all grade levels and years 

were reorganized using common age ranges and years as shown in Table 10.    
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Table 10: Grade-Level Designations  

Grade Levels 

Age Year Grade Band Grade Level Other Descriptions 

4–5 – Elementary Prekindergarten Primary 

5–6 – Elementary Kindergarten Primary 

6–7 Year 1 Elementary 1st Grade Primary 

7–8 Year 2 Elementary 2nd Grade Primary 

8–9 Year 3 Elementary 3rd Grade Primary 

9–10 Year 4 Elementary 4th Grade Primary 

10–11 Year 5 Elementary 5th Grade Primary 

11–12 Year 6 Middle School 6th Grade Primary/Secondary 

12–13 Year 7 Middle School 7th Grade Secondary 

13–14 Year 8 Middle School 8th Grade Secondary 

14–15 Year 9 Secondary 9th Grade Secondary 

15–16 Year 10 Secondary 10th Grade Secondary 

16–17 Year 11 Secondary 11th Grade Secondary 

17–18 Year 12 Secondary 12th Grade Secondary 

 
Countries had their standards organized by ages, years, and other descriptions as 

shown in Table 10. For the purposes of this study, years of schooling will be expressed in 

terms of years or in terms of the elementary, middle school, and secondary grade bands.  
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Many states and countries provide several alternate paths to high school 

graduation. To be able to adequately compare each against the other, each data set’s 

minimum path was determined. The minimum path in the United States represents the 

minimum standards or courses that must be taken for high school graduation. 

Internationally, the minimum path marks the end of compulsory education. In some 

cases, the country or state clearly defined a mid-level path and/or a maximum path for its 

students. In order for this path is be considered in the analysis, the standards or courses 

for this path must have been clearly specified. If several options were offered, then the 



path was not included in the analysis. For example, many states required 3 years of 

mathematics at the secondary (years 9, 10, 11, and 12) level. Some states required 

particular courses as well. The least rigorous path that met the state’s minimum standards 

for high school graduation using the courses offered by that state was determined. The 

standards and courses included in the minimum, mid-level, and maximum paths are 

shown in Table 11.  

 

Table 11: Minimum, Mid-Level, and Maximum Graduation Paths 

Data Sets of Interest 

Data Sets 

Years of Secondary 

Mathematics Required for 

Graduation  

or Years of Secondary 

Mathematics Required for 

Compulsory Education 

Minimum 

Standards 

Mid-Level 

Standards  

Maximum 

Standards  

Achieve 

  

K-8, Algebra 1, 

Geometry, 

Algebra 2 

  

K-8, Algebra 1, 

Geometry, 

Algebra 2, 

extensions 

Alabama 

4 years of secondary 

mathematics (years 9-12); 

Algebra 1 and Geometry 

are required. 

K-8, Algebra 1, 

Algebraic 

Connections, 

Algebra 2, 

Geometry 

    

Arizona 

2 years of secondary 

mathematics (years 9-10) 

K-8, high 

school 

standards 

  

K-8, high school 

standards, 

college readiness 

standards 
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Data Sets of Interest 

Data Sets 

Years of Secondary 

Mathematics Required for 

Graduation  

or Years of Secondary 

Mathematics Required for 

Compulsory Education 

Minimum 

Standards 

Mid-Level 

Standards  

Maximum 

Standards  

Arkansas 

4 years of secondary 

mathematics (years 9-12); 

Algebra 1, Geometry, and 

Algebra 2 are required 

(Algebra 1 can be split 

into Algebra 1A and 

Algebra 1B.) 

K-8, Algebra 1, 

Geometry, 

Algebra 2 

    

Australia  
  

Year 3, year 5, 

year 7, year 9 
    

Belgium 

  

Primary  

(year 1-6), 1 

secondary A-

stream, 2 

secondary TSO, 

3 secondary 

TSO 

Primary  

(year 1-6),  

1 secondary A-

stream,  

2 secondary TSO,  

2 secondary KSO,  

3 secondary TSO.  

3 secondary KSO 

Primary  

(year 1-6),  

1 secondary A-

stream, 2 

secondary TSO, 

2 secondary 

KSO,  

2 secondary 

ASO,  

3 secondary 

TSO.  

3 secondary 

KSO,  

3 secondary 

ASO 
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Data Sets of Interest 

Data Sets 

Years of Secondary 

Mathematics Required for 

Graduation  

or Years of Secondary 

Mathematics Required for 

Compulsory Education 

Minimum 

Standards 

Mid-Level 

Standards  

Maximum 

Standards  

Botswana 

Compulsory through year 

10, or Forms 1-3 

Stan 1-Stan 7; 

Form 1, 2, and 

3 

Stan 1-Stan 7; 

Form 1, 2, and 3; 

Senior Secondary 

Stan 1-Stan 7; 

Form 1, 2, and 3; 

Senior 

Secondary; 

Senior 

Secondary 

extensions 

California 

2 years of secondary 

mathematics (years 9-10); 

Algebra 1 is required 

K-7, Algebra 1, 

Geometry 
    

Chile 

4 years of secondary 

mathematics (years 9-10) 
K-12   

K-12, 11-

Advanced, 12-

Advanced 

China 

Compulsory through year 

11 

year 1-3, year 

4-6, year 7-9; 

Math 1, 2, 3, 4, 

5 

  

year 1-3, year 4-

6, year 7-9; Math 

1, 2, 3, 4, 5; 

opt1-2: series 1, 

series, 3, series, 

4; opt1-2: series 

2; opt1-1: series 

1; opt1-2: series 

1; opt 2-1; series 

2; opt 2-2: series 

2; opt2-3: series 

2 

Chinese Taipei 

Compulsory through year 

9 
year 1-9 

year 1-9, Sr 

Math1-year1, Sr 

Math2-year 2 

year 1-9, Sr 

Math1-year1, Sr 

Math2-year 2, Sr 

Math2-elective 
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Data Sets of Interest 

Data Sets 

Years of Secondary 

Mathematics Required for 

Graduation  

or Years of Secondary 

Mathematics Required for 

Compulsory Education 

Minimum 

Standards 

Mid-Level 

Standards  

Maximum 

Standards  

DC 

3 years of secondary 

mathematics (years 9-11); 

Algebra 1 and Geometry 

required 

PK-8, Algebra 

1, Geometry 
    

Finland 

Compulsory through year 

9 

year 2, year 5, 

year 8, year 1-

2, year 3-5, 

year 6-9 

year 2, year 5, 

year 8, year 1-2, 

year 3-5, year 6-

9, Upper 

Secondary-Basic 

year 2, year 5, 

year 8, year 1-2, 

year 3-5, year 6-

9, Upper 

Secondary-

Basic, Upper 

Secondary-

Advanced 

Florida 

3 years of secondary 

mathematics (years 9-11); 

Algebra 1 required 

K-8, Algebra, 

Financial 

Literacy, 

Geometry 

    

Georgia 

3-4 years of secondary 

mathematics (years 9-12) 
K-8, Math 1-4     

76 
 



Data Sets of Interest 

Data Sets 

Years of Secondary 

Mathematics Required for 

Graduation  

or Years of Secondary 

Mathematics Required for 

Compulsory Education 

Minimum 

Standards 

Mid-Level 

Standards  

Maximum 

Standards  

Ghana 

Compulsory through year 

10 

P1-P6, SH1, 

SH2, SHS3, 

SHS4 

  

P1-P6, SH1, 

SH2, SHS3, 

SHS4; SHS2, 3, 

and 4 subject 

areas: Algebra, 

Coordinate 

Geometry1 and 

2, Calculus, 

Trigonometry, 

Vec Mech 1 and 

2, Log, Lin Tran, 

Probability 

Hong Kong 

Compulsory through year 

9 
P1-P6, S1-S3 

P1-P6, S1-S3, S4-

S5 

P1-P6; S1-S3; 

S4-S5; S1-S5 

extensions, 

electives, and 

non-foundational 

Japan 

Compulsory through year 

9 
year 1-9     

Kansas 

3 years of secondary 

mathematics (years 9-11) 
K-8, 9-10     

Kentucky 

3 years of secondary 

mathematics (years 9-11) 

Primary, year 

4-8, HS 
    

Korea 

Compulsory through year 

6 
  

E1-E6, MS1-

MS3, HS1 
  

77 
 



Data Sets of Interest 

Data Sets 

Years of Secondary 

Mathematics Required for 

Graduation  

or Years of Secondary 

Mathematics Required for 

Compulsory Education 

Minimum 

Standards 

Mid-Level 

Standards  

Maximum 

Standards  

Louisiana 

3 years of secondary 

mathematics (years 9-11); 

Algebra 1 is required  

(Algebra 1 can be split 

into Algebra 1A and 

Algebra 1B)  

K-8, Algebra 1, 

Geometry 
    

Massachusetts 

1-4 years of secondary 

mathematics (years 9-12); 

determined by local 

control 

PK-8, year 9-

10, year 11-12 
    

Minnesota 

3 years of secondary 

mathematics (years 9-11) 
K-8, year 9-11     

Mississippi 

4 years of secondary 

mathematics (years 9-12); 

Algebra 1 is required 

K-7, PreAlg, 

Algebra 1, Intro 

to Engineering, 

Geometry, 

Transition to 

Algebra 

    

NAEP 
  

year 4, year 8, 

year 12 
    

NECAP   year 2-8     

New Mexico 

3 years of secondary 

mathematics (years 9-11) 
K-8, year 9-12   

K-8, year 9-12, 

extensions 

New York 

3 years of secondary 

mathematics (years 9-11) 

PK-8, Int Alg, 

Geometry, 

Algebra 2/Trig 

    

New Zealand 

Compulsory through year 

10 
Level 1-Level 7   

Level 1-Level 7, 

Level 8 
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Data Sets of Interest 

Data Sets 

Years of Secondary 

Mathematics Required for 

Graduation  

or Years of Secondary 

Mathematics Required for 

Compulsory Education 

Minimum 

Standards 

Mid-Level 

Standards  

Maximum 

Standards  

North Carolina 

3-4 years of secondary 

mathematics (years 9-12); 

Algebra 1 is required 

K-8, Intro to 

Math, Algebra 
    

North Dakota 

2 years of secondary 

mathematics (years 9-10) 
K-8, year 9-10   

K-8, year 9-10, 

year 11-12 

Northern 

Territory, AU 

Compulsory through year 

10 

KGP 1-3, 

Bands 1-5 
  

KGP 1-3, Bands 

1-5, Beyond 

Band 5 

Ohio 

3 years of secondary 

mathematics (9-11) 
K-12     

Pennsylvania 

3 years of secondary 

mathematics (9-11) 

K-3, year 5, 

year 8, year 11 
    

PISA 
  

year 10 (15 

year olds) 
    

Singapore 

Compulsory through year 

10 

P1-P4, P5-

foundation, P6-

foundation, NT 

level: S1-S4 

P1-P6, NA level: 

S1-S4, extensions 

P1-P6, O level: 

S1-S4, 

extensions 

Tennessee 

3 years of secondary 

mathematics (years 9-11); 

Algebra 1 is required 

along with either 

Geometry or Algebra 2 

K-8, Algebra 1, 

Algebra 2, 

Geometry 

    

Texas 

3 years of secondary 

mathematics (9-11); 

Algebra 1, Geometry, and 

Algebra 2 required 

K-8, Algebra 1, 

Algebra 2, 

Geometry  

    

TIMSS 
  

year 4, year 8, 

year 12 
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Data Sets of Interest 

Data Sets 

Years of Secondary 

Mathematics Required for 

Graduation  

or Years of Secondary 

Mathematics Required for 

Compulsory Education 

Minimum 

Standards 

Mid-Level 

Standards  

Maximum 

Standards  

Vermont 

3 years of secondary 

mathematics (9-11) 

K-8, high 

school 

standards 

    

Victoria, AU 

Compulsory through year 

10 

Levels 1-Level 

8 
    

 

 In many states, there were between none and 16 optional math classes offered at 

the secondary level. However, these were not included in the analysis unless the path was 

clearly specified. This resulted in only being able to determine the minimum path for 

many states. On the other hand, most of the countries clearly defined the courses and 

standards for each path though their education system. 

 

Phase 4—Populate Database 

The fourth phase of the study consisted of standards being transferred from 

curriculum documents to templates that populated a database. Once each data set was 

completed, a line-by-line analysis of the data set was performed. In the line-by-line 

analysis, each standard in the database was checked against the original standards 

document for accuracy. The grade levels and topics were also checked so that the file 

would be accurate and error-free.  
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Phase 5—Code the Standards 

The fifth phase of the project was coding the standards. Coding was defined as 

reading a standard of instruction and assigning a taxonomy number and cognitive demand 

level from the mathematics taxonomy developed for the SEC methodology. For the 

purposes of this study, the taxonomy was slightly modified to include a few additional 

topics.  The mathematics taxonomy used a common language of 16 coarse-grain topics, 

which further broke apart into 227 fine-grain topics. Coarse-grain topics are high-level, 

global topics such as number sense, operations, and measurement. Fine-grain topics are 

specific, targeted topics such as place value and addition of whole numbers (A. C. Porter 

& Smithson, 2002; A. C. Porter et al., 2007; Roach, Niebling, & Kurz, 2008). Each topic 

was assigned a taxonomy number. In addition, the methodology used five levels of 

cognitive demand, or student expectations. The mathematics taxonomy and the cognitive 

demand levels are included in Appendix C.  

The mathematics taxonomy, or the common mathematics language, was 

developed in 1978 by Porter and other researchers and has been refined throughout the 

years in other research studies (A. C. Porter et al., 2007). These topics and cognitive 

demand levels were developed through years of analysis of standardized tests, high-level 

assessments, textbooks, state and district content standards, mathematics organizations, 

and teacher interviews (A. C. Porter et al., 2007). The cognitive demand levels include 

memorize, perform procedures, demonstrate understanding, conjecture/generalize/prove, 

and solve non-routine problems (Smithson et al., 2004). Cognitive demand can be 

defined as “how much thinking is called for in the classroom” (AERA, 2006), or the 

expectation for learning (Blank, 2004). In a data set, only standards that contained verbs 
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were coded. Headings were not coded as standards. According to Porter, “the most 

successful approach has been to pick the most specific version of the content standards, 

and within that, analyze the content of each objective, paragraph, or phase” (A. C. Porter, 

2002). 

 Each set of standards was sent to mathematics content experts, or raters, for 

coding. The methodology uses generalizability theory when citing interrater reliability. 

Dr. Porter and Dr. Smithson found when two raters were used on a data set and their 

results were averaged, the reliability was .70. It was .82 for four raters. Dr. Smithson 

recommends at least three raters per file (A. C. Porter, 2002; Smithson & Blank, 2008). 

In this study, each file had between one and six raters code the file. In only a small 

number of cases were the number of raters less than three. Upfront and ongoing training 

was provided for each rater. A total of 10 raters was used during the course of the project. 

Three of the 10 were regular raters for the WCER and CCSSO, so they were very 

familiar with the methodology. All had degrees in mathematics and were familiar with 

mathematics content standards. Bios for the content raters are included in Appendix D. 

A content standard was assigned up to six unique taxonomy numbers to fully 

describe the mathematics content within that standard. This process translated the unique 

standards from each data set into the common language of the mathematics taxonomy. 

Table 12 shows two example standards and how they were coded.   
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Table 12: Example of Standards and Coding 

Sample Standards and Coding 
G

ra
de

 L
ev

el
 

Standard 

Ta
xo

no
m

y 
# 

C
og

ni
tiv

e 
 

D
em

an
d 

Le
ve

l 

Ta
xo

no
m

y 
# 

C
og

ni
tiv

e 
 

D
em

an
d 

Le
ve

l 

1–2 

Understand and use the inverse relationship between 
addition and subtraction (e.g., 8 + 6 = 14 is equivalent to     
14 – 6 = 8 and is also equivalent to 14 – 8 = 6) to solve 
problems and check solutions. 

117 D 201 D 

1–2 
Identify and represent common fractions (1/2, 1/3, 1/4) as 
parts of wholes, parts of groups, and numbers on the 
number line.  

104 C 196 C 

 
 

The code 117 D translates into the topic relationships between operations and the 

cognitive demand level of demonstrate understanding. The code 201 D translates into the 

topic add or subtract whole numbers and the cognitive demand level of demonstrate 

understanding. The code 104 C translates into the topic of fractions and the cognitive 

demand level of perform procedures. The code 196 C translates into the topic of number 

lines and the cognitive demand level of perform procedures.   

 

Phase 6—Convert the Data 

Assign Score Points  

In Phase 6, the data were converted from individual standards and topics into 

proportions of emphasis that could be used in alignment calculations and other analyses. 

To calculate proportions for each standard and each rater, the codes attached to that 

standard were assigned score points. If a standard was coded with two unique codes, then 
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each unique code for that standard would receive a score point of 0.5, in order that the 

weight of that standard stayed equal to 1, as shown in Table 13. This gave each standard 

in a document equal weight (A. C. Porter, 2002; Smithson et al., 2004). Each standard 

analyzed was given equal weight for the purposes of this study.  

 

Table 13: Example Score Points 
Sample Coding and Score Points 

G
ra

de
 L

ev
el

 

Standards 

Ta
xo

no
m

y 
# 

C
og

ni
tiv

e 
 

D
em

an
d 

Le
ve

l 

Sc
or

e 
Po

in
ts

 

grades 

 1–2 

Understand and use the inverse relationship between 

addition and subtraction (e.g., 8 + 6 = 14 is equivalent to  

14 – 6 = 8 and is also equivalent to 14 – 8 = 6) to solve 

problems and check solutions. 

117 D 0.50 

grades 

 1–2 

Understand and use the inverse relationship between 

addition and subtraction (e.g., 8 + 6 = 14 is equivalent to  

14 – 6 = 8 and is also equivalent to 14 – 8 = 6) to solve 

problems and check solutions. 

201 D 0.50 

grades 

 1–2 

Identify and represent common fractions (1/2, 1/3, 1/4) as 

parts of wholes, parts of groups, and numbers on the 

number line. 

104 C  0.50 

grades  

1–2 

Identify and represent common fractions (1/2, 1/3, 1/4) as 

parts of wholes, parts of groups, and numbers on the 

number line. 

196 C  0.50 

 
 As shown in Table 13, the standard “Understand and use the inverse relationship 

between addition and subtraction (e.g., 8 + 6 = 14 is equivalent to 14 – 6 = 8 and is also 

equivalent to 14 – 8 = 6) to solve problems and check solutions” was assigned two 

content codes by the content raters (117 and 201). Thus, each code was assigned a score 
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point of 0.50. If the standard had been assigned four content codes, then the score point 

for each code would have been 0.25.  

 
 

Sum Score Points 

One standard was translated into two topics: 117 and 201. The other standard was 

also translated into two topics: 104 and 196. This step in the process translated all 

standards into the common language of the mathematics taxonomy. Now the standard 

itself is no longer needed in the analysis, and the taxonomy numbers, or topics, are used. 

These topics are used on the entire data set, regardless of the grade level of the standard 

being analyzed. Once the data set was expressed as the topics and cognitive demand 

levels from the mathematics taxonomy, the score points for each taxonomy number were 

then summed across the entire data set, as shown in Table 14.  

 

Table 14: Sum of Score Points for Four Unique Codes 
 

Sample Coding and Score Points 
 

G
ra

de
 L

ev
el

 

Standard 

Ta
xo

no
m

y 
# 

C
og

ni
tiv

e 
 

D
em

an
d 

Le
ve

l 

Sc
or

e 
Po

in
ts

 

grade 
1–2 

Understand and use the inverse relationship between addition and 
subtraction (e.g., 8 + 6 = 14 is equivalent to 14 – 6 = 8 and is also 
equivalent to 14 – 8 = 6) to solve problems and check solutions.  

117 D 0.50 

grade 5 
Demonstrate an understanding of the inverse relationship of addition 
and subtraction, and use that understanding to simplify computation 
and solve problems. 

117 D 1.00 

grade 6 
Demonstrate an understanding of the inverse relationship of addition 
and subtraction, and use that understanding to simplify computation 
and solve problems.  

117 D 0.50 
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Sample Coding and Score Points 

 
G

ra
de

 L
ev

el
 

Standard 

Ta
xo

no
m

y 
# 

C
og

ni
tiv

e 
 

D
em

an
d 

Le
ve

l 

Sc
or

e 
Po

in
ts

 

grade 
7–8 

Demonstrate an understanding of the properties of arithmetic 
operations on rational numbers. Use the associative, commutative, 
and distributive properties; properties of the identity and inverse 
elements (e.g., –7 + 7 = 0; 3/4 × 4/3 = 1); and the notion of closure 
of a subset of the rational numbers under an operation (e.g., the set 
of odd integers is closed under multiplication but not under 
addition). 

117 D 0.33 

PK–K 
Use objects and drawings to model and solve related addition and 
subtraction problems to 10.  

201 D 1.00 

grade 
1–2 

Demonstrate an understanding of various meanings of addition and 
subtraction, e.g., addition as combination (plus, combined with, 
more), subtraction as comparison (how much less, how much more), 
equalizing (how many more are needed to make these equal), and 
separation (how much remaining).  

201 D 1.00 

grade 
1–2 

Understand and use the inverse relationship between addition and 
subtraction (e.g., 8 + 6 = 14 is equivalent to 14 – 6 = 8 and is also 
equivalent to 14 – 8 = 6) to solve problems and check solutions.  

201 D 0.50 

grade 
 1–2 

Relate geometric ideas to numbers, e.g., seeing rows in an array as a 
model of repeated addition.  

201 D 0.33 

grade 
3 

Understand and use the strategies of rounding and regrouping to 
estimate quantities, measures, and the results of whole-number 
computations (addition, subtraction, and multiplication) up to two-
digit whole numbers and amounts of money to $100, and to judge 
the reasonableness of the answer. 

201 D 0.25 

grade 
1–2 

Identify and represent common fractions (1/2, 1/3, 1/4) as parts of 
wholes, parts of groups, and numbers on the number line.  

104 C 0.50 

grade 3 

Identify and represent fractions (between 0 and 1 with denominators 
through 10) as parts of unit wholes and parts of groups. Model and 
represent a mixed number (with denominator 2, 3, or 4) as a whole 
number and a fraction, e.g., 1 2/3, 3 1/2. 

104 C 0.50 

grade 3 
Locate on the number line and compare fractions (between 0 and 1 
with denominators 2, 3, or 4, e.g., 2/3). 

104 C 0.50 

grade 5 
Find and position whole numbers, positive fractions, positive mixed 
numbers, and positive decimals on a number line. 

104 C 0.33 

grade 5 
Compare and order whole numbers, positive fractions, positive 
mixed numbers, positive decimals, and percents. 

104 C 0.25 
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Sample Coding and Score Points 

 
G

ra
de

 L
ev

el
 

Standard 

Ta
xo

no
m

y 
# 

C
og

ni
tiv

e 
 

D
em

an
d 

Le
ve

l 

Sc
or

e 
Po

in
ts

 

grade 
5–6 

Identify and determine common equivalent fractions, mixed 
numbers, decimals, and percents.  

104 C 0.33 

grade 
5–6 

Find and position integers, fractions, mixed numbers, and decimals 
(both positive and negative) on the number line.  

104 C 0.25 

grade 
5–6 

Compare and order integers (including negative integers), and 
positive fractions, mixed numbers, decimals, and percents.  

104 C 0.25 

grade 
1–2 

Identify and represent common fractions (1/2, 1/3, 1/4) as parts of 
wholes, parts of groups, and numbers on the number line.  

196 C 0.50 

grade 3 
Locate on the number line and compare fractions (between 0 and 1 
with denominators 2, 3, or 4, e.g., 2/3). 

196 C 0.50 

grade 5 
Find and position whole numbers, positive fractions, positive mixed 
numbers, and positive decimals on a number line. 

196 C 0.33 

grade 
5–6 

Find and position integers, fractions, mixed numbers, and decimals 
(both positive and negative) on the number line.  

196 C 0.25 

SCORE POINT SUM for 117 D     2.33 
SCORE POINT SUM for 201 D     3.08 
SCORE POINT SUM for 104 C     2.92 
SCORE POINT SUM for 196 C     1.58 

 
As shown in Table 14, all codes of 117 D, 201 D, 104 C, and 196 C were summed 

across the standards under analysis. The score point sums were determined for each topic 

and level of cognitive demand. This process was followed for each rater within one data 

set. 

The score point sums were calculated for each topic and cognitive demand level 

in the mathematics taxonomy. A matrix of score point sums was populated for each rater, 

as shown in Table 15.  
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Table 15: Sum of Score Points for All Topics and Cognitive Demand Levels for Rater 1 in 
State A 

State A, Rater 1: Sum of Score Points 
Ta

xo
no

m
y 

# 

Topic 

Cognitive Demand Levels 

Memorize 
Perform 

Procedures 

Demonstrate 

Understanding 

Conjecture, 

Generalize, 

Prove 

Solve 

Non-

Routine 

Problems 

B C D E F 

104 Fractions   2.92       

117 

Relationships between 

operations     2.33     

196 Number lines   1.58       

201 Add, subtract whole numbers     3.08     

 

 Table 15 shows the matrix that was populated with the score point sums for each 

mathematics taxonomy topic.  
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Calculate Proportions of Emphasis 

These sums were then used to calculate proportions of emphasis for each rater, as 

shown in Table 16.  

 

Table 16: Proportions of Emphasis for Rater 1 in State A 
State A, Rater 1: Proportions of Emphasis 

Ta
xo

no
m

y 
# 

Topic 

Cognitive Demand Levels 

Memorize 
Perform 

Procedures 

Demonstrate 

Understanding 

Conjecture, 

Generalize, 

Prove 

Solve 

Non-

Routine 

Problems 

B C D E F 

104 Fractions   29.47%       

117 

Relationships between 

operations     23.51%     

196 Number lines 15.94%       

201 Add, subtract whole numbers     31.08%     

 

The proportions of emphasis were determined by dividing the sum of the score 

points for each unique code by the total score points for that data set, as shown in Table 

16 (A. C. Porter, 2002; Smithson et al., 2004). For example, to create the proportion of 

emphasis on 104 C, divide 2.92 by 9.91. The proportion of emphasis is 0.2947, or 

29.47%. The “proportions in each cell represent the best estimate of the relative textual 

emphasis of the content for that cell” in the data set (A. C. Porter et al., 2007).   

Proportions of emphasis were created for each rater of a specific data set. Then 

the proportions of emphasis for each rater of that data set were averaged cell by cell. This 

resulted in a final set of averaged proportions of emphasis for a specific data set, 

“comprised of a two-dimensional matrix of proportions that sum across columns and 
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rows to 1.0” (A. C. Porter & Smithson, 2002). The sample proportions are shown in 

Table 17.  

 

Table 17: Proportions of Emphasis for All Raters of State A 
Average Proportions—State A, All Raters 

Taxonomy # 
Cognitive 

Demand Level 

Proportions of 

Emphasis 

RATER 1 

Proportions of 

Emphasis 

RATER 2 

Proportions of 

Emphasis 

RATER 3 

AVERAGE 

Proportions of 

Emphasis  

104 C 29.47% 32.48% 29.01% 30.32% 

117 D 23.51% 22.58% 26.87% 24.32% 

196 C 15.94% 17.85% 14.25% 16.01% 

201 D 31.08% 27.09% 29.87% 29.35% 

 
As shown in Table 17, the final averaged proportions of emphasis were the 

proportions used in this analysis. Averaged proportions of emphasis were determined for 

each grade level and grade band in a data set. These averaged proportions were then 

configured into a consistent matrix allowing for analysis between data sets.  

 

Phase 7—Analyze the Data 

Calculate Degrees of Alignment 

To measure degree of alignment, cell-by-cell proportions in one data set were 

compared with cell-by-cell proportions in another data. For example, Table 18 shows the 

proportions of emphasis for each topic and cognitive demand level in the data sets in 

State A and State B.  
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Table 18: States A and B Proportions of Emphasis 
State A: Averaged Proportions  

of Emphasis 

State B: Averaged Proportions  

of Emphasis 
Ta

xo
no

m
y 

# Cognitive Demand Levels 

Ta
xo

no
m

y 
# Cognitive Demand Levels 

B C D E F B C D E F 

104   30.32%       104   35.26%       

117     24.32%     117     18.55%     

196 16.01%       196 12.01%       

201     29.35%     201     34.18%     

 
These proportions of emphasis were used in the alignment index formula to 

determine degrees of alignment between data sets. The SEC methodology and this study 

used the following formula as an alignment index:  

Alignment Index = 1 – ∑|X–Y|, 
                                     2 

                                                                            

where X is the proportion value in each cell in one data set and Y is the proportion value 

in each cell in another data set  (A. C. Porter, 2002). The alignment measure indicates 

“the intersect of the … data sets” (A. C. Porter & Smithson, 2002). Based on this 

formula, perfect alignment is represented by 1.0 and no alignment is represented by 0.0. 

Table 19 shows the alignment differences between State A and State B, and the resultant 

degree of alignment.  
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Table 19: Alignment Differences Between States A and B 
Ta

xo
no

m
y 

# 
Cognitive Demand Levels 

B C D E F 

|x-y| |x-y| |x-y| |x-y| |x-y| 

104 0.0494 

117 0.0577 

196 0.04 

201 0.0483 

0 0.0894 0.106 0 0 0.1954 Sum of |x-y| 

0.9023 Alignment Index 

     
Alignment was determined between State A and State B by first calculating the 

absolute value of the difference between each cell. For example, the absolute value of the 

difference between 0.3032 (topic 104 C in State A) and 0.3526 (topic 104 C in State B) 

was .0494, as shown in Table 19. The sums of the alignment differences were calculated 

for each column, and the absolute value of the final sum of the alignment differences was 

used in the formula. The alignment between State A and State B was .90, a strong 

alignment index. 

Education researchers do not agree on what represents an acceptable level of 

alignment between data sets. Perfect alignment is usually not achievable, and a 

determination of the best level of alignment is relative and thus a complicated question to 

answer (Blank et al., 2001; Blank & Wilson, 2001; Rothman, 2003; Squires, 2009). 

Porter states that “although one can say that the larger the value of the index, the better 

the alignment, there is still no easy way to think about how big the alignment index value 

must be to be considered ‘good’” (A. C. Porter, 2002). The alignment index calculation 

results in a number between 0 and 1, with 0 describing no alignment and 1 describing 
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perfect alignment. Perfect alignment suggests that both sets of standards emphasize the 

same topics and cognitive demand levels.  

However, the alignment index formula places a heavy emphasis on cognitive 

demand levels. For example, take the two previously studied data sets, which aligned at 

0.90. If the cognitive demand levels are changed, then the alignment changes to 0. In this 

situation, it is possible for the two data sets that share everything but the same cognitive 

demand levels to show no alignment, as shown in Tables 20 and 21.  

 

Table 20: States A and B Proportions of Emphasis Without Cognitive Demand Levels in 
Common 

State A: Averaged Proportions  

of Emphasis 

State B: Averaged Proportions  

of Emphasis 

Ta
xo

no
m

y 
# 

Cognitive Demand Levels 

Ta
xo

no
m

y 
# 

Cognitive Demand Levels 

B C D E F B C D E F 

104 30.32%       104   35.26%       

117   24.32%     117     18.55%     

196 16.01%       196 12.01%       

201   29.35%       201     34.18%     
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Table 21: Alignment Index Without Cognitive Demand Levels in Common 
State A and B: Alignment Differences     

Ta
xo

no
m

y 
# Cognitive Demand Levels 

B C D E F 

|x-y| |x-y| |x-y| |x-y| |x-y| 

104 0.3032 0.3526 0 0 0 
117 0 0.2432 0.1855 0 0 
196 0.1601 0.1201 0 0 0 
201 0 0.2935 0.3418 0 0 

0.4633 1.0094 0.5273 0 0 2 Sum of |x-y| 
            0 Alignment Index 
 

  As shown in Tables 20 and 21, two states that were previously aligned at .90 now 

have no alignment by simply adjusting the cognitive demand levels. With cognitive 

demand weighing so heavily into the formula, rather than topics and percent of emphasis, 

the use of the formula for this study was modified to concentrate on alignment of topics 

and percent of emphasis on those topics rather than alignment of topics, percent of 

emphasis on those topics, and cognitive demand levels. Cognitive demand levels were 

calculated for each mathematics taxonomy topic according to the methodology, and then 

were summed for each topic, as shown in Table 22.  
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Table 22: States A and B Proportions of Emphasis With Cognitive Demand Summed 

State A: Averaged Proportions of Emphasis 
Ta

xo
no

m
y 

# Cognitive Demand Levels 

B C D E F SUM CogDem 

104 22% 5%     27% 

117   15% 9%     24% 

196 16%       16% 

201   14%   19%   33% 

            100.00% 

 

State B: Averaged Proportions of Emphasis 

Ta
xo

no
m

y 
# Cognitive Demand Levels 

B C D E F SUM CogDem 

104   17%   2%   19% 

117     19%     19% 

196 16% 12%       28% 

201     34%     34% 

            100.00% 

  

Table 22 shows cognitive demand levels calculated for each topic in the 

mathematics taxonomy. It also shows a sum column, with cognitive demand levels 

summed for topics in the mathematics taxonomy. Table 23 demonstrates that the 

alignment calculated with all cognitive demand columns included.  
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Table 23: Alignment Index With Cognitive Demand  

State A and B: Alignment Differences 
Ta

xo
no

m
y 

# 

Cognitive Demand Levels   

B C D E F SUM CogDem 

|x-y| |x-y| |x-y| |x-y| |x-y|   

104 0.22 0.17 0.05 0.02 0   

117 0 0.15 0.1 0 0   

196 0 0.12 0 0 0   

201 0 0.14 0.34 0.19 0   

0.22 0.59 0.49 0.21 0 1.5154 Sum of |x-y| 

0.2423 Alignment Index 

 

 With each cognitive demand column included, the alignment between the two 

data sets being studied was 0.2423.  Table 24 shows the alignment index calculated for 

the same data set, but with cognitive demand summed rather than calculated for each 

cognitive demand level.  
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Table 24: Alignment Index With Cognitive Demand Summed 

State A and B: Alignment Differences 
Ta

xo
no

m
y 

# SUM CogDem 

|x-y| 

104 0.078 

117 0.0535 

196 0.1193 

201 0.0122 

0.263 0.263 Sum of |x-y| 

0.8685 Alignment Index 

 

In this calculation, the alignment level rose from 0.2423 to 0.8685. This 

demonstrates the high sensitivity in this alignment index formula to cognitive demand 

level.    

 

Analyze Cognitive Demand Levels 

 Cognitive demand is important and should not be discounted: thus, this analysis 

analyzed cognitive demand separately for each data set. This allowed the degree of 

alignment calculation to analyze the degree of alignment with a focus on mathematical 

content topics and percent of emphasis on those topics without cognitive demand having 

so much weight in the final result. In the separate cognitive demand analysis, the 

cognitive demand levels were compared among data sets in terms of high-performing and 

low-performing data sets to find trends and issues.  
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Summary 

 This chapter has provided a description of the research design for this study 

including population, design methodology, data collection, and data analysis. Chapter 4 

consists of the analysis of the data gathered and provides conclusions and 

recommendations based on the findings.   
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CHAPTER 4: DATA ANALYSIS AND CONCLUSIONS 
 

Introduction 

As stated in chapter 1, this study examined the degree of K-12 mathematics 

content alignment among high-performing and low-performing states and countries. It 

also examined the degree of K-12 mathematics content standards alignment in other 

states and countries of interest. This chapter is organized in terms of the following 

research questions posed in chapter 1:  

1. What is the degree of alignment among K-12 mathematics content standards?  

2. What is the degree of alignment among national and international mathematics 

assessments and high-performing and low-performing data sets?  

3. Which cognitive demand levels are emphasized in high-performing and low-

performing data sets?   

 This study used the Surveys of Enacted Curriculum (SEC) methodology to 

calculate degrees of alignment and cognitive demand levels on mathematical topics. The 

alignment measure indicates “the intersect of the … data sets” (A. Porter & Smithson, 

2002). Alignment is measured using the following formula as an alignment index:  

 

Alignment Index = 1 – ∑|X–Y|, 
          2 
 

where X is the proportion of emphasis value in each cell in one data set and Y is the 

proportion of emphasis value in each cell in another data set (A. C. Porter, 2002). Based 
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on this formula, perfect alignment is represented by 1.0, and no alignment is represented 

by 0.0.  

 Education researchers do not agree on what represents an acceptable level of 

alignment between data sets. Perfect alignment suggests that both sets of standards 

emphasize the same topics and cognitive demand levels.  

The alignment index as it is designed considers three areas to determine 

alignment: the mathematical topic being studied, the percentage of emphasis of that topic 

in the standards documents of that data set, and the cognitive demand level at which the 

topic is studied. Of those three, the formula places a heavy emphasis on cognitive 

demand. For example, if two data sets have the same mathematical topics and the same 

levels of emphasis on those topics, but differ on the cognitive demand levels, the index 

would show no alignment between the two data sets. Because of this high degree of 

sensitivity to cognitive demand, the alignment number may be misinterpreted. To control 

for this issue, the alignment index formula was used to calculate alignment using 

mathematical topics and levels of emphasis only. For example, the topic of place value 

could have percentage of emphasis results at any or all of the five cognitive demand 

levels. Thus, all cognitive demand levels were summed for a topic, and this sum was used 

in the alignment formula. This still allowed the formula to calculate alignment between 

cells in different data sets, but to do so without cognitive demand weighing in so heavily. 

The cognitive demand levels are important and are reported separately in this chapter.  

 Alignments were calculated for grade levels and grade bands for selected states 

and countries, along with other data sets of interest, as noted in chapter 3. The alignments 

are reported for elementary (years K-5), middle school (years 6-8), and secondary (years 
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9-12). Alignments were also calculated for the assessments of TIMSS (grades 4, 8, and 

12), PISA (grade 10), and NAEP (grades 4, 8, and 12). TIMSS, PISA, and NAEP 

alignments were calculated because these assessments represent the national and 

international mathematics examinations given to K-12 students. The results from these 

assessments were used to determine which states and countries were categorized as high-

performing or low-performing for the purposes of this study, as explained in chapter 3. 

 Based on national scores on the NAEP exam, Massachusetts, Minnesota, Kansas, 

Vermont, and North Dakota were designated as high-performing states; Louisiana, 

Alabama, New Mexico, Mississippi, and the District of Columbia (DC) were designated 

as low-performing states. DC will be referred to as a “state” for the purposes of this 

study. Based on international scores on the TIMSS and PISA assessments, Hong Kong, 

Korea, Japan, Chinese Taipei, Singapore, Belgium, and Finland were designated as high-

performing countries, and Chile, Botswana, and Ghana were designated as low-

performing countries. 

Many states and countries provide several alternate paths to high school 

graduation. A minimum path of the requirements for graduation was determined for each 

data set. The minimum path in the United States represents the least rigorous path that 

must be taken for high school graduation. Internationally, the minimum path marks the 

end of compulsory education. In some cases, the country or state clearly defined a mid-

level path and/or a maximum path for its students. If the mid or max path could be 

determined, then that path was also included in the analysis.  
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Research Question 1 

What is the degree of alignment among K-12 mathematics content standards? 

  

This question will be considered for the elementary (years K-5) grade band, the 

middle school (years 6-8) grade band, and the secondary (years 9-12) grade band.  This 

chapter presents the results in that order.  

The content standards for each data set were coded by one to six raters, according 

to the topics in the SEC mathematics taxonomy. The topics were assigned score points, 

the score points were summed, and the sums were used to calculate the proportion of 

emphasis of each topic. Each rater’s proportions for a particular data set were averaged to 

determine the final proportions of emphasis for a data set. The averaged proportions of 

emphasis for a data set were used in the alignment index formula to calculate the degree 

of alignment between data sets. All results are presented in terms of degrees of alignment.  

 

Elementary Years (K-5) Mathematics Content Alignment Analysis 

 Thirty-eight data sets were included in the elementary analysis. The alignment 

indices for low- and high-performing data sets are shown in Table 25.   

 

102 
 



Table 25: Elementary Alignment Averages 
Elementary Alignment Averages 

Average alignment among 38 data sets 0.553 

Average alignment among states 0.596 

Average alignment among countries 0.535 

Average alignment among high-performing states 0.648 

Average alignment among low-performing states 0.625 

Average alignment among high-performing countries 0.595 

Average alignment among low-performing countries 0.571 

Average alignment among all high-performing data sets 0.588 

Average alignment among all low-performing data sets 0.595 

 

The alignment numbers for all data sets were averaged to provide the average 

alignment of 0.553. The elementary grades had relatively strong levels of alignment, 

especially among the high-performing states, as shown in Table 25. The low-performing 

states also had relatively strong levels of alignment. There was slightly stronger 

alignment among low-performing data sets than high-performing data sets. The strongest 

levels of alignment were with the states.    

Tables 26 and 27 demonstrate the strongest and weakest elementary alignments of 

the 38 elementary data sets. The strongest alignments were above 0.7, and the weakest 

alignments were below 0.4.    
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 Table 26: Strongest Elementary Mathematics Content Alignments  
Strongest Elementary Alignments 

Data Set Data Set Alignment 

Massachusetts DC 0.815 

DC  North Dakota 0.776 

Massachusetts North Dakota 0.717 

Minnesota DC 0.712 

Louisiana DC 0.704 

North Carolina Arizona 0.701 

 

As shown in Table 26, the high-performing data sets of Massachusetts, North 

Dakota, and Minnesota exhibited strong alignment. Massachusetts, North Dakota, and 

DC were among the states with the strongest elementary alignments. DC, a low-

performing state, exhibited some of the highest levels of alignment among the data sets to 

high-performing and low-performing data sets. DC aligned strongly to the high-

performing data sets of Massachusetts, North Dakota, and Minnesota. DC also aligned 

strongly to Louisiana, a low-performing data set.     

 

Table 27: Weakest Elementary Mathematics Content Alignments  
Weakest Elementary Alignments 

Data Set Data Set Alignment 

Tennessee Hong Kong 0.400 

Japan Finland 0.398 

Kentucky  Ghana 0.398 

Kentucky Hong Kong 0.393 

Finland  Botswana 0.388 

California New Zealand 0.376 

Finland  Northern Territory, AU 0.372 

Finland  New Zealand 0.370 

Finland  Ghana 0.348 

Finland  Hong Kong 0.328 
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The weakest alignments were among the countries, as shown in Table 27. 

Finland, one of the highest-performing countries, exhibited some of the weakest 

alignments with states and countries, even when aligned to other high-performing data 

sets. It showed weak alignment to the high-performing data sets of Japan and Hong 

Kong. The weakest alignment among all elementary data sets was between Finland and 

Hong Kong, both high-performing data sets.       

Each data set was aligned to each high-performing country at the elementary 

grade band level. The results for each data set were averaged and are shown in Table 28.  

 
Table 28: Overall Elementary Alignment Averages by Data Set 

State Average Alignment to High-Performing 
Countries 

Achieve-Min 0.607 
DC-Min 0.596 
Massachusetts-Min 0.593 
Florida-Min 0.590 
Minnesota-Min 0.582 
Louisiana-Min 0.579 
North Dakota-Min 0.566 
Alabama-Min 0.559 
Georgia-Min 0.559 
Mississippi-Min 0.549 
Ohio-Min 0.548 
Pennsylvania-Min 0.525 
Arkansas-Min 0.524 
Texas-Min 0.521 
New York-Min 0.520 
Kansas-Min 0.519 
Arizona-Min 0.511 
California-Min 0.500 
New Mexico-Min 0.496 
Vermont-Min 0.471 
North Carolina-Min 0.467 
Kentucky-Min 0.449 
Tennessee-Min 0.440 
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The results from Table 28 are the first elementary alignment indicator. These 

results show that the strongest elementary alignments to high-performing countries are  

Achieve, DC, Massachusetts, Florida, and Minnesota. The weakest elementary alignment 

to high-performing countries are Tennessee, Kentucky, North Carolina, Vermont (a high-

performing state), and New Mexico (a low-performing state). 

 Examining the high-performing countries revealed that the data sets aligned the 

strongest to Korea more than any other countries (39% of the time). The data sets aligned 

the strongest to Chinese Taipei, Singapore, Finland, and Japan at 30%, 13%, 9%, and 9% 

of the time, respectively. None of the elementary data sets showed the strongest 

alignment with Hong Kong.  

The elementary standards were compared at the individual grade levels to assess 

degrees of alignment, and to determine the results for the second and third indicator of 

alignment. The high-performing countries were used as benchmarks. Though Finland and 

Belgium are high-performing countries, their standards are in grade bands and thus 

difficult to compare at the individual grade level. Finland only had standards for years 2 

and 5. Belgium only had standards for year 6. Pennsylvania was not included in this 

analysis as it did not have individual standards for each grade level, only for some grade 

levels.    

Consequently, only the countries of Chinese Taipei, Hong Kong, Singapore, 

Japan, and Korea were selected for the individual grade-level analysis at the elementary 

level. At the individual grade level, year 1 standards for a country were compared to all 

grade levels for other data sets. The grade level with the strongest alignment to year 1 for 

that country was selected for comparison. For example, Chinese Taipei year 4 had the 
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strongest alignment of all Texas grade levels to Texas year 3. The individual grade-level 

alignments are presented in the following order: Chinese Taipei, Hong Kong, Singapore, 

Japan, and Korea.   

 

Chinese Taipei Analysis 

The alignment analysis of Chinese Taipei revealed that its strongest levels of 

alignment were in years 1, 2, and 3, as shown in Tables 29–33. Its strongest alignments 

were with high-performing countries and high-performing states. The low-performing 

data sets category had stronger alignment to Chinese Taipei than the other data sets 

category. Chinese Taipei exhibited stronger alignment with Minnesota, DC, Ohio, and 

Achieve more often than with others. Its weakest alignment overall was with Tennessee.   

 Table 29 shows the alignments between Chinese Taipei year 1 and the other 

elementary data sets. The table is organized by high-performing, low-performing, and 

other elementary data sets of interest.   
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Table 29: Chinese Taipei—Year 1 Alignments 
Chinese Taipei Year 1—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Hong Kong-year 1 0.70 Alabama-year 1 0.50 Florida-year 1 0.54 

Singapore-year 1  0.57 DC-year 2  0.61 N Carolina-year 2  0.38 

Japan-year 1  0.51 Louisiana-year K  0.44 Texas-year 1 0.41 

Korea-year 2  0.54 New Mexico-year 1  0.52 Tennessee-year 1  0.47 

Minnesota-year 2  0.55 Mississippi-year 1 & 2 0.56 Arizona-year 1  0.47 

Vermont-year 1  0.57 Botswana-year 1  0.45 Arkansas-year K  0.49 

Kansas-year 2  0.46 Ghana-year 2  0.53 California-year 1 0.50 

North Dakota-year 2  0.52 Georgia-year 2  0.50 

New York-year 2  0.53 

Ohio-year 1 0.59 

Achieve-year K  0.47 

Average 0.55 Average 0.52 Average 0.49 

Year 1 Average = 0.52 

 

 As shown in Table 29, the majority of Chinese Taipei year 1 alignments were to 

other year 1 data sets.  However, Chinese Taipei year 1 aligned strongest to year 2 

standards for Minnesota, Kansas, North Dakota, DC, North Carolina, Georgia, and New 

York. Its strongest alignment was with Hong Kong and other high-performing data sets. 

However, it aligned more strongly with DC year 2, a low-performer, than to any of the 

high-performing states. Its weakest alignment was with North Carolina year 2.     

Table 30 shows the alignments between Chinese Taipei year 2 and the other 

elementary data sets. The table is organized by high-performing, low-performing, and 

other elementary data sets of interest.   
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Table 30: Chinese Taipei—Year 2 Alignments 
Chinese Taipei Year 2—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Hong Kong-year 2 0.55 Alabama-year 1 0.44 Florida-year 2 0.43 

Singapore-year 3  0.54 DC-year 2  0.49 N Carolina-year 3  0.34 

Japan-year 2 0.50 Louisiana-year 4  0.45 Texas-year 2 0.38 

Korea-year 3 0.52 New Mexico-year 2 0.43 Tennessee-year 3  0.35 

Massachusetts-year 3 0.50 Mississippi-year 3 0.49 Arizona-year 3 0.42 

Minnesota-year 3 0.60 Botswana-year 2  0.54 Arkansas-year K  0.50 

Vermont-year 1  0.41 Ghana-year 3  0.62 California-year 2 0.44 

Kansas-year 1  0.43 Georgia-year 2  0.51 

North Dakota-year 3  0.47 New York-year 2  0.43 

Ohio-year 2 0.51 

Achieve-year 3  0.51 

Average 0.50 Average 0.49 Average 0.44 

Year 2 Average = 0.48 

 
 

As shown in Table 30, the majority of Chinese Taipei year 2 alignments were 

aligned equally to year 1 and year 2 data sets.  Chinese Taipei year 2 had the strongest 

alignment with Ghana year 3, a low-performing country, and Minnesota year 3, a high-

performing state. In the high-performing data sets, Chinese Taipei year 2 had the most 

alignment with year 3 data sets. In the low-performing data sets, Chinese Taipei year 2 

had the most alignment with other year 2 data sets. Chinese Taipei year 2 had the weakest 

alignment with North Carolina year 3.   

Table 31 shows the alignments between Chinese Taipei year 3 and the other 

elementary data sets. The table is organized by high-performing, low-performing, and 

other elementary data sets of interest.   
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Table 31: Chinese Taipei—Year 3 Alignments 
Chinese Taipei Year 3—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Hong Kong-year 2 0.52 Alabama-years 4 & 5 0.42 FL-years 1, 2 & 3 0.41 

Singapore-year 2  0.53 DC-year 4  0.53 NC-year 2  0.44 

Japan-year 3 0.53 Louisiana-year 3  0.53 Texas-years 2 & 4 0.44 

Korea-year 3 0.52 N Mexico-years 1 & 3 0.49 Tennessee-year 3  0.45 

Massachusetts-year 3 0.55 Mississippi-year 3 0.53 Arizona-year 3 0.44 

Minnesota-year 3 0.58 Botswana-year 4 0.50 Arkansas-year K  0.50 

Vermont-year 2  0.46 Ghana-year 4 0.52 Georgia-year 2  0.51 

Kansas-year 2  0.47 California-year 2 0.44 

North Dakota-year 3  0.46 New York-year 4  0.52 

Ohio-year 3 0.56 

        Achieve-year 3  0.56 

Average 0.51 Average 0.50 Average 0.48 

Year 3 Average = 0.50 

 

 As shown in Table 31, the majority of Chinese Taipei year 3 alignments were 

with other year 3 data sets. Chinese Taipei year 3 had the strongest alignment with 

Minnesota year 3. Chinese Taipei year 3 aligned strongest with the high-performing data 

sets’ year 2 and year 3 standards. However, it aligned strongest with the low-performing 

data sets’ year 4 standards. Chinese Taipei year 3 had the weakest alignment with Florida 

years 1, 2, and 3 standards.    

Table 32 shows the alignments between Chinese Taipei year 4 and the other 

elementary data sets. The table is organized by high-performing, low-performing, and 

other elementary data sets of interest.   
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Table 32: Chinese Taipei—Year 4 Alignments 
Chinese Taipei Year 4—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Hong Kong-year 3 0.48 Alabama-year 5 0.42 Florida-year 4 0.35 

Singapore-year 3 (min) 0.50 DC-year 5  0.42 NC-year 4 0.37 

Japan-year 4 0.43 LA-years 3 & 4  0.37 Texas-year 3 0.31 

Korea-year 4 0.42 N Mexico-year 3  0.35 Tennessee-year 5 0.26 

Massachusetts-year 5 0.45 Mississippi-year 4 0.41 Arizona-year 4 0.39 

Minnesota-year 4 0.42 Botswana-year 5 0.45 Arkansas-year 5 0.42 

Vermont-year 5 0.37 Ghana-year 5 0.36 Georgia-year 3 0.40 

Kansas-year 3  0.37 California-year 3 0.38 

North Dakota-year 5  0.42 New York-year 5 0.35 

Ohio-year 5 0.44 

Achieve-year 4  0.57 

Average 0.43 Average 0.40 Average 0.39 

Year 4 Average = 0.40 

 
 
 
 Chinese Taipei year 4 had more alignments with year 5 standards than with year 4 

standards.  Chinese Taipei year 4 had the strongest alignment with Achieve year 4 

standards. It had the weakest alignment with Tennessee year 5 standards. Its strongest 

high-performing alignment was with Singapore-Min year 3. Its strongest low-performing 

alignment was with Botswana year 5.      

Table 33 shows the alignments between Chinese Taipei year 5 and the other 

elementary data sets. The table is organized by high-performing, low-performing, and 

other elementary data sets of interest.   
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Table 33: Chinese Taipei—Year 5 Alignments 
Chinese Taipei Year 5—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Hong Kong-year 4 0.41 Alabama-year 5 0.42 Florida-year 4 0.41 

Singapore-year 5 (min) 0.45 DC-year 6 0.48 NC-year 5 0.39 

Japan-year 5 0.45 Louisiana-year 4  0.35 Texas-years 4 & 5 0.35 

Korea-year 5 0.40 NM-year 3  0.43 TN-years 3 & 6 0.34 

Massachusetts-year 5 0.50 MS-years 4 & 6 0.44 Arizona-year 4 0.40 

Minnesota-year 6 0.48 Botswana-year 5 0.45 Arkansas-year 5 0.47 

Vermont-year 4 0.42 Ghana-year 5 0.41 Georgia-year 5 0.48 

Kansas-years 4 & 6  0.40 California-year 4 0.38 

ND-year 6  0.51 NY-year 5 0.43 

Ohio-year 5 0.42 

Achieve-year 4  0.50 

Average 0.45 Average 0.43 Average 0.42 

Year 5 Average = 0.43 

 

Chinese Taipei year 5 had the strongest alignment to North Dakota year 6, 

followed by Massachusetts year 5 and Achieve year 4. The majority of its year 5 

alignments were to other year 5 data sets. Chinese Taipei year 5 aligned stronger to the 

high-performing states than to high-performing countries. The strongest alignment of the 

low-performing data sets was with DC year 6, and the weakest alignment was with 

Louisiana year 4. Chinese Taipei had the weakest overall alignment to Tennessee. 

Further analysis of the alignment with Chinese Taipei was conducted. The 

analysis shows where many grade levels were out of alignment when compared to 

Chinese Taipei. Table 34 demonstrates how each data set’s grade levels would be 

sequenced based on its alignment with Chinese Taipei years 1, 2, 3, 4, and 5 school years. 
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Table 34: Chinese Taipei Grade-Level Sequences 
 

Chinese Taipei—Elementary Sequence 

  Year 1 Year 2 Year 3 Year 4 Year 5 

Hong Kong 1 2 2 3 4 

Singapore 1 3 2 3 (min) 5 (min) 

Japan 1 2 3 4 5 

Korea 2 3 3 4 5 

Massachusetts – 3 3 5 5 

Minnesota 2 3 3 4 5 

Vermont 1 1 2 5 5 

Kansas 2 1 2 3 4, 6 

North Dakota 2 3 3 5 6 

Alabama 1 1 4,5 5 5 

DC 2 2 4 5 6 

Louisiana K 4 3 3,4 4 

New Mexico 1 2 1,3 3 3 

Mississippi 1,2 3 3 4 4,6 

Florida 1 2 1,2,3 4 4 

North Carolina 2 3 2 4 5 

Texas 1 2 2,4 3 4,5 

Tennessee 1 3 3 5 3,6 

Arizona 1 3 3 4 4 

Arkansas K K K 5 5 

California 1 2 2 3 4 

Georgia 2 2 2 3 5 

New York 2 2 4 5 5 

Ohio 1 2 3 5 5 

Achieve K 3 3 4 4 

mode 1 2 3 5 5 

 

Overall, Chinese Taipei year 4 was the only year that had a significant number of 

data sets that aligned at different grade levels. Chinese Taipei year 4 was most aligned to 

year 5 in this analysis. Japan is the only data set whose grade-level sequence matched 

Chinese Taipei. In many states, two or more grade levels aligned with one grade level in 
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Chinese Taipei. The last row of the table indicates the mode, or the grade level that has 

occurred the most in the column. As shown, Chinese Taipei year 4 was the grade level 

that aligned with other year 5 standards more than with year 4 standards.  

In the high-performing states, Chinese Taipei year 2 aligned strongest to Vermont 

year 1 and Kansas year 1. Chinese Taipei year 3 aligned strongest to Vermont year 2 and 

Kansas year 2. Chinese Taipei year 4 aligned strongest to Kansas year 3. Except for third 

grade, each grade level in North Dakota was exactly one level different from Chinese 

Taipei. Kansas did not share any grade-level sequences with Chinese Taipei. 

In the analysis of Chinese Taipei’s standards against low-performing states, many 

states were not well aligned. Louisiana and DC were states with the most differences in 

grade-level sequence when compared with Chinese Taipei. DC only shared the same 

sequences as Chinese Taipei in year 2. Louisiana only shared the same sequences in years 

3 and 4.   

 Examining the sequence of grade levels for data sets in the other category 

revealed that all data sets had differences from Chinese Taipei’s sequence, as shown in 

Table 34. Arkansas was the state with the least shared grade-level sequences with 

Chinese Taipei.  

 

Hong Kong Analysis 

Hong Kong is another high-performing country used as a benchmark for 

alignments. The alignment analysis of Hong Kong revealed that its strongest levels of 

alignment were in years 1, 2, and 3, as shown in Tables 35–39. Its strongest alignments 

were with high-performing countries and states. The high-performing data sets had 
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stronger alignment to Hong Kong than the other data sets of interest. Hong Kong 

exhibited stronger alignment with Singapore and Botswana than with any other data set. 

Georgia was the state with the strongest overall alignment to Hong Kong in years 1, 2, 3, 

4, and 5.  

Table 35 shows the alignments between Hong Kong year 1 and the other 

elementary data sets. The table is organized by high-performing, low-performing, and 

other elementary data sets of interest.   

 

Table 35: Hong Kong—Year 1 Alignments 
Hong Kong Year 1—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 1 0.70 Alabama-year K 0.50 Florida-year K 0.47 

Singapore-year 1  0.51 DC-year 2  0.54 North Carolina-year 1  0.42 

Japan-year 1  0.53 Louisiana-year K  0.49 Texas-year 1 0.36 

Korea-years 1 & 2  0.49 New Mexico-years K & 2  0.47 Tennessee-year 1  0.43 

Minnesota-year 1 0.54 Mississippi-year 1  0.53 Arizona-year 1  0.46 

Vermont-years 1 & 2 0.45 Botswana-year 1  0.59 Arkansas-year K  0.55 

Kansas-year 1  0.52 Ghana-year 2  0.52 California-year 1 0.43 

North Dakota-year 1  0.60 Georgia-year 2  0.47 

New York-year 2  0.57 

Ohio-year 1 0.49 

Achieve-year K  0.54 

Average 0.54 Average 0.52 Average 0.47 

Year 1 Average = 0.51 

 

Hong Kong year 1 had the strongest alignment to Chinese Taipei year 1. The 

majority of the data sets aligned to Hong Kong year 1 with their year 1 standards. All of 

the high-performing countries had their strongest alignment with year 1, except for Korea 

that aligned at year 1 and year 2. The strongest alignment to Hong Kong year 1 with the 
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high-performing states was North Dakota. DC was the low-performing state with the 

strongest alignment to Hong Kong. In the other data sets category, New York year 2 had 

the strongest alignment to Hong Kong year 1. The overall weakest alignment to Hong 

Kong year 1 was Texas year 1.  

 Table 36 shows the alignments between Hong Kong year 2 and the other 

elementary data sets. The table is organized by high-performing, low-performing, and 

other elementary data sets of interest.   

 

Table 36: Hong Kong—Year 2 Alignments 
Hong Kong Year 2—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 2 0.55 Alabama-year 2 0.48 Florida-year 2 0.41 

Singapore-year 2 0.60 DC-year 2  0.47 North Carolina-year 2  0.36 

Japan-year 2 0.53 Louisiana-year 3 0.42 Texas-year 2 0.40 

Korea-year 3 0.53 New Mexico-year 2  0.44 Tennessee-year 1  0.34 

Massachusetts-years 2 & 3 0.43 Mississippi-year 1 0.46 Arizona-year 2 0.42 

Minnesota-year 3 0.57 Botswana-year 2  0.61 Arkansas-year K  0.47 

Vermont-year 1  0.37 Ghana-year 3  0.53 California-year 2 0.42 

Kansas-year s 2 & 3  0.43 Georgia-year 2  0.56 

North Dakota-years 1 & 2  0.50 New York-year 2  0.50 

Ohio-year 1 0.50 

Achieve-year 2 0.51 

Average 0.50 Average 0.49 Average 0.44 

Year 2 Average = 0.48 

 

Hong Kong year 2 had the strongest alignment with Botswana year 2, a low-

performing country, and Singapore year 2, a high-performing country. It had the weakest 

overall alignment to Tennessee year 1. The majority of its alignments were with other 

year 2 standards. Its strongest alignment with high-performing states was with Minnesota 
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year 3. Hong Kong year 2 alignment to Minnesota year 3 was stronger than its alignments 

with Chinese Taipei, Japan, or Korea. Massachusetts, Kansas, and North Dakota all had 

multiple grade levels align to Hong Kong year 2 standards. Alabama year 2 was the low-

performing state with the strongest alignment to Hong Kong year 2. In the other data sets 

category, Georgia year 2 had the strongest alignment to Hong Kong year 2.  

    Table 37 shows the alignments between Hong Kong year 3 and the other 

elementary data sets. The table is organized by high-performing, low-performing, and 

other elementary data sets of interest.   

 

Table 37: Hong Kong—Year 3 Alignments 
Hong Kong Year 3—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 2 0.51 Alabama-year 4 0.42 Florida-year 3 0.41 

Singapore-year 3  0.60 DC-year 3  0.44 North Carolina-year 4  0.37 

Japan-year 3 0.52 Louisiana-year 3  0.45 Texas-year 4 0.42 

Korea-year 3 0.58 New Mexico-year 3  0.33 Tennessee-year 3  0.30 

Massachusetts-year 3 0.48 Mississippi-year 3 0.37 Arizona-year 4 0.30 

Minnesota-year 3 0.56 Botswana-year 4 0.58 Arkansas-year 4  0.44 

Vermont-year 2  0.31 Ghana-year 4 0.55 Georgia-year 2  0.47 

Kansas-year 3  0.30 California-year 2 0.37 

North Dakota-year 3  0.47 New York-year 3  0.44 

Ohio-year 3 0.39 

Achieve-year 2 0.43 

Average 0.48 Average 0.45 Average 0.39 

Year 3 Average = 0.44 

 

Hong Kong year 3 had the strongest alignment to Singapore year 3. It had the 

weakest overall alignment to Kansas year 3 (a high-performing state), Tennessee year 3, 

and Arizona year 4. The majority of its year 3 alignments were with other year 3 
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standards. Its strongest alignments were with other high-performing countries. Its 

strongest alignment with high-performing states was with Minnesota year 3. It had 

relatively strong alignment with low-performing countries, and its strongest alignment 

with low-performing states was with Louisiana year 3. Of the data sets in the other 

category, Hong Kong year 3 had the strongest alignment with Georgia year 2. 

Table 37 shows the alignments between Hong Kong year 4 and the other 

elementary data sets. The table is organized by high-performing, low-performing, and 

other elementary data sets of interest.   

 

Table 38: Hong Kong—Year 4 Alignments 
Hong Kong Year 4—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 4 0.45 Alabama-year 5 0.39 Florida-year 4 0.40 

Singapore-year 5 (min) 0.48 DC-year 4 0.34 North Carolina-year 4 0.33 

Japan-year 5 0.34 Louisiana-year 3 0.34 Texas-year 4 0.33 

Korea-year 3 0.38 New Mexico-year 3  0.30 Tennessee-year 3 0.34 

Massachusetts-years 3 & 4 0.36 MS-years 4 & 5 0.37 Arizona-year 3 0.31 

Minnesota-year 4 0.37 Botswana-year 5 0.40 Arkansas-year 5 0.31 

Vermont-year s 4 & 5 0.26 Ghana-year 4 & 5 0.38 Georgia-year 3 0.39 

Kansas-year 3  0.36 California-years 3 & 4 0.33 

North Dakota-year 3  0.36 New York-year 3 0.35 

Ohio-year 3 0.30 

Achieve-year 4  0.42 

Average 0.37 Average 0.36 Average 0.35 

Year 4 Average = 0.36 

  

 Overall, the year 4 alignments were weaker than years 1, 2, and 3 alignments. 

Hong Kong year 4 had the strongest alignment with Singapore year 5 (min). Minimum is 

the least rigorous of the three paths through Singapore’s education system. Hong Kong 
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year 4 had the weakest overall alignment to Vermont year 4 and 5, a high-performing 

state. Hong Kong year 4 had the strongest alignment of low-performing states with 

Alabama year 5. Of the low-performing countries, its strongest alignment was with 

Botswana year 5. In the other data sets category, Hong Kong year 4 had the strongest 

alignment to Achieve year 4. More data sets aligned to Hong Kong year 4 with year 3 

standards than with year 4 standards.      

Table 39 shows the alignments between Hong Kong year 5 and the other 

elementary data sets. The table is organized by high-performing, low-performing, and 

other elementary data sets of interest.   

 
Table 39: Hong Kong—Year 5 Alignments 

 Hong Kong Year 5—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 5 0.32 Alabama-years 2 & 4 0.27 Florida-year 4 0.38 

Singapore-year 5 (min) 0.36 DC-year 5 0.27 North Carolina-year 4 0.28 

Japan-year 5 0.34 Louisiana-year 4  0.24 Texas-year 4 0.26 

Korea-year 5 0.34 New Mexico-year 5  0.25 Tennessee-year 4 0.23 

Massachusetts-year 5 0.25 Mississippi-year 3 0.24 Arizona-year 3 0.20 

Minnesota-year 5 0.35 Botswana-year 3 0.31 Arkansas-years 3 & 4 0.24 

Vermont-year 2 0.21 Ghana-year 6 0.32 Georgia-year 5 0.44 

Kansas-year 5 0.23 California-year 5 0.27 

North Dakota-year 7 0.27 New York-years 3 & 5 0.29 

Ohio-year 3 0.22 

Achieve-year 5 0.29 

Average 0.30 Average 0.27 Average 0.28 

Year 5 Average = 0.28 

 

Hong Kong year 5 had the weakest alignments of all elementary years with an 

average alignment of 0.28. Even the other high-performing countries did not show strong 
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alignment at this level. However, Georgia had a relatively strong alignment at year 5 with 

an alignment index of 0.44. Hong Kong year 5 had the weakest alignment to Arizona 

year 3. Of the high-performing states, Hong Kong year 5 had the strongest alignment 

with Minnesota year 5. Of the low-performing states, Hong Kong year 5 had the strongest 

alignment with Alabama years 2 and 4 and DC year 5.  

Further analysis of the alignment with Hong Kong was conducted. This analysis 

reveals where many grade levels were out of alignment when compared to Hong Kong’s 

grade-level sequence. Table 40 demonstrates how each data set’s grade levels would be 

sequenced based on its alignment with Hong Kong years 1, 2, 3, 4, and 5. 

 

Table 40: Hong Kong Grade-Level Sequences 
Hong Kong—Elementary Sequence 

  Year 1 Year 2 Year 3 Year 4 Year 5 

Chinese Taipei 1 2 2 4 5 

Singapore 1 2 3 5 (min) 5 (min) 

Japan 1 2 3 5 5 

Korea 1,2 3 3 3 5 

Massachusetts – 2,3 3 3,4 5 

Minnesota 1 3 3 4 5 

Vermont 1,2 1 2 4,5 2 

Kansas 1 2,3 3 3 5 

North Dakota 1 1,2 3 3 7 

Alabama K 2 4 5 2, 4 

DC 2 2 3 4 5 

Louisiana K 3 3 3 4 

New Mexico K, 2 2 3 3 5 

Mississippi 1 1 3 4, 5 3 

Florida K 2 3 4 4 

North Carolina 1 2 4 4 4 

Texas 1 2 4 4 4 

Tennessee 1 1 3 3 4 
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Hong Kong—Elementary Sequence 

  Year 1 Year 2 Year 3 Year 4 Year 5 

Arizona 1 2 4 3 3 

Arkansas K K 4 5 3, 4 

California 1 2 2 3, 4 5 

Georgia 2 2 2 3 4 

New York 2 2 3 3 3, 5 

Ohio 1 1 3 3 3 

Achieve K 2 2 4 5 

mode 1 2 3 3 5 

 

Overall, Hong Kong year 4 was the only year that had a significant number of 

data sets that aligned at different grade levels. Hong Kong year 4 was most aligned to 

year 3 in this analysis. As a group, the high-performing countries were the only ones that 

aligned in sequence with Hong Kong year 5, as shown in Table 40. There were no data 

sets whose grade-level sequence matched Hong Kong’s perfectly.  

Korea was the high-performing country whose grade levels were the most out of 

sequence with Hong Kong’s. Following Hong Kong’s sequence, Korea’s sequence would 

be years 1 and 2, year 3, year 3, year 3, and year 5.  

 Vermont was the high-performing state most out of sequence with Hong Kong. Its 

sequence when compared to Hong Kong was years 1 and 2, year 1, year 2, years 4 and 5, 

and year 2. In contrast, only Minnesota year 2 was different from Hong Kong’s sequence.    

 Alabama and Louisiana were the low-performing states that were the most out of 

sequence with Hong Kong. In each of these states, four of the five grade levels followed a 

different sequence than Hong Kong. In the other data sets category, Arkansas was the 

state that differed the most from Hong Kong, as shown in Table 40. It did not share any 

grade-level sequences with Hong Kong.  
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Singapore Analysis 

Singapore is another high-performing country used as a benchmark for 

alignments. In grade 5, Singapore splits into three paths of instruction. It has a minimum 

(min), mid-level (mid), and maximum (max) path. The minimum path represents its least 

rigorous path through its education system. It is the foundational path. In this path, many 

of the topics covered in years 1-4 are repeated. In addition, the pace in the minimum path 

is “slower, giving more time and emphasis on hands-on activities to provide the concrete 

experience in the concrete-pictorial-abstract learning sequence” (Curriculum 

Development and Planning Division, 2007). The mid and max paths are both normal 

paths taken by most students. These two paths diverge significantly as the years through 

the education system progress. 

The alignment analysis of Singapore revealed that its strongest levels of 

alignment were in years 1, 2, and 5, as shown in Tables 41–45. Years 1, 2, and 5 all 

demonstrated stronger alignment with low-performing data sets than high-performing 

data sets. However, when the low-performing data sets were divided into low-performing 

countries and low-performing states, the results changed. Botswana and Ghana showed 

strong alignment with Singapore. With the low-performing states alone, the average 

alignment for year 1 decreased from 0.55 to 0.53. Year 2 decreased from 0.53 to 0.48. 

Year 3 decreased from 0.44 to 0.41. Year 4 decreased from 0.42 to 0.41. Year 5 (min) 

decreased from 0.46 to 0.43.  Year 5 (mid) decreased from 0.37 to 0.34. Year 5 (max) 

decreased from 0.37 to 0.34. With Botswana and Ghana removed from the average, 

Singapore followed Hong Kong and Chinese Taipei’s pattern and aligned strongest with 

the high-performing data sets. 
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 Botswana and Ghana showed strong alignment to Singapore, along with DC in 

year 1 and 2, and Mississippi in year 1. In every grade level, Achieve had one of the 

strongest alignments of the other data sets. Minnesota had the strongest alignment to 

Singapore of the high-performing data sets in year 1 and 2. Of Singapore’s three paths 

(minimum, mid-level, and maximum), the states and Achieve aligned the strongest to its 

minimum path (0.42). The average alignment for both the mid-level and maximum path 

was 0.33.  

Table 41 shows the alignments between Singapore year 1 and the other 

elementary data sets. The table is organized by high-performing, low-performing, and 

other elementary data sets of interest.   

 
Table 41: Singapore—Year 1 Alignments 

Singapore Year 1—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Hong Kong-year 1 0.51 Alabama-year K 0.47 Florida-year 1 0.50 

Chinese Taipei-year 1 0.57 DC-year 1  0.63 NC-years 1 & 2 0.39 

Japan-year 1  0.56 Louisiana-year K  0.45 Texas-year 1 0.44 

Korea-year 1 0.55 NM-year 1 0.45 Tennessee-year 1  0.45 

Minnesota-year 1 0.62 Mississippi-year 1 0.65 Arizona-year 1  0.49 

Vermont-years K & 1 0.47 Botswana-year 1  0.52 AR-years K & 1 0.54 

Kansas-year 2  0.49 Ghana-year 1  0.65 California-year 1 0.51 

North Dakota-year 2  0.54 Georgia-year 2  0.47 

New York-year 2  0.52 

Ohio-year 1 0.58 

Achieve-year 1  0.56 

Average 0.54 Average 0.55 Average 0.50 

Year 1 Average = 0.53 

 
 Singapore year 1 had the strongest alignment with year 1 grade levels. Singapore 

year 1 had the strongest overall alignments with the low-performing data sets of Ghana 
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year 1, Mississippi year 1, and DC year 1. Of the high-performing data sets, Singapore 

year 1 had the strongest alignment to Minnesota year 1. In the other data set category, 

Singapore year 1 had the strongest alignment to Ohio year 1. Singapore year 1 had the 

weakest overall alignment to North Carolina years 1 and 2.  

Table 42 shows the alignments between Singapore year 2 and the other 

elementary data sets. The table is organized by high-performing, low-performing, and 

other elementary data sets of interest.   

 
Table 42: Singapore—Year 2 Alignments 

Singapore Year 2—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Hong Kong-year 2 0.60 Alabama-year 2 0.49 Florida-year 3 0.42 

Chinese Taipei-year 3 0.53 DC-year s 1, 2, & 3 0.51 NC-year 2  0.35 

Japan-year 2 0.51 Louisiana-year 1 0.43 Texas-year 2 0.47 

Korea-year 3 0.59 New Mexico-year 2 0.46 Tennessee-year 3  0.38 

Massachusetts-year 3 0.50 Mississippi-year 2 0.49 Arizona-year 3 0.44 

Minnesota-year 3 0.62 Botswana-year 2  0.74 Arkansas-year 2  0.52 

Vermont-year 2 0.39 Ghana-year 2  0.59 California-year 2 0.45 

Kansas-years 2 & 3  0.44 Georgia-year 2  0.52 

North Dakota-year 3 0.52 New York-year 2  0.43 

Ohio-year 1 0.54 

Achieve-year 3 0.55 

Average 0.52 Average 0.53 Average 0.46 

Year 2 Average = 0.50 

 

 Most of Singapore year 2 alignments were to year 2 grade levels. Singapore’s 

strongest overall alignment in year 2 was to Botswana year 2, a low-performing country. 

Singapore’s weakest overall year 2 alignments were to North Carolina, Tennessee, and 

Vermont year 2. Hong Kong year 2 was the high-performing country with the strongest 
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alignment to Singapore year 2. Singapore year 2 had the strongest alignment in the high-

performing data sets to Minnesota year 3. DC was the low-performing state with the 

strongest alignment to Singapore year 2; however, it aligned to Singapore year 2 in years 

1, 2, and 3. In the other category, Achieve year 3 had the strongest alignment to 

Singapore year 2.   

Table 43 shows the alignments between Singapore year 3 and the other 

elementary data sets. The table is organized by high-performing, low-performing, and 

other elementary data sets of interest.   

 
Table 43: Singapore—Year 3 Alignments 

Singapore Year 3—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Hong Kong-year 3 0.60 Alabama-year 4 0.45 Florida-year 2 0.37 

Chinese Taipei-year 2 0.54 DC-year 3  0.43 NC-year 2  0.29 

Japan-year 3 0.46 LA-years 3 &4  0.42 Texas-year 4 0.39 

Korea-year 3 0.54 NM-year 2 & 3  0.32 Tennessee-year 3  0.29 

Massachusetts-year 3 0.46 Mississippi-year 4 0.42 Arizona-year 3 0.37 

Minnesota-year 3 0.51 Botswana-year 4 0.55 Arkansas-year 3  0.37 

Vermont-year 3  0.33 Ghana-year 4 0.50 Georgia-years 2 & 3  0.38 

Kansas-year 3  0.34 California-year 3 0.33 

North Dakota-year 3  0.44 New York-year 4  0.43 

Ohio-year 3 0.40 

Achieve-year 2 0.47 

Average 0.47 Average 0.44 Average 0.37 

Year 3 Average = 0.43 

 

 Singapore year 3 had the strongest overall alignment to Hong Kong year 3. It had 

the weakest overall alignment to Tennessee year 3 and North Carolina year 2. Singapore 

year 3 had the strongest alignment with Minnesota year 3 of the high-performing states. 
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Of the low-performing states, Singapore year 3 had the strongest alignment to Alabama 

year 4. In the other category, Singapore year 3 had the strongest alignment to Achieve 

year 2.  

Table 44 shows the alignments between Singapore year 4 and the other 

elementary data sets. The table is organized by high-performing, low-performing, and 

other elementary data sets of interest.   

 
Table 44: Singapore—Year 4 Alignments 

Singapore Year 4—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Hong Kong-year 4 0.42 Alabama-year 4 0.44 Florida-year 4 0.44 

C Taipei-years 4 & 5 0.41 DC-year 4 0.47 NC-year 4 0.35 

Japan-year 4 0.40 Louisiana-year 1 0.36 Texas-year 4 0.46 

Korea-year 4 0.57 NM-year 3  0.38 Tennessee-year 4 0.35 

Massachusetts-year 5 0.48 Miss-year 4 0.38 AZ-years 3 & 4 0.36 

Minnesota-year 4 0.47 Botswana-year 5 0.51 Arkansas-year 4 0.43 

Vermont-year 4 0.36 Ghana-years 4 & 6 0.42 GA-years 4 & 5 0.39 

Kansas-year 5  0.43 California-year 4 0.39 

ND-year 4 0.46 New York-year 4 0.43 

Ohio-year 4 0.39 

Achieve-year 4  0.48 

Average 0.44 Average 0.42 Average 0.41 

Year 4 Average = 0.42 

 

 Singapore year 4 had the strongest alignment with Korea year 4. It had several 

weak alignments (less than 0.4) with the states. Its weakest overall alignment was with 

North Carolina year 4 and Tennessee year 4. Massachusetts year 5 was the high-

performing state with the strongest alignment to Singapore year 4. Louisiana year 1 was 

the low-performing state with the strongest alignment to Singapore. Louisiana’s years 1, 
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3, and 4 are all similar to Singapore year 4 in alignment. Singapore year 4 aligned to 

Louisiana grade levels as follows: year 1 (0.36), year 2 (0.26), year 3 (0.35), year 4 

(0.33), and year 5 (0.25). In the other data set category, Achieve year 4 had the strongest 

alignment to Singapore year 4. 

Table 45 shows the alignments between Singapore-Min year 5 and the other 

elementary data sets. The table is organized by high-performing, low-performing, and 

other elementary data sets of interest.   

 
Table 45: Singapore-Min—Year 5 Alignments 

Singapore-Min Year 5—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Hong Kong-year 3 0.50 AL-years 4 & 5 0.44 Florida-year 4 0.46 

Chinese Taipei-year 4 0.50 DC-years 4 & 5 0.45 NC-year 4 0.41 

Japan-year 3 0.42 LA-years 3 & 4  0.37 Texas-year 4 0.44 

Korea-year 4 0.52 NM-year 5  0.39 Tennessee-year 5 0.31 

MA-years 3, 4, & 5 0.45 Mississippi-year 4 0.47 Arizona-year 4 0.38 

Minnesota-year 5 0.41 Botswana-year 5 0.55 Arkansas-year 4 0.45 

Vermont-year 4 0.39 Ghana-year 5 0.55 Georgia-year 5 0.46 

Kansas-year 3 0.39 California-year 4 0.41 

ND-years 4 and 5 0.45 NY-year 4 0.44 

Ohio-year 4 0.41 

Achieve-year 4 0.54 

Average 0.45 Average 0.46 Average 0.43 

Year 5 (min) Average = 0.45 

 

 Singapore-Min year 5 aligned more strongly to the high-performing countries 

than to the high-performing states. Korea year 4 had the strongest alignment to 

Singapore-Min year 5 of the high-performing countries. North Dakota and Massachusetts 

were the high-performing states with the strongest alignment to Singapore-Min year 5. 
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However, Massachusetts had the same degree of alignment in years 3, 4, and 5 to 

Singapore-Min 5. North Dakota had the same degree of alignment in years 4 and 5 to 

Singapore-Min year 5. In the other data sets category, Achieve year 4 had the strongest 

alignment to Singapore-Min year 5. Botswana year 5 and Ghana year 5, two low-

performing countries, had the highest overall alignment to Singapore-Min year 5. 

Tennessee year 5 had the weakest overall alignment to Singapore-Min year 5.          

Table 46 shows the alignments between Singapore-Mid and Max year 5 and the 

other elementary data sets. Singapore-Mid and Singapore-Max are compared in one table 

because the standards for these two paths are the same at year 5. The table is organized 

by high-performing, low-performing, and other elementary data sets of interest.   

 
Table 46: Singapore-Mid and Max—Year 5 Alignments 

Singapore-Mid and Max Year 5—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

H Kong-years 3 & 5 0.34 Alabama-year 6 0.38 Florida-year 6 0.39 

C Taipei-year 5 0.36 DC-year 6 0.35 NC-year 7 0.26 

Japan-year 6 0.41 Louisiana-year 3  0.33 Texas-year 7 0.31 

Korea-year 4 0.37 New Mexico-year 6  0.33 Tennessee-year 5 0.28 

MA-year 5 0.36 MS-year 6 0.31 Arizona-year 6 0.27 

Minnesota-year 6 0.39 Botswana-year s 6 & 7 0.45 Arkansas-year 6 0.30 

Vermont-year 6 0.27 Ghana-year 5 0.46 Georgia-year 5 0.37 

Kansas-year 6 0.32 California-year 5 0.34 

North Dakota-year 6 0.35 New York-year 5 0.35 

Ohio-year 6 0.36 

Achieve-year 5 0.39 

Average 0.35 Average 0.37 Average 0.33 

Year 5 (mid & max) Average = 0.35 
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 In the majority of the alignments, Singapore-Mid and Max had the strongest 

alignments to year 6 or year 7 standards rather than year 5 standards. Its strongest overall 

alignment was with Ghana year 6, a low-performing country. Its overall weakest 

alignment was with North Carolina year 7. Its strongest alignment of the high-performing 

data sets was with Japan year 6. In the other data set category, its strongest alignment was 

with Achieve year 5 and Florida year 6. Of all the Texas grade levels, year 7 actually had 

the strongest alignment to Singapore-Mid and Max year 5. Singapore-Mid and Max year 

5 aligned to Texas grade levels as follows: year 3 (0.17), year 4 (0.22), year 5 (0.20), year 

6 (0.26), year 7 (0.31), and year 8 (0.20).   

Further analysis was conducted to determine how each data set’s grade levels 

would be sequenced based on its alignment with Singapore year 1, year 2, year 3, year 4, 

and year 5 (min, mid and max) school years, as shown in Table 47. 

 

Table 47: Singapore Grade-Level Sequences 
Singapore—Elementary Sequence 

  Year 1 Year 2 Year 3 Year 4 
Year 5 

Min 

Year 5 

Mid and 

Max 

Chinese Taipei 1 3 2 4, 5 4 5 

Hong Kong 1 2 3 4 3 3, 5 

Japan 1 2 3 4 3 6 

Korea 1 3 3 4 4 4 

Massachusetts – 3 3 5 3, 4, 5 5 

Minnesota 1 3 3 4 5 6 

Vermont K, 1 2 3 4 4 6 

Kansas 2 2, 3 3 5 3 6 

North Dakota 2 3 3 4 4, 5 6 

Alabama K 2 4 4 4, 5 6 

DC 1 1, 2, 3 3 4 3, 4 6 
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Singapore—Elementary Sequence 

  Year 1 Year 2 Year 3 Year 4 
Year 5 

Min 

Year 5 

Mid and 

Max 

Louisiana K 1 3, 4 1 3, 4 3 

New Mexico 1 2 2, 3 3 5 6 

Mississippi 1 2 4 4 5 6 

Florida 1 3 2 4 4 6 

North Carolina 1, 2 2 2 4 4 7 

Texas 1 2 4 4 4 7 

Tennessee 1 3 3 4 5 5 

Arizona 1 3 3 3, 4 4 6 

Arkansas K, 1 2 3 4 4 6 

California 1 2 3 4 4 5 

Georgia 2 2 2, 3 4, 5 5 5 

New York 2 2 4 4 4 5 

Ohio 1 1 3 4 4 6 

Achieve 1 3 2 4 4 5 

mode 1 2 3 4 4 6 

 

Overall, Singapore-Min year 5 and Singapore-Mid and Max year 5 were the two 

years that had a significant number of data sets that aligned at different grade levels. 

Singapore-Min year 5 was most aligned to year 4 in this analysis. Singapore-Mid and 

Max year 5 was most aligned to year 6 in this analysis. The early years in the curriculum 

matched Singapore across most of the countries, but there were no data sets whose 

sequence exactly matched Singapore’s sequence, as shown in Table 47.  

In the high-performing countries, Singapore-Min year 5 had the strongest 

alignment to year 3 for Hong Kong and Japan, and year 4 for Korea and Chinese Taipei. 

Singapore-Mid and Max year 5 aligned the strongest with Japan year 6.   

As a group, the high-performing states were the only ones that aligned in 

sequence with Singapore year 3. Massachusetts was the only high-performing state that 
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aligned in sequence to Singapore in the year 5 mid and max paths. The other states of 

Minnesota, Vermont, Kansas, and North Dakota all aligned their year 6 with Singapore 

year 5 mid and max paths. Kansas and North Dakota were the high-performing states the 

most out of sequence with Singapore, as shown in Table 47.    

 Of the low-performing states, Louisiana was the state that differed the most from 

Singapore’s sequence. Following Singapore’s sequence, Louisiana year 1 would be K 

standards, year 2 would be grade 1 standards, year 3 would be grades 3 and 4 standards, 

year 4 would be grade 1 standards, and year 5 (min) would be grades 3 and 4 standards. 

Singapore year 5 mid and max paths aligned the strongest with Louisiana year 3. 

Singapore year 5 mid and max paths aligned to year 6 for the other low-performing 

states. 

      In the majority of the other data sets of interest, Singapore year 5 min path aligned 

to year 4 standards. However, Singapore year 5 mid and max paths aligned to year 5 for 

Tennessee, California, Georgia, Achieve, and New York. Singapore year 5 mid and max 

paths aligned to year 6 for Florida, Arizona, Arkansas, and Ohio. Singapore year 5 mid 

and max paths for Texas and North Carolina aligned the strongest to their grade 7 

standards, as shown in Table 47.  

 

Japan Analysis 

The Japan alignment examination against the high-performing, low-performing, 

and other data sets revealed that its strongest levels of alignment were in years 1 and 2, as 

shown in Tables 48–52. All years demonstrated stronger alignment with high-performing 

data sets rather than low-performing, except for year 1. However, when the low-
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performing data set was divided into low-performing countries and low-performing 

states, the results changed. Ghana had very strong alignment with Japan in year 1 (0.70), 

which skewed the average. With the low-performing countries removed, the average 

alignment for the low-performing states was 0.51, a decrease from the average of 0.54.  

Of the high-performing data sets, Minnesota and Korea showed the strongest 

alignment to Japan, as shown in Tables 48–52. Ghana had the strongest alignment to 

Japan in the low-performing data sets. Of the low-performing states, DC had the 

strongest alignments to Japan at years 3, 4, and 5. In every grade level, Achieve had one 

of the strongest alignments to Japan of the other data sets of interest.  

Table 48 shows the alignments between Japan year 1 and the other elementary 

data sets. The table is organized by high-performing, low-performing, and other 

elementary data sets of interest.   
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Table 48: Japan—Year 1 Alignments 
Japan Year 1—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 1 0.51 Alabama-year 1 0.40 Florida-year 1 0.57 

Singapore-year 1  0.56 DC-year 1  0.55 North Carolina-year K  0.43 

Hong Kong-year 1 0.53 Louisiana-year K  0.54 Texas-years K & 1 0.41 

Korea-year 1 0.48 New Mexico-year K 0.51 Tennessee-year 1  0.40 

Minnesota-year 1 0.63 Mississippi-year K  0.57 Arizona-year K  0.48 

Vermont-year K 0.43 Botswana-year 1  0.49 Arkansas-year K  0.52 

Kansas-year 1  0.51 Ghana-year 1 0.70 California-year 1 0.51 

N Dakota-year 1 0.52 Georgia-year 1  0.43 

New York-year 1  0.50 

Ohio-year K 0.45 

Achieve-year K  0.67 

Average 0.52 Average 0.54 Average 0.49 

Year 1 Average = 0.52 

 

Japan year 1 had the strongest alignment with other year 1 standards in the 

elementary analysis. Japan year 1, a high-performing country, has the strongest overall 

alignment to Ghana year 1, a low-performing country. Japan year 1 has the weakest 

overall alignment with Tennessee year 1 and Alabama year 1.  Singapore year 1 is the 

high-performing country with the strongest alignment to Japan year 1. Minnesota year 1 

is the high-performing state with the strongest alignment to Japan year 1. Of the low-

performing states, Mississippi year K had the strongest alignment to Japan year 1. In the 

other data set category, Achieve year K had the highest alignment to Japan year 1. 

Table 49 shows the alignments between Japan year 2 and the other elementary 

data sets. The table is organized by high-performing, low-performing, and other 

elementary data sets of interest.   
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Table 49: Japan—Year 2 Alignments 
Japan Year 2—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 2 0.50 Alabama-year 1 0.47 Florida-year 1 0.43 

Singapore-year 2 0.51 DC-year 2  0.46 NC-year 2  0.38 

Hong Kong-year 2 0.53 Louisiana-year K 0.38 Texas-year 1 0.42 

Korea-year 3 0.48 NM-years 1 & 2  0.42 Tennessee-year 1  0.34 

Massachusetts-year 2 0.45 Mississippi-year 1 0.38 Arizona-year 2 0.41 

Minnesota-year 3 0.51 Botswana-year 2  0.52 Arkansas-year K  0.47 

Vermont-year K  0.32 Ghana-year 2  0.55 California-year 2 0.40 

Kansas-year 1 0.45 Georgia-year 2  0.52 

N Dakota-year 3 0.45 NY-year 2  0.42 

Ohio-year 1 0.40 

Achieve-year 2 0.53 

Average 0.47 Average 0.45 Average 0.43 

Year 2 Average = 0.45 

 

 Japan year 2 had the overall strongest alignment with Ghana year 2, a low-

performing country. It had the overall weakest alignment with Vermont year K. Of the 

high-performing countries, Japan year 2 had the strongest alignment with Hong Kong 

year 2. Minnesota year 3 had the strongest alignment to Japan year 2 of the high-

performing states. Alabama year 1 was the low-performing state with the strongest 

alignment to Japan year 2. In the other data set category, Achieve year 2 had the strongest 

alignment to Japan year 2.      

Table 50 shows the alignments between Japan year 3 and the other elementary 

data sets. The table is organized by high-performing, low-performing, and other 

elementary data sets of interest.   
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Table 50: Japan—Year 3 Alignments 
Japan Year 3—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 3 0.53 Alabama-year 1 0.47 Florida-year 3 0.40 

Singapore-year 2 0.52 DC-year 3  0.51 NC-year 4  0.34 

Hong Kong-year 3 0.53 Louisiana-year 3  0.39 Texas-year 4 0.46 

Korea-year 3 0.62 New Mexico-year 2 0.38 Tennessee-year 3  0.40 

Massachusetts-year 3 0.47 Mississippi-year 4 0.44 Arizona-year 2 0.39 

Minnesota-year 3 0.53 Botswana-year 2 0.51 Arkansas-year 4  0.40 

Vermont-year 3  0.34 Ghana-year 4 0.56 Georgia-year 3 0.53 

Kansas-year 3  0.40 California-year 2 0.44 

N Dakota-year 3  0.49 New York-year 4  0.45 

Ohio-year 3 0.41 

Achieve-year 2 0.52 

Average 0.49 Average 0.47 Average 0.43 

Year 3 Average = 0.46 

 

 Japan year 3 aligns mostly to year 3 for other data sets as well. Japan year 3 had 

the strongest overall alignment with Korea year 3. It had the weakest overall alignment 

with Vermont year 3, a high-performing state, and North Carolina year 4. Minnesota year 

3 was the high-performing state with the strongest alignment to Japan year 3. Of the low-

performing data sets, DC year 3 was the state with the strongest alignment, and Ghana 

year 4 was the country with the strongest alignment. In the other data sets category, 

Georgia year 3 had the strongest alignment to Japan year 3.  

Table 51 shows the alignments between Japan year 4 and the other elementary 

data sets. The table is organized by high-performing, low-performing, and other 

elementary data sets of interest.   
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Table 51: Japan—Year 4 Alignments 
Japan Year 4—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 5 0.44 Alabama-year 4 0.36 Florida-year 5 0.45 

Singapore-year 4 0.40 DC-year 5 0.40 NC-year 5 0.34 

Hong Kong-year 3 0.33 Louisiana-year 3 0.36 Texas-year 7 0.32 

Korea-year 4 0.39 New Mexico-year 3 0.33 Tennessee-year 5 0.33 

Massachusetts-year 4 0.35 Mississippi-year 4 0.37 Arizona-year 5 0.30 

Minnesota-year 5 0.47 Botswana-year 5 0.36 Arkansas-year 5 0.30 

Vermont-years 4 & 5 0.28 Ghana-year 6 0.31 Georgia-year 4 0.42 

Kansas-year 7  0.29 California-year 4 0.33 

N Dakota-year 4  0.39 NY-years 4 & 5 0.37 

Ohio-years 4 & 5 0.33 

Achieve-year 4  0.45 

Average 0.37 Average 0.36 Average 0.36 

Year 4 Average = 0.36 

 

 Japan year 4 aligned to years 4 and year 5 in the elementary data sets. This was 

the year that had the most grade-level differences for Japan. Japan year 4 had the 

strongest overall alignment with Minnesota year 5. It had the weakest overall alignment 

with Vermont year 4 and 5 and Kansas year 7, both high-performing countries. Chinese 

Taipei year 5 had the strongest alignment to Japan year 4 of the high-performing 

countries. Of the low-performing data sets, DC year 5 had the strongest alignment to 

Japan year 4. In the other data set category, Achieve year 4 and Florida year 5 had the 

strongest alignment to Japan year 4. Kansas, a high-performing data set, and Texas 

aligned to Japan year 4 with their year 7 standards.   

Table 52 shows the alignments between Japan year 5 and the other elementary 

data sets. The table is organized by high-performing, low-performing, and other 

elementary data sets of interest.   

136 
 



Table 52: Japan—Year 5 Alignments 
Japan Year 5—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 5 0.45 Alabama-year 5 0.31 Florida-year 4 0.35 

Singapore-all year 5 0.40 DC-year 5 0.44 NC-year 4 0.28 

Hong Kong-years 4 & 5 0.34 Louisiana-year 4  0.37 Texas-year 5 0.31 

Korea-year 5 0.53 NM-year 3  0.32 Tennessee-year 3 0.34 

MA-years 4 & 5 0.39 Mississippi-year 6 0.40 AZ-years 4 & 6 0.30 

Minnesota-year 5 0.41 Botswana-year 6 0.45 Arkansas-year 5 0.36 

Vermont-year 6 0.31 Ghana-year 6 0.49 Georgia-year 5 0.52 

Kansas-year 4 0.35 California-year 4 0.33 

ND-year 6 0.42 NY-years 3 & 5 0.37 

Ohio-year 4 0.33 

Achieve-year 4 0.40 

Average 0.40 Average 0.40 Average 0.35 

Year 5 Average = 0.38 

 

Japan year 5 had the strongest overall alignment to Georgia year 5. Japan year 5 

had the weakest overall alignment to North Carolina year 4. Korea year 5 was the high-

performing country with the strongest alignment to Japan year 5. North Dakota year 6 

was the high-performing state with the strongest alignment to Japan year 5. DC year 5 

was the low-performing state with the strongest alignment to Japan year 5, and Ghana 

year 6 was the low-performing country with the strongest alignment to Japan year 5.  

Further analysis was conducted to determine how each data set’s grade levels 

would be sequenced based on its alignment with Japan years 1, 2, 3, 4, and 5 school 

years, as shown in Table 53. 
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Table 53: Japan Grade-Level Sequences 
Japan—Elementary Sequence 

  Year 1 Year 2 Year 3 Year 4 Year 5 

Chinese Taipei 1 2 3 5 5 

Singapore 1 2 2 4 5 (min, mid) 

Hong Kong 1 2 3 3 4, 5 

Korea 1 3 3 4 5 

Massachusetts – 2 3 4 4, 5 

Minnesota 1 3 3 5 5 

Vermont K K 3 4, 5 6 

Kansas 1 1 3 7 4 

North Dakota 1 3 3 4 6 

Alabama 1 1 1 4 5 

DC 1 2 3 5 5 

Louisiana K K 3 3 4 

New Mexico K 1, 2 2 3 3 

Mississippi K 1 4 4 6 

Florida 1 1 3 5 4 

North Carolina K 2 4 5 4 

Texas K, 1 1 4 7 5 

Tennessee 1 1 3 5 3 

Arizona K K 2 5 4, 6 

Arkansas K K 4 5 5 

California 1 2 2 4 4 

Georgia 1 2 3 4 5 

New York 1 2 4 4, 5 3, 5 

Ohio K 1 3 4, 5 4 

Achieve K 2 2 4 4 

mode 1 2 3 4 5 

 

Overall, the Japan years 1, 2, 3, 4, and 5 sequence was matched by the majority of 

the data sets, as shown in Table 53.  High-performing countries shared the same sequence 

with Japan in years 1 and 5. High-performing states shared the same sequence with Japan 

in year 3. Year 4 appears to be quite different for many of the states, with an almost equal 
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number aligning at year 4 or 5 to Japan year 4. Japan shared the most similarity in terms 

of sequence with other high-performing countries.    

Vermont and Kansas were the high-performing states with the least similarity to 

Japan’s sequence of grade levels, as shown in Table 53. Vermont year 1 would be K 

standards, year 2 would be K standards, year 3 would be grade 3 standards, year 4 would 

be grades 4 and 5 standards, and year 5 would be grade 6 standards. Kansas year 1 would 

be grade 1 standards, year 2 would be grade 1 standards, year 3 would be grade 3 

standards, year 4 would be grade 7 standards, and year 5 would be grade 4 standards.  

 New Mexico, Mississippi, and Louisiana were the low-performing states with the 

most out-of-sequence levels when compared to Japan. Louisiana’s sequence only 

matched Japan’s in year 3. New Mexico shared a grade-level sequence with Japan only in 

year 2.   

Year 4 seemed to be an issue for data sets in the other category, especially for 

Florida, North Carolina, Texas, Tennessee Arizona, Arkansas, New York, and Ohio. In 

each of these states, Japan year 4 aligned best to that state’s year 5, except for Texas. 

Japan year 4 aligned the strongest to Texas year 7 standards. Georgia was the only data 

set whose sequence matched Japan’s year by year, as shown in Table 53. Arizona did not 

share any grade-level sequences with Japan. North Carolina and Arkansas only shared 

one sequence.    

 

Korea Analysis 

The alignment analysis of Korea revealed that its strongest levels of alignment 

were in years 1, 2, and 3 as shown in Tables 54–58. All years demonstrated stronger 
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alignment with high-performing data sets rather than low-performing, even though Ghana 

exhibited relatively high levels of alignment with Korea. Of the high-performing data 

sets, Minnesota showed one of the strongest alignments to Korea. Ghana, Botswana, and 

DC had the strongest alignments to Korea in the low-performing data sets. In years 2, 3, 

and 5, Georgia had the strongest alignment to Korea of the other data sets. In year 5, 

Georgia’s alignment was 0.49, above the average alignment of the other data sets of 0.31.   

Table 54 shows the alignments between Korea year 1 and the other elementary 

data sets. The table is organized by high-performing, low-performing, and other 

elementary data sets of interest.   

 

Table 54: Korea—Year 1 Alignments 
Korea Year 1—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 1 0.44 Alabama-year K 0.48 Florida-year 1 0.54 

Singapore-year 1  0.55 DC-year 1  0.57 NC-year 1  0.40 

Hong Kong-year 1 0.49 Louisiana-year K  0.36 Texas-year 1 0.44 

Japan-year 1 0.48 NM-years 1 & 2 0.40 Tennessee-year 1  0.53 

Minnesota-year 1 0.62 Mississippi-year 1 0.56 Arizona-year 1 0.43 

Vermont-year 1 0.40 Botswana-year 1  0.45 Arkansas-year K  0.52 

Kansas-year K  0.47 Ghana-year 2 0.49 California-year 1 0.38 

N Dakota-year 2  0.51 Georgia-year 1  0.46 

NY-year 2  0.44 

Ohio-years 1 & 2 0.40 

Achieve-year 1  0.45 

Average 0.50 Average 0.47 Average 0.45 

Year 1 Average = 0.47 

 
 Korea year 1 had the strongest overall alignment to Minnesota year 1. Korea year 

1 had the weakest overall alignment to Louisiana year K. It had the strongest alignment in 

140 
 



the high-performing data sets to Singapore year 1. DC year 1 was the low-performing 

data set with the strongest alignment. In the other data sets category, Florida year 1 had 

the strongest alignment to Korea year 1.  

Table 55 shows the alignments between Korea year 2 and the other elementary 

data sets. The table is organized by high-performing, low-performing, and other 

elementary data sets of interest.   

 

Table 55: Korea—Year 2 Alignments 
Korea Year 2—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 1 0.54 Alabama-year 1 0.53 Florida-year 2 0.46 

Singapore-year 2 0.46 DC-year 2  0.52 NC-year 2  0.34 

Hong Kong-year 1 0.49 Louisiana-year 4 0.37 Texas-year 1 0.45 

Japan-year 3 0.49 NM-year 2  0.43 Tennessee-year 1  0.46 

Massachusetts-year 2 0.49 Mississippi-year 1 0.50 Arizona-year 2 0.39 

Minnesota-year 3 0.57 Botswana-year 2  0.46 Arkansas-years 3 & 4  0.45 

Vermont-year 1  0.41 Ghana-year 2  0.50 California-year 2 0.41 

Kansas-year K 0.41 Georgia-year 2  0.56 

N Dakota-year 2 0.53 New York-year 2  0.41 

Ohio-years 1 & 2 0.42 

Achieve-year 2 0.44 

Average 0.49 Average 0.47 Average 0.44 

Year 2 Average = 0.47 

 

 Korea year 2 had the strongest alignments with year 2 in the elementary data sets. 

Its strongest overall alignment was with Minnesota year 3. Its weakest overall alignment 

was with North Carolina year 2. Chinese Taipei year 1 had the strongest alignment to 

Korea year 2 of the high-performing countries. Alabama year 1 had the strongest 
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alignment to Korea year 2 of the low-performing data sets. In the other data set category, 

Georgia year 2 had the strongest alignment to Korea year 2.     

Table 56 shows the alignments between Korea year 3 and the other elementary 

data sets. The table is organized by high-performing, low-performing, and other 

elementary data sets of interest.   

 
Table 56: Korea—Year 3 Alignments 

Korea Year 3—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

C Taipei-years 2 & 3 0.52 Alabama-year K 0.50 Florida-year 3 0.48 

Singapore-year 2 0.59 DC-year 3  0.47 NC-year 4  0.37 

Hong Kong-year 3 0.58 Louisiana-year 4  0.50 Texas-year 4 0.51 

Japan-year 3 0.62 N Mexico-year 3  0.38 Tennessee-year 3  0.39 

Massachusetts-year 3 0.48 Mississippi-year 3 0.43 Arizona-year 3 0.41 

Minnesota-year 3 0.61 Botswana-year 4 0.62 Arkansas-year 4  0.50 

Vermont-year 3  0.36 Ghana-year 3 0.55 Georgia-year 3 0.53 

Kansas-year 3  0.44 California-year 2 0.45 

N Dakota-year 3  0.52 NY-year 4  0.47 

Ohio-year 3 0.43 

Achieve-year 2 0.48 

Average 0.52 Average 0.49 Average 0.46 

Year 3 Average = 0.49 

 

 Korea year 3 had the strongest overall alignment with Japan year 3, a high-

performing country, and Botswana year 3, a low-performing country. Its weakest overall 

alignment was with Vermont year 3, a high-performing state. Minnesota year 3 was the 

high-performing state with the strongest alignment to Korea year 3. Alabama year K and 

Louisiana year 4 had the strongest alignment to Korea year 3. Alabama years K, 1, 2, 3, 

4, and 5 all had relatively similar degrees of alignment to Korea year 3. Compared to 

142 
 



Korea year 3, Alabama years aligned as follows: year K (0.50), year 1 (0.48), year 2 

(0.49), year 3 (0.40), year 4 (0.44), and year 5 (0.42). In the other data set category, 

Georgia year 3 had the strongest alignment to Korea year 3.  

Table 57 shows the alignments between Korea year 4 and the other elementary 

data sets. The table is organized by high-performing, low-performing, and other 

elementary data sets of interest.   

 

Table 57: Korea—Year 4 Alignments  
Korea Year 4—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 4 0.42 AL-years 5 & 6 0.40 Florida-year 3 0.39 

Singapore-year 4 0.57 DC-year 3 & 5 0.41 NC-year 4 0.36 

Hong Kong-year 3 0.44 Louisiana-year 4 0.31 Texas-year 4 0.39 

Japan-year 4 0.39 N Mexico-year 5 0.35 TN-year 3 0.42 

Massachusetts-year 5 0.43 Mississippi-year 3 0.39 Arizona-year 3 0.34 

Minnesota-year 4 0.49 Botswana-year 4 0.42 Arkansas-year 4 0.41 

Vermont-year 4 0.31 Ghana-year 5 0.37 Georgia-year 4 0.40 

Kansas-year 4  0.38 California-year 2 0.34 

North Dakota-year 4  0.44 New York-year 5 0.43 

Ohio-year 4 0.39 

Achieve-years 3 & 4  0.40 

Average 0.43 Average 0.38 Average 0.39 

Year 4 Average = 0.40 

 

 Korea year 4 had the strongest overall alignment to Singapore year 4. Minnesota 

year 4 had the strongest alignment to Korea year 4 of the high-performing states. The 

weakest overall alignment to Korea year 4 was Vermont year 4, a high-performing state, 

and Louisiana year 4, a low-performing state. The low-performing state with the 

strongest alignment to Korea year 4 was DC in years 3 and 5. New York year 5 was the 
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state in the other category with the strongest alignment to Korea year 4. All of the high-

performing states except for Massachusetts aligned to Korea year 4 with their year 4 

standards. Massachusetts aligned with its year 5 standards.    

Table 58 shows the alignments between Korea year 5 and the other elementary 

data sets. The table is organized by high-performing, low-performing, and other 

elementary data sets of interest.   

 

Table 58: Korea—Year 5 Alignments  
Korea Year 5—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 5 0.40 Alabama-year 1 0.29 Florida-year 4 0.35 

Singapore-year 5 (min) 0.44 DC-year 5 0.35 NC-year 4 0.24 

Hong Kong-year 5 0.34 Louisiana-year 1  0.31 Texas-year 3 0.28 

Japan-year 5 0.53 NM-year 5  0.25 Tennessee-year 3 0.32 

Mass-year 5 0.34 MS-years 4 & 6 0.31 Arizona-year 6 0.24 

Minnesota-year 5 0.35 Botswana-year 7 0.37 Arkansas-year 5 0.25 

Vermont-year 4 0.26 Ghana-year 6 0.44 Georgia-year 5 0.49 

Kansas-year 5 0.27 California-year 5 0.28 

ND-year 6 0.37 NY-year 5 0.34 

Ohio-year 5 0.28 

Achieve-year 5 0.37 

Average 0.37 Average 0.33 Average 0.31 

Year 5 Average = 0.34 

 

 Korea year 5 had the strongest overall alignment to Japan year 5. It had the 

weakest overall alignment to North Carolina year 4 and Arizona year 6. Minnesota year 5 

was the high-performing state with the strongest alignment to Korea year 5. DC year 5 

was the low-performing state with the strongest alignment to Korea year 5. In the other 

data sets category, Georgia year 5 had the strongest alignment to Korea year 5.   
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Further analysis was conducted to determine how each data set’s grade levels 

would be sequenced based on its alignment with Korea years 1, 2, 3, 4, and 5, as shown 

in Table 59. 

 
Table 59: Korea Grade-Level Sequences 

Korea—Elementary Sequence 

  Year 1 Year 2 Year 3 Year 4 Year 5 

Chinese Taipei 1 1 2, 3 4 5 

Singapore 1 2 2 4 5 (min) 

Hong Kong 1 1 3 3 5 

Japan 1 3 3 4 5 

Massachusetts - 2 3 5 5 

Minnesota 1 3 3 4 5 

Vermont 1 1 3 4 4 

Kansas K  K  3 4 5 

North Dakota 2 2 3 4 6 

Alabama K 1 K 5, 6 1 

DC 1 2 3 3, 5 5 

Louisiana K 4 4 4 1 

New Mexico 1, 2 2 3 5 5 

Mississippi 1 1 3 3 4, 6 

Florida 1 2 3 3 4 

North Carolina 1 2 4 4 4 

Texas 1 1 4 4 3 

Tennessee 1 1 3 3 3 

Arizona 1 2 3 3 6 

Arkansas K 3, 4 4 4 5 

California 1 2 2 2 5 

Georgia 1 2 3 4 5 

New York 2 2 4 5 5 

Ohio 1, 2 1, 2 3 4 5 

Achieve 1 2 2 3, 4 5 

mode 1 2 3 4 5 
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Overall, the Korea years 1, 2, 3, 4, and 5 sequence was matched by the majority 

of the data sets, as shown in Table 59. High-performing countries shared the same 

sequence with Korea in years 1 and 5. Chinese Taipei, Singapore, and Japan all shared a 

sequence match in 4 of the 5 grade levels.  

High-performing states shared the same sequence with Korea in year 3, as shown 

in Table 59. Minnesota’s sequence was the closest match to Korea’s. However, 

Massachusetts may have also shared a similar match, but Massachusetts does not have 

year 1 content standards. Their year 1 standards are labeled as year 1 and 2. Kansas 

shared the same sequence in years 3, 4, and 5, but in years 1 and 2 Korea aligned 

strongest to the Kansas kindergarten standards.  

 Alabama did not match any grade levels in the Korea sequence. Korea year 1 

aligned to Alabama and Louisiana year K. Korea year 2 aligned to Alabama year 1 and 

Louisiana year 4. Korea year 3 aligned to Alabama year K and to Louisiana year 4. Korea 

year 4 aligned to Alabama year 5 and 6 and Louisiana year 4. Korea year 5 aligned to 

Alabama year 1 and to Louisiana year 1.   

 Several states in the other data sets category shared some of Korea’s sequence. 

Florida, North Carolina, Texas, Tennessee, Arizona, California, Georgia, and Achieve all 

shared the year 1 sequence. Arkansas, California, Georgia, New York, Ohio, and Achieve 

all shared the year 5 sequence. Georgia and Ohio are the only states in this category that 

shared all five levels of sequence with Korea.  

 In summary, results from the first elementary indicator, overall strongest 

elementary alignment average, revealed that Achieve, DC, Massachusetts, Florida, and 

Minnesota were the data sets with the strongest overall elementary alignment. The results 
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from the second elementary indicator, individual grade-level alignments, indicated that 

Minnesota, Achieve, and Georgia were the data sets that appeared the most when the 

strongest individual grade-level alignments were examined. Minnesota had the strongest 

individual grade-level alignment to high-performing countries at the elementary level 

43.3% of the time. Achieve had the strongest individual grade-level alignment 23.3% of 

the time, and Georgia had the strongest individual grade-level alignment 13.3% of the 

time. The third indicator, data sets with the strongest individual grade-level sequences, 

analyzed which data sets aligned to high-performing countries at the same grade level. A 

strong match between a high-performing country’s grade-level sequence and a data set 

means that the data set must align at the same grade-level sequence in 4 of the 5 grade 

levels examined for each high-performing country. DC, Minnesota, and Georgia were the 

data sets that had the most individual grade-level sequence matches to the high-

performing countries.  

 The weakest alignments for all three elementary indicators were examined. The 

first elementary indicator, overall weakest elementary alignment average, revealed that 

Tennessee, Kentucky, North Carolina, Vermont, and New Mexico were the data sets with 

the weakest overall elementary alignment to high-performing countries. The results from 

the second elementary indicator, individual grade-level alignments, indicated that North 

Carolina, Tennessee, and Vermont were the data sets that appeared the most when the 

weakest individual grade-level alignments were examined. North Carolina had the 

weakest individual grade-level alignment to high-performing countries at the elementary 

level 32.35% of the time. Tennessee had the weakest individual grade-level alignment 

23.53% of the time, and Vermont had the weakest individual grade-level alignment 
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17.65% of the time. The third indicator, data sets with the weakest individual grade-level 

sequences, analyzed which data sets aligned to high-performing countries at a different 

grade level. A weak match between a high-performing country’s grade-level sequence 

and a data set means that the data set did not align at the same grade-level sequence in 4 

or 5 of the grade levels examined for each high-performing country. Louisiana, Arkansas, 

and Alabama were the data sets that had the least individual grade-level sequence 

matches as the high-performing countries.   

 The strongest elementary data sets in terms of alignment to high-performing 

countries (according to the three elementary indicators) were Minnesota, Georgia, DC, 

Achieve, Massachusetts, and Florida. The weakest elementary data sets in terms of 

alignment to high-performing countries (according to the three elementary indicators) 

were Tennessee, Vermont, North Carolina, Kentucky, New Mexico, Louisiana, Arkansas, 

and Alabama.   

 Overall, the strongest elementary alignments when benchmarked against high-

performing countries were in years 1, 2, 3, 4, and 5 for Japan and Korea. Chinese Taipei 

and Hong Kong had the strongest alignments in years 1, 2, and 5. Singapore had the 

strongest alignments in years 1, 2, and 3. Korea was the high-performing country that had 

the most states aligned to it.  
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Middle School (Years 6-8) Mathematics Content Alignment Analysis 

In this section, the degrees of alignment are discussed for the middle school data 

sets. The countries of Australia, Belgium, China, Finland, Ghana, and Hong Kong were 

not included in this section of the middle school analysis. These countries all had 

standards set up in grade bands that included year 6 through year 9, rather than year 6 

through year 8. In addition, Mississippi, and California did not have year 8 standards and 

thus were not analyzed at each grade level. Pennsylvania was not included in this analysis 

as it did not have individual standards for grades 6 and 7. 

Forty-two data sets were included in the middle school analysis. The alignment 

averages for low- and high-performing data sets are shown in Table 60. 

 

Table 60: Middle School Alignment Averages 

Middle School Alignment Averages 

Average alignment among 42 data sets 0.467 
Average alignment among states 0.513 
Average alignment among countries 0.408 
Average alignment among high-performing states 0.560 
Average alignment among low-performing states 0.540 
Average alignment among high-performing countries 0.489 
Average alignment among low-performing countries 0.476 
Average alignment among all high-performing data sets 0.536 
Average alignment among all low-performing data sets 0.534 
 

As shown in Table 60, the average alignment in middle school was 0.467. The 

states had stronger alignment levels than any of the countries. The high-performing data 

sets had stronger alignments than the low-performing data sets.   
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Tables 61 and 62 demonstrate the strongest and weakest middle school 

alignments of the 42 middle school data sets. The strongest alignments were above 0.6, 

and the weakest alignments were below 0.4.    

 

 Table 61: Strongest Middle School Mathematics Content Alignments  
Middle School  

Strongest Alignment 

Data Sets Data Sets Alignment Index 

Massachusetts DC 0.698 

North Dakota DC 0.634 

Massachusetts Ohio 0.629 

Arkansas Ohio  0.626 

Massachusetts Alabama 0.622 

Alabama  North Dakota 0.619 

Ohio Vermont 0.619 

 

The strongest alignments in the middle school data set were with the high-

performing states of Massachusetts and North Dakota, the low-performing state of DC, 

and Ohio, as shown in Table 61. Alabama, a low-performing state, had strong alignment 

to Massachusetts, a high-performing state.    

Table 62 demonstrates those data sets with the weakest alignments in middle 

school.  
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Table 62: Weakest Middle School Mathematics Content Alignments  
Middle School  

Weakest Alignment 

Data Sets Data Sets Alignment Index 

California Kentucky 0.398 

Florida New York 0.398 

California Georgia 0.386 

California Louisiana 0.370 

California New York 0.370 

 

The state with the weakest overall alignments was California. California’s 

weakest alignments were with New York, Louisiana, Georgia, and Kentucky. However, 

California does not have grade 8 standards, and thus this may affect its middle school 

alignments.   

 Each data set was aligned to each high-performing country at the middle school 

grade band level. The results for each data set were averaged and are shown in Table 63.  

 
Table 63: Overall Middle School Alignment Averages by Data Set 

State Average Alignment to High-Performing 
Countries 

Ohio-Min 0.486 
DC-Min 0.458 
Massachusetts-Min 0.451 
Florida-Min 0.451 
Achieve-Min 0.450 
Alabama-Min 0.447 
Achieve-Max 0.445 
North Dakota-Min 0.444 
Georgia-Min 0.433 
Minnesota-Min 0.433 
Kansas-Min 0.432 
Mississippi-Min 0.429 
Arkansas-Min 0.406 
Louisiana-Min 0.404 
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State Average Alignment to High-Performing 
Countries 

Vermont-Min 0.396 
New Mexico-Min and Max 0.395 
Kentucky-Min 0.390 
New York-Min 0.386 
Pennsylvania-Min 0.374 
Texas-Min 0.371 
Arizona-Min and Max 0.368 
North Carolina-Min 0.363 
Tennessee-Min 0.363 
California-Min 0.338 
 

Table 63 lists the results for the first middle school alignment indicator. These 

results show that the strongest middle school alignments to high-performing countries 

were Ohio, DC, Massachusetts, Florida, and Achieve-Min. The weakest middle school 

alignment to high-performing countries was California, Tennessee, North Carolina, 

Arizona, and Texas. 

 Examining the high-performing countries revealed that the data sets aligned the 

strongest to Singapore-Min more than any other countries (37.5% of the time). The data 

sets aligned the strongest to Chinese Taipei, Japan, Korea, Singapore-Mid, and 

Singapore-Max at 20.9%, 12.5%, 12.5%, 8.3%, and 8.3% of the time, respectively.  

The middle school standards were compared at the individual grade levels to 

assess degrees of alignment, and to determine the results for the second and third 

indicator of alignment. Though the average alignment for the middle school data sets was 

0.467, further examination at the individual grade levels demonstrated weaker 

alignments. What follows is an analysis of each middle school grade level benchmarked 

against the high-performing data sets of Chinese Taipei, Singapore, Japan, and Korea.  
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Chinese Taipei Analysis 

Chinese Taipei’s alignment at years 6, 7, and 8 revealed averages of 0.35, 0.36, 

and 0.24, respectively. Singapore was the country with the strongest alignment to 

Chinese Taipei, as shown in Tables 64–68. Overall, Chinese Taipei year 8 exhibited the 

weakest alignment numbers, which indicates this year had the most difference in 

standards among the data sets.   

Table 64 shows the alignments between Chinese Taipei year 6 and the other 

middle school data sets. The table is organized by high-performing, low-performing, and 

other middle school data sets of interest.   

 

Table 64: Chinese Taipei—Year 6 Alignments 
Chinese Taipei Year 6—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Singapore-year 6 (mid, max)  0.45 AL-year 6 0.29 Florida-year 6 0.38 

Japan-year 5  0.43 DC-year 6  0.35 NC-year 4  0.30 

Korea-year 6  0.44 LA-year 4  0.33 Texas-year 6 0.35 

Massachusetts-year 5 0.30 NM-year 4  0.37 Tennessee-year 5  0.29 

Minnesota-year 6  0.40 AZ-years 6 & 7 0.28 

Vermont-year 5 0.30 Arkansas-year 6  0.31 

Kansas-year 6  0.30 Georgia-years 5 & 6  0.41 

N Dakota-year 7  0.41 NY-year 6  0.35 

Ohio-year 6 0.40 

Achieve-year 4  0.32 

Average 0.38 Average 0.34 Average 0.34 

Year 6 Average = 0.35 

 

 Chinese Taipei year 6 had the strongest overall alignment to Singapore-Mid and 

Max year 6. It had the weakest overall alignment to Arizona years 6 and 7. North Dakota 
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year 7 had the strongest alignment to Chinese Taipei year 6 of all the high-performing 

states. New Mexico year 4 was the low-performing state with the strongest alignment to 

Chinese Taipei year 6. In the other data sets category, Georgia years 5 and 6 had the 

strongest alignment to Chinese Taipei year 6.  

Table 65 shows the alignments between Chinese Taipei year 7 and the other 

middle school data sets. The table is organized by high-performing, low-performing, and 

other middle school data sets of interest.   

 
Table 65: Chinese Taipei—Year 7 Alignments 

Chinese Taipei Year 7—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Singapore-year 7 (mid)  0.41 AL-year 7 0.33 Florida-year 6 0.33 

Japan-year 7 0.40 DC-year 7  0.41 North Carolina-year 7 0.35 

Korea-year 7 0.29 LA-year 5 0.34 Texas-year 6 0.39 

Massachusetts-year 6 0.40 NM-year 7  0.34 Tennessee-year 6  0.37 

Minnesota-year 6  0.39 Arizona-year 8 0.34 

Vermont-year 6 0.33 Arkansas-year 7  0.36 

Kansas-year 7 0.38 Georgia-year 8 0.36 

North Dakota-year 7  0.34 New York-years 6 & 7  0.29 

Ohio-year 7 0.41 

Achieve-year 8  0.34 

Average 0.37 Average 0.36 Average 0.35 

Year 7 Average = 0.36 

 

 The strongest overall alignments to Chinese Taipei year 7 were Singapore-Mid 

year 7, DC year 7, and Ohio year 7. The weakest overall alignments to Chinese Taipei 

year 7 were Korea year 7 and New York years 6 and 7. The strongest alignment among 

the high-performing states was Massachusetts year 6.   
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Table 66 shows the alignments between Chinese Taipei year 8 and the other 

middle school data sets. The table is organized by high-performing, low-performing, and 

other middle school data sets of interest.   

 
Table 66: Chinese Taipei—Year 8 Alignments 

Chinese Taipei Year 8—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Singapore-year 8 (max)  0.32 Alabama-year 8 0.29 Florida-year 8 0.22 

Japan-year 8 0.26 DC-year 6  0.24 N Carolina-year 5  0.18 

Korea-year 4  0.23 Louisiana-year 6  0.33 Texas-year 7 0.20 

Massachusetts-years 5 & 6 0.27 NM-years 6 & 7 0.18 Tennessee-year 6  0.19 

Minnesota-year 4  0.22 Arizona-year 7 0.24 

Vermont-year 7 0.24 Arkansas-year 7  0.21 

Kansas-year 7 0.23 Georgia-year 8  0.20 

North Dakota-year 6  0.24 New York-year 7  0.21 

Ohio-year 7 0.25 

Achieve-year 7 0.20 

Average 0.25 Average 0.26 Average 0.21 

Year 8 Average = 0.24 

 

 Chinese Taipei year 8 had the strongest overall alignment to Louisiana year 6, a 

low-performing state. It had the weakest overall alignment to New Mexico years 6 and 7, 

also a low-performing state, and North Carolina year 5. Singapore-Max year 8 had the 

strongest alignment to Chinese Taipei year 8 of the high-performing countries. 

Massachusetts years 5 and 6 had the strongest alignment to Chinese Taipei year 8 of the 

high-performing states. In the other data sets category, Ohio year 7 had the strongest 

alignment to Chinese Taipei year 8.  
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  Further analysis was conducted to determine how each data set’s grade levels 

would be sequenced based on its alignment with Chinese Taipei years 6, 7, and 8, as 

shown in Table 67.  

 

Table 67: Chinese Taipei Grade-Level Sequences 
Chinese Taipei—Middle School Sequence 

  Year 6 Year 7 Year 8 

Singapore 6 (mid, max) 7 (mid) 8 (max) 

Japan 5 7 8 

Korea 6 7 4 

Massachusetts 5 6 5, 6 

Minnesota 6 6 4 

Vermont 5 6 7 

Kansas 6 7 7 

North Dakota 6 7 6 

Alabama 6 7 8 

DC 6 7 6 

Louisiana 4 5 6 

New Mexico 4 7 6, 7 

North Carolina 4 7 5 

Texas 6 6 7 

Tennessee 5 6 6 

Arizona 6, 7 8 7 

Arkansas 6 7 7 

Georgia 5, 6 8 8 

New York 6 6, 7 7 

Ohio 6 7 7 

Florida 6 6 8 

Achieve 4 8 7 

mode 6 7 7 
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In terms of sequence, Chinese Taipei shares the same years 6, 7, and 8 sequence 

with Singapore and with Alabama. In all other cases, Chinese Taipei years 6, 7, and 8 

sequences did not match the other data sets, as shown in Table 67. Massachusetts, 

Vermont, Louisiana, Tennessee, and Achieve did not share any grade levels of sequence 

with Chinese Taipei. The majority of the data sets matched Chinese Taipei’s sequence in 

years 6 and 7, but not in year 8. Chinese Taipei year 8 had stronger alignment to middle 

school year 7 in the data sets that were studied. The high-performing states shared year 6 

and year 7 sequences with Chinese Taipei, but not year 8. Chinese Taipei year 8 aligned 

to high-performing states’ years 4, 5, 6, and 7.   

 

Singapore Analysis 

 Singapore was examined at the min, mid, and max level for years 6, 7, and 

8. Singapore’s mid level had the most alignment to other data sets among the three levels, 

as shown in Tables 68–75. The average alignment for the min level was 0.28. The 

average alignment for the mid level was 0.35, and average alignment for the max level 

was 0.29. The high-performing data sets were aligned more strongly at the mid level 

standards (0.33) compared to the min standards (0.32) or the max standards (0.32). The 

low-performing data sets were aligned more strongly at the min and mid level standards 

(0.31) compared to the max standards (0.30). The other data sets were stronger aligned at 

the min level (0.30) compared to the mid level (0.29) and the max level (0.28).  

 In the min path, Minnesota and Japan were the high-performing data sets with the 

strongest alignment to Singapore. In the mid path, Japan was the high-performing data set 

with the strongest alignment to Singapore. In the max path, Japan, Minnesota, and 
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Chinese Taipei were the high-performing data sets with the strongest alignment to 

Singapore. 

 Of the low-performing data sets, DC and Alabama had the strongest alignment to 

Singapore at all levels. Of the other data sets, Georgia, Florida, and Ohio had the 

strongest alignments to Singapore.  

  Table 68 shows the alignments between Singapore-Min year 6 and the other 

middle school data sets. The table is organized by high-performing, low-performing, and 

other middle school data sets of interest.   

 

Table 68: Singapore-Min—Year 6 Alignments 
Singapore-Min Year 6—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 6 0.31 Alabama-year 6 0.34 Florida-year 4 0.35 

Hong Kong-year 5 0.31 DC-year 4 0.28 NC-year 4  0.22 

Japan-year 5  0.28 Louisiana-year 4  0.25 Texas-year 7 0.23 

Korea-year 4 0.32 New Mexico-year 6 0.23 Tennessee-year 6  0.21 

Massachusetts-year 5 0.27 Arizona-year 6 0.23 

Minnesota-year 6  0.35 Arkansas-year 6  0.24 

Vermont-year 6 0.21 Georgia-year 5 0.42 

Kansas-year 6  0.27 New York-year 6  0.28 

North Dakota-year 6 0.33 Ohio-year 6 0.31 

Achieve-year 5  0.31 

Average 0.29 Average 0.28 Average 0.28 

Year 6 (Min) Average = 0.28 

 

 Singapore-Min year 6 had the strongest overall alignment to Georgia year 5. It 

had the weakest overall alignment to Vermont year 6, a high-performing state, and 

Tennessee year 6. Minnesota year 6 was the high-performing state with the strongest 
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alignment to Singapore-Min year 6. Singapore-Min year 6 had just slightly more 

alignment to the high-performing data sets than the low-performing data sets.  

 Table 69 shows the alignments between Singapore-Mid and Max year 6 and the 

other middle school data sets. The table is organized by high-performing, low-

performing, and other middle school data sets of interest.   

 

Table 69: Singapore-Mid and Max—Year 6 Alignments 
Singapore-Mid and Max Year 6—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 6 0.45 AL-year 6 0.27 Florida-year 6 0.34 

Hong Kong-year 6 0.33 DC-year 6 0.33 NC-year 7 0.23 

Japan-year 6 0.46 LA-year 7 0.22 Texas-year 7 0.20 

Korea-year 6 0.33 NM-years 4 & 6 0.22 Tennessee-year 6  0.19 

MA-years 6, 7, & 8 0.24 Arizona-year 7 0.18 

Minnesota-year 6  0.30 Arkansas-year 7 0.24 

Vermont-year 6 0.17 Georgia-year 5 0.31 

Kansas-year 7 0.22 NY-year 6  0.27 

North Dakota-year 7 0.28 Ohio-year 6 0.31 

Achieve-years 5 & 7  0.19 

Average 0.31 Average 0.26 Average 0.25 

Year 6 (Mid and Max) Average = 0.27 

 

 Singapore-Mid and Max year 6 had the strongest overall alignment to Japan year 

6. It had the weakest overall alignment to Vermont year 6, a high-performing state, 

followed by Tennessee year 6, Arizona year 7, and Achieve years 5 and 7. Minnesota 

year 6 had the strongest alignment to Singapore-Mid and Max year 6 of the high-

performing states. DC year 6 was the low-performing state with the strongest alignment 
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to Singapore-Mid and Max year 6. In the other data set category, Florida year 6 had the 

strongest alignment to Singapore-Mid and Max year 6.   

Table 70 shows the alignments between Singapore-Min year 7 and the other 

middle school data sets. The table is organized by high-performing, low-performing, and 

other middle school data sets of interest.   

 

Table 70: Singapore-Min—Year 7 Alignments 
Singapore-Min Year 7—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 7 0.34 Alabama-year 6 0.35 Florida-year 6 0.35 

Japan-year 6 0.40 DC-year 6 0.32 NC-year 7  0.31 

Korea-year 6 0.27 Louisiana-year 7 0.31 Texas-year 7 0.29 

Massachusetts-year 6 0.32 N Mexico-year 7  0.33 Tennessee-year 6  0.27 

Minnesota-year 6  0.36 Arizona-year 7 0.29 

Vermont-year 7 0.33 Arkansas-year 7 0.40 

Kansas-year 6  0.38 GA-years 5 & 6 0.28 

North Dakota-year 7 0.37 NY-year 6  0.33 

Ohio-year 6 0.40 

Achieve-years 4 & 7  0.33 

Average 0.35 Average 0.33 Average 0.33 

Year 7 (Min) Average = 0.33 

 

 Singapore-Min year 7 had the strongest overall alignment to Japan year 6, 

Arkansas year 7, and Ohio year 6. It had the weakest overall alignment to Korea year 6 

and Tennessee year 6. Kansas was the high-performing state with the strongest alignment 

to Singapore-Min year 7. Alabama year 6 was the low-performing state with the strongest 

alignment to Singapore-Min year 7.  
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Table 71 shows the alignments between Singapore-Mid year 7 and the other 

middle school data sets. The table is organized by high-performing, low-performing, and 

other middle school data sets of interest.   

 

Table 71: Singapore-Mid—Year 7 Alignments 
Singapore-Mid Year 7—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 7 0.41 Alabama-year 6 0.33 Florida-year 6 0.36 

Japan-year 6 0.43 DC-year 7 0.40 NC-year 7  0.29 

Korea-year 7 0.25 Louisiana-year 5  0.29 Texas-year 6 0.30 

Massachusetts-year 8 0.38 N Mexico-year 7  0.34 Tennessee-year 6  0.32 

Minnesota-year 6  0.41 Arizona-year 7 0.28 

Vermont-year 7 0.35 Arkansas-year 7 0.37 

Kansas-year 6  0.34 Georgia-year 6 0.30 

North Dakota-year 7 0.33 New York-year 6  0.31 

Ohio-year 6 0.39 

Achieve-year s 4 & 7  0.34 

Average 0.36 Average 0.34 Average 0.33 

Year 7 (Mid) Average = 0.34 

 

 Singapore-Mid year 7 had the strongest overall alignment to Japan year 6. It had 

the weakest overall alignment to Korea year 7, a high-performing country. Of the states, 

it had the weakest alignment to Arizona year 7. Minnesota year 6 was the high-

performing state with the strongest alignment to Singapore-Mid year 7. DC year 7 was 

the low-performing state with the strongest alignment to Singapore-Mid year 7. In the 

other data sets category, Ohio year 6 had the strongest alignment to Singapore-Mid year 

7.   
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Table 72 shows the alignments between Singapore-Max year 7 and the other 

middle school data sets. The table is organized by high-performing, low-performing, and 

other middle school data sets of interest.   

 

Table 72: Singapore-Max—Year 7 Alignments 
Singapore-Max Year 7—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 7 0.40 Alabama-years 7 & 8 0.36 Florida-year 8 0.30 

Japan-year 7  0.34 DC-year 6 0.45 NC-year 7  0.36 

Korea-year 7 0.30 Louisiana-year 5  0.36 Texas-year 7 0.34 

Massachusetts-year 7 0.44 New Mexico-year 7  0.38 Tennessee-year 6  0.37 

Minnesota-year 6  0.45 Arizona-year 8 0.33 

Vermont-year 7 0.38 Arkansas-year 7 0.36 

Kansas-year 8  0.40 Georgia-year 7 0.30 

North Dakota-year 7 0.39 New York-year 7  0.34 

Ohio-years 6 & 7 0.42 

Achieve-year 8 0.39 

Average 0.39 Average 0.39 Average 0.35 

Year 7 (Max) Average = 0.38 

 

 Singapore-Max year 7 had the strongest overall alignment to Minnesota year 6 

and DC year 6. It had the weakest overall alignment to Korea year 7, Florida year 8, and 

Georgia year 7. In the other data set category, Ohio years 6 and 7 had the strongest 

alignment to Singapore-Max year 7.  

Table 73 shows the alignments between Singapore-Min year 8 and the other 

middle school data sets. The table is organized by high-performing, low-performing, and 

other middle school data sets of interest.   
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Table 73: Singapore-Min—Year 8 Alignments 
Singapore-Min Year 8—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 8 0.29 Alabama-year 8 0.32 Florida-year 8 0.30 

Japan-year 8  0.35 DC-year 8 0.34 NC-year 7  0.32 

Korea-year 7 0.26 Louisiana-year 6  0.29 Texas-years 7 & 8 0.23 

Massachusetts-year 7 0.35 New Mexico-year 7 0.32 Tennessee-year 6  0.25 

Minnesota-year 8 0.27 Arizona-year 8 0.31 

Vermont-years 6 & 8 0.31 Arkansas-year 8  0.32 

Kansas-year 8  0.34 Georgia-year 7 0.32 

North Dakota-year 8 0.30 New York-year 5 0.28 

Ohio-years 7 & 8 0.31 

Achieve-year 8 0.32 

Average 0.31 Average 0.32 Average 0.30 

Year 8 (Min) Average = 0.31 

 

 Singapore-Min year 8 had the strongest overall alignment to Japan year 8 and 

Massachusetts year 7. It had the weakest overall alignment to Texas years 7 and 8. DC 

year 8 was the low-performing state with the strongest alignment to Singapore-Min year 

8. In the other data set category, North Carolina year 7, Arkansas year 8, Georgia year 7, 

and Achieve year 8 had the strongest alignments to Singapore-Min year 8.  

Table 74 shows the alignments between Singapore-Mid year 8 and the other 

middle school data sets. The table is organized by high-performing, low-performing, and 

other middle school data sets of interest.   
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Table 74: Singapore-Mid—Year 8 Alignments 
Singapore-Mid Year 8—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-years 7 & 8 0.32 Alabama-year 8 0.33 Florida-year 8 0.36 

Japan-year 8  0.39 DC-years 6 & 8 0.32 NC-year 7  0.29 

Korea-year 7 0.29 LA-year 6  0.35 Texas-year 7 0.24 

Massachusetts-year 7 0.34 NM-year 7  0.34 Tennessee-year 6  0.26 

Minnesota-year 8 0.27 Arizona-year 7 0.28 

Vermont-year 6 0.34 Arkansas-year 7  0.31 

Kansas-year 8 0.34 Georgia-year 8 0.35 

North Dakota-year 8 0.29 NY-year 8  0.29 

Ohio-year 8 0.37 

Achieve-year 8 0.38 

Average 0.32 Average 0.34 Average 0.31 

Year 8 (Mid) Average = 0.32 

 

 Singapore-Mid year 8 had the strongest overall alignment to Japan year 8. It had 

the weakest overall alignment to Texas year 7. Massachusetts year 7, Vermont year 6, 

and Kansas year 8 were the high-performing states with strongest alignment to 

Singapore-Mid year 8. Louisiana year 6 was the low-performing state with the strongest 

alignment to Singapore-Mid year 8. In the other data sets category, Achieve year 8 had 

the strongest alignment to Singapore-Mid year 8.  

Table 75 shows the alignments between Singapore-Max year 8 and the other 

middle school data sets. The table is organized by high-performing, low-performing, and 

other middle school data sets of interest.   
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Table 75: Singapore-Max—Year 8 Alignments 
Singapore-Max Year 8—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 7 0.29 Alabama-year 8 0.29 Florida-year 6 0.26 

Japan-year 8 0.29 DC-year 6 0.26 NC-year 7  0.28 

Korea-year 7 0.27 Louisiana-year 6  0.25 Texas-year 7 & 8 0.21 

Massachusetts-year 8 0.27 New Mexico-year 8 0.23 Tennessee-year 6  0.19 

Minnesota-year 7 0.29 Arizona-year 8 0.21 

Vermont-year 5 0.25 Arkansas-year 8 0.25 

Kansas-year 8 0.23 Georgia-year 8 0.33 

North Dakota-year 7 0.26 New York-year 5 0.22 

Ohio-year 8 0.32 

Achieve-year 8  0.25 

Average 0.27 Average 0.26 Average 0.25 

Year 8 (Max) Average = 0.26 

 

 Singapore-Max year 8 had the strongest overall alignment to Georgia year 8. It 

had the weakest overall alignment to Tennessee year 6. Chinese Taipei year 7 and Japan 

year 8 were the high-performing countries with the strongest alignment to Singapore-

Max year 8. Alabama year 8 was the low-performing state with the strongest alignment to 

Singapore-Max year 8.  

Further analysis was conducted to determine how each data set’s grade levels 

would be sequenced based on its alignment with Singapore years 6, 7, and 8, as shown in 

Table 76.  
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Table 76: Singapore-Min Grade-Level Sequences 
Singapore-Min Middle School Sequence 

  Year 6 Year 7 Year 8 

Chinese Taipei 6 7 8 

Japan 5 6 8 

Korea 4 6 7 

Massachusetts 5 6 7 

Minnesota 6 6 8 

Vermont 6 7 6, 8 

Kansas 6 6 8 

North Dakota 6 7 8 

Alabama 6 6 8 

DC 4 6 8 

Louisiana 4 7 6 

New Mexico 6 7 7 

North Carolina 4 7 7 

Texas 7 7 7, 8 

Tennessee 6 6 6 

Arizona 6 7 8 

Arkansas 6 7 8 

Georgia 5 5, 6 7 

New York 6 6 5 

Ohio 6 6 7, 8 

Florida 4 6 8 

Achieve 5 4, 7 8 

mode 6 6 8 

 

Examining sequences at Singapore’s minimum level again revealed a lack of 

sequence in the states. Only Arizona and Arkansas, and Chinese Taipei’s sequence of 

years 6, 7, and 8 matched Singapore’s, as shown in Table 76. Korea, Massachusetts, and 

Georgia had no grade-level matches.  

Table 77 shows the mid-level sequences for Singapore years 6, 7, and 8.  
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Table 77: Singapore-Mid Grade-Level Sequences 
Singapore-Mid Middle School Sequence 

  Year 6 Year 7 Year 8 

Chinese Taipei 6 7 7, 8 

Japan 6 6 8 

Korea 6 7 7 

Massachusetts 6, 7, 8 8 7 

Minnesota 6 6 8 

Vermont 7 7 6 

Kansas 7 6 8 

North Dakota 7 7 8 

Alabama 6 6 8 

DC 6 7 6, 8 

Louisiana 7 5 6 

New Mexico 4, 6 7 7 

North Carolina 7 7 7 

Texas 7 6 7 

Tennessee 6 6 6 

Arizona 7 7 7 

Arkansas 7 7 7 

Georgia 5 6 8 

New York 6 6 8 

Ohio 6 6 8 

Florida 6 6 8 

Achieve 5, 7 4, 7 8 

mode 6 6 8 

 

Examining sequences at Singapore’s mid-level revealed a sequence match 

between Chinese Taipei and DC. However, North Carolina, Tennessee, Arizona, and 

Arkansas all aligned to Singapore’s three years of middle school with only one year of 

standards. North Carolina, Arizona, and Arkansas aligned in all three years with their 

year 7 standards. Tennessee aligned in all three years of middle school with only its year 

6 standards, as shown in Table 77.   
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Table 78 shows the sequences for Singapore-Max years 6, 7, and 8.  

 
Table 78: Singapore-Max Grade-Level Sequences 

Singapore-Max Middle School Sequence 

  Year 6 Year 7 Year 8 

Chinese Taipei 6 7 7 

Japan 6 7 8 

Korea 6 7 7 

Massachusetts 6, 7, 8 7 8 

Minnesota 6 6 7 

Vermont 7 7 5 

Kansas 7 8 8 

North Dakota 7 7 7 

Alabama 6 7, 8 8 

DC 6 6 6 

Louisiana 7 5 6 

New Mexico 6 7 8 

North Carolina 7 7 7 

Texas 7 7 7, 8 

Tennessee 6 6 6 

Arizona 7 8 8 

Arkansas 7 7 8 

Georgia 5 7 8 

New York 6 5, 7 5 

Ohio 6 6, 7 8 

Florida 6 8 6 

Achieve 5, 8 8 8 

mode 6 7 8 

 
 Singapore’s max standards matched in sequence to Japan, Massachusetts, New 

Mexico, Alabama, and Ohio. Again, some states aligned at only one grade level. North 

Dakota and North Carolina aligned to Singapore’s three levels with its grade 7 standards. 

Tennessee aligned to Singapore’s three levels with its grade 6 standards.   
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 Comparing Singapore’s three paths revealed that the majority of the sequence 

matches occurred with Singapore’s max path. This was the only path where the majority 

of the data sets followed the years 6, 7, and 8 sequence.  

 

Japan Analysis 

 Examining the individual alignments for years 6, 7, and 8 in Japan revealed that 

Japan had stronger alignment in year 6 than in years 7 and 8. Singapore and Korea were 

the high performers with the strongest alignment to Japan. Alabama was the low 

performer with the strongest alignment to Japan. Achieve, Georgia, and Florida were the 

data sets in the other category with the strongest alignment to Japan, as shown in Tables 

79–81.  

Table 79 shows the alignments between Japan year 6 and the other middle school 

data sets. The table is organized by high-performing, low-performing, and other middle 

school data sets of interest.   
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Table 79: Japan—Year 6 Alignments 
Japan Year 6—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 6 0.39 AL-year 7 0.34 Florida-year 6 0.42 

Singapore-year 6 (mid, max)  0.46 DC-year 6  0.32 NC-year 7 0.30 

Korea-year 5 0.35 LA-year 4  0.30 Texas-year 7 0.29 

MA-years 5 & 8 0.30 NM-years 4 & 6  0.33 TN-year 7  0.31 

Minnesota-year 7 0.36 Arizona-year 5 0.26 

Vermont-year 4 0.27 Arkansas-year 6  0.29 

Kansas-year 6  0.29 Georgia-year 5 0.42 

North Dakota-year 7  0.38 NY-year 6  0.44 

Ohio-year 6 0.37 

Achieve-year 5  0.37 

Average 0.35 Average 0.32 Average 0.35 

Year 6 Average = 0.34 

 

 Japan year 6 had the strongest overall alignment to Singapore-Mid and Max year 

6. It had the weakest overall alignment to Arizona year 5. North Dakota year 7 was the 

high-performing state with the strongest alignment to Japan year 6. Alabama year 7 was 

the low-performing data set with the strongest alignment to Japan year 6. In the other data 

set category, New York year 6 had the strongest alignment to Japan year 6.  

Table 80 shows the alignments between Japan year 7 and the other middle school 

data sets. The table is organized by high-performing, low-performing, and other middle 

school data sets of interest.   
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Table 80: Japan—Year 7 Alignments 
Japan Year 7—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 7 0.40 AL-year 7 0.30 Florida-year 6 0.24 

Singapore-year 7 (max)  0.34 DC-years 6 & 7 0.32 NC-year 7 0.35 

Korea-year 7 0.44 LA-year 5 0.33 Texas-year 7 0.27 

Massachusetts-years 6, 7, & 8 0.33 NM-year 8 0.24 TN-year 6 0.31 

Minnesota-year 7 0.34 Arizona-year 8 0.29 

Vermont-year 7 0.29 Arkansas-year 7 0.28 

Kansas-years 7 & 8  0.34 Georgia-year 7 0.38 

North Dakota-year 7  0.30 NY-year 4  0.22 

Ohio-year 7 0.36 

Achieve-year 8  0.38 

Average 0.35 Average 0.30 Average 0.31 

Year 7 Average = 0.32 

 

 The strongest overall alignment was between Japan year 7 and Korea year 7. The 

weakest overall alignment was between Japan year 7 and New York year 4. Minnesota 

year 7 and Kansas years 7 and 8 were the high-performing states with the strongest 

alignment to Japan year 7. Louisiana year 5 was the low-performing state with the 

strongest alignment to Japan year 7. In the other data set category, Georgia year 7 and 

Achieve year 8 were the two data sets with the strongest alignment to Japan year 7.    

Table 81 shows the alignments between Japan year 8 and the other middle school 

data sets. The table is organized by high-performing, low-performing, and other middle 

school data sets of interest.   
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Table 81: Japan—Year 8 Alignments 
Japan Year 8—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 8 0.26 Alabama-year 8 0.27 Florida-year 8 0.27 

Singapore-year 8  0.39 DC-year 8  0.21 NC-year 8 0.21 

Korea-year 8 0.47 Louisiana-year 5  0.21 Texas-year 7 0.13 

Massachusetts-year 8 0.24 New Mexico-year 7 0.19 Tennessee-year 8 0.18 

Minnesota-year 8 0.32 Arizona-year 8 0.20 

Vermont-year 7 0.26 Arkansas-year 7 0.15 

Kansas-year 7 0.20 Georgia-year 8 0.27 

North Dakota-year 8 0.18 New York-year 8  0.16 

Ohio-year 7 0.22 

Achieve-year 8  0.37 

Average 0.29 Average 0.22 Average 0.22 

Year 8 Average = 0.24 

 

 Japan year 8 had the strongest overall alignment with Korea year 8. It had the 

weakest overall alignment with Texas year 7. Minnesota year 8 was the high-performing 

state with the strongest alignment to Japan year 8. Alabama year 8 was the low-

performing state with the strongest alignment to Japan year 8. In the other data set 

category, Achieve year 8 exhibited the strongest alignment to Japan year 8.  

Further analysis was conducted to determine how each data set’s grade levels 

would be sequenced based on its alignment with Japan years 6, 7, and 8, as shown in 

Table 82. 
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Table 82: Japan Grade-Level Sequences 
Japan Middle School Sequence 

  Year 6 Year 7 Year 8 

Chinese Taipei 6 7 8 

Singapore 6 7 8 

Korea 5 7 8 

Massachusetts 5, 8 6, 7, 8 7 

Minnesota 7 7 8 

Vermont 4 7 7 

Kansas 6 7, 8 7 

North Dakota 7 7 8 

Alabama 7 7 8 

DC 6 6, 7 8 

Louisiana 4 5 5 

New Mexico 4, 6 8 7 

North Carolina 7 7 8 

Texas 7 7 7 

Tennessee 5 6 8 

Arizona 5 8 8 

Arkansas 6 7 7 

Georgia 5 7 8 

New York 6 4 8 

Ohio 6 7 7 

Florida 6 6 8 

Achieve 5 8 8 

mode 6 7 8 

 

Examining Japan and its alignment for sequences revealed that again Texas 

aligned to each of Japan’s middle school years with one grade level—grade 7, as shown 

in Table 82. Chinese Taipei, Singapore, and DC were the only data sets to match Japan’s 

sequence. All the high-performing states aligned in grade 7. However, the high-

performing data sets had a stronger match to Japan year 8 with its year 7 standards.  
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Of the low-performing data sets, DC and Alabama had stronger sequence matches 

to Japan than Louisiana or New Mexico. In the other data sets category, the strongest 

sequence matches were with year 8, then year 7, followed by year 6.  

 
 
Korea Analysis 

 Chinese Taipei and Japan were the high performers with the strongest alignment 

to Korea. DC was the low performer with the strongest alignment to Korea. Georgia had 

the strongest alignment to Korea of the other data sets. Korea year 7 had stronger 

alignment to the other data sets than its years 6 and 8, as shown in Tables 83-87. The high 

performers aligned better to Korea than either the low performers or the other data sets.  

Table 83 shows the alignments between Korea year 6 and the other middle school 

data sets. The table is organized by high-performing, low-performing, and other middle 

school data sets of interest.   
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Table 83: Korea—Year 6 Alignments 
Korea Year 6—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 6 0.44 AL-year 6 0.20 Florida-year 6 0.29 

Singapore-year 6 (mid, max)  0.33 DC-year 6  0.25 NC-year 7 0.20 

Japan-year 5 0.36 LA-year 4  0.21 TX-years 6, 7, & 8 0.21 

Massachusetts-year 6  0.23 NM-year 3 0.20 Tennessee-year 6  0.26 

Minnesota-year 5 0.27 Arizona-years 4 & 6 0.17 

Vermont-year 5 0.23 Arkansas-years 5 & 7  0.23 

Kansas-year 5 0.24 Georgia-year 6 0.49 

North Dakota-year 7  0.37 New York-year 6  0.31 

Ohio-year 6 0.26 

Achieve-year 7  0.28 

Average 0.31 Average 0.22 Average 0.27 

Year 6 Average = 0.26 

 

 Korea year 6 overall strongest alignment was with Georgia year 6. Its overall 

weakest alignment was with Arizona years 4 and 6. Chinese Taipei year 6 was the high-

performing country with the strongest alignment to Korea year 6. North Dakota year 7 

was the high-performing state with the strongest alignment to Korea year 6. DC was the 

low-performing state with the strongest alignment to Korea year 6.  
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Table 84 shows the alignments between Korea year 7 and the other middle school 

data sets. The table is organized by high-performing, low-performing, and other middle 

school data sets of interest.   

 

Table 84: Korea—Year 7 Alignments 
Korea Year 7—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 5 0.31 Alabama-year 8 0.35 Florida-year 8 0.25 

Singapore-year 7 (max)  0.30 DC-year 8 0.38 NC-year 5 0.29 

Japan-year 7 0.44 Louisiana-year 6 0.28 Texas-year 7 0.30 

Massachusetts-year 7 0.42 NM-year 6 0.25 Tennessee-year 6 0.29 

Minnesota-year 8 0.30 Arizona-year 7 0.24 

Vermont-year 7 0.32 Arkansas-year 4 0.26 

Kansas-years 6 & 7 0.34 Georgia-year 7 0.38 

North Dakota-year 6 0.37 NY-years 4, 5, & 6 0.28 

Ohio-year 7 0.37 

Achieve-year 8  0.32 

Average 0.35 Average 0.32 Average 0.30 

Year 7 Average = 0.32 

 

 Korea year 7 had the strongest overall alignment to Japan year 7. It had the 

weakest overall alignment to Arizona year 7. Massachusetts year 7 was the high-

performing state with the strongest alignment to Korea year 7. DC year 8 was the low-

performing state with the strongest alignment to Korea year 7. In the other data set 

category, Georgia year 7 had the strongest alignment to Korea year 7.  

Table 85 shows the alignments between Korea year 8 and the other middle school 

data sets. The table is organized by high-performing, low-performing, and other middle 

school data sets of interest.   
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Table 85: Korea—Year 8 Alignments 
Korea Year 8—Strongest Alignments 

High-Performing  Low-Performing Other  

Data Set Alignment Data Set Alignment Data Set Alignment 

Chinese Taipei-year 8 0.21 Alabama-year 8 0.20 Florida-year 8 0.28 

Singapore-year 8 (min, max) 0.26 DC-year 8  0.19 NC-year 7 0.17 

Japan-year 8 0.47 LA-year 6 0.25 Texas-year 7 0.15 

Massachusetts-year 5 0.20 NM-year 5 0.19 Tennessee-year 8 0.21 

Minnesota-year 8 0.27 Arizona-year 7 0.15 

Vermont-years 6 & 7 0.19 Arkansas-year 7 0.15 

Kansas-year 7 0.19 Georgia-year 8 0.27 

North Dakota-year 7 0.21 NY-year 8  0.21 

Ohio-year 8 0.20 

Achieve-year 8  0.25 

Average 0.25 Average 0.21 Average 0.20 

Year 8 Average = 0.22 

 

 Korea year 8 had the strongest overall alignment to Japan year 8. It had the 

weakest overall alignment to Texas year 7, Arizona year 7, and Arkansas year 7. 

Minnesota year 8 was the high-performing state with the strongest alignment to Korea 

year 8. Louisiana year 6 was the low-performing state with the strongest alignment to 

Korea year 8. In the other data set category, Florida year 8 had the strongest alignment to 

Korea year 8.   

Further analysis was conducted to determine how each data set’s grade levels 

would be sequenced based on its alignment with Korea years 6, 7, and 8, as shown in 

Table 86.  
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Table 86: Korea Grade-Level Sequences 
Korea Middle School Sequence 

  Year 6 Year 7 Year 8 

Chinese Taipei 6 5 8 

Singapore 6 7 8 (min, max) 

Japan 5 7 8 

Massachusetts 6 7 5 

Minnesota 5 8 8 

Vermont 5 7 6, 7 

Kansas 5 6, 7 7 

North Dakota 7 6 7 

Alabama 6 8 8 

DC 6 8 8 

Louisiana 4 6 6 

New Mexico 3 6 5 

North Carolina 7 5 7 

Texas 6, 7, 8 7 7 

Tennessee 6 6 8 

Arizona 4, 6 7 7 

Arkansas 5, 7 4 7 

Georgia 6 7 8 

New York 6 4, 5, 6 5 

Ohio 6 7 8 

Florida 6 8 8 

Achieve 7 8 8 

mode 6 7 8 

 

Examining Korea’s sequences revealed sequence matches with Singapore, 

Georgia, and Ohio, as shown in Table 86. Matching Texas to Korea showed that Korea 

year 6 aligned at the same level to Texas years 6, 7, and 8.  In the high-performing states, 

Korea year 6 aligned to strongest to Texas year 5 and Korea years 7 and 8 aligned the 

strongest to Texas year 7.  
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In the low-performing states, neither Louisiana nor New Mexico shared any 

grade-level sequences with Korea. Alabama and DC each shared years 6 and 8 with 

Korea. In the other data sets of interest, Korea year 6 shared the most sequence matches 

with the other data sets. Korea year 8 shared the least number of sequence matches with 

the other data sets.   

In summary, results from the first middle school indicator, overall strongest 

middle school alignment averages, revealed that Ohio, DC, Massachusetts, Florida, and 

Achieve-Min were the data sets with the strongest overall middle school alignment. The 

results from the second middle school indicator, individual grade-level alignments, 

indicated that Georgia, Ohio, and Achieve were the data sets that appeared the most when 

the strongest individual grade-level alignments were examined. Georgia had the strongest 

individual grade-level alignments to high-performing countries at the middle school level 

20.8% of the time. Ohio had the strongest individual grade-level alignment 12.5% of the 

time, and Achieve had the strongest individual grade-level alignment 12.5% of the time. 

The remaining 54.2% of the time was split among eight other data sets. None of the data 

sets had more than 2 instances of being the data set with the strongest alignment to a 

high-performing country. The third indicator, data sets with the strongest individual 

grade-level sequences, analyzed which data sets aligned to high-performing countries at 

the same grade level. A strong match between a high-performing country’s grade-level 

sequence and a data set means that the data set must align at the same grade-level 

sequence in 2 of the 3 grade levels examined for each high-performing country. Alabama, 

Ohio, North Dakota, DC, Arkansas, Georgia, New York, and Florida were the data sets 

with the most grade-level sequence matches at the middle school level.  
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The weakest alignments for all three middle school indicators were examined. 

The results from the first middle school indicator, overall weakest middle school 

alignment average, revealed that California, Tennessee, North Carolina, Arizona, and 

Texas were the data sets with the weakest overall middle school alignment. The results 

from the second middle school indicator, individual grade-level alignments, indicated that 

Arizona, Texas, Tennessee, Vermont, and New York were the data sets that appeared the 

most when the weakest individual grade-level alignments were examined. Arizona had 

the weakest individual grade-level alignments to high-performing countries at the middle 

school level 27.27% of the time. Texas had the weakest individual grade-level alignment 

18.18% of the time. Tennessee had the weakest individual grade-level alignment 13.64% 

of the time. Vermont and New York each had the weakest individual grade-level 

alignment 9.09% of the time. The third indicator, data sets with the weakest individual 

grade-level sequences, analyzed which data sets aligned to high-performing countries at a 

different grade level. A weak match between a high-performing country’s grade-level 

sequence and a data set means that the data set did not align at the same grade-level 

sequence in 2 or 3 of the grade levels examined for each high-performing country. 

Louisiana and Massachusetts were the data sets that had the least individual grade-level 

sequence matches as the high-performing countries.  

The strongest middle school data sets in terms of alignment to high-performing 

countries, according to the three middle school indicators, were Ohio, DC, Georgia, 

Florida, Achieve, Massachusetts, Alabama, North Dakota, Arkansas, and New York. The 

weakest middle school data sets in terms of alignment to high-performing countries, 
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according to the three middle school indicators, were Tennessee, Texas, Arizona, 

California, North Carolina, Arizona, Vermont, Louisiana, and Massachusetts.     

 Overall, the strongest middle school alignments when benchmarked against high-

performing countries were in years 6 and 8. Singapore-Min was the high-performing 

country that had the most data sets aligned to it.  

 

Secondary (Years 9-12) Alignment Analysis 

In this section, the degrees of alignment are discussed for the secondary data sets. 

This section includes the minimum path (min), mid-level path (mid), and maximum path 

(max) if that path could be determined from the standards documents. Fifty-nine data sets 

were included in the secondary analysis. Some data sets had their standards in grade 

bands, some had course standards, and some were grade levels. All standards required at 

the secondary level were grouped into one secondary band for this analysis. 

The alignment averages for low- and high-performing data sets are shown in 

Table 87.   

 

Table 87: Secondary Alignment Averages 
Secondary Alignment Averages 

Average alignment among 59 data sets 0.353 

Average alignment among states  0.424 

Average alignment countries 0.319 

Average alignment among high-performing states 0.457 

Average alignment among low-performing states 0.441 

Average alignment among high-performing countries 0.301 

Average alignment among low-performing countries 0.405 

Average alignment among all high-performing data sets 0.322 

Average alignment among all low-performing data sets 0.398 
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The secondary band had lower levels of alignment across the data sets than the 

elementary and middle bands. The average alignment was 0.353, as shown in Table 87. 

The states had stronger alignment than the countries. The low-performing countries 

exhibited stronger alignment than the high-performing countries, though the high-

performing states had stronger alignment than the low-performing states. Overall, this 

affected the analysis on all low performers, causing the low-performing data sets to have 

stronger alignment than the high-performing data sets.      

 Table 88 analyzed the high-performing countries against the low-performing 

states, the high-performing states, high-performing countries, low-performing countries 

and the other data sets of interest.  
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Table 88: Secondary Alignment Averages Benchmarked Against High Performers 

High-Performing 

Countries 

Low-

Performing 

States 

High-

Performing 

States 

High-

Performing 

Countries 

Low-

Performing 

Countries 

Other Data 

Sets 

Belgium-Min 0.266 0.293 0.221 0.239 0.262 

Belgium-Mid 0.280 0.300 0.224 0.246 0.268 

Belgium-Max 0.366 0.380 0.311 0.329 0.364 

Chinese Taipei-Min 0.263 0.277 0.273 0.270 0.267 

Chinese Taipei-Mid 0.374 0.372 0.360 0.381 0.411 

Chinese Taipei-Max 0.367 0.368 0.370 0.376 0.400 

Finland-Min 0.345 0.385 0.316 0.369 0.337 

Finland-Mid 0.393 0.401 0.339 0.400 0.385 

Finland-Max 0.397 0.387 0.354 0.395 0.418 

Hong Kong-Min 0.389 0.392 0.297 0.386 0.367 

Hong Kong-Mid 0.420 0.427 0.360 0.447 0.430 

Hong Kong-Max 0.387 0.394 0.372 0.438 0.420 

Japan-Min 0.209 0.167 0.200 0.168 0.202 

Korea-Mid 0.317 0.300 0.288 0.308 0.346 

Singapore-Min 0.306 0.296 0.246 0.336 0.275 

Singapore-Mid 0.292 0.287 0.309 0.322 0.311 

Singapore-Max 0.286 0.269 0.300 0.321 0.322 

AVERAGE 0.333 0.335 0.302 0.337 0.340 

 

Examining the averages against the high-performing data sets revealed that most 

of the high-performing countries aligned to states more than to other countries, as shown 

in Table 88. Belgium, Chinese Taipei-Min, Finland-Min, Finland-Mid, and Hong Kong-

Min, of the high-performing countries, had the strongest alignment to a high-performing 

state. Chinese Taipei-Mid, Chinese Taipei-Max, Finland-Max, Korea-Mid, and 

Singapore-Max, of the high-performing countries, had the strongest alignment to the 

other data sets category. Hong Kong-Mid, Hong Kong-Max, Singapore-Min, Singapore-

Mid, of the high-performing countries, aligned the strongest to low-performing countries. 
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This was due to the strong alignment with Botswana and Ghana. Japan-Min was the only 

high-performing country with the strongest alignment average to low-performing states.   

The high-performing states were examined to determine where they had their 

strongest alignments, as shown in Table 89.  

 

Table 89: Strongest Alignments of High-Performing States 

High-Performing States 
Strongest Alignment 

Category 
Strongest Alignment Data Set 

Alignment 

Index 

Minnesota-Min Other data sets Kentucky-Min 0.564 

Massachusetts-Min Other data sets Ohio-Min 0.549 

Kansas-Min Other data sets Kentucky-Min 0.524 

North Dakota-Max Other data sets Kentucky-Min 0.523 

North Dakota-Min High-performing states Kansas-Min 0.509 

Vermont-Min Other countries Northern Territory, Au-Max 0.498 

 

The alignments of the high-performing states revealed that Kentucky-Min was the 

state most aligned at the secondary level to other high-performing states, as shown in 

Table 89. It aligned to Minnesota-Min, North Dakota-Max, and Kansas-Min.   

The low-performing states were examined to determine where they had their 

strongest alignments, as shown in Table 90.  

 

184 
 



Table 90: Strongest Alignments of Low-Performing States 
Low-Performing 

States 

Strongest Alignment 

Category 
Strongest Alignment Data Set 

Alignment 

Index 

Alabama-Min High-performing states Massachusetts-Min 0.550 

DC-Min Low-performing states Alabama-Min 0.550 

New Mexico-Min Low-performing states Mississippi-Min 0.520 

Mississippi-Min High-performing states Kansas-Min 0.520 

Mississippi-Min Low-performing states New Mexico-Min 0.520 

New Mexico-Max Other data sets Texas-Min 0.510 

Louisiana-Min High-performing states Minnesota-Min 0.484 

 

 The strongest alignments of low-performing states revealed that three low-

performing states (Alabama-Min, Mississippi-Min, and Louisiana-Min) did align to the 

high-performing states of Minnesota, Massachusetts, and Kansas. The low-performing 

states of New Mexico-Min and DC-Min aligned to other low-performing states. New 

Mexico-Max, however, aligned to Texas-Min. The low-performing alignments were split 

evenly between alignment to high-performing states and alignment to low-performing 

states.  

All data sets were examined to determine the strongest alignments at the 

secondary level, as shown in Table 91.  
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Table 91: Strongest Alignments at Secondary Level 

Strongest Secondary Alignments 

Data Set Data Set Alignment 

Kentucky-Min Arizona-Max 0.574 

Kentucky-Min Minnesota-Min 0.564 

China-Max Arizona-Max 0.561 

Alabama-Min Massachusetts-Min 0.550 

Ohio-Min Massachusetts-Min 0.549 

Ohio-Min Arizona-Max 0.546 

Kentucky-Min Ohio-Min 0.542 

  

Kentucky, Arizona-Max, Massachusetts, Ohio, and Minnesota were the states that 

demonstrated the strongest alignment at the secondary level. Arizona-Max had stronger 

alignments than Arizona-Min.  

Each data set was aligned to each high-performing country at the secondary grade 

band. The results for each data set were averaged and are shown in Table 92. This 

represents the first secondary alignment indicator, overall strongest alignment average.    

 
Table 92: Average Alignments Between States and High-Performing Countries 

Data Sets Average Alignment to High-Performing Countries 

Massachusetts-Min 0.378 
New York-Min 0.373 
Arizona-Min 0.371 
Arizona-Max 0.368 
Kentucky-Min 0.362 
Georgia-Min 0.361 
Ohio-Min 0.360 
Minnesota-Min 0.358 
Mississippi-Min 0.356 
New Mexico-Max 0.352 
Kansas-Min 0.351 
Arkansas-Min 0.346 
Florida-Min 0.336 
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Data Sets Average Alignment to High-Performing Countries 

Alabama-Min 0.333 
New Mexico-Min 0.332 
North Dakota-Max 0.327 
Texas-Min 0.323 
DC-Min 0.322 
Pennsylvania-Min 0.318 
North Dakota-Min 0.310 
California-Min 0.308 
Tennessee-Min 0.308 
Louisiana-Min 0.301 
Achieve-Min 0.296 
Achieve-Max 0.290 
North Carolina-Min 0.290 
Vermont-Min 0.286 
 
 

As shown, Massachusetts, New York, Arizona, Kentucky, and Georgia had the 

strongest secondary alignments to high-performing countries. Vermont, North Carolina, 

Achieve, Louisiana, California, and Tennessee had the weakest secondary alignments to 

high-performing countries.    

 Examining the high-performing countries revealed that the data sets aligned the 

strongest to Hong Kong-Mid more than any other countries (44% of the time). The data 

sets aligned to Finland, Chinese Taipei-Mid, Belgium, and Hong Kong-Max at 19%, 

11.1%, 7.4%, and 7.4% of the time, respectively. None of the secondary data sets showed 

the strongest alignment with Belgium-Min, Belgium-Mid, Chinese Taipei-Min, Finland-

Min, Finland-Mid, Japan-Min, Singapore-Min, and Singapore-Max.   

Table 93 shows the strongest alignments between high-performing countries and 

all data sets at the individual level, which is the second secondary alignment indicator.  
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Table 93: Strongest Alignments of High-Performing Countries to All Data Sets 

High-Performing Countries Strongest Alignment Category 
Strongest 

Alignment Data Set 
Alignment 

Index 

Chinese Taipei-Mid Other data sets Georgia-Min 0.540 

Chinese Taipei-Max Other data sets Georgia-Min 0.529 

Hong Kong-Mid Low-performing countries Botswana-Mid 0.529 

Finland-Max Other data sets Arizona-Max 0.522 

Hong Kong-Max Low-performing countries Botswana-Max 0.482 

Finland-Min High-performing states Kansas-Min 0.476 

Finland-Mid High-performing states Kansas-Min 0.471 

Korea-Mid Other data sets New York-Min 0.453 

Hong Kong-Min High-performing states Kansas-Min 0.439 

Belgium-Max High-performing states Minnesota-Min 0.416 

Singapore-Max Other data sets Georgia-Min 0.414 

Singapore-Min Low-performing countries Botswana-Max 0.399 

Singapore-Mid Low-performing countries Ghana-Max 0.387 

Chinese Taipei-Min High-performing states Minnesota-Min 0.333 

Belgium-Mid High-performing states Minnesota-Min 0.330 

Belgium-Min High-performing states Minnesota-Min 0.328 

Japan-Min Low-performing states Alabama-Min 0.249 

 

Table 93 indicates that of all the states, Minnesota, Georgia, and Kansas had the 

strongest alignments to high-performing nations at the secondary level. Minnesota was 

aligned to four paths between Belgium and Chinese Taipei. Georgia was aligned to three 

paths between Chinese Taipei and Singapore. Kansas was aligned to three paths between 

Finland and Hong Kong. The high-performing countries aligned to other high-performing 

data sets more than to any other category.   

Table 94 reveals the strongest alignments between high-performing countries and 

states (along with DC and Achieve) at the individual level. This is the third secondary 

alignment indicator.   
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Table 94: Strongest Alignments of High-Performing Countries to States (Including 
Achieve and DC)  

High-Performing 
Countries Strongest Alignment  Alignment 

Index Weakest Alignment Alignment 
Index 

Belgium-Min Minnesota-Min 0.328 Achieve-Max 0.143 
Belgium-Mid Minnesota-Min 0.332 Achieve-Max 0.147 
Belgium-Max Arizona-Max 0.452 Achieve-Max 0.257 
Chinese Taipei-Min New York-Min 0.365 North Carolina-Min 0.158 
Chinese Taipei-Mid Georgia-Min 0.540 North Carolina-Min 0.284 
Chinese Taipei-Max Georgia-Min 0.529 North Carolina-Min 0.276 
Finland-Min Kansas-Min 0.476 Achieve-Max 0.262 
Finland-Mid Kansas-Min 0.471 Achieve-Max 0.317 
Finland-Max Arizona-Max 0.522 North Carolina-Min 0.312 
Hong Kong-Min DC-Min 0.468 Achieve-Max 0.248 
Hong Kong-Mid New York-Min 0.496 Achieve-Max 0.316 
Hong Kong-Max Massachusetts-Min 0.505 Vermont-Min 0.313 
Japan-Min California-Min 0.297 North Dakota-Min 0.110 
Korea-Mid New York-Min 0.453 North Dakota-Min 0.220 
Singapore-Min Massachusetts-Min 0.348 Pennsylvania-Min 0.193 
Singapore-Mid Massachusetts-Min 0.382 Vermont-Min 0.226 
Singapore-Max Georgia-Min 0.414 Vermont-Min 0.192 
 

As shown, the overall alignments were not very high. They ranged from 0.540 

and 0.110. New York-Min, Massachusetts-Min, and Georgia-Min were the states that the 

high-performing countries aligned to the most, each at 17.65% of the time. Arizona-Max, 

Kansas-Min, and Minnesota-Min each had the strongest alignment to the high-

performing countries 11.76% of the time. DC-Min and California-Min each had the 

strongest alignment to high-performing countries 5.88% of the time. Overall, Achieve-

Max was the data set with the weakest alignment to the high-performing countries 

41.18% of the time. North Carolina had the weakest alignment to the high-performing 

countries 23.55% of the time. Vermont-Min had the weakest alignment to the high-

performing countries 17.65% of the time. North Dakota had the weakest alignment to the 
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high-performing countries 11.76% of the time. Pennsylvania had the weakest alignment 

to the high-performing countries 5.88% of the time.  

 The alignment averages were low at the secondary level (0.353), mainly due to 

the large differences among the countries. The states were more similar at the secondary 

level than the countries. The high-performing countries aligned more closely to other 

high performers. The high-performing states aligned more closely to data sets in the other 

category. The low-performing states had an equal number of alignments to low 

performers and high performers.  

 The states and data sets with the strongest alignments to high-performing 

countries at the secondary level were Massachusetts, New York, Arizona-Max, Georgia, 

Kansas, and Minnesota. The states and data sets with the weakest alignments to high-

performing countries at the secondary level were Vermont, North Carolina, and Achieve.  

 In summary, elementary, middle school, and secondary alignments were 

examined to determine the best states in terms of alignment to high-performing countries. 

In the strong alignment to high-performing countries section, there were 9 total indicators 

examined between elementary (3 indicators), middle school (3 indicators), and secondary 

(3 indicators). Minnesota and Georgia were the states with the strongest overall 

alignment in 7 of 9 indicators. DC and Massachusetts were the states with the strongest 

overall alignment in 5 of 9 indicators. Achieve, Florida, and New York were the states 

with the strongest overall alignment in 4 of 9 indicators. Ohio and Kansas were the states 

with the strongest overall alignment in 3 of 9 indicators.  

Elementary, middle school, and secondary alignments were examined to 

determine the weakest states in terms of alignment to high performing countries. In the 
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weak alignment to high-performing countries section, there were 8 total indicators 

examined between elementary (3 indicators), middle school (3 indicators), and secondary 

(2 indicators). North Carolina and Vermont were the states with the weakest alignment to 

high-performing countries in 5 of 8 indicators. Tennessee was the state with the weakest 

alignment to high-performing countries in 4 of 8 indicators. Louisiana and Texas were 

the states with the weakest alignment to high-performing countries in 3 of 8 indicators.    

 

Research Question 2 

What is the degree of alignment among national and international mathematics 

assessments and high-performing and low-performing data sets? 

 

This question was considered for the TIMSS, NAEP, and PISA assessments. The 

TIMSS and NAEP assessments are administered to students in grades 4, 8, and 12. The 

PISA assessment is administered to 15-year-olds. In the TIMSS analysis, grades 4, 8, and 

12 were analyzed. In the NAEP analysis, grades 4, 8, and 12 were analyzed. In the PISA 

analysis, all of secondary was analyzed due to PISA’s administration to 15-year-olds. 

Because of the way the data was grouped into one secondary grade band in this analysis, 

grade 9 or 10 could not be extracted. This chapter will present the results in the order of 

TIMSS, PISA, and then NAEP.  

The content standards for each data set were coded by one to six raters, according 

to the topics in the SEC mathematics taxonomy. The topics were assigned score points, 

the score points were summed, and the sums were used to calculate the proportion of 

emphasis of each topic. Each rater’s proportions for a particular data set were averaged to 
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determine the final proportions of emphasis for a data set. The averaged proportions of 

emphasis for a data set were used in the alignment index formula to calculate the degree 

of alignment between data sets. All results are presented in terms of degrees of alignment.  

 

TIMSS—Year 4 Alignment Analysis 

 The TIMSS year 4 framework was compared to PreK through grade 4 standards 

for 39 data sets. The results are presented in Table 95.  

 

Table 95: TIMSS—Year 4 Alignments  

Data Sets 
Alignment Between  

TIMSS Year 4 and Data Set 

Achieve-Min and Max 0.577 

Massachusetts-Min 0.558 

Singapore-Min, Mid, and Max 0.552 

Florida-Min 0.546 

NAEP 0.535 

Minnesota-Min 0.533 

Kansas-Min 0.524 

Korea-Mid 0.519 

DC-Min 0.517 

Ohio-Min 0.512 

New Mexico-Min and Max 0.509 

Kentucky-Min 0.507 

Alabama-Min 0.502 

Pennsylvania-Min 0.500 

Australia-Min 0.495 

Mississippi-Min 0.494 

Louisiana-Min 0.488 

Texas-Min 0.487 

Finland-Min, Mid, and Max 0.485 

China-Min and Max 0.476 

AVERAGE TIMSS year 4 alignment to all data sets 0.475 
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Data Sets 
Alignment Between  

TIMSS Year 4 and Data Set 

Georgia-Min 0.474 

Chinese Taipei-Min, Mid, and Max 0.471 

North Dakota-Min and Max 0.466 

NECAP 0.464 

Arkansas-Min 0.464 

Tennessee-Min 0.458 

Japan-Min 0.457 

New York-Min 0.451 

Vermont-Min 0.444 

Arizona-Min and Max 0.440 

California-Min 0.432 

North Carolina-Min 0.429 

Chile-Min and Max 0.417 

Hong Kong-Min, Mid, and Max 0.415 

Victoria-Min 0.411 

New Zealand-Min and Max 0.394 

Botswana-Min, Mid, and Max 0.391 

Ghana-Min and Max 0.390 

Northern Territory, AU-Min and Max 0.353 

 

Comparing TIMSS to states and countries individually revealed no noticeable 

trends among the high performers and low performers, as shown in Table 95. The 

strongest alignment to TIMSS at the grade 4 level were the Achieve standards. Three 

high-performing states (Massachusetts, Minnesota, and Kansas) had above average 

alignment to TIMSS year 4. However, all five low-performing states also had above 

average alignment to TIMSS year 4. Singapore, Korea, and Finland were the only high-

performing countries with above average alignment to TIMSS year 4. Hong Kong and 

Japan, two high-performing countries on the TIMSS assessment, had below average 

alignment to TIMSS year 4. The low-performing countries all had below average 
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alignment. The NAEP assessment had relatively high alignment to TIMSS year 4, though 

the NECAP assessment had below average alignment to TIMSS year 4.  

The alignments examined in terms of low-performing and high-performing are 

shown in Table 96.  

 

Table 96: TIMSS—Year 4 Alignment Averages 
TIMSS Alignments 

TIMSS to all 39 data sets 0.475 

TIMSS to states 0.488 

TIMSS to countries 0.448 

TIMSS to high states 0.505 

TIMSS to low states 0.502 

TIMSS to high countries 0.480 

TIMSS to low countries 0.400 

TIMSS to all high-performing 0.490 

TIMSS to all low-performing 0.464 

TIMSS to NAEP 0.535 

TIMSS to NECAP 0.464 

TIMSS to Achieve 0.577 

 

The average alignment between TIMSS year 4 and the data sets was 0.475, as 

shown in Table 96. TIMSS year 4 had stronger alignment with states than with countries, 

and it was strongest with the high-performing states. The higher alignment to states rather 

than countries was surprising, given that the high-performing countries perform better on 

TIMSS than do the states. TIMSS year 4 aligned more strongly to the high performers 

than the low performers and to the high-performing countries over the low-performing 

countries. TIMSS year 4 had the strongest alignment to Achieve and a relatively strong 

alignment with NAEP. The average alignment of TIMSS year 4 to all states is lower than 

TIMSS year 4 average alignment to high states or TIMSS year 4 average alignment to 
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low states because of the other data sets category. Arizona, California, and North 

Carolina had weaker alignment to TIMSS year 4 and therefore affected the alignment 

average.        

In summary, Achieve, Massachusetts, and Florida are the states with the strongest 

overall alignment to TIMSS in grade 4. North Carolina, California, and Arizona are the 

states with the weakest overall alignment to TIMSS in grade 4.  

 

TIMSS—Year 8 Alignment Analysis 

 The TIMSS year 8 framework was compared to PreK through grade 8 standards 

for 43 data sets. The results are presented in Table 97.  

 

Table 97: TIMSS—Year 8 Alignments 

Data Sets 
Alignment between  

TIMSS Year 8 and Data Set 

Massachusetts-Min 0.629 

Achieve-Min 0.610 

Achieve-Max 0.607 

Minnesota-Min 0.602 

Florida-Min 0.598 

Ohio-Min 0.594 

Singapore-Max 0.592 

Kansas-Min 0.591 

Alabama-Min 0.583 

Singapore-Mid 0.581 

Louisiana-Min 0.578 

Kentucky-Min 0.576 

NAEP 0.571 

DC-Min 0.569 

Singapore-Min 0.568 

New Mexico-Min and Max 0.564 
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Data Sets 
Alignment between  

TIMSS Year 8 and Data Set 

China-Min and Max 0.561 

North Dakota-Min and Max 0.560 

Chinese Taipei-Min, Mid, and Max 0.547 

Mississippi-Min 0.542 

Pennsylvania-Min 0.541 

Botswana-Min, Mid, and Max 0.541 

Finland-Min, Mid, and Max 0.539 

Japan-Min 0.535 

Georgia-Min 0.533 

AVERAGE TIMSS year 8 alignment to all data sets 0.532 

Arkansas-Min 0.530 

Australia-Min 0.529 

Texas-Min 0.521 

NECAP 0.520 

Vermont-Min 0.517 

Korea-Mid 0.515 

New York-Min 0.506 

California-Min 0.501 

Tennessee-Min 0.501 

Belgium-Min, Mid, and Max 0.497 

North Carolina-Min 0.485 

Arizona-Min and Max 0.482 

Chile-Min and Max 0.477 

New Zealand-Min and Max 0.464 

Victoria-Min 0.450 

Ghana-Min and Max 0.442 

Hong Kong-Min, Mid, and Max 0.391 

Northern Territory, AU-Min and Max 0.378 

 

The individual analysis for TIMSS year 8 and the data sets revealed that all low-

performing states were above the alignment average, as shown in Table 97. Belgium, 

Korea, and Hong Kong were the high performers that showed relatively weak alignment 

to TIMSS year 8. Massachusetts and Minnesota were two high-performing states on 
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TIMSS, and they were also the states with the strongest alignment to TIMSS year 8. 

Achieve had strong alignment to TIMSS year 8.     

The alignments examined in terms of low-performing and high-performing are 

shown in Table 98.  

 

Table 98: TIMSS—Year 8 Alignment Averages 
TIMSS Alignments 

TIMSS to all 43 data sets 0.535 

TIMSS to states 0.550 

TIMSS to countries 0.506 

TIMSS to high states 0.580 

TIMSS to low states 0.567 

TIMSS to high countries 0.529 

TIMSS to low countries 0.487 

TIMSS to all high-performing 0.547 

TIMSS to all low-performing 0.537 

TIMSS to NAEP 0.571 

TIMSS to NECAP 0.520 

TIMSS to Achieve 0.608 

 

The average alignment between TIMSS year 8 and the data sets was 0.535, as 

shown in Table 98. As in the TIMSS year 4 alignments, the states had a stronger 

alignment to TIMSS year 8 than the countries did. However, Belgium and Hong Kong 

were high-performing countries with low alignment to TIMSS year 8. If Belgium and 

Hong Kong were removed from the alignment average of high-performing countries, then 

the high-performing countries’ average alignment to TIMSS year 8 would be 0.554, 

higher than the states’ average alignment to TIMSS year 8. The high-performing states 

and countries had a stronger alignment to TIMSS year 8 than the low-performing states 
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and countries. All states and the high-performing countries had alignment levels that 

were above the alignment average. 

In summary, Achieve, Massachusetts, and Minnesota are the states with the 

strongest overall alignment to TIMSS in grade 8. North Carolina, California, Arizona, 

and Tennessee are the states with the weakest overall alignment to TIMSS in grade 8.  

 

TIMSS—Year 12 Alignment Analysis 

 The TIMSS year 12 framework was compared to PreK through grade 12 

standards for 61 data sets. The results are presented in Table 99.  

 

Table 99: TIMSS—Year 12 Alignments 

Data Sets Alignment Between  

TIMSS Year 12 and Data Set 

Massachusetts-Min 0.618 

Minnesota-Min 0.594 

Louisiana-Min 0.578 

Kentucky-Min 0.574 

Ohio-Min 0.572 

Kansas-Min 0.568 

Singapore-Max 0.567 

DC-Min 0.566 

Botswana-Max 0.562 

Alabama-Min 0.562 

Singapore-Mid 0.562 

Botswana-Mid 0.561 

New Mexico-Max 0.558 

Finland-Min 0.551 

North Dakota-Max 0.551 

Mississippi-Min 0.551 

Chinese Taipei-Max 0.550 

Singapore-Min 0.549 
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Data Sets Alignment Between  

TIMSS Year 12 and Data Set 

New Mexico-Min 0.548 

Chinese Taipei-Mid 0.548 

Georgia-Min 0.548 

North Dakota-Min 0.544 

Florida-Min 0.544 

Finland-Mid 0.543 

Achieve-Min 0.542 

NAEP 0.541 

Botswana-Min 0.538 

Achieve-Max 0.535 

Texas-Min 0.534 

Pennsylvania-Min 0.533 

Arkansas-Min 0.530 

Chinese Taipei-Min 0.529 

New York-Min 0.525 

AVERAGE TIMSS year  12 alignment to all data sets 0.519 

Australia-Min 0.515 

Korea-Mid 0.513 

Vermont-Min 0.506 

Japan-Min 0.503 

Ghana-Max 0.502 

Tennessee-Min 0.502 

Chile-Max 0.499 

China-Min 0.498 

Ghana-Min 0.497 

Chile-Min 0.496 

Finland-Max 0.495 

California-Min 0.493 

Hong Kong-Mid 0.493 

Hong Kong-Max 0.492 

Arizona-Min 0.492 

Arizona-Max 0.486 

Belgium-Min 0.482 

Hong Kong-Min 0.481 

North Carolina-Min 0.479 
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Data Sets Alignment Between  

TIMSS Year 12 and Data Set 

Belgium-Mid 0.469 

Northern Territory, AU-Max 0.462 

New Zealand-Max 0.461 

New Zealand-Min 0.458 

Belgium-Max 0.454 

Northern Territory, AU-Min 0.446 

Victoria-Min 0.433 

China-Max 0.420 

PISA 0.362 

 

Individual analysis demonstrated that all high-performing states were above the 

alignment average except for Vermont, as shown in Table 99. Massachusetts and 

Minnesota, two states with strong performance on TIMSS, were the top two data sets 

aligned to TIMSS year 12. Singapore, Finland-Min, Finland-Mid, and Chinese Taipei 

were the high-performing countries above the alignment average, but Hong Kong, Korea, 

Japan, Belgium, and Finland-Max were below the alignment average. However, all low-

performing states were above the alignment average. In fact, Louisiana, a low-performing 

state, had the third-strongest alignment to TIMSS year 12. Botswana was the only low-

performing country above the alignment average. The data set with the weakest 

alignment to TIMSS year 12 was PISA (.0362).   

The alignments examined in terms of low-performing and high-performing are 

shown in Table 100.  
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Table 100: TIMSS—Year 12 Alignment Averages 

TIMSS Alignments 

TIMSS to all 61 data sets 0.519 

TIMSS to states 0.542 

TIMSS to countries 0.504 

TIMSS to high states 0.564 

TIMSS to low states 0.560 

TIMSS to high countries 0.517 

TIMSS to low countries 0.522 

TIMSS to all high-performing 0.529 

TIMSS to all low-performing 0.540 

TIMSS to NAEP 0.541 

0.538 TIMSS to Achieve 

 

The average alignment for TIMSS year 12 data sets was 0.519, as shown in Table 

100. In this analysis, low-performing countries had higher alignment to TIMSS year 12 

than high-performing countries due to the weaker alignments between TIMSS year 12 

and Hong Kong, Finland, and Belgium. By contrast, high-performing states had higher 

alignment to TIMSS year 12 than low-performing states. The states in general 

demonstrated stronger alignment to TIMSS year 12 than the countries.   

In summary, Massachusetts, Minnesota, and Louisiana were the states with the 

strongest overall alignment to TIMSS in grade 12. North Carolina, California, and 

Arizona were the states with the weakest overall alignment to TIMSS in grade 12.  

Overall, examining TIMSS in grades 4, 8, and 12 revealed that the strongest 

alignments to TIMSS were with the states of Massachusetts and Minnesota and with 

Achieve. The weakest alignments to TIMSS were with the states of Arizona, California, 

and North Carolina.    
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NAEP—Year 4 Alignment Analysis 

 The NAEP year 4 framework was compared to PreK through grade 4 standards 

for 29 data sets. The results are presented in Table 101.  

 

Table 101:  NAEP—Year 4 Alignments  

Data Sets Alignment Between 

 NAEP Year 4 and Data Set 

Kentucky-Min 0.612 

New Mexico-Min 0.597 

New Mexico-Max 0.597 

Ohio-Min 0.582 

Kansas-Min 0.578 

Achieve-Min 0.560 

Achieve-Max 0.560 

DC-Min 0.560 

Massachusetts-Min 0.558 

Pennsylvania-Min 0.544 

Vermont-Min 0.537 

New York-Min 0.537 

TIMSS 0.535 

Louisiana-Min 0.531 

North Dakota-Min 0.529 

North Dakota-Max 0.529 

AVERAGE NAEP year 4 alignment to all data sets 0.528 

NECAP 0.517 

North Carolina-Min 0.515 

Arkansas-Min 0.514 

Minnesota-Min 0.500 

Tennessee-Min 0.496 

Florida-Min 0.495 

Mississippi-Min 0.494 

California-Min 0.484 

Arizona-Min 0.479 

Arizona-Max 0.479 
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Data Sets Alignment Between 

 NAEP Year 4 and Data Set 

Alabama-Min 0.479 

Georgia-Min 0.467 

Texas-Min 0.454 

 

The average alignment between NAEP year 4 and all data sets was 0.528. The 

average between NAEP year 4 and the states of interest was 0.526. The low-performing 

states exhibited stronger alignment (0.556) to NAEP year 4 than the high-performing 

states (0.539).  

 The low-performing states of New Mexico, Louisiana, and DC had above average 

alignment to NAEP year 4, as shown in Table 101. Massachusetts is typically the highest 

performer on NAEP, but Kentucky had the strongest alignment. Texas had the weakest 

alignment with NAEP.  

In summary, Kentucky, New Mexico, and Ohio were the states with the strongest 

overall alignment to NAEP in grade 4. Texas, Georgia, Arizona, and Alabama are the 

states with the weakest overall alignment to NAEP in grade 4.  

 

NAEP—Year 8 Alignment Analysis 

 The NAEP year 8 framework was compared to PreK through grade 8 standards 

for 29 data sets. The results are presented in Table 102.  

 

Table 102:  NAEP—Year 8 Alignments  
Data Sets Alignment Between 

NAEP Year 8 and Data Set 

Ohio-Min 0.640 
Kansas-Min 0.630 
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Data Sets Alignment Between 
NAEP Year 8 and Data Set 

Massachusetts-Min 0.622 
Kentucky-Min 0.620 
New Mexico-Min 0.617 
New Mexico-Max 0.617 
Vermont-Min 0.615 
DC-Min 0.615 
Louisiana-Min 0.605 
Achieve-Min 0.592 
North Dakota-Min 0.590 
North Dakota-Max 0.590 
Achieve-Max 0.590 
Mississippi-Min 0.584 
Pennsylvania-Min 0.580 
Minnesota-Min 0.578 
AVERAGE NAEP year 8 alignment to all data sets 0.578 
TIMSS 0.571 
New York-Min 0.569 
Alabama-Min 0.566 
NECAP 0.563 
Arkansas-Min 0.558 
Georgia-Min 0.553 
North Carolina-Min 0.551 
Florida-Min 0.550 
Arizona-Min 0.532 
Arizona-Max 0.532 
Texas-Min 0.513 
Tennessee-Min 0.511 
California-Min 0.501 
 

 The average alignment between NAEP year 8 and the data sets was 0.578. This 

was also the average between NAEP year 8 and the states. NAEP year 8 had slightly 

higher alignment to the high-performing states (0.604) than to the low-performing states 

(0.601). The majority of the low-performing states were above the alignment average, 

along with all of the high-performing states. The states with the highest alignment to 

NAEP year 8 were Ohio, Kansas, and Massachusetts. The states with the weakest 
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alignment to NAEP year 8 were Texas, Tennessee, and California. However, California 

does not have grade 8 standards. If it had standards at grade 8 that could be factored into 

the analysis, then its alignment to NAEP could conceivably increase.   

In summary, Kentucky, Massachusetts, Ohio, and Kansas were the states with the 

strongest overall alignment to NAEP in grade 8. Texas, Tennessee, Arizona, and 

California are the states with the weakest overall alignment to NAEP in grade 8.  

 

NAEP—Year 12 Alignment Analysis 

 The NAEP year 12 framework was compared to PreK through grade 12 standards 

for 28 data sets. The results are presented in Table 103.  

 

Table 103:  NAEP—Year 12 Alignments  

Data Sets 
Alignment Between  

NAEP Year 12 and Data Set 

Ohio-Min 0.644 

Kentucky-Min 0.634 

Kansas-Min 0.634 

Massachusetts-Min 0.628 

Vermont-Min 0.611 

DC-Min 0.606 

North Dakota-Max 0.606 

Minnesota-Min 0.602 

New Mexico-Min 0.601 

New Mexico-Max 0.600 

Louisiana-Min 0.599 

North Dakota-Min 0.599 

Pennsylvania-Min 0.591 

Mississippi-Min 0.590 

Alabama-Min 0.583 

Achieve-Min 0.581 

AVERAGE NAEP year 12 alignment to all data sets 0.579 

205 
 



Data Sets 
Alignment Between  

NAEP Year 12 and Data Set 

New York-Min 0.574 

Achieve-Max 0.573 

Arkansas-Min 0.559 

Georgia-Min 0.555 

Arizona-Min 0.546 

North Carolina-Min 0.542 

TIMSS 0.541 

Texas-Min 0.526 

Florida-Min 0.524 

Tennessee-Min 0.524 

Arizona-Max 0.522 

California-Min 0.503 

 

 The average alignment between NAEP year 12 and the data sets was 0.579. The 

average between NAEP year 12 and the states was 0.580. NAEP had higher alignment to 

the high-performing states (0.613) than to the low-performing states (0.597). As shown in 

Table 103, all high-performing and low-performing states were above the alignment 

average. The states below the alignment average were categorized as other states of 

interest.  

In summary, Kentucky, Massachusetts, Ohio, and Kansas were the states with the 

strongest overall alignment to NAEP in grade 12. Texas, Tennessee, Arizona, California, 

and Florida are the states with the weakest overall alignment to NAEP in grade 12.  

Overall, examining NAEP in grades 4, 8, and 12 revealed that the strongest 

alignments to NAEP were with the states of Ohio, Massachusetts, Kansas, and Kentucky. 

The weakest alignments to NAEP were with the states of Texas, Tennessee, Arizona, and 

California.    
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PISA Alignment Analysis 

The PISA assessment in 2006 again demonstrated a decrease in the scores of U.S. 

students. The 2006 U.S. participants, with a scaled score of 474, ranked statistically 

significantly below the OECD average range of 495–504. The top-ranking countries in 

2006 included Chinese Taipei (549), Finland (548), Hong Kong (547), Korea (547), the 

Netherlands (531), and Switzerland (530).  

Determining the degree of alignment among countries and states to the PISA 

framework had to be handled differently because many states and countries had standards 

that spanned the secondary level, rather than just year 9 or 10 standards. The PISA 

framework was compared against the year 9–12 standards, or the secondary level. The 

PISA framework was compared to the secondary standards for 44 data sets. The results 

are presented in Table 104.  

 

Table 104: PISA Average Alignments  
Data Sets PISA Aligned to Secondary Level 

Kentucky-Min 0.388 
New Mexico-Min 0.381 
Vermont-Min 0.376 
Mississippi-Min 0.372 
Botswana-Mid 0.366 
Singapore-Mid 0.365 
TIMSS 0.362 
Ohio-Min 0.361 
NAEP 0.360 
Texas-Min 0.358 
Kansas-Min 0.358 
Australia-Min 0.352 
Botswana-Min 0.350 
Georgia-Min 0.346 
Pennsylvania-Min 0.346 
Hong Kong-Min 0.346 
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Data Sets PISA Aligned to Secondary Level 

North Dakota-Min 0.345 
Louisiana-Min 0.345 
Alabama-Min 0.341 
Tennessee-Min 0.339 
Florida-Min 0.336 
AVERAGE PISA alignment to all data sets 0.332 
Northern Territory, AU-Min 0.331 
Minnesota-Min 0.325 
DC-Min 0.325 
Finland-Mid 0.324 
California-Min 0.324 
Singapore-Min 0.321 
Massachusetts-Min 0.320 
North Carolina-Min 0.320 
Finland-Min 0.320 
New York-Min 0.318 
Chinese Taipei-Min 0.318 
Belgium-Mid 0.318 
Achieve-Min 0.316 
Arkansas-Min 0.316 
Japan-Min 0.311 
Korea-Mid 0.309 
Belgium-Min 0.309 
Ghana-Min 0.300 
Arizona-Min 0.296 
New Zealand-Min 0.282 
Chile-Min 0.281 
Victoria-Min 0.271 
China-Min 0.255 
 

Table 104 illustrates the low levels of alignment in this comparison. Part of this 

low alignment might be explained with the actual setup of the PISA framework, which 

makes it very difficult to compare against other frameworks. Other assessment 

frameworks are set up similar to a standards document with a list or outline of some sort 

describing the content being covered. PISA, on the other hand, has a series of word 

problems, and the mathematical content being covered must be extracted from those 
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word problems. In this study, two of the mathematics content experts extracted the 

content from the mathematics word problems and then used that information to form a 

PISA framework. That framework was added to the other standards documents and coded 

and analyzed like the other data sets. Until PISA has a set of actual mathematics 

frameworks that can be compared adequately to other standards documents, it will be 

difficult to truly align any content to the PISA assessment. 

In summary, Kentucky, Mississippi, Vermont, and New Mexico were the states 

with the strongest overall alignment to PISA. Arizona, New York, and Arkansas, along 

with Achieve, were the states and data set with the weakest overall alignment to PISA.  

Examining the strongest alignments among TIMSS, NAEP, and PISA highlighted 

the differences between the TIMSS and NAEP type of assessment and the PISA 

assessment. Achieve was a top aligner on TIMSS but had one of the weakest alignments 

compared to PISA. Arizona is one of the few states that was consistent and aligned 

poorly to all three assessments of TIMSS, NAEP, and PISA. It was similar to a reverse 

pattern with PISA. It had 6 low performers above the alignment average and 3 high 

performers above the alignment average. However, it had 3 low performers below the 

alignment average and 10 high performers below the alignment average.     
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Research Question 3 

What cognitive demand levels are emphasized in high-performing and low-performing 

data sets? 

 
The SEC methodology assesses the percentage of emphasis at five cognitive 

demand levels: memorize, perform procedures, demonstrate understanding, 

conjecture/generalize/prove, and solve non-routine problems. The cognitive demand 

levels were analyzed at the elementary, middle school, and secondary school grade 

ands. Cognitive Demand was also analyzed for TIMSS, PISA, and Achieve.   b

 
Elementary Cognitive Demand Levels 

 
 Cognitive demand levels were assessed and analyzed at the elementary school 

band for 38 data sets, as shown in Table 105. The percentage describes the amount of 

emphasis on that cognitive demand level in the elementary standards.   
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Table 105: Elementary Cognitive Demand Levels  

Elementary Cognitive Demand Levels  

  

Memorize 
Perform 

Procedures 

Demonstrate 

Understanding 

Conjecture, 

Generalize, 

Prove 

Solve 

Non-

Routine 

Problems 

Achieve-Min and Max 13% 65% 19% 1% 2% 

Alabama-Min 8% 78% 8% 4% 3% 

Arizona-Min and Max 1% 70% 20% 6% 4% 

Arkansas-Min 1% 82% 13% 3% 1% 

Australia-Min 8% 43% 33% 10% 6% 

Botswana-Min, Mid, and Max 9% 84% 3% 2% 3% 

California-Min 4% 82% 12% 1% 1% 

Chile-Min and Max 2% 68% 23% 5% 1% 

China-Min and Max 15% 56% 22% 0% 7% 

Chinese Taipei-Min, Mid, and Max 14% 67% 18% 1% 0% 

DC-Min 4% 82% 9% 3% 2% 

Finland-Min, Mid, and Max 1% 61% 24% 7% 7% 

Florida-Min 6% 84% 8% 1% 1% 

Georgia-Min 6% 40% 43% 7% 4% 

Ghana-Min and Max 23% 75% 2% 0% 0% 

Hong Kong-Min, Mid, and Max 40% 52% 8% 0% 0% 

Japan-Min 8% 54% 38% 0% 0% 

Kansas-Min 13% 56% 24% 4% 2% 

Kentucky-Min 2% 42% 41% 9% 5% 

Korea-Mid 5% 38% 53% 1% 3% 

Louisiana-Min 3% 93% 2% 1% 1% 

Massachusetts-Min 5% 77% 13% 3% 3% 

Minnesota-Min 6% 63% 19% 3% 9% 

Mississippi-Min 6% 61% 24% 8% 2% 

New Mexico-Min and Max 4% 78% 13% 3% 2% 

New York-Min 14% 55% 27% 3% 1% 

New Zealand-Min and Max 13% 58% 21% 4% 4% 

North Carolina-Min 0% 69% 25% 4% 1% 

North Dakota-Min and Max 10% 70% 15% 5% 1% 

Northern Territory-Min and Max 7% 78% 6% 5% 4% 
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Elementary Cognitive Demand Levels  

  

Memorize 
Perform 

Procedures 

Demonstrate 

Understanding 

Conjecture, 

Generalize, 

Prove 

Solve 

Non-

Routine 

Problems 

Ohio-Min 1% 70% 23% 5% 1% 

Pennsylvania-Min 2% 64% 19% 8% 7% 

Singapore-Mid and Max 21% 73% 3% 1% 3% 

Singapore-Min 20% 74% 3% 1% 3% 

Tennessee-Min 6% 33% 47% 8% 7% 

Texas-Min 2% 67% 14% 6% 11% 

Vermont-Min 8% 53% 28% 7% 3% 

Victoria-Min 22% 70% 2% 5% 1% 

AVERAGE 9% 65% 19% 4% 3% 

 

At the elementary (years K-5) level, the majority of data sets emphasized the 

cognitive demand level of perform procedures (65%), followed by the cognitive demand 

level of demonstrate understanding (19%), as shown in Table 105.  

The low-performing states emphasized the same two cognitive demand levels as 

all data sets: perform procedures and demonstrate understanding. However, the low-

performing data sets had a higher emphasis on perform procedures and a smaller 

emphasis on demonstrate understanding that the average of all low performers. In 

particular, Louisiana emphasized perform procedures almost exclusively (93%).  

The high-performing states also emphasized the same two cognitive demand 

levels. However, Kansas and North Dakota also had larger emphasis on memorize than 

the other high-performing states. The high-performing countries emphasized perform 

procedures and demonstrate understanding as well. However, there was more emphasis 

on memorize than with the other elementary data sets. Hong Kong and Singapore 
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emphasized memorize much more than demonstrate understanding. Korea had more 

emphasis on demonstrate understanding (53%) than on perform procedures (38%). All 

high performers other than Finland had little to no emphasis on 

conjecture/generalize/prove and solve non-routine problems. 

In summary, most of the data sets emphasized perform procedures and 

demonstrate understanding. The low-performing states had a heavier emphasis on 

perform procedures that the other data sets. The high-performing countries had a much 

heavier focus on memorize than any of the other data sets at the elementary level.       

 

Middle School Cognitive Demand Levels 

Cognitive demand levels were assessed and analyzed at the middle school band 

for 28 data sets, as shown in Table 106. The percentage describes the amount of emphasis 

on that cognitive demand level in the middle school standards.    

 

Table 106: Middle School Cognitive Demand Levels  

Middle School Cognitive Demand Levels 

  

Memorize 
Perform 

Procedures 

Demonstrate 

Understanding 

Conjecture, 

Generalize, 

Prove 

Solve Non-

Routine 

Problems 

Texas-Min 0% 65% 11% 12% 12% 

Pennsylvania-Min 0% 69% 12% 16% 2% 

Tennessee-Min 2% 33% 48% 9% 7% 

Minnesota-Min 4% 61% 21% 7% 8% 

Achieve-Min 9% 49% 27% 9% 5% 

Achieve-Max 9% 50% 27% 9% 5% 

Mississippi-Min 1% 65% 22% 7% 6% 
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Middle School Cognitive Demand Levels 

  

Memorize 
Perform 

Procedures 

Demonstrate 

Understanding 

Conjecture, 

Generalize, 

Prove 

Solve Non-

Routine 

Problems 

Kentucky-Min 2% 42% 44% 6% 6% 

Vermont-Min 5% 63% 22% 7% 2% 

Arizona-Min and Max 1% 75% 15% 8% 1% 

North Dakota-Min 5% 76% 12% 4% 3% 

New Mexico-Min 5% 82% 6% 5% 1% 

Japan-Min 0% 45% 49% 2% 4% 

Kansas-Min 14% 56% 24% 4% 2% 

Korea-Mid 4% 24% 67% 1% 4% 

Massachusetts-Min 1% 82% 11% 4% 2% 

Singapore-Min 16% 74% 4% 2% 3% 

Georgia-Min 2% 57% 36% 4% 1% 

New York-Min 13% 64% 19% 5% 0% 

Florida-Min 2% 86% 8% 4% 0% 

Alabama-Min 3% 78% 15% 3% 1% 

Singapore-Max 13% 78% 5% 1% 2% 

DC-Min 2% 87% 8% 3% 1% 

Ohio-Min 1% 68% 28% 3% 1% 

North Carolina-Min 0% 75% 22% 3% 0% 

Singapore-Mid 14% 78% 5% 0% 2% 

California-Min 3% 85% 10% 2% 0% 

Louisiana-Min 0% 99% 0% 1% 0% 

AVERAGE 5% 67% 21% 5% 3% 

 

 The middle school data sets (years 6-8) also emphasized perform procedures 

(67%) and demonstrate understanding (21%). However, New York split the percentages 

more evenly between memorize (13%) and demonstrate understanding (19%) than most 

of the other data sets. North Carolina, Pennsylvania, and Texas had no emphasis on 
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memorize. The states’ percentage of emphasis on memorize ranged from 0% to 14%. 

Texas placed a larger emphasis on conjecture/generalize/prove (12%) and solve non-

routine problems (12%) than other data sets. Tennessee and Pennsylvania also had higher 

percentages of emphasis on these cognitive demand levels than other data sets at this 

level. 

The low-performing states had a higher percentage of emphasis on perform 

procedures than other data sets studied. Again, Louisiana had almost exclusive emphasis 

on perform procedures compared to other low-performing states. Mississippi had a 

higher level of emphasis on solve non-routine problems than other low-performing states.  

 The high-performing data sets emphasized cognitive demand differently. 

Singapore had a heaver emphasis on perform procedures and memorize, whereas Japan 

and Korea emphasized perform procedures and demonstrate understanding. The states 

all emphasized perform procedures and demonstrate understanding, except for Kansas. 

Kansas had much heavier emphasis spread between memorize and demonstrate 

understanding with less emphasis on perform procedures than the other data sets.  

 In summary, the middle school data sets also emphasized perform procedures and 

demonstrate understanding. The low-performing data sets again emphasized perform 

procedures. However, the high-performing data sets had a heavier emphasis on 

demonstrate understanding and on memorize than the average for all the data sets or the 

average for the low performers.   
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Secondary Cognitive Demand Levels 

Cognitive demand levels were assessed and analyzed at the secondary grade band 

for 59 data sets, as shown in Table 107. The percentage describes the amount of emphasis 

on that cognitive demand level in the secondary standards.    

 

Table 107: Secondary Cognitive Demand Levels  

Secondary Cognitive Demand Levels 

  

Memorize 
Perform 

Procedures 

Demonstrate 

Understanding 

Conjecture, 

Generalize, 

Prove 

Solve Non-

Routine 

Problems 

Achieve-Max 3% 37% 43% 12% 7% 

Achieve-Min 3% 36% 43% 11% 7% 

Alabama-Min 3% 72% 8% 9% 8% 

Arizona-Max 0% 77% 12% 10% 1% 

Arizona-Min 0% 75% 12% 13% 1% 

Arkansas-Min 1% 85% 6% 8% 1% 

Australia-Min 2% 59% 25% 11% 3% 

Belgium-Max 0% 70% 23% 1% 6% 

Belgium-Mid 0% 71% 24% 1% 4% 

Belgium-Min 0% 72% 23% 0% 5% 

Botswana-Max 11% 82% 5% 1% 1% 

Botswana-Mid 12% 80% 5% 1% 2% 

Botswana-Min 2% 88% 7% 1% 2% 

California-Min 3% 79% 4% 14% 0% 

Chile-Max 1% 73% 15% 8% 3% 

Chile-Min 2% 68% 18% 10% 2% 

China-Max 18% 35% 19% 17% 12% 

China-Min 18% 42% 24% 8% 8% 

Chinese Taipei-Max 21% 48% 24% 5% 1% 

Chinese Taipei-Mid 21% 48% 24% 6% 1% 

Chinese Taipei-Min 10% 43% 38% 7% 2% 

DC-Min 0% 78% 9% 12% 1% 

Finland-Max 1% 78% 12% 4% 6% 
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Secondary Cognitive Demand Levels 

  

Memorize 
Perform 

Procedures 

Demonstrate 

Understanding 

Conjecture, 

Generalize, 

Prove 

Solve Non-

Routine 

Problems 

Finland-Mid 1% 69% 14% 4% 12% 

Finland-Min 0% 75% 10% 2% 13% 

Florida-Min 4% 82% 5% 5% 4% 

Georgia-Min 2% 59% 31% 5% 3% 

Ghana-Max 6% 80% 13% 1% 0% 

Ghana-Min 6% 86% 7% 1% 0% 

Hong Kong-Max 34% 46% 16% 2% 1% 

Hong Kong-Mid 38% 43% 15% 2% 1% 

Hong Kong-Min 39% 46% 11% 3% 1% 

Japan-Min 5% 38% 43% 5% 8% 

Kansas-Min 13% 60% 22% 5% 1% 

Kentucky-Min 2% 46% 39% 9% 4% 

Korea-Mid 0% 27% 70% 1% 2% 

Louisiana-Min 0% 90% 5% 5% 0% 

Massachusetts-Min 2% 80% 10% 2% 6% 

Minnesota-Min 8% 57% 20% 9% 7% 

Mississippi-Min 1% 56% 24% 9% 11% 

New Mexico-Max 3% 91% 4% 2% 1% 

New Mexico-Min 4% 90% 4% 2% 1% 

New York-Min 6% 68% 18% 8% 0% 

New Zealand-Max 0% 76% 2% 15% 7% 

New Zealand-Min 0% 84% 2% 11% 3% 

North Carolina-Min 1% 87% 11% 2% 0% 

North Dakota-Max 4% 66% 18% 8% 3% 

North Dakota-Min 6% 64% 20% 7% 4% 

Northern Territory-Max 2% 78% 14% 4% 3% 

Northern Territory-Min 2% 79% 12% 4% 3% 

Ohio-Min 0% 80% 17% 2% 0% 

Pennsylvania-Min 1% 67% 9% 16% 8% 

Singapore-Max 9% 79% 4% 5% 2% 

Singapore-Mid 9% 83% 4% 3% 2% 

Singapore-Min 12% 80% 1% 3% 4% 
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Secondary Cognitive Demand Levels 

  

Memorize 
Perform 

Procedures 

Demonstrate 

Understanding 

Conjecture, 

Generalize, 

Prove 

Solve Non-

Routine 

Problems 

Tennessee-Min 3% 24% 51% 16% 6% 

Texas-Min 0% 60% 15% 23% 1% 

Vermont-Min 2% 66% 23% 5% 5% 

Victoria-Min 13% 77% 5% 6% 0% 

AVERAGE 6% 67% 17% 6% 4% 

 

 Majority of the data sets emphasized perform procedures (67%) and demonstrate 

understanding (17%). However, there were some significant outliers. Texas had 23% 

emphasis on conjecture/generalize/prove compared to the average of 6%. Tennessee had 

51% emphasis on demonstrate understanding compared to the average of 17%. Georgia 

had 31% emphasis on solve non-routine problems compared to the average of 4%. China-

Max had 12% emphasis on solve non-routine problems compared to the average of 4%. 

Achieve had 36-37% emphasis on perform procedures compared to the average of 67%. 

Achieve also emphasized demonstrate understanding in the majority of its secondary 

standards compared to the majority of the data sets that emphasized perform procedures.  

 As seen in elementary and middle school, the low-performing states emphasized 

perform procedures at a higher level than other data sets. However, DC emphasized 

conjecture/generalize/prove rather than memorize. Mississippi emphasized solve non-

routine problems more than memorize.  

The low-performing countries followed the same pattern of the majority of the 

secondary data sets and emphasized perform procedures and demonstrate understanding. 
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However, Botswana emphasized memorize over demonstrate understanding in its mid 

and max path. Chile emphasized conjecture/generalize/prove rather than memorize.   

The high-performing states also followed the pattern of emphasizing perform 

procedures and demonstrate understanding. Massachusetts had much more emphasis 

(80%) on perform procedures than the average of 65%. The high-performing countries 

followed the pattern of emphasizing perform procedures and demonstrate understanding. 

Finland-Min and Finland-Mid had a heavier than average emphasis on solve non-routine 

problems.  

 

TIMSS, PISA, and Achieve Cognitive Demand Levels 

The cognitive demand levels were investigated for TIMSS, PISA, and Achieve. 

he results are shown in Table 108.  T

 
 
Table 108: TIMSS, PISA, and Achieve Cognitive Demand Levels 

TIMSS, PISA, and Achieve Cognitive Demand Levels 

  

Memorize 
Perform 

Procedures 

Demonstrate 

Understanding 

Conjecture, 

Generalize, 

Prove 

Solve Non-

Routine 

Problems 

TIMSS year 4 8% 72% 15% 5% 0% 

Achieve K-4 14% 62% 21% 1% 2% 

TIMSS year 8 6% 74% 13% 5% 1% 

Achieve K-8 11% 58% 23% 5% 3% 

PISA 2% 54% 24% 2% 17% 

 
As shown in Table 108, the largest difference in cognitive demand is in the level 

of solve non-routine problems.  PISA has a heavy emphasis at that level, compared to 

TIMSS and PISA. Achieve also had heavier emphasis on memorize than either TIMSS or 
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PISA. Achieve and PISA had a heavier emphasis on demonstrate understanding than 

TIMSS. TIMSS had a larger percentage of emphasis on perform procedures than either 

Achieve or PISA. PISA had the smallest emphasis on memorize of the TIMSS and 

Achieve, but many high-performing countries had a large emphasis on memorize and a 

much smaller emphasis on solve non-routine problems.  

In summary, the low-performing data sets emphasized perform procedures more 

than the average data set did. The high-performing states put less emphasis on perform 

procedures and more on demonstrate understanding. The high-performing countries put 

less emphasis on perform procedures and more on demonstrate understanding and 

memorize.  

Overall, several patterns emerged from analyzing cognitive demand levels across 

elementary, middle school, and secondary levels. The majority of the data sets 

emphasized perform procedures and demonstrate understanding. The low-performing 

states emphasized perform procedures more than the other data sets. The high-

performing countries emphasized memorize more than the other data sets. Other than 

Finland at all levels and Japan at the secondary level, there was only a small emphasis on 

conjecture/generalize/prove and solve non-routine problems. However, the high-

performing states had more emphasis on conjecture/generalize/prove and solve non-

routine problems than the high-performing Asian countries.  
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Conclusions 

 
Research Question 1:  

What is the degree of alignment among K-12 mathematics content standards?  

 Overall, the alignment numbers indicated that the states and countries were all 

quite different in terms of standards of instruction. The strongest alignments were at the 

elementary level in grades 1–3. The alignment numbers weakened as the grade levels 

progressed.    

A surprising result was the number of high and low performers that aligned to 

each other. The expected result was high levels of alignment among high performers and 

low levels of alignment among low performing countries. However, this was not the case. 

Botswana and Ghana, two low performers, were strongly aligned to Singapore in some 

grade levels. DC and Louisiana, two low-performing states, also exhibited high alignment 

to some of the high-performing states. The states exhibited stronger alignment to each 

other than to the high-performing countries. In many cases, high-performing countries 

aligned stronger to states than to other high-performing countries. This suggests that it is 

more than similar standards that factor into high- and low-performing data sets.  

Throughout the analysis, DC and Louisiana continued to align strongly to high-

performing states. DC’s standards are dated 2006, and Louisiana’s are from 2008. 

Though these two states are designated as low-performing in this analysis, this 

designation was based on 2003 and 2007 test results. Once the states have had more 

implementation time with their fairly new standards, test results and thus their low- and 

high-performing designations may change. In addition, according to DC’s department of 
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education website, DC adopted and then modified the Massachusetts standards. This 

explains the high alignment between DC and Massachusetts.   

 The states and countries were aligned at the individual grade levels and examined. 

This allowed for deeper analysis between data sets. For example, the Korea grade 8 

standards were compared to all of the Texas grades 1–8 standards to determine the 

strongest degree of alignment between Korea grade 8 and any Texas grade level. Texas 

grade 7 exhibited the strongest alignment to Korea grade 8.  

This grade-level sequence analysis revealed which data sets had grade-level 

sequences that matched the grade-level sequences of high-performing countries. Table 

109 lists the percentage of grade-level sequences that matched high-performing grade-

level sequences for each data set.  

 
Table 109: Percentage of Match in Grade-Level Sequences 

Data Set Percentage of Match in Grade-Level Sequences 

Singapore 74% 
California 73% 
Ohio 67% 
DC 66% 
Japan 60% 
Georgia 60% 
Chinese Taipei 59% 
Minnesota 58% 
New York 55% 
Massachusetts 55% 
New Mexico 53% 
Alabama 52% 
Mississippi 51% 
Arkansas 50% 
Florida 50% 
Vermont 50% 
Texas 48% 
Hong Kong 47% 
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Data Set Percentage of Match in Grade-Level Sequences 

Kansas 47% 
Achieve 45% 
Arizona 45% 
Tennessee 45% 
North Dakota 45% 
North Carolina 43% 
Louisiana 16% 
 

 The percentage of grade levels that matched the sequences of high-performing 

countries ranged from 74% to 16%, as shown in Table 109. The average percentage of 

grade-level sequence matches was 52.56%. The high-performing countries with the 

strongest match in grade-level sequences to other high-performing countries were 

Singapore, Japan, and Chinese Taipei. Hong Kong, however, had the lowest amount of 

grade-level sequence matches to other high-performing countries. The states with the 

strongest match to the grade-level sequences of high-performing countries were 

California, Ohio, DC, Georgia, Minnesota, New York, and Massachusetts. The state with 

the least amount of match between its grade-level sequences and high-performing 

countries was Louisiana (16%).    

 When grade 2 standards of a high-performing country align to grade 4 standards 

of a state, this implies that something is different in one of the sets of standards. Because 

all these matches were benchmarked against high-performing countries, the assumption 

can be made that the high-performing country has strong standards that are sequenced 

appropriately and thus the problem may lie in the standards of the state being studied. 

This is also verified by research. According to Schmidt and Houang, (2007, p. 66), 
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“extensive repetition of virtually the same standards across grade levels is found in the 

United States.”   

 For example, Singapore grade 8 aligned at the same level (0.21) to Texas grades 7 

and 8. Though the degree of alignment is low, this still suggests that Texas grades 7 and 8 

standards are similar, and that grade 8 is not progressively more rigorous and complex 

than its grade 7 standards. In the case of Texas, and many other states, standards are not 

progressing from “simple to increasingly more complex” (Valverde & Schmidt, 1998). It 

may also suggest that many topics are covered, but not mastered, and thus are covered 

again the following school year. This seems to support the notion that mathematics 

standards in the United States are “a mile wide and an inch deep” and that they are not 

taught to mastery, especially when so many states have had multiple grade levels that 

align to a single grade level from a high-performing country (Schmidt et al., 2004). In 

addition, it supports the analysis of Valverde and Schmidt (1998) that core content from 

the primary grades often reappears over and over again in subsequent grades.        

 Minnesota’s alignment to high-performing countries and states was high, and its 

grade levels followed a similar sequence to the high-performing grade levels. 

Minnesota’s strong alignment to high-performing countries could be attributed to the 

work Minnesota had undergone with Dr. William Schmidt. Minnesota did not have 

mathematics content standards in 1995. Dr. Schmidt and his team of researchers helped 

Minnesota craft new standards that they asserted were more focused and in line with 

international benchmarks (Michigan State University, 2008). This research study seems 

to support that claim. In the 2007 TIMSS assessment, Minnesota ranked fifth in world, 
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behind the high-performing nations of Hong Kong, Singapore, Chinese Taipei, and Japan 

(Michigan State University, 2008).  

 Massachusetts’s grade-level sequence was also similar to high-performing 

countries. Massachusetts grade 3 and grade 6 matched in sequence with the high 

performers. Massachusetts grade 4 was the level with the weakest alignment to high-

performing countries. Kansas and North Dakota had stronger alignment with their grade 

3 and grade 3 of high-performing countries than with other grade levels. Vermont’s 

strongest levels when compared to high-performing countries were grade 1 and grade 4. 

 Though California, Georgia, New York, and Ohio are not classified as high- or 

low-performing states, their grade-level sequences appeared to be a good match for 

international standards. California grades 1 and 2 aligned to international grades 1 and 2. 

All of the Georgia’s grade levels were similar to international levels. New York’s grades 

2 and 5 were aligned to international grade levels. Ohio’s grades 1 and 3 were aligned to 

international grade levels.   

The low-performing state of Louisiana appeared to be unpredictable. It had strong 

alignments in one grade level and very weak alignments in another. When its grade-level 

sequence was compared against the high-performing grade-level sequences, the 

Louisiana kindergarten standards aligned to all the high-performing first grades. 

Louisiana grade 1 aligned to some of the high-performing grades 4 and 5. This 

unpredictability in alignments suggests that its standards from grade to grade may not be 

consistent in terms of focus, rigor, or coherence. 

The low-performing state of DC, however, exhibited strong alignments and fairly 

strong grade-level sequences. This suggests that its standards are more in line with 
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Massachusetts, Minnesota, and high-performing countries. However, DC remains the 

lowest performer on the NAEP assessment. 

Texas is another state that exhibited unpredictability in its standards when 

compared internationally. For example, Texas grade 3 did not align to any of the high-

performing countries’ grade 3 standards. Texas grade 3 instead aligned to Chinese Taipei 

grade 4 and Korea grade 5. Texas grade 4 aligned to high-performing countries’ grade 3 

standards. In addition, Texas grade 7 aligned to Japan grade 4 and Singapore grade 5. 

This also implies that there are significant differences in focus and rigor in the Texas 

standards as the grade levels progress.  

 The comparison of Arkansas to high-performing countries implies that Arkansas 

standards are not sequenced the same as high-performing countries. Arkansas year K 

aligned the strongest to grades 1, 2 and 3 in Chinese Taipei, grades 1 and 2 in Hong Kong 

and Japan, and grade 1 in Singapore and Korea. Arkansas’s grade 6 standards aligned 

with Singapore grade 5 standards.   

 The strongest alignments among the high-performing countries and the states 

were in years 1 and 2, which suggest that most data sets teach similar topics at these 

levels.  

 Finland, a high-performing country, had surprisingly weak alignments with other 

countries and with states. This implies that its standards vary significantly from the Asian 

high-performing countries. When Finland was compared to the high-performing Asian 

countries, Finland grade 2 matched most of their grade 3 standards. Finland grade 5 

standards matched most of their grade 3 and 4 standards. Finland’s strongest alignments 
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in elementary were with the states of Arizona (0.517), California (0.530), and Texas 

(0.523).   

 The middle school analysis was not as robust as expected, because so many of the 

international data sets had standards in grade bands that covered more than the middle 

school years of 6, 7, and 8 used in this study. This excluded Hong Kong, a high-

performing country, from much of the middle school analysis.  

The middle school alignment average was relatively strong, with an average 

alignment among the high-performing data sets of 0.536 and an average alignment 

among the low-performing data sets of 0.534. Again, DC, a low-performing state, 

exhibited stronger than expected alignments with high-performing states. California, on 

the other hand, evidenced some of the weakest alignments with other states. This may be 

due to California’s lack of grade 8 standards.  

The pattern of unpredictability in Louisiana’s standards surfaced again in the 

middle school years. For example, Singapore-Max years 6, 7, and 8 standards aligned to 

Louisiana years 7, 5, and 6 standards, respectively. Japan years 6, 7, and 8 standards 

aligned to Louisiana years 4, 5, and 5 standards, respectively. Korea years 6, 7, and 8 

standards aligned to Louisiana years 4, 6, and 6 standards, respectively.  

The middle school standards of the states appear to be the least focused, based on 

the way the middle school years sequenced against the high-performing countries. This 

supports research indicating that the middle school years repeat topics over and over from 

elementary (Schmidt et al., 2004) and are considered the “weak link in the U.S. education 

system” (Department of Education, 1997). In many cases, years 6, 7, and 8 standards for 

a high-performing country would align to just 1 year of a state’s standards. This 
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happened enough (56% of the time) to conclude that possibly the middle school standards 

of the states do not get progressively more rigorous and complex each year. It also 

implies that the standards each year do not work toward mastery but instead touch on 

topics and “revisit” those topics for the three middle school years. This supports previous 

research that has shown that “the middle grades in the USA were not grades in which 

many topic introductions took place at all, being mostly characterized by the continuous 

revisiting of material originally introduced in elementary school” (Valverde & Schmidt, 

2000, p. 679). The year 6 standards were aligned across multiple middle school grades 

17% of the time; year 7 standards, 55% of the time; and year 8 standards, 28% of the 

time. This conclusion is confirmed by Schmidt, who stated that the U.S. curriculum 

appears to be “unfocused” and “highly repetitive, lacking coherence, and providing little 

rigorous intellectual challenge during the middle years” (Schmidt et al., 2004; Schmidt & 

McKnight, 1998). His analysis has shown that high-performing countries teach 

mathematics in a more “coherent sequence” (Schmidt et al., 2004; Schmidt et al., 2005; 

Valverde & Schmidt, 1998, 2000).  

 The secondary level was the most difficult to align because of the flexibility of 

each state’s graduation requirements. The alignment numbers may have been higher in 

this section if the maximum path of each state was determined by the state rather than 

optional and left up to student choice. Again, low-performing and high-performing states 

aligned to each other, which implies that there is more to student performance in a state 

than just rigorous content standards. 

 In summary, the alignment numbers continued to get weaker as the grades moved 

higher. The strongest alignments were in elementary school, and the weakest alignments 
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were in secondary school. The average alignment for elementary was 0.553. The average 

alignment for middle school was 0.467. The average alignment for secondary school was 

0.353. Most of the high-performing countries did not have course-level standards, as 

many of the states do. Instead, these countries had standards for year 9, year 10, and so 

on.   

Examining elementary, middle school, and secondary alignments to determine the 

best states in terms of alignment to high-performing countries revealed that Minnesota, 

Georgia, DC, and Massachusetts were the states with the strongest overall alignment to 

high-performing countries using the 9 strong alignment indicators in elementary, middle, 

and secondary school. They were followed by Achieve, Florida, and New York.  

Minnesota and Georgia had strong alignment indicators in elementary, middle, and 

secondary school. DC, Achieve, and Florida all had stronger alignment indicators in 

elementary and middle school. Massachusetts and New York had stronger alignment 

indicators in elementary and secondary school.    

Vermont and North Carolina were the states with the weakest overall alignment to 

high-performing countries. They were followed by Tennessee, Louisiana, and Texas. 

Vermont, North Carolina, and Louisiana had weak alignment using the 8 weak alignment 

indicators in elementary, middle, and secondary school. Tennessee had weaker alignment 

in elementary and middle school. Texas had weaker alignment in middle and secondary 

school. Louisiana, North Carolina, Tennessee, and Vermont all were evaluated using 

their new 2008 standards. This suggests that their new 2008 standards may not be 

rigorous or well-aligned to high-performing data sets. The erratic grade-level sequences 

of the state standards seem to support the need for national mathematics standards 
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aligned to high-performing nations. This would provide a strong foundation at the 

elementary level and allow for more rigor and focus as the grades and thus standards 

progress in complexity.     

 

Research Question 2: What is the degree of alignment among national and international 

mathematics assessments and high-performing and low-performing data sets? 

 

 The TIMSS and PISA alignment results were surprising. The states had stronger 

alignments to TIMSS than the countries that perform so well on TIMSS. Again, this 

suggests that there is more occurring in mathematics instruction in these countries than 

just implementation of mathematics content standards. An interesting finding is the low 

alignment between TIMSS and PISA (0.362). This low alignment suggests these two 

assessments are quite different. Evidence of this can also be seen in the alignment results 

of states and countries. Finland and Belgium are classified as high-performing countries, 

partially based on their strong results on the PISA assessment. However, both of these 

countries had below average alignment to PISA. The average alignment to PISA was 

0.332, which is still quite low. Finland’s multiple paths aligned at 0.324 and 0.320. 

Belgium aligned to PISA at 0.318 and 0.309. Korea, Singapore, Japan, Chinese Taipei, 

and Hong Kong are classified as high-performing based on their strong results on the 

TIMSS and PISA assessments. Yet only Singapore-Mid and Hong Kong-Min had above 

average alignment to PISA. Neither Finland nor Belgium aligned well to the high-

performing Asian countries.  
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Consistently, Massachusetts, Achieve, and Minnesota exhibited the strongest 

alignments across TIMSS year 4, TIMSS year 8, and TIMSS year 12. Singapore was the 

high-performing country that consistently exhibited the strongest alignments to TIMSS. 

The weakest alignments to TIMSS were with the states of Arizona, California, and North 

Carolina.    

   The alignments to NAEP were relatively high compared to performances on 

NAEP. Low-performing data sets such as New Mexico, DC, and Louisiana had high 

degrees of alignment with NAEP. Overall, the strongest alignments to NAEP were with 

the states of Ohio, Massachusetts, Kansas, and Kentucky. The weakest alignments to 

NAEP were with the states of Texas, Tennessee, Arizona, and California. There were no 

patterns demonstrated by the high-performing and low-performing data sets in NAEP 

alignments. This suggests that high alignment, translated as relatively similar topics being 

covered and relatively similar emphasis on these topics, does not necessarily translate 

into high achievement.  

 The PISA alignments were the lowest alignments of all the assessments. In fact, 

the low-performing countries had higher levels of alignment to PISA than the high-

performing countries. This can be partially explained by the setup of the PISA 

framework. It is a set of non-routine problems, rather than a standards document. 

Mathematics experts went through the problem sets and used the mathematics taxonomy 

to build an actual PISA framework. This framework is what was coded and used in the 

analysis. In addition, PISA assesses skills that deal with mathematics literacy and not 

necessarily skills taught in school settings. Some researchers are now suggesting that the 

content on PISA is inappropriate for use in benchmark studies (Brookings Institution, 
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2008a; Cavanagh, 2009; Cavanagh & McNeil, 2009; Milgram, 2008). Our students test 

results from PISA are in the national news on a fairly frequent basis. But the PISA 

alignments showed stronger alignment between PISA and low performers and weaker 

alignment between PISA and high performers. However, many high-performing Asian 

nations with weak alignment to PISA actually perform quite well on PISA. This implies 

that the strength of these nations’ standards and instruction is more important than 

alignment to PISA. In other words, what they are doing in their nations is working. They 

are teaching strong mathematics content and thus can perform well on a variety of 

assessments regardless of how those assessments actually align to their content standards 

of instruction.     

 

Research Question 3: Which cognitive demand levels are emphasized in high-performing 

and low-performing data sets?    

 A majority of the data sets emphasized the cognitive demand levels of perform 

procedures and demonstrate understanding. However, the low-performing data sets had a 

tendency to have higher levels of emphasis on perform procedures than the high-

performing data sets. This suggests that the low-performing data sets may gear more of 

their instruction to the lower levels of cognitive demand at the expense of higher-order 

thinking. For example, Massachusetts and Minnesota emphasizes demonstrate 

understanding in 13%–19% of their standards. Louisiana only emphasizes demonstrate 

understanding in 2% of its standards.  

 At the elementary level, it makes sense that perform procedures, demonstrate 

understanding, and memorize would be the strongest cognitive demand levels because of 
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the mathematics foundation that is being built during the early grades. However, the 

states (high-performing and low-performing) had much more emphasis on perform 

procedures and demonstrate understanding than the high-performing countries. The 

high-performing countries, while still emphasizing perform procedures, spread more 

emphasis to memorize and demonstrate understanding. Other than Finland, the high 

performers spent almost no time emphasizing the higher cognitive demand levels of 

conjecture/generalize/prove and solve non-routine problems. This suggests that the high 

performers truly spend the elementary years building and mastering the foundation of 

mathematics skills, and less time trying to teach at a variety of different cognitive 

demand levels. This supports numerous findings on curriculum coherence and focus in 

the early years (Schmidt & Houang, 2007; Schmidt et al., 2004; Schmidt & McKnight, 

1998; Schmidt et al., 2005).  

 At the middle school level, the averages were very similar to the averages at the 

elementary level. However, the high-performing countries concentrated their emphasis on 

memorize, perform procedures, and demonstrate understanding in contrast to some of the 

states. Texas had an average of 12% emphasis on conjecture/generalize/prove and solve 

non-routine problems, compared to Singapore, Japan, and Massachusetts, which 

averaged only 3% emphasis on those cognitive demand levels. Considering Texas’s poor 

performance on and alignment to NAEP, cognitive demand may be part of the problem. 

Texas could be emphasizing conjecture/generalize/prove and solve non-routine problems 

at the expense of building the foundational skills and assuring all students can memorize, 

perform procedures and demonstrate understanding on foundational mathematics topics 

like operations.  
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 The secondary level also emphasized perform procedures and demonstrate 

understanding in a majority of the data sets. However, the low-performing data sets 

seemed to emphasize perform procedures at the expense of demonstrate understanding 

when compared to the high-performing data sets. Based on examination of high 

performers, all data sets may want to emphasize memorize, perform procedures, and 

demonstrate understanding at the elementary and middle school levels where building 

the foundation of mathematical knowledge is important. The secondary level seems to be 

the place to spend more time on conjecture/generalize/prove and solve non-routine 

problems, but not at the expense of the first three cognitive demand levels. The states that 

have spent more time on conjecture/generalize/prove and solve non-routine problems 

may actually have done so to their detriment. Texas, Pennsylvania, Tennessee, and 

Mississippi spent 12%, 12%, 11%, and 10%, respectively, on conjecture/generalize/prove 

and solve non-routine problems. This is compared to the high-performing countries of 

Korea, Hong Kong, and Singapore, which each spent only 2% on these cognitive demand 

levels.  

 Overall, several patterns emerged from analyzing cognitive demand across 

elementary, middle school, secondary levels. The majority of the data sets emphasized 

perform procedures and demonstrate understanding. The low-performing states 

emphasized perform procedures more than the other data sets. The high-performing 

countries emphasized memorize more than the other data sets did. Other than Finland at 

all levels and Japan at the secondary level, there was only a small emphasis on 

conjecture/generalize/prove and solve non-routine problems. However, the high-
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performing states had more emphasis on conjecture/generalize/prove and solve non-

routine problems than the high-performing Asian countries.  

The TIMSS cognitive demand levels were similar to the levels emphasized by the 

states. TIMSS also emphasized perform procedures and demonstrate understanding, as 

did Achieve and PISA. However, PISA had a much greater emphasis on solve non-

routine problems than either TIMSS or Achieve. 

 

Recommendations for Future Research 

This study should be replicated with all 50 states included to provide a full view 

of mathematics content in the United States as it compares to high-performing countries. 

In addition, the types of topics and number of topics covered at each grade level and 

grade band should be examined in terms of low- and high-performing.   

A fine-grain analysis should be performed on those states most aligned to the 

high-performing countries. Schmidt’s topic analysis of what he terms the A+ countries 

should be added to this fine-grain analysis as well. This detailed level of analysis would 

provide deeper levels of understanding about what is taught and how it is taught at each 

grade level. This fine-grain analysis should examine topics, percentage of emphasis on 

topics, and cognitive demand levels at all grades. This analysis could be used to further 

the conversation regarding national mathematics content standards.  

Future studies should analyze the school systems in high-performing countries to 

determine what other factors contribute to their success. Analysis should be conducted to 

determine level of teacher training, teacher quality, and content knowledge. The school 

system should be analyzed to determine the amount of time spent in mathematics classes 
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in school and time spent in mathematics classes in addition to school. This time factor 

should be compared to the states to determine how much time each state actually spends 

in mathematics instruction compared to how much time high-performing countries spend. 

A study of this nature would be enhanced by spending some time performing qualitative 

research on mathematics instruction in each of the high-performing countries. A 

quantitative benefit to this time spent on instruction study would be to enhance the study 

with the information gained in this degree of alignment research. For example, compare 

the amount of time spent in mathematics instruction at a grade level to the number of 

topics introduced, mastered, and reviewed at this grade level. Determine how much 

actual time is spent on the topics in the standards documents.  

 Instruction in most elementary mathematics classrooms ends up being driven by 

textbooks because many elementary teachers are not certified and/or comfortable 

teaching mathematics (D. I. Nelson, 2003). A thorough alignment study should be 

undertaken to compare current elementary textbooks with high-performing countries and 

their standards of instruction. This analysis should investigate the amount of material 

introduced, mastered, and reviewed at each grade level, and make recommendations for 

textbooks with stronger alignments to high-performing countries and international and 

national assessments, and with clearer and more focused content. Nelson (2003) stated 

that in the United States “textbooks are more closely correlated to student learning than 

are standards. Textbooks influence teachers’ choice of subtopics for instruction and the 

amount of time they spend teaching these topics. In other countries, standards play a 

greater role.”  
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 Achieve (2008b) released a report titled Out of Many, One: Toward Rigorous 

Common Core Standards From the Ground Up. Achieve analyzed mathematics in 16 

states and determined that there actually was a common core of 34 standards across the 

states. This common core should be analyzed using the methodology in this study, and its 

degree of alignment compared to high-performing states and countries to determine how 

this common core of state standards actually compares to the standards of high-

performing countries.  

Following the next NAEP assessment, the content standards in use in each state 

should be analyzed to try to establish a correlation between rigor of content standards and 

performance on the NAEP assessment. A study of this nature would help states determine 

truly rigorous content standards that actually make a difference in performance.   
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CHAPTER 5: PERSONAL LEADERSHIP 
 

Introduction 

This final chapter, a scholarly personal narrative (SPN), concludes my 

dissertation. It is a personal narrative about my journey of educational leadership and 

why the field of education fills me with passion, inspiration, and motivation to make a 

difference. My journey has taken many twists and turns, each of which has impacted my 

leadership story and brought me to the point of researching national and international 

mathematics standards, frameworks, and assessments.  

Nash made the case that SPN has an important place in dissertation work in his 

book about liberating scholarly writing. He stated: 

Scholarly personal narrative is the … admission that … your own 
life has meaning for both you and for others. While it is personal, it 
is also social. While it is practical, it is also theoretical. While it is 
reflective, it is also public. While it is local, it is also political. 
While it narrates, it also proposes. While it is self-revealing, it also 
evokes self-examination from readers. Whatever its unique shape 
and style of communicating to readers, an SPN’s central purpose is 
to make an impact on both writer and reader, on both the 
individual and the community. (2004, p. 29) 

 
 Scholarly personal narratives are also termed “narrative inquiry” in the qualitative 

literature (Clandinin, Pushor, & Orr, 2007). According to Connelly and Clandinin (2006), 

Arguments for the development and use of narrative inquiry come 
out of a view of human experience in which humans, individually 
and socially, lead storied lives. People shape their daily lives by 
stories of who they and others are and as they interpret their past in 
terms of these stories. Story, in the current idiom, is a portal 
through which a person enters the world and by which their 
experience of the world is interpreted and made personally 
meaningful. Viewed this way, narrative is the phenomenon studied 
in inquiry. Narrative inquiry, the study of experience as a story, 
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then, is first and foremost a way of thinking about experience. 
Narrative inquiry as a methodology entails a view of the 
phenomenon. To use narrative inquiry methodology is to adopt a 
particular narrative view of experience as phenomena under study. 
(p. 477) 
 

Crowe (2008), in her essay on personal narratives stated: 
 
Reflecting on their own lives to write a personal narrative gives 
students an opportunity they might not get elsewhere in the current 
efficiency-driven, bottom-line-conscious, check-off-the-credits 
university environment: the opportunity to see meaning in their 
own stories, and relate them to the world. A bonus was that we 
found that adding narrative to scholarly analysis made both writers 
and readers more interested. (p. 44) 

 
Personal narratives are important in many ways, but especially in the educational 

leadership field. To be an effective leader, one must be able to examine leadership 

decisions, learn from mistakes, and be willing to forge ahead and continue leading. 

McKinsey & Company, a consulting management firm, advises many of the world’s 

leaders. They also created the McKinsey Leadership Project, a project to collect oral 

histories of top women leaders who wanted to make a difference in the world. From this 

project, they developed centered leadership, a leadership model “designed to help 

women better cultivate the skills and mind-sets needed for success on their journeys to 

become leaders” (Barsh, Cranston, & Craske, 2008). The centered leadership model will 

be used in this chapter to benchmark and frame my emerging story of educational 

leadership.  

Centered leadership is comprised of a set of preconditions, five intersecting rings, 

and resultant impacts. The preconditions are intelligence, tolerance for change, desire to 

lead, and communication skills. The five intersecting rings are meaning, managing 
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energy, positive framing, connecting, and engaging. The impact of the model is presence, 

resilience, and belonging (Barsh et al., 2008).  

The first ring in the model is meaning. Meaning is the motivation behind what 

drives and moves us forward. A job must have meaning, and not just be a job. Jobs with 

meaning are especially important for leaders. Studies show that meaningful jobs produce 

higher job satisfaction, higher productivity, increased loyalty, and lower turnover. To find 

a job with meaning, you must be able to tap into your strengths (Barsh et al., 2008). 

The second ring in the model is managing energy. Managing energy is “crucial” 

to leaders (Barsh et al., 2008, p. 40). This is particularly important to women, who 

usually “come home from work only to sign onto a ‘second shift’—92% of them still 

manage all household tasks, such as meal preparation and child care” (Barsh et al., 2008, 

p. 40). For women leaders, they must “balance their energy flows” and prioritize their 

work based on those tasks that energize them rather than deplete them. 

Csikszentmihalyi’s concept of flow is important here—flow is a “sense of being so 

engaged by activities that you don’t notice the passage of time” (Barsh et al., 2008, p. 

40). Working within the concept of flow energized these woman leaders, who thus were 

more productive and gained greater satisfaction in their work. Being self-aware of 

managing energy and flow allows women leaders to arrange their day in such a way that 

spaces out the energy-zapping tasks and maximizes the energy-energizing ones (Barsh et 

al., 2008). 

The third ring in the model is positive framing. Positive framing is about the 

lenses one uses to view the world, which is critical to making the right business 

decisions. Positive framing accepts the facts of adversity realistically, and then frames 
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them in such a way as to counter those facts with action. Framing the situation positively 

means meeting challenges and decisions with confidence and a plan of action, rather than 

becoming overwhelmed by the facts of a situation. Again, the key here is self-awareness, 

and knowing that a positive frame on any situation does not cover up the facts, but 

instead allows one to deal with the facts in a positive, productive manner (Barsh et al., 

2008). 

The fourth ring in the model is connecting. Connecting is about using strong 

formal and informal networks. Women leaders with these networks have great mentors, 

enjoy more promotions, higher pay, and greater career satisfaction. Much of this is due to 

the sense of belonging and sponsorship—having others that believe in you and are 

willing to speak on your behalf and sponsor you. Yet, Barsh also talks about “reciprocity” 

in the model. Women do not only gain sponsors, but must be willing to in turn be a 

sponsor for others (Barsh et al., 2008, p. 45). 

The fifth ring in the model is engaging. Engaging is about creating your own 

opportunities and being open to opportunities that come to you. It is about finding your 

own voice and taking ownership of your professional development. You cannot wait for 

others to notice your good work or to tell you how to improve. You must engage with 

others and show you are open to opportunities. At the heart of engagement is risk taking. 

Women need to understand and accept the risk that is part of the opportunity (Barsh et al., 

2008). 

The centered leadership model creates “a shared purpose with deep meaning for 

the people involved, explicit awareness and management of energy, positive framing, 

strong informal and formal networks, and the collaborative creation of opportunities” 
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(Barsh et al., 2008, p. 48). After reading about this model, I felt it was a good fit for who 

I am and who I aspire to be. As such, it would be a great model to use to benchmark my 

leadership decisions.  

 As a scholarly personal narrative framed around the centered leadership model, 

this chapter will be divided into several sections. How It Began is about my background 

in high school, college, and career choices and decisions that led me to select a 

mathematics study on national and international standards as my dissertation topic. 

Understanding the Project is about the initial work of understanding what the Bill and 

Melinda Gates Foundation wanted and determining how to turn my daily consultant work 

into my dissertation. Project Execution chronicles the design and execution of the project. 

Moving Forward is about potential opportunities and choices on a professional level as a 

result of this project. 

 

How It Began 

You gain strength, courage and confidence by every experience in 
which you really stop to look fear in the face. You are able to say 
to yourself, “I have lived through this horror. I can take the next 
thing that comes along.” You must do the thing you think you 
cannot do. (Roosevelt, n.d) 

 

I grew up in a family of educators. My mother is a teacher. My father and his 

brother are teachers and coaches. Two aunts are teachers, and two aunts work in the 

school system as staff. I was surrounded by those that thought education was a wise and 

noble profession, and grew up with that as my model. Early in my high school career, I 

toyed with various professions. The PhD was especially intriguing and I seriously 

considered the field of psychology. But I was not ready to commit to that many years of 
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schooling. I evaluated other options, but I became more involved in education when my 

mother returned to college to complete her education degree. She spent my middle school 

and high school years working on her degree in education. She was busy raising three 

children, attending all of our education and sporting events, attending my father’s 

sporting events, and going to school. I would call out her notes to her and help her study 

while she was ironing, cooking, or driving to events.  

Ultimately, I decided the field of education was my future as well. In part, I 

decided to enter education because of hope and compassion. I was good at listening, 

helping, and instructing and I thought that I could succeed in this field. In part, I decided 

to enter education because of fear. I was smart, and there were other things I thought I 

might be able to do. But I was not sure, beyond a doubt, that I could do them. At that 

point in my life, I wanted security and reassurance. Education seemed very doable and 

very safe. I had helped my mother study for her classes, and having grown up around 

education, it seemed fail-proof. Above all, I was a perfectionist who was afraid of failure. 

I resisted doing those things in which I could not excel, and I disliked being average at 

anything. High school basketball was a prime example. I had played basketball in middle 

school and high school. However, my senior year rolled around and I found myself sitting 

the bench in basketball more often than I was comfortable. I liked the sport, but did not 

love it, and I was just an average player. Sitting on the bench was embarrassing to me as 

a high school senior who seemed to excel at everything else I attempted. I was also editor 

of our high school yearbook, and when basketball practice began to conflict with my 

work on the yearbook, I did something I had never done before: I quit basketball after the 
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season started. I used the excuse that as the editor of the yearbook, I needed to make that 

my priority. That was partially true, but I also quit because I was not excelling.  

This fear of failure was expressed not only in sports, but also in academics. I was 

afraid to fail and especially fearful of anything to do with mathematics. Growing up, I 

had this intense fear of mathematics. Most of my female role models were adamant about 

their own dislike and fear of mathematics. Though I did well in school, and did well in 

mathematics, I always felt deep inside that it was somewhat of a masquerade and that at 

some point someone was going to figure out that I was not really smart or good in 

mathematics—I just worked really hard at it. I did not fear all school subjects, because I 

excelled at them and they came easily to me. However, mathematics was different. This 

one required more work and concentration. Though I won the Advanced Mathematics 

and Trigonometry award in high school, I was still not convinced that I could succeed in 

a subject area in college that required much mathematics. I knew from my mother’s 

college experience that I would not be required to enroll in many mathematics classes if I 

studied elementary education.  

This fear ruled most of my decisions. In fact, I took the ACT twice because of this 

paralyzing fear. I was terrified that I would score so low on the mathematics portion that I 

would have to take remedial mathematics in college. I would have been mortified if that 

happened. But I continued to dwell on this, and my first round of ACT testing revealed 

high scores in all areas but mathematics. I was barely over the threshold of remedial 

mathematics. So I took this test again, and this time with the attitude that I could only get 

better. I surely could not get any worse. This time my mathematics scores were high 

enough to test out of the first level of college algebra. I knew that my fear dominated too 
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many of my decisions, but again I thought that at least in elementary education I would 

not have to take many mathematics classes.     

I graduated in the top 10 of my high school class, and I applied for and received 

many education scholarships. However, I only applied to one college—the local college 

to which I could commute. Looking back, I remember classmates talking about college 

applications and where they were applying. But the University of Louisiana–Lafayette 

(then the University of Southwestern Louisiana) was close, I could commute, and there 

was an open admissions policy. Once again, I went the route that seemed to hold success 

rather than uncertainty—I stuck with the route that was furthest from failure.   

I threw myself into college and quickly discovered a new world. So many more 

interesting fields existed than what I was exposed to at my small high school. Part of me 

was thrilled, and part of me was resentful. I loved learning, and there was so much I did 

not know and could learn! However, even though I had graduated from high school with 

honors, I felt woefully underprepared compared to the students I was meeting in my 

classes. I was a strong reader and loved reading, yet these students had read all the 

classics and were more versed in literature than I. In English classes, I felt like I was 

constantly racing to catch up by reading all that these students had already read. I loved 

the English language though, and quickly acclimated to writing English papers and 

critiques of literature. I wondered why I was not better prepared.  

Soon I wanted many degrees—I was always hungry for knowledge and I wanted 

to experience and learn everything. I did not realize that I could just take more classes in 

whatever interested me. In my mind, I had to have a degree and be a subject matter expert 

in a field of interest. I think some of this desire for knowledge was rooted in my quest to 

245 
 



prove that I could succeed, that I was not just a small-town girl. That was an issue as 

well—“small-town-ness.” My hometown was a rural community about 30 miles south of 

the university I was attending. Most people from my hometown did not leave. The 

families had been there for generations. It was located on a canal, with access to a bay, 

which then had access to the Gulf of Mexico. The major sources of employment in the 

town with a population of about 3,000 were the schools and the shrimp docks. Outside 

employment consisted mostly of men working as roustabouts offshore on oil and drilling 

platforms. We did have a few lawyers and dentists in town and other professionals who 

drove into another city for work.  

Small-town, rural Louisiana also meant accents in my speech. I did not realize the 

extent of my accent until I arrived at the university. There I discovered that though many 

people had accents, improper speech, poor enunciation, poor articulation, and improper 

grammar weren’t acceptable. I seemed to have them all. I can remember leaving my 

English class one day and continuing to pronounce the word “ask” over and over again in 

my head as I silently moved my lips to try to form the word properly. I was not aware 

that my “ask” sounded like “ax,” as it did for most of those in my hometown. There were 

many instances like this, and I worked hard to recreate my speech and in some ways to 

try to distance myself from my hometown and what it seemed to represent to me. During 

this period in my life I was young, idealistic, and judgmental. I wanted something 

different for myself, and right or wrong, that difference seemed to be tied to degrees and 

knowledge. I am sure my parents were quite exasperated with me at this time in my life, 

when I was on a mission to learn much, share that much with others, and prove to others 

that I was smart and could achieve great things.        
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I loved my geology and computer science classes, and these topics topped my list 

of new passions. Before long I was trying to convince my parents that I should change 

my major to computer science. Did they have the right to decide? Did I need their 

approval? In so many ways I considered myself independent and did not like or easily 

tolerate dependency in my friends or family. But somehow I felt the need to get my 

parents’ approval before I could change majors. And this possible major change was 

something that did not seem to go over well with them. I took several computer courses, 

and I loved the logic behind programming and the beauty and structure of the underlying 

mathematical processes. However, if I switched fields I would lose my education 

scholarships, which I could not afford. My scholarships were specific to education, and 

they covered all of my tuition and fees. I simply could not afford to switch majors. Plus, I 

had others reminding me about the safety and security of education as a profession, in 

contrast to the business profession with layoffs, job changing, no tenure, and so on. In 

addition, a switch to computer science would mean I would have to take calculus, and 

once again my mathematics fears surfaced. I was used to excelling, and the thought of 

entering an unfamiliar field with top mathematics students, most of them male, was just 

too daunting at that point in my life. I did not want more of the unsettling feeling that I 

was trying to catch up. I settled back into education and was determined to be great at it. 

Settling was what I felt I was doing for quite a while.  

After my first year of college, my 14-year-old sister was killed in a bicycle–car 

accident in front of our home. Emotionally, so many things changed for me. My sister 

and I were very close, but also very different. While I was more “left-brained” and highly 

analytical, she was very “right-brained,” gifted, and quite random. She was puzzling to 
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me in many ways because of our differences, and after her death I really buried myself in 

my studies. For the next year of school, my focus was on surviving and just living day-to-

day.   

Once I started taking more education-specific classes, I began to focus more and 

more of my studies on the gifted and talented population … as my sister was gifted and 

talented. Then education became not the field that I settled for, but the field that would 

help me to understand my sister—who she was as a gifted individual.  

I approached my life differently and began to see each day as a gift. And I knew I 

had to do something with that gift. I became highly focused and driven to succeed and 

prove, I think, that I was still here for a reason. Underlying that all, I also needed to prove 

that I was still here. As one can imagine, a death of a young child changes the family 

dynamics quite a bit. I was still living at home, and I felt like I constantly needed to 

excel, to draw attention my way, to do something to demonstrate that I was still here and 

that life could go on. Everything in our lives seemed to revolve around my sister—her 

death and where she would be at this point in her life if she were still alive.  

Somehow, studying education allowed me to have a positive connection to my 

sister. There was a reason to study education. I wanted to learn how to reach and teach 

children like her. I had a purpose that was larger than me. Because she surely had not felt 

like she fit in our hometown. We had many conversations about this, and she felt isolated 

in and out of school, simply because she was labeled as a gifted student. This purpose and 

meaning in my life work became a calling and gave me a reason to study and learn. In 

reflecting on this period in my life through the lenses of centered leadership, this decision 

was important because it did give my work meaning beyond just a daily job. Educating 
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children, and making sure they had educators that believed in them, surely would 

influence their lives as well. I needed to make sure as an educator that I let my students 

feel like they mattered.  

I think I was not only seeking to understand the process of educating gifted and 

talented children, but I was also on a quest to understand what made my sister tick and, in 

some ways, what made me tick. The more I read and studied, the more I felt called to 

teach this population and to be their advocate. Finally, I understood so much more about 

why my sister did the things that she did. However, actually teaching this population 

would be a stretch for me in a sense, because I was branching out to teach a segment of 

the population that I considered smarter than I. Possibly, tied into that decision was a 

buried motivation to make sure that what I did from here on in life mattered and had 

meaning. 

During my last year of college, I applied for a graduate assistantship in the 

University’s Center for Gifted and Talented Education. I was nervous about it. Though 

my analytical score on the GRE was very high, my test scores were only above average, 

not exceptional, in literacy and quantitative work. However, the director of the center said 

I had an incredibly high analytical score, and suddenly I did not seem to be so out of 

place. I received the assistantship, and upon graduating with my bachelor’s degree, 

started working for the university and going to school full-time in a pursuit of a Master of 

Education in Gifted and Talented Education, with a minor in Instructional Technology.  

With field experiences and work in local schools, I quickly realized that gifted 

and talented students were exactly those I was supposed to be studying. I related to these 

kids, and I was driven to push them and develop them to their fullest potential. I wanted 
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them to know that they mattered—that outside of their label they mattered. I wanted them 

to know that they could do great things and choose to do work that made a difference in 

the world. I did find that I related better to those who were academically gifted rather 

than artistically gifted. Maybe that was because my sister’s special gift was in academics 

and language, not in artistic expression.  

I think in some ways I wanted to teach these children because it made me feel 

smarter. After all, teaching the gifted kids was not something the majority of my 

classmates wanted to do. In my education classes I heard many lament that they “just 

could not relate to those kids,” “those kids are too smart for me,” and “I don’t want to 

teach kids that constantly challenge me.” Maybe in some ways I felt that if I could excel 

while teaching those kids, then I really was not masquerading as smart anymore. Maybe 

this meant I really was smart.      

In college, I immersed myself in research and the study of theory and philosophy 

of teaching. I read voraciously about philosophies of teaching mathematics and of 

teaching reading, the two subjects that most interested me. I was constantly challenging 

my family of educators about their approaches to teaching and how it related to research. 

The analytical side of me wanted everything grounded in research and theory.  

Though I was working on my master’s degree at the same university where I 

completed my undergraduate degree, I did not know anyone in my classes. During one of 

my gifted classes, one of the older graduate students spoke about her passion for gifted 

education, and it seemed like we shared similar views about these students. For some 

reason I identified with her and was also intrigued by her. She seemed so smart, classy, 

and “put together.” We were tasked with finding a partner for a project, and I took a risk 
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and introduced myself to her and asked about the project. It turned out that she already 

had a team of colleagues for the project, but they said I could join their group, though I 

think it was a bit reluctantly. Regardless, I was glad to have a team, and I was determined 

that I would prove I deserved to be part of their group and would not drag them down. 

Upon reflection, this was an important defining moment for my future. This risk taking, 

reaching out to my classmate, Melinda Mangham, changed the course of my professional 

life in a very positive direction.  

Melinda and I became great friends and classmates, despite of our age difference, 

experience, and way of life. In so many ways, Melinda became my first career mentor. 

Melinda believed in me and encouraged me to constantly take risks and believe I could 

do more. She pushed me and accepted me at the same time. She taught me to dream 

bigger, and we had many, many late night conversations about education … what we 

liked, did not like, and how we would change the system and thus change the world. She 

taught me about quality of presentation in our projects and products and exposed me to a 

different life than I had previously known. But above all, she treated me as an equal. She 

treated me as if my voice mattered … regardless of the fact that I was young and 

idealistic, with very limited exposure to the world outside of South Louisiana and Cajun 

country. I began to develop a stronger sense of purpose and self-confidence. With 

Melinda’s support, we wrote proposals and were invited to present at local, regional, and 

national education conventions. We traveled to other states and met other leaders in the 

field of gifted education. We both felt very strongly about giftedness in females, and 

concentrated most of our work and research in this area. We were even invited to present 
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at conferences outside of the field of education, like the conference on Single Parenting 

and Gender Equity.  

In addition to Melinda, I had the pleasure of having Dr. Sally Dobyns as one of 

my professors. Getting to know Sally was another defining moment for me in terms of 

educational leadership. Sally was also a strong, gifted woman, just like Melinda. Sally 

also accepted me, encouraged me, and continued to expose me to new and existing 

things. Sally not only opened doors for me, but helped me fit in as well. I traveled and 

presented at major gifted conferences, and because Sally was so well connected, she was 

constantly introducing me to top leaders in the field. To this day, Dr. Joe Renzulli and Dr. 

Sally Reis are the two top researchers in gifted education. Thanks to Sally, I met and 

talked to these individuals numerous times. I took classes with them at the University of 

Connecticut (UCONN). I taught in their summer institutes. I even cooked jambalaya in 

their kitchen. I met others teaching at different universities that studied under Renzulli 

and Reis, and I began to see that these people were not impossibility above me. If I 

worked hard, I could do great things like these people whose work had a major impact on 

the field of gifted education. I did not feel like the small-town girl from Louisiana who 

was out of her league, but instead felt like I could achieve and succeed at whatever I set 

my mind to.    

  Melinda and Sally were both strong, gifted women who made me feel strong and 

gifted as well. They encouraged me to step outside my experience, to try new things, to 

not be afraid simply because of the fear of failure, and to listen to my own voice. They 

were role models of what strong women can do and be, and they accepted me as I was, 
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while at the same time encouraging me to strive for more. They modeled centered 

leadership for me by their actions.  

As the graduate assistant in the Center for Gifted and Talented Education, I began 

to feel like maybe I was not so far out of my league. I was now attending and speaking at 

conventions, doing training for teachers locally and regionally, and starting to believe that 

I had the ability to do whatever I set my mind to. These women were mentors to me on a 

personal and professional level, and their impact on my life and the directions I have 

taken is still felt today. I was young and idealistic, and I wanted to really impact the field 

of education. They supported and encouraged me, and made me feel like I could make a 

difference if I truly wanted to. With their guidance, acceptance, and mentorship, they 

modeled thinking big and believing that each of us could make a difference if we tried to 

do so.  

Introducing myself to Melinda was an example of engaging from the centered 

leadership model. Not only was introducing myself to someone and asking to work with 

her on a project risky for me, but given my personality, it was completely out of my 

comfort zone. It was also the start of many networks. I had the opportunity to meet 

Melinda’s and Sally’s friends and professional colleagues, work in their networks, and, 

under their sponsorship, build my own network. These two women demonstrated 

connecting and encouraged me to so the same. They truly were my sponsors, and they 

helped me start an incredible network. I have been acutely aware of what a difference 

they have made in my life, and what their leadership taught me. I’ve tried to live my life 

in such a way that I do justice to the doors they opened for me.  
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Once I completed graduate school and started my teaching career, I spent most of 

my first 5 ½ years with gifted and talented students in Louisiana and Texas, usually 

teaching reading, mathematics, and technology. One of my jobs was at a private school 

that did not have a formal curriculum. The school had a great reputation earned because 

of a previous administrator, and that was one of the main reasons I sought to teach there. 

However, once there, I realized it had serious gaps in curriculum from grade to grade. 

Teachers below my grade level thought I expected too much from my students. I thought 

their expectations were too low. Teachers above me all had different ideas of what skills I 

needed to impart to my students. Students do rise or fall to the level of expectation. I kept 

my expectations high and pushed my students to excel. This particular school had a 

reputation for teaching all kids using gifted strategies. This reputation was earned under 

the administration of a great leader who had since left. With the gaps I was observing, it 

seemed as though the high standards and academic excellence reputation might die if 

everyone did not work together to determine what needed to be learned in each subject 

area and at which grade level.  

I began pushing the administration for a unified curriculum and organization, so 

that there would be a coherent plan as to what we were teaching rather than everyone 

teaching whatever random topics he or she enjoyed. The new administration was more 

worried about recruiting students than curriculum coherence. I felt as if we were doing 

students and parents a disservice. Many parents had chosen the school based on the 

reputation it had achieved under the previous administration. The students deserved a 

coherent curriculum that continued to facilitate their growth in learning. I knew that the 

education process would be so much smoother and more coherent for students if there 
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was a plan to follow rather than everyone teaching whatever he or she wanted. However, 

I also knew that teachers teach best the subjects they are most passionate about. Often, 

the teacher and the teacher’s passion matter more than the curriculum per se. I guess I 

was simply searching for some order instead of the apparent curriculum chaos.   

This is when I became interested in curriculum and standards, and what students 

should master at different grade levels. The left-brained, analytical side of me wanted a 

detailed scope and sequence in all subjects and all grade levels that I could use to weave 

well-planned, coherent, and meaningful instruction. I think it was the order and logic that 

I was seeking and needed as a teacher. I wanted to know that what I taught my students 

layered on a strong foundation that would continue to grow rather than a series of 

disjointed learning experiences. Just following a textbook or just buying some premade 

curriculum unit to teach seemed too haphazard for the way my brain worked and 

processed information. I wanted a comprehensive curriculum plan to help ensure that I 

was teaching in a manner appropriate to the level of the student and to the subject in 

question.  

In retrospect, I think teaching third grade reading was really what made me long 

for more curriculum structure. I had been trained in the whole language movement of 

teaching reading, where students are taught to read by using and sharing good literature. 

Skills in reading were taught, but they were taught as they were needed rather than 

according to a predetermined sequence. The literature drove instruction, rather than 

instruction driving the literature. I liked this approach to teaching reading because I loved 

literature, but in reality I was not teaching students how to read in my third-grade classes. 

I expected them to enter the class already knowing how to read. Then, I thought, I would 
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be able to instruct them in a way that allowed them to go deeper into the literature and 

extract meaning. There were six novels that I was expected to teach them during the year, 

but that was the extent of it. I created my own units, but the skills I pulled out were 

haphazard. I had one student who needed more instruction in how to read, and I was at a 

loss as to how to teach him the actual process of reading. I still remember the feeling of 

inadequacy as I tried to give his parents suggestions to help grow his reading skills.   

That is when I became more interested in curriculum development. I wanted to 

know exactly what skills I was responsible for teaching these third graders. Should not 

there be a checklist or document listing what they needed to know in order to achieve and 

be ready for the next grade? What was I responsible for providing? How was I to know if 

I taught them what they needed? I had only textbooks to use in teaching mathematics, and 

had six novels for my class in reading. What exactly were the standards that I was 

responsible for teaching so that I would build on their foundation of knowledge? The 

importance of standards became clear to me and piqued my interest in the standards 

movement in education.  

I knew that someday I wanted to go back to school and get a doctorate degree. It 

had become a goal for me. Part of this desire dated back to high school, and it became 

stronger as I pursued my master’s degree. I met many outstanding professors and 

researchers in the field of education. I was impressed with their accomplishments and 

what they had contributed to the field. I knew that I wanted to follow in their footsteps. I 

regarded them as an elite group, and I wanted to join them. However, I was uncertain in 

what area I wanted to concentrate my studies, or even what I would do after graduation. 

Maybe it was odd that the desire for the degree was more of a driving force than the need 
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to delve deeply into an area or topic. I knew that if I did pursue a doctorate, I would need 

to do so from another university to expand my horizons, so I started checking into 

doctoral programs in Louisiana and nearby states.  

My next teaching job was in the gifted and talented program in a Louisiana public 

school. After all of my mathematics fears in high school and college, it turned out that 

what I enjoyed teaching the most was mathematics. This was a plus, because most of my 

elementary colleagues preferred teaching reading. This was the mid-1990s in Louisiana, 

and we did not have a formal outline of what mathematics a student should cover each 

year, though we did have textbooks.   

In this role, I was teaching fourth-grade gifted students from a fifth-grade 

mathematics textbook. I wanted my mathematics teaching to be more meaningful. I 

wanted to teach the skills required, according to the textbook I was using, but I wanted to 

reorganize the skills into units based on applications of mathematics. I wanted to teach 

kids that mathematics could be fun and have a direct application to real life. I wanted to 

make sure each of them saw beauty in the logic of mathematics and not be fearful of 

mathematics as I had been, and still was to some extent. I wanted to model a love of 

mathematics in the hope that I would pass on a mathematics passion to them. My driven, 

make-each-day-productive-and-make-it-count personality was a perfect fit for these kids.  

I was a member of the National Council for Teachers of Mathematics (NCTM), 

and I discovered an application online for a $10,000 mathematics grant from Toyota and 

NCTM for innovation in the teaching of mathematics. I carefully crafted my strategy to 

write my own curriculum. I wanted to outline all the skills and content from the supplied 

textbook and extend it to the grade above and below the grade I was teaching. That would 
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provide information about what skill sets I could expect my entering students to have, 

and what I needed to make sure they mastered before I sent them to the next grade level. 

Then I wanted to use a spreadsheet to reorganize those skills into more meaningful 

learning units based on project learning. For example, one of my units covered 

mathematics in sports. Each unit had software that supported the unit as well. I was 

determined to tie in as much instructional technology to the mathematics curriculum as 

possible. So, I applied for the grant, intending to use the money to buy a computer, 

printer, scanner, and relevant software for my classroom, along with materials I would 

need to write a full curriculum around a project-based mathematics scope and sequence. 

After avoiding mathematics for so long, it was ironic that I really enjoyed teaching 

mathematics, and I was thrilled when I was one of 35 grantees awarded in the United 

States. I still suffered from the underlying fear that I did not know enough about 

mathematics, but I pushed that aside as much as possible and came to truly enjoy 

teaching and imparting knowledge in this important area of the curriculum.   

Soon the desire for more—more knowledge, more credentials—surfaced again, 

and my search for doctoral programs in education became more focused. By this time, I 

knew that my education passions were developing curriculum and standards, gifted 

education, and instructional technology. However, I was unsure of whether or not I 

wanted to stay in the classroom long term. It seemed like all I did was work—nights, 

weekends, holidays, summers. There was always some new lesson to prepare for, some 

new curriculum to work on, papers to grade, and so forth. What I did not do during this 

time was manage my energy. Had I followed the centered leadership model, I think I 

would not have started feeling the effects of burnout quite so early in my career.   
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I decided that I wanted more training in instructional technology rather than more 

training in gifted education. I had received an excellent graduate education in gifted 

education and felt strong in this area. I wanted to feel that way about instructional 

technology as well. In hindsight, part of the attractiveness of an instructional technology 

degree was probably based on my early love of computer science. It was at this stage that 

I saw passions weaving together, as computer science and technology started to mesh 

with education and the passion to change the world. I loved learning about the latest 

software on the market, looking for software I could use with my students, and quite 

honestly, being one of the few teachers who was just as computer savvy as the kids. I was 

the teacher that helped problem solve software issues before we had true tech support. I 

researched doctoral programs and found one I liked at the University of Houston. 

Houston was far enough from Louisiana, but not too far. My husband Scotty and I left 

Louisiana and moved to Texas so I could teach for a while in Texas and then pursue a 

doctorate degree in Instructional Technology.  

Upon arriving in Texas, I got a job teaching eighth-grade mathematics. I studied 

what I needed to teach each night and was amazed to see that I was also learning. I began 

to see connections among topics that I had missed previously and some new ways of 

teaching certain topics. I enjoyed teaching the topic of mathematics. But in Texas I 

needed to be certified in secondary mathematics to continue teaching eighth-grade 

mathematics longer than 1 year. I bought mathematics books and studied and planned to 

take the mathematics test for secondary certification. But I hit some stumbling blocks 

with calculus topics and knew that I needed to enroll in some college courses rather than 

try to teach myself. As much as I was enjoying teaching the subject of mathematics, I did 
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not enjoy the population I was teaching. I was in a school with a lot of transition kids, and 

for the first time in my career had students in my class who clearly did not want to be 

there. I had parents who did not respond when I called. Being the new teacher on the 

scene meant there was no opportunity for me to teach the gifted kids or even the high 

achievers. I was teaching at the other end of the abilities spectrum. It was the first time I 

had dealt with so much antipathy.  

I began to get disenchanted with my profession. Though I knew part of it was that 

I was not meant to teach this population of kids, I did not understand that this was simply 

a bad situation for my style. It was clearly an energy-zapping situation. But I did not 

realize that at the time and I could not seem to get over how miserable that year had been. 

It was my fifth year of teaching, and I had had what I classified as two great years, one 

good year, and two bad years. I remember complaining to my father about this, and he 

reminded me that education is like that. Some years are good and some are not. It was 

just part of the job. I was determined that my life would not be a series of good and bad 

years. Life was too short to spend 30 years in one career, with potentially 15 good years 

and 15 bad years. I was not ready to leave teaching just yet, but I was starting to consider 

it. In the meantime, I began to really miss the gifted elementary students I was used to 

teaching and started searching for another position. All of these issues, plus a new baby, 

meant delaying my doctorate studies. It just was not the right time anymore.  

Soon I was back teaching gifted elementary students. I was happy and in a great 

place, but work placed a strain on my family life. Each day, I dropped my daughter off at 

daycare at 7:30 am, worked at school until 5:30 pm (because the most she could be in 

daycare was 10 hours a day), went home, cooked dinner, and then started working again 
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as soon as I got her in bed. I also found myself frustrated with all the work I brought 

home, now that there was an infant at home who needed my attention. At this point, I still 

did not understand how to manage my energy, and I continued to engage in acts that 

drained my energy rather than restored it. Teaching took so much out of me that I felt I 

had nothing left to give by the time I got home in the evening.     

I was feeling some wanderlust as well. I looked back over the previous teaching 

years and realized that I had not stayed at any school longer than 2 years. Instead I would 

get antsy and want to try something new. Maybe it was not the need to constantly change 

schools but instead the need to do something different. I actually started to think of a 

career change. The problem was that I was not sure what else I could do with an 

education degree. I just knew that I wanted change.    

Change did arrive. This time it did not come in the form of a new school but 

involved a slight career change. We moved from Houston to Dallas in the middle of the 

school year because of my husband’s job, and I took that opportunity to determine what 

else I could do. I decided it was a perfect time to try something other than teaching. If it 

did not work out, then I could start looking for teaching jobs in the summer. In the 

meantime, I could do something different for at least one semester.  

I found a job with an educational publishing company as a mathematics writer. 

My years of teaching elementary mathematics were paying off. I had a role that made me 

stretch and grow. It was different and required me to learn new things—many of which 

were just how the world worked outside of the elementary school system, which in and of 

itself was a big change. It was exciting, and I loved the freedom that came with it. I 

enjoyed the flexibility of having lunch out and taking breaks. I appreciated simple things 
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like being able to run an errand in the middle of the day, having a phone on my desk and 

using it whenever I wanted, and it being okay to not be “on.” In the classroom, you are 

always on. It does not matter if you are sick or have a headache, you still need to put that 

aside and present a ready face for your students. You cannot have a bad day. Another 

perk was that when my daughter was sick, I could work from home. Now, I did not have 

to spend hours preparing for a substitute or asking permission to take a sick day because 

my daughter was ill. I was treated more professionally. The corporate world was truly a 

different work environment than I was accustomed to, and I enjoyed it.  

It is true that you learn better what you teach, and having to write lessons for 

struggling mathematics students taught me much. The mathematics curriculum I was 

working on was systematic and meant for struggling students. It was also quite scripted. 

Having to write each and every detail of a process for teaching a particular concept or 

algorithm fit with my structured mind-set and made me see ways I could have explained 

concepts better when I was teaching. I was in my element writing mathematics lessons 

and trying to make mathematics meaningful, fun, and clear for struggling students.  

I moved around a bit in the company, working in mathematics, reading, and 

technology. Moving from project to project and role to role satiated my wanderlust and 

kept me engaged and excited about my work. Mathematics and technology continued to 

be the subjects to which I gravitated. I had started as a mathematics specialist, which was 

a mathematics writer. I also held the titles of mathematics and technology specialist, 

project editor, senior project editor, and lastly director of editorial production. 

During my time at the publishing company I had a second child, and loved that 

my job gave me the freedom and flexibility to work doing something I loved, to be in a 
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field I loved, and to be a mother. I worked at home when the kids were sick. When I 

needed to attend a function or a doctor’s appointment in the middle of the day, I was able 

to do so. I was treated like a professional, and I had to manage my time and get my work 

done. Sometimes that meant I was working on a project at midnight because I attended a 

function at my children’s school. I loved the flexibility and trust that I was provided. I 

worked very hard to prove that I could handle it and be trusted to get my hours in and my 

work completed on time. This job was one that allowed me to manage my energy in 

productive ways and continue to grow as a leader in education.    

This movement and growth at the company was in an indirect way attributable to 

the encouragement of my husband, Scotty. He played a large role in helping me 

understand the differences between the school system and the business and corporate 

world. When I would look at a situation through the teacher lenses, my husband would 

present an alternative way of looking at the same situation. Many times he would calm 

me down with his explanation of how the decision that I was so frustrated with really was 

a good business decision. He was the force that pushed me to take risks at my office, and 

those risks paid off tremendously in terms of projects I was assigned to, decisions I was 

included in, and advancement and promotions. When I look at the centered leadership 

model, I see that it advocates so much that he naturally encouraged me to do. He pushed 

me to engage with those in influential positions, take risks, speak up, find and share my 

voice, volunteer for new assignments, and explore areas I had not explored before. I 

moved up in roles and responsibilities during the 8 years I was there, and I truly believe it 

was because of Scotty’s encouragement. Without knowing it, he advocated all the facets 

of the centered leadership model, and I became a strong woman leader at the company. 
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He remains my biggest advocate and my most honest critic. While Sally and Melinda 

impacted my graduate career and encouraged me to dream big and take risks, Scotty 

impacted my 8 years of growth in the publishing industry.  

Soon I began looking into doctoral programs again. My goal was to get my 

doctorate degree, and I was determined to do so. During this process, I had a great 

mentor, Dr. Bobby Lyle, who helped me explore my passions and find a program that 

would allow those passions to weave and work together. I did not know what I would do 

with a doctorate; it was just something I felt I had to achieve. I did not see myself 

teaching in the classroom again, nor did I see myself as a professor. I really wanted to 

open my own private school—a 2-year-old through fifth-grade school that emphasized 

the strategies of gifted education, the philosophies of Montessori education, and the 

benefits of instructional technology and project-based learning. I had two small children 

and enjoyed watching them blossom in their Montessori school. I was also very interested 

in curriculum, research on brain development and how to apply that research in 

education, gifted and talented education, and mathematics and technology. Concurrently, 

I was moving up in the education business and felt I lacked some business and leadership 

know-how. I loved being in the business of education. I was passionate about education 

reform and change, but I enjoyed the freedom I had in the business of education rather 

than in the classroom. Plus, this was a better fit for my personality. I had to give 

everything to teaching, which clearly drained my energy. This made it difficult to excel 

and lead the way I wanted to. I even considered a degree in project management and one 

in computer science. But everything I was passionate about led me back to education. So 
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the roots of my passions were all tied in some way to education. This was the field that 

filled my life and career with meaning, and made it more than a job.   

In the end, I decided to pursue a joint master’s degree of business administration 

(MBA) and doctorate of educational leadership (EdD). The business classes would fill 

what I perceived as holes in my armor and the educational leadership degree would allow 

me to work within all my passions as they related to education. Being a teacher in a 

business environment sometimes put one at a disadvantage. Our curriculum department 

was composed of all teachers, and often inferences were made about teachers not having 

a feel for business or the real world. I wanted to be able to change that comment, at least 

as it referred to me. I did not want a doctorate degree that was too specialized, like early 

childhood education, because I felt it would lock me into one field. I wanted something 

more general that would allow me to continue to grow and lead in the business of 

education.   

During this phase of deciding what to pursue and finding a suitable program, I 

was the senior mathematics editor in charge of the mathematics curriculum group and we 

were in the progress of developing a third- through eighth-grade in-school intervention 

program for struggling mathematics students. I had a great team of advisors, editors, and 

writers. Dr. Mike Hynes, a professor of mathematics from the University of Central 

Florida was the senior advisor to this project. I quickly came to respect his deep 

knowledge of mathematics and wanted to learn how to best convey that knowledge to 

children. He taught me much about the discipline of mathematics and how one seemingly 

insignificant skill could have far-reaching effects in later grades. I entered the MBA/EdD 

program, and continued my work within the mathematics group at my company.  
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Embarking on the MBA portion of the degree was exciting and overwhelming at 

the same time. I was a bit concerned because I was entering a graduate level program 

without ever taking an undergraduate business class. However, I felt this degree was vital 

for my career. I needed it if I wanted to continue to move up in my company, and I 

needed it if I wanted to start my own school or run a school system. I was determined that 

I would be able to handle the classes, and I would learn as much as possible.  

I was able to put my MBA classes into immediate use, and I truly think that being 

able to speak about business issues intelligently in addition to understanding and 

speaking about education issues put me in a unique position in the company. It gave me 

the opportunity to be in positions that continued to earn respect. Suddenly I could speak 

their verbiage and speak the language of education. But the company was also going 

through some transitions and rocky patches. It was sold, and new owners and new 

cultures were at war with old cultures and customs. It was an interesting, but wearying 

experience. Plus, I observed firsthand what my husband Scotty had pointed out to me 

many times about good business decisions. With the business classes and knowledge, I 

was able to step back and evaluate business decisions at the company more objectively 

and thus continued to have a better understanding of the big picture and decision making 

that impacted the greater whole.  

This time in my life was busy. I worked a full day at the office, then went straight 

to class, and usually returned home around 11 pm. On the nights I did not have class, I 

tried very hard to be present for the kids from the time we all arrived home until they 

went to bed at 8 pm. Then my second shift started. I usually worked from 8 pm until 

midnight on either schoolwork, or work from the office. I found the work–life balance 
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very difficult during this time, but I was also very excited about everything I was 

learning. I had great classmates in the MBA program and worked hard on connecting and 

networking with them. Seeing education from the business perspective and immersing 

myself in the business world was challenging and fun. And I continued to see large 

payoffs at my office when I was able to put my knowledge to use.       

 During the end of my MBA portion, baby number three arrived on the scene. 

Balancing working on the MBA and EdD, being pregnant, and having a full-time job in a 

pressured deadline environment truly put all my work–life balance skills to the test. 

Something always had to give. I found that I had to deal with not being the best at 

everything at all times. At any given time, some part of my life was not receiving the 

attention it needed. Once I came to terms with this, and realized that while I was in 

school this would always be the case, I was able to handle it better and not feel so 

stressed that every part of my life was not in order. I was, in effect, learning how to 

manage situations and my energy. 

By this time in the company, I had moved out of the editorial role in mathematics 

and was in a director position in the curriculum department, dealing with schedules, 

budgets, and training for our mathematics, reading, and technology print and Web-based 

product lines. I was putting my MBA into everyday use, and I think a large part of my 

continued climb up the corporate ladder was due to my graduate degree in business.  

I spent the early part of the doctoral program doing research in early childhood 

education and brain development and was searching for a way to turn that passion into a 

dissertation. With three children at home, this was something I was very interested in 

doing. As much as I wanted to, I did not see a way to design a study that fit in terms of 
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time. I did not want research that would stretch over the course of many years. I decided 

to move on to mathematics research because of the work we were doing at the publishing 

company. In trying to manage my energy, I thought if I could work on a dissertation that 

involved my office, then I could do some of this work during the day and not have to 

write a dissertation on weekends and between the hours of 8 pm and 6 am.   

I spent almost a year working on a proposal for an experimental study on 

mathematics and motivation, using an online mathematics program developed at the 

publishing company where I worked. I thought the online program was strong, and using 

it with my older daughter was proving interesting. My daughter was excited about the 

program, and I wondered what kind of impact that would have on achievement. Would 

students be motivated to use the program more, and thus practice mathematics more? 

What impact did motivation have on mathematics achievement? Would this type of 

program impact mathematics achievement to a greater extent than our paper-based 

intervention program? I was excited with the study and pleased with the proposal, but 

corporate politics soon came into play.  

Different leaders at the company saw this dissertation in many different ways and 

useful for different purposes. In the end, I did not see a way to please the various 

stakeholders without some serious compromising on what I wanted to study. I was 

interested in studying whether motivation in using an online program made a difference 

in achievement. They were more interested in my studying the in-school mathematics 

intervention program and comparing and contrasting achievement between the online and 

in-school program. And, as I was studying a program that belonged to my company, what 

if the results were unfavorable? Would that hurt the company’s business? Would that put 
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my job in jeopardy? It was with much trepidation that I decided to not move forward on 

the mathematics and motivation study. I expected this doctorate to continue to move me 

up in the company, and embarking on a research study that might make waves would not 

have been a wise career move.  

I spent time talking to my mentor again, Dr. Bobby Lyle, sorting through things in 

which I was interested in and how I saw myself making a difference in education. He put 

me in touch with the dean of engineering at Southern Methodist University (SMU). Dean 

Geoffrey Orsak was in talks with the Bill and Melinda Gates Foundation to do a K-12 

study in mathematics education. The study was about mathematics standards, on both a 

national and international level. It sounded exciting! It seemed like a perfect fit. The 

study would be funded by the foundation, and they simply wanted results. Standards 

education and curriculum tied back to my early teaching years. Mathematics was 

something that I had taught. I had also written and supervised mathematics curriculum. 

The study would have a tight timeline and needed a self-directed researcher to carry it 

out. I was ecstatic and felt that I had found the perfect dissertation topic that worked in 

my passions and tied my interests and skill sets together. Plus, my husband was an SMU 

alum and as a family we were very tied to SMU and the doors it had opened for us in our 

lives.   

However, with the 1-year timeline, I would need to leave my full-time job at the 

publishing company and sign a 1-year contract with SMU. This would mean leaving my 

stable and secure job, where I was rising in the company. But, it also offered the 

opportunity to work for SMU, to work for the Bill and Melinda Gates Foundation, get 

paid to do my dissertation, and have the opportunity to work on a study that, with the 
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Gates backing, could have national impact. I decided the benefits outweighed the risks, 

mostly because of the encouragement of Bobby and Scotty. In my mind, the risks were 

many—leaving stable employment and working in an engineering school with many 

smart mathematicians were just a few of the ones I stacked up in my mind. By this point 

in my career I was unknowingly implementing much of the centered leadership model, 

and I knew that I needed to take risks if I wanted to continue to move forward in my 

career. I had seen being open to opportunities and taking risks pay off for me many times 

over during my career in publishing. This was one of those times that I needed to seize 

the opportunity and accept the risk. When I looked back over decisions I had made and 

opportunities I had taken, I knew that risk taking always seemed to pay off for me. I just 

needed to be open to opportunities that came into my life, explore them, and then jump.      

I jumped … into a contract position that would allow me one year to work at a job 

that had meaning, capitalized on my strengths, and would enable me to write my 

dissertation.  

 

Understanding the Project 
 

That which we persist in doing becomes easier, not that the task 
itself has become easier, but that our ability to perform it has 
improved. (Emerson, n.d.) 

 
 
 The first two months of the project were spent researching the international 

assessments TIMSS and PISA, in addition to the organization Achieve. Achieve was 

created in 1996 by education and business leaders, along with the nation’s governors. 

Achieve was working to raise the rigor of standards and graduation requirements so all 
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graduates were college ready. In 2005, governors and education leaders embraced a plan 

to revitalize high schools. They formed the American Diploma Project (ADP), which is 

part of the organization Achieve. Achieve and ADP now includes 35 states, which 

educate more than 85% of public school students in the United States (Achieve, 2008a).  

The Bill and Melinda Gates Foundation wanted a comparative analysis performed 

on TIMSS, PISA, and Achieve, and wanted to determine how Achieve and the ADP 

benchmarks compared to TIMSS and PISA in terms of depth and rigor. According to the 

formal grant proposal, “the purpose of this study is to offer an independent analysis and 

comparison of the ADP benchmarks to the TIMSS and PISA frameworks so that policy 

leaders have the necessary information to make informed decisions about the creation and 

deployment of new ‘national’ educational frameworks and benchmarks—particularly in 

the area of mathematics education” (SMU Lyle School of Engineering, 2008b, p. 3).  

 I found almost 500 abstracts that dealt with TIMSS and PISA. I performed an 

analysis of those abstracts, searching for trends and possible methodologies that could be 

used for this study. Many of the abstracts were test reports for individual countries and 

discussions about teacher quality and training as they related to test results. In the end, I 

was glad I went through the process, but I did not find it as helpful as I would have liked. 

In my weekly meetings with the dean of the engineering school, we went over what 

trends I was seeing and what questions they were prompting in my mind. But on more 

than one occasion I felt like I was spinning my wheels and wasting valuable time trying 

to conceptualize a project that was already in motion.  

I was also aware that I needed more mathematics expertise if I wanted my work to 

be regarded as anything other than an opinion in the field of education and mathematics. 
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As an elementary education major, how would I be able to make judgments that carried 

weight about mathematics content? I went through a lot of “Who am I?” questions during 

this time. We had money in the budget for additional resources, so I started thinking 

about how I would use it for mathematics expertise. I wanted the expertise to give the 

project the credibility that it deserved, and also as a resource for me throughout the 

project as issues in mathematics arose that I needed to resolve.   

I made one offer to get someone on board for the 1-year contract. She had a 

degree in mathematics and was an executive editor. She knew mathematics and she knew 

education standards. She would be a huge asset. But she had just received a promotion at 

her company and did not want to take the risk of a 1-year contract position. I realized that 

I would probably only be able to get some part-time help in mathematics, as most people 

would not be willing to leave a full-time position for a 1-year contract assignment. I 

would not have wanted to take that risk either, had it not facilitated my dissertation. I was 

in the very fortunate position of having a paying job (for 1 year) doing research for a 

university and foundation that would serve as the basis for my dissertation.  

At times, I felt like I was floundering, although I tried not to let it show. Other 

than the accepted proposal for SMU and the Bill and Melinda Gates Foundation, I had 

nothing that provided project definition. I read and reread the proposal many times during 

this period, searching for more definition—searching for more support. I tried revising it 

into a formal dissertation proposal, but could not define it well enough to establish 

research questions and a methodology that I felt were worthy. I wrote and rewrote 

research questions. I spoke with mathematicians and educators, and I tried to define the 

project in a measureable way.  
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I reported to one person at SMU, Dr. Geoffrey Orsak, and had one contact at the 

Gates Foundation. In our second conference call with the foundation, I finally received 

more clarity. I was reviewing trends and talking about what I was seeing in my analysis 

of the literature, and our foundation contact clarified that all they really wanted was an 

analysis of TIMSS, PISA, and Achieve standards at the secondary level. Anything else 

would be nice but secondary to what they really wanted.  

Initially, this was a relief. We had an adequate budget to support a comparison of 

TIMSS at three grade levels, Achieve K-12 standards, and PISA at one level. I needed to 

figure out how to use the money wisely to further the work of the project. I liked the 

defined, narrow scope, but I was still unsure if it was the best approach. It actually 

seemed too narrow in scope to justify the budget and the time frame for the study. I was 

also concerned that the work might not be sufficient to qualify for my dissertation. I had 

been reading books on dissertation development and reading dissertations from 

classmates and others I had found through research, and I felt that my work might be 

inadequate. 

I had a good understanding of what the dissertation would represent, but was still 

uncertain as to how it would be crafted. I felt it all hinged on the design of a solid 

methodology. But how was I going to actually perform this research? I was reading 

everything I could find regarding comparative analyses, but most of it was very 

qualitative. I did not want to produce a qualitative dissertation for several reasons. I had 

made the conscious decision to take quantitative methods research classes instead of 

qualitative methods. I did not feel prepared to write a qualitative dissertation. 

Nevertheless, I started searching for books on qualitative methods and ordered a few to 

273 
 



get started. I felt fairly confident that I could follow a methodology outlined in books if it 

became necessary to do so. I was hoping that would not happen.   

My thoughts were fraught not only with concern about my ability to do the work, 

but also with how I could use the work in my dissertation. Plus, the dean was excited 

about the engineering school receiving this grant and reminded me often that we had to 

“hit the ball out of the park” on this one. It seemed as though I was going to be doing 

work that required an opinion, not dissertation-like research. Why would the foundation 

fund research that was an opinion? There had to be more to it than was apparent. I spent 

my days reading everything I could, searching for some salvation. I was worried and 

wondered what in the world I had gotten myself into. Plus, I was struggling with the job 

change in general. I had gone from having days jammed full of meetings and decision-

making responsibilities to quiet days alone in my office doing independent research. The 

change was good for a research project, but a hard adjustment for me. I missed adult 

interaction. I missed having lunch with friends and co-workers, and I missed the hustle 

and bustle of a busy office. Though there were things about my previous job I did not 

miss, I was having a difficult time making the transition. The quiet time alone took some 

getting used to, but in the end turned out to be vital and perfect for the type of work that 

needed to occur.      

I read the book Leadership and the One Minute Manager and came to several 

realizations (Blanchard, Zigarmi, & Zigarmi, 1985). The book discussed situational 

leadership, and I realized that my leadership was not what others perceived it to be or 

what it was in my previous job. For example, I was frustrated with what I perceived as a 

lack of support and direction from both SMU and the foundation. But in reality, it was 
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not that at all. They hired me to take the germ of an idea and run with it. They trusted that 

I would ask if I needed help, but otherwise I could direct myself. In situational leadership, 

there are four leadership styles: directing, coaching, supporting, and delegating 

(Blanchard et al., 1985). I realized that SMU and the foundation were using a delegating 

leadership style (“The leader turns over responsibility for decision-making and problem-

solving to people”) combined with a supporting leadership style as needed (“The leader 

facilitates and supports people’s efforts toward task accomplishment and shares 

responsibility for decision-making with them”) (Blanchard et al., 1985, p. 30). Both of 

these styles had low directive behavior with one’s followers, which meant that both SMU 

and the foundation were expecting me to function at a higher development level than I 

was currently functioning. They expected me to have “confidence,” “commitment,” and 

“competence” in this project (Blanchard et al., 1985, p. 68). According to Blanchard et 

al., “even in using a delegating style, some direction and support are provided. But people 

at a high level [where SMU and the foundation expected me to be] are generally not only 

able to direct their own behavior but can catch themselves doing things right, too, 

because they have learned how to evaluate their own performance” (1985, p. 75).  

This was defining and eye-opening for me. I realized that I had been waffling 

around thinking I was not getting enough support when I needed to step up and be a 

leader in this process. That is what I was hired to do. If I thought the project needed to be 

structured a different way, then it was my responsibility to bring that to attention of both 

SMU and the foundation, then make it happen. I think in many ways this understanding 

of situational leadership gave me freedom. I was accustomed to being the one in the room 

who stepped up and led when needed. I was accustomed to being the one in the room 
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who had a valid and educated opinion about educational issues. But the job change had 

made me cautious and not as confident as I had been in my previous position. I needed to 

stop being afraid of making mistakes (because I would undoubtedly make them) and 

instead make this project happen! I stopped waiting for direction and instead created the 

direction in which I wanted to move. I had to take ownership of the project and the 

process. I had to be an educational leader.       

As I did more research, I became concerned about the Achieve standards. Were 

they rigorous enough to be a model for national standards or a common core of 

standards? That was part of what the analysis should show. I had a tracking sheet of test 

results for states and countries, and I had classified them as high-performing and low-

performing. Then I added the Achieve information to the spreadsheet. At the first level of 

analysis, there did not seem to be any indication that those states that were in the 

ADP/Achieve network were correlated to high achievement. There almost seemed to be a 

negative correlation. As I analyzed the data, I developed a nagging feeling about 

Achieve. What if the comparative analysis showed a lot in common among Achieve, 

TIMSS, and PISA? And what if the Gates Foundation thus endorsed Achieve and got 

states to buy into using the Achieve standards, but test scores did not go up 3 or 4 years 

later, when the students would be tested again on TIMSS and PISA? What if the test 

scores declined? Just being able to show that Achieve compares well to TIMSS at grades 

4, 8, and 12 and PISA at grade 9/10 would not be enough. Beyond the fact that four data 

points (grades 4, 8, 9, and 12) do not provide a whole picture, comparing well to a test 

does not mean the underlying standards are acceptable. The how, when, where, and why 

of instruction is what matters. What we as a nation really need to know is how Achieve 
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compares to those countries that perform well on TIMSS and PISA, not just how Achieve 

compares to TIMSS and PISA. This train of thought led me back to the low-performing 

and high-performing analysis. What those countries were actually doing was vital if this 

information was to be of any use to the foundation. I knew that I needed to expand the 

analysis somehow to look at these countries. This became another defining moment in the 

project. 

I realized that I needed to expand and shape this project in a way that gave the 

foundation the information it desired. I adopted the attitude, right or wrong, that as the 

“consultant” on the project, my job was to provide thought leadership. A thought leader is 

defined as “a person who is recognized among their peers and mentors for innovative 

ideas and demonstrates the confidence to promote or share their ideas as actionable 

distilled insights” (Thought leader, 2009). Thought leaders use logic and evidence to 

persuade others to adopt their viewpoints. Many times they are saying to those in charge 

that they have a better way of doing things (Leadersdirect, n.d.). This is also part of 

engaging in the centered leadership model. I know that I needed to find my voice and use 

it. Everyone was counting on me to figure out how to make this study a reality, and I 

needed to use that knowledge to boost my self-confidence and convince those involved of 

how I thought the project should move forward. This led me to convince SMU and the 

foundation that adding international countries to our comparative analysis was needed. 

As the third month of the project was coming to a close, I made a project-altering 

discovery. As I continued to read and search for methodologies, I discovered the word 

alignment in a document about comparative education. At that moment, I realized I had 

been reading that word all along in the Achieve information and in other studies, but it 
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had not sunk in that what I was ultimately trying to do was determine how a set of 

standards aligned to another set of standards (or an assessment). When I switched to 

searching for alignment methodologies, then I started to have success in my methodology 

search. I found several alignment methodologies and settled on one that seemed the best 

fit for this project. 

The Surveys of Enacted Curriculum (SEC) methodology was about comparing a 

set of standards for a state, the assessment of that state, and the intended curriculum (as 

reported by teachers) for that state. I found as much public information on SEC as 

possible and requested more information from the Wisconsin Center for Education 

Research (WCER).  

 

Project Execution 

Quality is never an accident; it is always the result of high 
intention, sincere effort, intelligent direction and skillful execution; 
it represents the wise choice of many alternatives. (Foster, n.d.) 

 

As the fourth month of the project commenced, a research design finally began to 

emerge. I heard back from those involved with the SEC methodology and was told that I 

could indeed adapt it for comparing standards to standards, and standards to assessments. 

I was also invited to attend a training session on the methodology at WCER. I was 

euphoric. The project was taking shape now that I had a methodology that provided a 

quantitative level of alignment. I could now use my project management skills to put 

together a project plan and budget to finish this project in the next 8 months.  
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Besides the fact that the methodology provided a solid way to quantitatively 

analyze the standards, it also provided the opportunity to get mathematics content experts 

involved. This would provide the credibility and validity that the project needed. I began 

work to locate all the standards documents that we needed for the project. I also needed a 

team of mathematics content experts to code these standards, according to the SEC 

mathematics taxonomy. Once the standards were coded by experts, I could use them in 

my analysis.  

It was during this time that I added more definition to the project. We needed to 

compare TIMSS, PISA, Achieve, and high-performing countries. We also needed to look 

at state standards. At first, I thought of using only high-performing states, but something 

that I was observing in the Achieve data worried me. What if a low-performing state had 

more alignment with Achieve than a high-performing one? I could not just assume 

starting out that the Achieve standards were top-notch, rigorous standards. I had to go 

with the view that Achieve could be excellent or poor. If that was the case, then I should 

look at all 50 states and DC. After all, a big issue was that each state had a different set of 

standards. This really set us apart from countries, most of which had national curricula. I 

wondered how the individualized states would fare on TIMSS and PISA if we were not 

aggregated into the United States, but instead each state took the assessment as an 

independent state. That would provide valuable information, but it was expensive, and 

only a few states had thus far participated in this manner. 

After several discussions of the project with Dr. Mike Hynes, I decided that I 

needed to examine at least TIMSS, PISA, and NAEP on the assessment level. I needed to 

examine Achieve on the organizational level. On the state and country level, I needed to 
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include all states and the high-performing countries. This was continuing to add scope to 

the Gates Foundation’s original proposal, but I was able to convince both the Gates 

Foundation and SMU of the merits of adding this work. I did not view this as scope creep 

because I was still in the project definition phase. This change in scope would provide a 

clearer picture of what other countries were doing and how specific states were similar or 

dissimilar to those countries. We needed this information for a true picture. We must 

know where we are before we try to move in a new direction with national mathematics 

standards. How could we figure out the “to be” if we did not know the “as is?” Plus, I felt 

very strongly and expressed to our contact at the foundation that we needed to provide 

them more information rather than less. We needed to give them a big picture. Just giving 

them an analysis of TIMSS, PISA, and Achieve was too small of a picture to use for 

national impact. We needed to see how Achieve compared nationally and internationally 

before we could stand behind them with confidence that they represented a way to move 

the needle on national mathematics standards.   

It was time to build a team of content experts. I wanted to be able to launch that 

phase of the work immediately, but was hesitant to do so until I had the formal SEC 

methodology training. Unfortunately, that was not offered until the end of August 2008, 

which was 6 months into the 12-month window. I could find a team and start 

immediately and possibly backtrack after the training, or wait and start after the training, 

but that would result in a loss of 1.5 months. I knew if I had to ultimately backtrack with 

the team, it would not only cost me time, but also cost us money for rework and cost us in 

reputation. I was acutely aware that it was not only my reputation on the line, but also 

SMU and the foundation, since I was representing these two entities in my work.   
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I decided to build the team of coders and have them wait to start until after the 

training. There was a lot of work that needed to occur before the files were even ready to 

send to the coders. To put a project plan together, I needed to clearly define the phases 

and steps in the project, along with resources and time needed at each phase and step. 

First, I tried to divide the work into dissertation chapters and organize it that way. That 

did not work because I still had many things to define in the dissertation. I decided to first 

focus on the research project. Once I had a clear definition of that, then I could layer the 

other dissertation work on the project plan. I divided the project into the following phases 

based on work I had already completed and the work that remained.  

Phase 1:    Research on literature and methodologies  
Phase 2:    Analysis of top countries and states 
Phase 3:    Locating and downloading standards and frameworks 
Phase 4:    Translating standards to templates and databases 
Phase 5:    Coding the standards   
Phase 6:    Quantitatively analyzing the standards 
Phase 7:    Reporting and dissemination 
 
Once I defined the phases as I saw them, I needed to define timing and resources 

for each phase. I spent the next few months writing a detailed project plan and calculating 

the number of resources needed, the amount of time for each resource, and exactly what 

needed to be done in order to finish on time. This was also a time of important decisions 

that affected the scope of work. Originally I was analyzing only the high-performing 

countries, but after another great conversation with Dr. Mike Hynes, I decided that I 

needed to add all the countries that took either TIMSS or PISA, so that I would have a 

clearer vision of what the low-performing countries looked like in their mathematics 

standards.   
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At this point in the plan, it was still a one-person show—still all work that I 

needed to do. However, in Phase 4, translating the standards into templates and 

databases, I saw the first opportunity to get some needed help. I put out some feelers with 

friends, professional associates, and past co-workers, and found three people who could 

help. One was a teacher that did freelance editorial work on the side, one was a director 

of a Montessori school, and the other was a secretary at a school. The work in this phase 

was more administrative, so no one needed a mathematics education to carry out an 

assignment. However, I did want people who had worked in education and understood 

the field well enough that the jargon was familiar, could do the work without having to 

climb too much of a learning curve, and were familiar enough with Excel that they could 

help me set up the database. 

Each data set, whether it was a state, assessment, country, or an organization, set 

up its standards document differently. So before each spreadsheet was sent to my team of 

three for completion, I set up the format of each spreadsheet. I copied the first few 

standards onto the spreadsheet and then numbered, color-coded, and organized them to 

designate the levels within the standards. I did this so that each spreadsheet would be set 

up consistently. It also gave my team a model to follow. 

My team of three started on Phase 4, while I started working on assembling the 

coders. However, once a few of the completed spreadsheets came in, and I did some spot 

checking, I realized that I needed a quality control step. It was very easy to copy the same 

standard twice, or to miss standards altogether. It was also easy to forget to color-code 

the titles of sections and the headings of standards, or to type the wrong grade level. 

Though these all seemed like minor issues, any one of them could severely skew the 
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results later in the process. This led me to create Phase 4a, which was a line-by-line check 

to ensure that each standard was in the spreadsheet, in the right spot, and notated and 

color-coded appropriately. We were now 5 months into the 12-month project and simply 

did not have the luxury of taking much time on this step. It had to be done quickly and 

accurately. All of my resources were busy populating the database with standards, so I 

took on this step.  

I quickly realized that this was a difficult task for me. It was tedious and 

repetitious, and I found myself very distracted when I needed to do this. After a few 

weeks of unsuccessfully keeping within my time allotments, I knew I needed to find a 

better way. I dreaded it each day, thus I was not diligent with it. It was a necessary step, 

but one that I could not find meaning in and thus was laborious. It did not require total 

concentration, but did require enough concentration to check the standard in the printout 

and then verify that the standard was in the Excel template in the right place with all the 

other information accurately attached to it. At the time, I just wanted to find a solution 

that would help me concentrate and complete this step. Benchmarking that decision 

against the centered leadership model, I realize now that I was trying to manage my 

energy and restore my flow. I discovered a solution using audio books. I belong to an 

audio book club because of my long commute, and I brought my audio book into the 

office with me one day. I decided to try using it while I was working on these line-by-line 

audit tasks. I wanted to find out if I could still work while the audio book was playing. I 

realized that if I listened to an audio book while working, I could sustain my 

concentration and finish a file on time. I actually started to look forward to this step, 

thanks to the audio book solution.  
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I contacted some friends, professional associates, and past co-workers, and started 

my search for a powerful team of mathematics content experts. Dean David Chard, of the 

Simmons School of Education school at SMU and Dr. Mike Hynes, department chair of 

the Teaching and Learning Department at UCF, did the same. Between all of our 

contacts, I assembled a team of six mathematics content experts. My initial team of six 

was made up of a professional freelancer who worked in STEM fields in an 

educational/editorial capacity and had a degree in mathematics. Two others were 

mathematics editors at my former educational publishing company. Two were PhD 

candidates in mathematics from UCF, and one was a former mathematics teacher and a 

current mathematics tutor, who had done thesis work on mathematics and TIMSS. All 

had bachelor’s and/or master’s degrees in mathematics and were highly recommended. 

We were at the end of the fifth month of the project by the time I had the six-person 

coding team assembled and contracts worked out.  

In hindsight, I did not take into account the large amount of my time that I would 

spend in project management. This was a mistake on my part, especially because I had 

been in project management long enough to have known better. I should have included 

my project management time into my schedule. I spent at least 30% of my time each 

week on project management—dealing with contractors and contracts, creating and 

updating schedules and budgets, dealing with invoices, answering questions, creating 

status reports, and reporting on project progress. However, I also knew that if I added in 

my project management hours to my project plan, we would not finish the project on 

time. All of my contractors (nine at this point) had other jobs and were working on my 

project between 10 to 20 hours a week. To make the schedule work, I had to schedule 
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myself for a range of 60 to 80 hours a week just on research-related work tasks. I could 

not add in the time I spent in management of this growing project. 

Near the end of August, the sixth month of the project, I went to Wisconsin for 

the training in how to code the mathematics standards. By this point, I had read 

everything I could get my hands on regarding this methodology and had completed a few 

samples of elementary mathematics coding to make sure I fully understood what had to 

happen in this phase. I went through the training, which was very helpful. I had a 

significant amount of time to discuss the process with Dr. John Smithson, the director of 

the WCER and one of the authors of the SEC methodology. I felt I understood the coding 

well enough to train and direct my team, but I was worried about the rest of the process. I 

could not quite figure out how the SEC researchers managed to get the end result based 

on the published articles I was reading. Dr. Smithson was great and walked me through 

the templates, formulas, and macros his team had created in Excel to run the final 

analysis and come up with the quantitative levels of alignment. 

In the training I learned that the grade-level designation was extremely important 

in terms of how the Excel templates for analysis were set up. I also learned that I needed 

at least two coders on the same file for generalizability. This gave me pause, as I had put 

just one coder on some of the countries. This meant I needed to revise the schedule. I 

revised the schedule with three to six coders on the TIMSS, PISA, NAEP, and Achieve 

files. Then on the states and countries I assigned two to three coders on each file. For a 

few of the countries that were not designated as low- or high-performing, I could only 

assign one coder. However, that extended my timeline by 3 months. I would need to 

either add coders or change the scope of the work.   
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First, I looked at the scope of work. I knew that it would be unlikely that I would 

find standards in English for all the countries I was evaluating. So, I could not finalize the 

scope of work. Without a finalized scope of work, I could not justify adding new people 

to the team. Instead, I emailed the existing team of six coders and let them know that I 

might have to make some schedule adjustments, and if anyone was willing when the time 

came, I might have some extra work for them. 

I launched the coding portion of the project with a training session with the team, 

a training and reference manual that I had created, and an online forum/discussion group 

I had created. The Wisconsin researchers felt strongly about the coders working together 

in real-time, and I was trying to simulate that with the online forum, which would allow 

them to post a question to the group and track responses to that question.  

As we approached the ninth month of the project, need for changes came our way. 

I had a better idea of the number of countries we could find and a more defined scope of 

the work. Throughout the next month, we continued to add and subtract work to the 

project based on what I was finding in my analysis and on my talks with the foundation. 

With the addition of all countries rather than just high-performing, I had to find more 

mathematics experts if we had any chance of finishing the coding by February 2009.   

One of the six coders was willing to take on a second part-time contract. All of 

the coders contacted their various contacts, and I contacted some the coders I had met at 

the Wisconsin training session. I ended up adding four additional coders to the team. One 

was a former mathematics teacher. The three others were all what I would term 

“professional” coders. These three team members were all high-ranking state-level 

department of education folks from different states who participated with WCER and 
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CCSSO on regular coding tasks for the centers and their states. I was thrilled about 

getting their help, because it meant a faster ramp-up time without a long learning curve.  

Our schedule had the following hourly time commitments, after we added the 

additional work that the foundation requested.  

Phase 1:   Research on literature and methodologies (504 hours) 
Phase 2:   Analysis of top countries and states (80 hours) 
Phase 3:   Locating and downloading standards and frameworks (530 hours) 
Phase 4:   Translating standards to templates and databases (1,470 hours) 
Phase 4a: Line-by-line analysis (318 hours) 
Phase 5:   Coding the standards (5,092 hours)  
Phase 6:   Quantitatively analyzing the standards (528 hours) 
Phase 7:   Reporting and dissemination (600 hours) 
TOTAL PROJECT HOURS = 9,122 hours, plus about 700 hours of project 
management 
 
In December 2008, the 10th month of the project, I contacted WCER about its 

Excel templates, which have macros written into them to perform the analysis. Dr. 

Smithson had offered the templates to me when the coding was complete and I was ready 

to start the analysis. I spent several weeks trying to figure them out and understand the 

macros once they came in. I knew that I needed to understand each step of the process, 

and I could not explain the methodology by simply saying I pulled the data into macro-

driven Excel spreadsheets. Finally, after much back-and-forth with Dr. Smithson, I felt I 

understood exactly what was happening in each spreadsheet. I started writing my own 

Excel formulas (without macros) to see if I could replicate the results on my own using 

my data.  

I did this for several reasons. Though I was most appreciative that WCER was 

willing to allow me to use the spreadsheets they had created after years of research, as a 

dissertation project I needed to have a very thorough understanding of exactly how to get 

to the end result of the alignment index. I also had tweaked their original mathematics 
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taxonomy for my coders. The original taxonomy had an “other” category in each course-

grain topic. So if a coder had a standard in statistics that had no fine-grain description, 

then the coder could list it under other. If they consistently found that a fine-grain topic 

was left off, then they could add that fine-grain topic to the course-grain section. 

However, when I sat with Dr. Smithson to run through the templates, I realized that all 

those topics that we added would be counted under other in the template. We used some 

of these extensively, and I wanted to capture that in the coding taxonomy and in the 

results. Once we finished coding the first few data sets, we finalized our taxonomy with 

the addition of several fine-grain topics. I also learned that the templates were designed to 

only compare grade level by grade level, not allowing me to organize in grade bands for 

my analysis. This would be an issue for those international standards that were only 

organized in grade bands rather than in grade levels. 

At first I tried to modify the templates, but in the end I decided that it was worth it 

to take the time to develop my own version so that I could run the analysis the way I 

needed to for the purposes of this project. I spent a considerable amount of time doing 

this. Finally I had a template set up with embedded formulas to take me through each step 

of the process. Then I pulled out one grade level and ran it through the Wisconsin 

templates to make sure we had the same result, and my formulas were calculating the 

same way as their formulas were. I realized that I would have to run through a 

modification of that 2- to 3-hour process not just for each of the resultant 87 unique data 

sets, but also for each grade level and grade band in the 87 unique data sets, potentially 

close to 1,400 data sets at a minimum.  
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I approached John Kiser, an associate dean at the SMU Lyle School of 

Engineering, who is an Excel expert. I walked him through my spreadsheets and my 

analysis, and compared that to the Wisconsin templates. He thought he could automate 

some of the process so I only had to run each data set through the analysis once, and it 

would calculate the results for all the grade levels and grade bands. We had several 

meetings and many independent sessions working out these formulas and processes. But 

this led to another problem. For the formulas to work, I needed the grade designations in 

each data set to be alike and the columns and rows set up exactly alike in each 

spreadsheet. These were definitely not alike, because they were inputted from the 

standards documents just as they were listed in those documents. In the states alone, there 

were 47 unique mathematics course titles at the secondary level. I spent several weeks 

“spreadsheeting” data into several configurations until I found a way to designate each 

data set in such a way that it accounted for each of the unique data sets.  

Finally we had the processes and formulas worked out, and I had all the data sets 

configured exactly the same. The reconfiguring of the data sets would have caused much 

angst if I had not discovered the audio books solution earlier in the project. This was an 

incredibly tedious step, and I spent countless hours revising columns and rows, and 

renaming grade levels.  

We reached the end of our 1-year window on the project with all the data coded, 

and formulas and processes in hand to start the analysis. In my original plan, I wanted to 

have all of the analysis completed in the 1-year time frame. However, there was simply 

too much data. I ended up with 150 spreadsheets that calculated about 62,000 formulas 

on each of four tabs. The analysis was something I needed to do alone, and it was time-
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consuming. I spent the last month of the 1-year window and the following 3 months 

doing analysis and writing. This required many, many 12 to 14-hour days, and would not 

have been possible without my incredibly supportive husband disappearing with all three 

kids for several weekends through those last 4 months. In addition, my two older children 

(ages 10 and 6) stepped up and took on many of my chores and responsibilities around 

the house to free up my work time. My children did laundry, cleaned the kitchen, made 

simple meals, and even sent me encouraging notes and emails reminding me that I could 

do it and I was almost finished. My parents stepped up and took the children on many 

nights and weekends when my schedule and my husband’s schedule conflicted. My 

family was truly a backbone during this time, and moving mountains to provide me with 

the time I needed to work. According to the centered leadership model, the work–life 

balance is a myth, and this is why it is so important that women leaders manage their 

energy (Barsh et al., 2008). Without my family’s support, I would have struggled 

immensely in these last few months. I felt so much responsibility to take care of 

everything at home—to be the household manager. There are groceries to buy, meals to 

plan, lots of upkeep and cleaning, bills to pay, laundry to do, doctor’s appointments to 

make and bring children to, events to attend at their schools, and most of all there was 

time that I need to give to each of my children and to my husband. However, they put 

their own needs aside for the last four months and provided an environment that allowed 

me to just concentrate on my analysis and not worry about the work–life balance.  
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Moving Forward 
 

Change has a considerable psychological impact on the human 
mind. To the fearful it is threatening because it means that things 
may get worse. To the hopeful it is encouraging because things 
may get better. To the confident it is inspiring because the 
challenge exists to make things better. (Whitney Jr., n.d.) 

 
 

I began the MBA/EdD program at Texas Christian University (TCU) for several 

reasons: (1) I wanted to achieve the degree of doctor, (2) I wanted background and 

knowledge of business, and (3) I wanted to start my own school. The school idea has 

come and gone over the past 5 years. It is something under consideration, and it may be 

something I do in the future. Originally I wanted a Montessori school. However, now I 

am thinking about a technology-based school that incorporates the best of gifted 

education and the best of Montessori, with a heavy emphasis on science, technology, 

engineering, and mathematics (STEM). I have an image in my mind of what the school 

could accomplish, but I need more thinking time to flush it out completely.  

When I started at SMU, I fully expected to fulfill my 1-year contract and then 

move on. My intention was not to stay in a university setting. However, I found I really 

enjoyed being on a university campus. As I acclimated to the work environment, I found 

myself wishing this was more permanent. The people are great, and Dean Orsak is a 

visionary who cares deeply about education. His response to issues is always questioning 

what it would take to make it happen rather than reasons why something might not work. 

I became more involved while there and spent time working with Dr. Delores Etter, the 

director of the Caruth Institute for Engineering Education.  
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The Caruth Institute for Engineering Education is “dedicated to returning America 

to international leadership by developing programs that engage kindergarten through 

college students in pursuing engineering as a career, as well as a passion” (SMU Lyle 

School of Engineering, 2008a). I worked with Dr. Etter on two National Science 

Foundation (NSF) grant proposals, and the more I understood about the mission and the 

programs SMU wants to put in place, the more excited I got and the more I wanted to 

stay. One proposal focused on undergraduates and innovation, with ties to high school 

teachers and students. Another proposal focused on STEM for K-5 students, tying in the 

best of technology to increase exposure and excitement.  

The SMU Lyle School of Engineering is functioning under a new strategic plan 

with a heavy emphasis on developing leadership abilities of its students. Given my work 

in educational leadership, I decided to apply and was accepted to one of their 6-week 

leadership courses. Our class was taught by Charlie Feld, a leader in the information 

technology (IT) field who has received numerous awards throughout his career. It was an 

excellent class, and the main take-away was the emphasis Charlie placed on “inputs.” 

Input is Charlie’s term for being well-read and understanding the larger context in which 

your leadership exists. He said you need to understand the status of “this is what it is” and 

have some notion of the future to prepare for careers and jobs that do not yet exist. He 

emphasized the importance of the inputs and understanding of the problem or situation in 

a bigger context in order to employ leadership skills effectively (Feld, 2009).  

After spending the last 2 years researching the state of mathematics nationally and 

internationally, I do feel as though I have built up my inputs. I understand the issues in a 

bigger context and the different sides of the issues. I am ready to employ my leadership 
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skills in an area that allows me to make a difference in mathematics education. During 

the course of the last year, I have worked not only with the Gates Foundation, but also 

with other prominent organizations and education leaders through the course of this 

work. In fact, the Gates report will be used by the Gates Foundation, WCER, and CCSSO 

as they work with the states on developing a common set of mathematics standards.  

 Three months after the 1-year contract ended, I am now working for SMU as a 

temporary employee, helping write grant proposals to fund the Caruth Institute. The 

possibilities of roles I could play in Caruth are varied and interesting, and all work in my 

skill sets. The biggest push at Caruth is K-12 and getting these students excited about 

mathematics and science. I see staying at SMU as a direct benefit of my work with the 

Gates Foundation and my emphasis on mathematics education in the dissertation. Even if 

I do not stay with the Caruth Institute, I think the possibilities from here on out are 

endless.  
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APPENDIX A: COPYRIGHT DATES OF STANDARDS 
 
 

Data Sets Date of Standards 
Documents  Data Sets Date of Standards 

Documents  

Achieve 2008   Louisiana 2008 

Alabama 2003   Massachusetts 2000, 2004 

Arizona 2008   Minnesota 2007 

Arkansas 2004, 2006   Mississippi 2007 

Australia 2006   NAEP 2007 

Belgium date undetermined   NECAP 2004 

Botswana date undetermined   New Mexico 2008 

California 2006   New York 2005 

Chile date undetermined   New Zealand 2006 

China 2004   North Carolina 2003, 2008 

Chinese Taipei date undetermined   North Dakota 2005 

DC 2006   Northern Territory, AU date undetermined 

Finland date undetermined   Ohio 2008 

Florida 2007   Pennsylvania 2007, 2008 

Georgia 2006   PISA 2006 

Ghana 2007   Singapore 2006 

Hong Kong 1999, 2000, 2007   Tennessee 2008 

Japan 2008-English Translation   Texas 2006 

Kansas 2003   TIMSS 2008 

Kentucky date undetermined   Vermont 2008 

Korea date undetermined   Victoria, AU date undetermined 
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APPENDIX B: HIGH-PERFORMING AND LOW-PERFORMING ANALYSIS 
 

Table B1: States and Scaled Scores 

  

 2007 NAEP 
 

Average 
Scaled Score 

for  
4th graders  

4th 
grade 
Rank 
Order 

2007 NAEP 
  

Average 
Scaled Score 

for  
8th graders 

8th 
grade 
Rank 
Order 

2007 Statistical 
Linking Study  

 
Linking 2007 

NAEP and 2003 
TIMSS in  
8th grade 

 
% at or Above 

Proficient  

8th 
NAEP 
TIMSS 
Linking 
Study 
Rank 
Order 

Alabama 229 48 266 49 18% 48 
Alaska   237 33 283 26 32% 27 
Arizona   232 44 276 37 26% 38 
Arkansas   238 30 274 41 24% 40 
California 230 46 270 45 24% 40 
Colorado  240 26 286 12 37% 11 
Connecticut   243 15 282 28 35% 17 
Delaware   242 19 283 26 31% 30 
District of Columbia 214 51 248 51 8% 51 
Florida   242 19 277 35 27% 36 
Georgia   235 40 275 38 25% 39 
Hawaii 234 42 269 47 21% 44 
Idaho   241 24 284 22 34% 24 
Illinois 237 33 280 32 31% 30 
Indiana 245 7 285 18 35% 17 
Iowa 243 15 285 18 35% 17 
Kansas 248 4 290 5 40% 5 
Kentucky   235 40 279 34 27% 36 
Louisiana   230 46 272 43 19% 46 
Maine 242 19 286 12 34% 24 
Maryland   240 26 286 12 37% 11 
Massachusetts 252 1 298 1 51% 1 
Michigan 238 30 277 35 29% 34 
Minnesota 247 5 292 2 43% 2 
Mississippi   228 49 265 50 14% 50 
Missouri 239 28 281 30 30% 32 
Montana 244 10 287 10 38% 8 
Nebraska 238 30 284 22 35% 17 
Nevada   232 44 271 44 23% 42 
New Hampshire 249 2 288 7 38% 8 
New Jersey 249 2 289 6 40% 5 
New Mexico 228 49 268 48 17% 49 
New York   243 15 280 32 30% 32 
North Carolina   242 19 284 22 34% 24 
North Dakota 245 7 292 2 41% 3 
Ohio 245 7 285 18 35% 17 
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 2007 NAEP 
 

Average 
Scaled Score 

for  
4th graders  

4th 
grade 
Rank 
Order 

2007 NAEP 
  

Average 
Scaled Score 

for  
8th graders 

8th 
grade 
Rank 
Order 

2007 Statistical 
Linking Study  

 
Linking 2007 

NAEP and 2003 
TIMSS in  
8th grade 

 
% at or Above 

Proficient  

8th 
NAEP 
TIMSS 
Linking 
Study 
Rank 
Order 

Oklahoma   237 33 275 38 21% 44 
Oregon   236 37 284 22 35% 17 
Pennsylvania 244 10 286 12 38% 8 
Rhode Island 236 37 275 38 28% 35 
South Carolina 237 33 282 28 32% 27 
South Dakota 241 24 288 7 39% 7 
Tennessee   233 43 274 41 23% 42 
Texas   242 19 286 12 35% 17 
Utah   239 28 281 30 32% 27 
Vermont 246 6 291 4 41% 3 
Virginia 244 10 288 7 37% 11 
Washington 243 15 285 18 36% 15 
West Virginia   236 37 270 45 19% 46 
Wisconsin 244 10 286 12 37% 11 
Wyoming 244 10 287 10 36% 15 
(Gonzales et al., 2004; Gonzales et al., 2008; U.S. Chamber of Commerce, 2007) 
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Table B2: Final State Rankings 

  

2007 
NAEP 

 
4th 

Grade 
Ranking 

2007 
NAEP 

 
8th 

Grade 
Ranking 

2007 
Statistical 
Linking 
Report  

 
NAEP/TIMSS 

Ranking 
Grade 8 

2007 
Leaders and 

Laggards 
Report 

 
Academic 

Achievement 

2007 
Leaders and 

Laggards 
Report 

 
Academic 

Achievement 
of Low-

Income and 
Minority N

um
be

r o
f T

op
 R

an
ki

ng
s 

N
um

be
r o

f B
ot

to
m

 R
an

ki
ng

s 

Alabama 48 49 48 F F 0 5 
Alaska   33 26 27 D A  1 0 
Arizona   44 37 38 D D 0 0 
Arkansas   30 41 40 D C 0 0 
California 46 45 40 F F 0 1 
Colorado  26 12 11 B B 0 0 
Connecticut   15 28 17 A  D 1 0 
Delaware   19 26 30 C B 0 0 
District of Columbia 51 51 51 F F 0 5 
Florida   19 35 36 D A 1 0 
Georgia   40 38 39 D D 0 0 
Hawaii 42 47 44 F C 0 2 
Idaho   24 22 24 C A 1 0 
Illinois 33 32 30 C D 0 0 
Indiana 7 18 17 C C 0 0 
Iowa 15 18 17 B B 0 0 
Kansas 4 5 5 A A 4 0 
Kentucky   40 34 36 D C 0 0 
Louisiana   46 43 46 F F 0 4 
Maine 19 12 24 B NA 0 0 
Maryland   26 12 11 C B 0 0 
Massachusetts 1 1 1 A A 5 0 
Michigan 30 35 34 C C 0 0 
Minnesota 5 2 2 A B 4 0 
Mississippi   49 50 50 F F 0 5 
Missouri 28 30 32 D D 0 0 
Montana 10 10 8 A NA 1 0 
Nebraska 30 22 17 B D 0 0 
Nevada   44 44 42 F F 0 1 
New Hampshire 2 7 8 A NA 2 0 
New Jersey 2 6 5 A B 2 0 
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2007 
NAEP 

 
4th 

Grade 
Ranking 

2007 
NAEP 

 
8th 

Grade 
Ranking 

2007 
Statistical 
Linking 
Report  

 
NAEP/TIMSS 

Ranking 
Grade 8 

2007 
Leaders and 

Laggards 
Report 

 
Academic 

Achievement 

2007 
Leaders and 

Laggards 
Report 

 
Academic 

Achievement 
of Low-

Income and 
Minority N

um
be

r o
f T

op
 R

an
ki

ng
s 

New Mexico 49 48 49 F F 0 5 
New York   15 32 32 C B 0 0 
North Carolina   19 22 24 C B 0 0 
North Dakota 7 2 3 A NA 3 0 
Ohio 7 18 17 B C 0 0 
Oklahoma   33 38 44 F D 0 1 
Oregon   37 22 17 C C 0 0 
Pennsylvania 10 12 8 B C 0 0 
Rhode Island 37 38 35 D F 0 1 
South Carolina 33 28 27 D D 0 0 
South Dakota 24 7 7 B NA 0 0 
Tennessee   43 41 42 D F 0 1 
Texas   19 12 17 C A 1 0 
Utah   28 30 27 C B 0 0 
Vermont 6 4 3 A NA 3 0 
Virginia 10 7 11 B A 1 0 
Washington 15 18 15 A A 2 0 
West Virginia   37 45 46 F D 0 2 
Wisconsin 10 12 11 B C 0 0 
Wyoming 10 10 15 B A 1 0 
(Gonzales et al., 2004; Gonzales et al., 2008; Phillips, 2007a, 2007b; U.S. Chamber of 
Commerce, 2007) 
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Table B3: Countries and Scaled Scores 
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Algeria                 378 28 387 39 

Argentina     381 52                 

Armenia         456 20 478 23 500 19 499 13 

Australia 524 11 520 12 499 16 505 14 516 14 496 14 

Austria  506 19 505 18         505 17     

Azerbaijan     476 33                 

Bahrain             401 37     398 35 

Belgium 529 8 520 12 551 5 537 6         

Bosnia and Herzegovina                     456 27 

Botswana             366 42     364 43 

Brazil 356 41 370 53                 

Bulgaria     413 46     476 25     464 23 

Canada 532 7 527 7                 

Chile     411 47     387 39         

Chinese Taipei     549 1 564 4 585 4 576 3 598 1 

Colombia     370 53         355 29 380 40 

Croatia     467 36                 

Cyprus         510 13 459 29     465 22 

Czech Republic 516 13 510 16         486 23 504 11 

Denmark 514 15 513 15         523 13     

Egypt             406 36     391 38 

El Salvador                 330 31 340 45 

England         531 10     541 7 513 7 

Estonia     515 14     531 8         

Finland 544 2 548 2                 

France 511 16 496 23                 

Georgia                 438 26 410 33 

Germany 503 20 504 19         525 12     

Ghana             276 44     309 47 

Greece 445 33 459 39                 

Hong Kong 550 1 547 3 575 2 586 3 607 1 572 4 

Hungary 490 25 491 27 529 11 529 9 510 15 517 6 
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Iceland 515 14 506 17                 

Indonesia 360 39 391 50     411 33     397 36 

Iran         389 22 411 33 402 27 403 34 

Ireland 503 20 501 22                 

Israel     442 40     496 19     463 24 

Italy 466 31 462 38 503 15 484 22 507 16 480 19 

Japan 534 6 523 10 565 3 570 5 568 4 570 5 

Jordan     384 51     424 32     427 31 

Kazakhstan                 549 5     

Korea, Republic of 542 3 547 3     589 2     597 2 

Kuwait                 316 33 354 44 

Kyrgyz Republic     311 57                 

Latvia 483 28 486 30 536 7 508 10 537 8     

Lebanon             433 31     449 28 

Liechtenstein 536 5 525 8                 

Lithuania     486 30 534 8 502 16 530 10 506 10 

Luxembourg 493 24 490 28                 

Macao-China 527 9 525 8                 

Macedonia             435 30         

Malaysia             508 10     474 20 

Malta                     488 16 

Mexico 385 38 406 48                 

Moldova         504 14 460 28         

Montenegro, Republic of      399 49                 

Morocco         347 24 387 39 341 30     

Netherlands 538 4 531 5 540 6 536 7 535 9     

New Zealand 523 12 522 11 493 17 494 20 492 22     

Norway 495 23 490 28 451 21 461 27 473 24 469 21 

Oman                     372 41 

Palestinian             390 38     367 42 

Philippines         358 23 378 41         

Poland 490 25 495 24                 

Portugal 466 31 466 37                 
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Qatar     318 56         296 34 307 48 

Romania     415 45     475 26     461 26 

Russian Federation 468 30 476 33 532 9 508 10 544 6 512 8 

Saudi Arabia             332 43     329 46 

Scotland         490 18 498 18 494 21 487 17 

Serbia and Montenegro 437 34         477 24         

Serbia, Republic of      435 41             486 18 

Singapore         594 1 605 1 599 2 593 3 

Slovak Republic 498 22 492 26     508 10 496 20     

Slovenia     504 19 479 19 493 21     501 12 

South Africa             264 45         

Spain 485 27 480 32                 

Sweden 509 17 502 21     499 17 503 18 491 15 

Switzerland 527 9 530 6                 

Syrian Arab Republic                     395 37 

Thailand 417 37 417 44             441 29 

Tunisia 359 40 365 55 339 25 410 35 327 32 420 32 

Turkey 423 35 424 43             432 30 

Ukraine                 469 25 462 25 

United Kingdom 508 18 495 24                 

United States 483 28 474 35 518 12 504 15 529 11 508 9 

Uruguay 422 36 427 42                 

Yemen                 224 35     

International Average 489 498 495 467 500   

Total Countries Participating 41 57 25 45 35 48 
(Baldi et al., 2007; Ginsburg et al., 2005; Gonzales et al., 2004; Gonzales et al., 2008; 
Lemke et al., 2004; Neidorf et al., 2006) 
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APPENDIX C: MATHEMATICS TAXONOMY  
 

MATHEMATICS TAXONOMY 

Cognitive Demand Levels 
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    B C D E F 
100 Number Sense, Properties, Relationships           
101 Place value           
102 Whole numbers           
103 Operations           
104 Fractions           
105 Decimals           
106 Percents           
107 Ratio, proportion           
108 Patterns           
109 Real Numbers           
110 Exponents, scientific notation           
111 Factors, multiples, divisibility           
112 Odds/evens/primes/composites/square numbers           
113 Estimation           

114 
Number comparisons (order, relative size, inverse, 
opposites, equivalent forms, scale)           

115 Order of operations           
116 Computational algorithms           
117 Relationships between operations           
118 Number theory, non base-10 systems           
119 Mathematical properties (e.g., distributive property)           
191 Number sense of irrational numbers           
192 Number sense of absolute value           
193 Square roots           
194 Integers           
195 Rational numbers           
196 Number lines           
190 Other           
200 Operations           
201 Add, subtract whole numbers           
202 Multiplication whole numbers           
203 Division whole numbers           
204 Combinations of operations on whole numbers           
205 Equivalent/nonequivalent fractions           
206 Add, subtract fractions           
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MATHEMATICS TAXONOMY 

Cognitive Demand Levels 
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  B C D E F   
207 Multiply fractions           
208 Divide fractions           
209 Combinations of operations on fractions           
210 Ratio, proportion           
211 Representations of fractions           
212 Equivalence of decimals, fractions, %           
213 Add, subtract decimals           
214 Multiply decimals           
215 Divide decimals           
216 Combinations of operations on decimals           
217 Computing with percents           
218 Computation with exponents, radicals           
291 Compute with irrational numbers           
292 Compute with square roots           
290 Other           
300 Measurement           
301 Use of measuring instruments           
302 Theory (arbitrary, standard units, unit size)           
303 Conversions           
304 Metric system           
305 Length, perimeter           
306 Area, volume           
307 Surface area           
308 Direction, location, navigation           
309 Angles           
310 Circles (pi, radius, area)           
311 Mass (weight)           
312 Time, temperature           
313 Money           
314 Derived measures (rate/speed)           
315 Calendar           
391 Accuracy, precision           
392 US customary measurement           
390 Other           
400 Consumer Applications           
401 Simple interest           
402 Compound interest           
403 Rates (e.g., discount, commission)           
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  B C D E F   
404 Spreadsheets           
490 Other           
500 Basic Algebra           
501 Absolute value           
502 Use of variables           
503 Evaluation of formulas, expressions, equations           
504 One-step equations           
505 Coordinate Plane           
506 Patterns           
507 Multistep equations           
508 Inequalities           
509 Linear, nonlinear relations           
510 Rate of change/slope/line           
511 Operations on polynomials           
512 Factoring           
513 Square roots & radicals           
514 Operations on radicals           
515 Rational expressions           
516 Multiple representations           
591 Graphing linear equations and inequalities           
590 Other           
600 Advanced Algebra           
601 Quadratic equations           
602 Systems of equations           
603 Systems of inequalities           
604 Compound Inequalities           
605 Matrices, determinants           
606 Conic sections           
607 Rational, negative exponents/radicals           
608 Rules for exponents           
609 Complex numbers           
610 Binomial theorem           
611 Factor / remainder theorem           
612 Field properties of real number system           
613 Multiple representations           
691 Graphing quadratics           
690 Other           
700 Geometric Concepts           
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  B C D E F   
701 Basic terminology           
702 Points, lines, rays, segments and vectors           
703 Patterns           
704 Congruence           
705 Similarity           
706 Parallels           
707 Triangles           
708 Quadrilaterals           
709 Circles           
710 Angles           
711 Polygons           
712 Polyhedra           
713 Models           
714 3-D relationships           
715 Symmetry           
716 Transformations (e.g., flips, turns)           
717 Pythagorean Theorem           
791 Perpendicular lines           
792 Constructions           
790 Other           
800 Advanced Geometry           
801 Logic, reasoning, proof           
802 Loci           
803 Spheres, cones, cylinders           
804 Coordinate Geometry           
805 Vectors           
807 Non-Euclidean Geometry           
808 Topology           
890 Other           
900 Data Displays           
901 Summarize data in a table or graph           
902 Bar graph, histogram           
903 Pie charts, circle graphs           
904 Pictographs           
905 Line graphs           
906 Stem and Leaf plots           
907 Scatter plots           
908 Box plots           
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  B C D E F   
909 Line Plots           
910 Classification, Venn diagrams           
911 Tree Diagrams           
990 Other           

1000 Statistics           
1001 Mean, median, mode           
1002 Variability, standard deviation           
1003 Line of best fit           
1004 Quartiles, percentiles           
1005 Bivariate distribution           
1006 Confidence intervals           
1007 Correlation           
1008 Hypothesis testing           
1009 Chi Square           
1010 Data Transformation           
1011 Central Limit Theorem           
1090 Other           
1100 Probability           
1101 Simple probability           
1102 Compound probability           
1103 Conditional probability           
1104 Empirical probability           
1105 Sampling, Sample spaces           
1106 Independent/dependent events           
1107 Expected value           
1108 Binomial distribution           
1109 Normal curve           
1191 Theoretical probability           
1190 Other           
1200 Analysis           
1201 Sequences and series           
1202 Limits           
1203 Continuity           
1204 Rates of change           
1205 Maxima, minima           
1206 Differentiation           
1207 Integration           
1290 Other           
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  B C D E F   
1300 Trigonometry           
1301 Basic ratios           
1302 Radian measure           
1303 Right triangle trigonometry           
1304 Law of Sines, Cosines           
1305 Identities           
1306 Trigonometric equations           
1307 Polar coordinates           
1308 Periodicity           
1309 Amplitude           
1390 Other           
1400 Special Topics           
1401 Sets           
1402 Logic           
1403 Mathematical induction           
1404 Linear programming           
1405 Networks           
1406 Iteration, recursion           
1407 Permutations combinations           
1408 Simulations           
1409 Fractals           
1490 Other           
1500 Functions           
1501 Notation           
1502 Relations           
1503 Linear           
1504 Quadratic           
1505 Polynomial           
1506 Rational           
1507 Logarithmic           
1508 Exponential           
1509 Trigonometric / circular           
1510 Inverse           
1511 Composition           
1590 Other           
1600 Instructional Technology           
1601 Use of calculators           
1602 Use of graphing calculators           
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  B C D E F   
1603 Use of computers & Internet           
1604 Computer programming           
1690 Other           
(adapted from Smithson et al., 2004) 
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APPENDIX D: BIOGRAPHIES OF MATHEMATICS CONTENT CODERS 
 

Teresa Barensfeld, Editor with STEM specialization 
Teresa Nolan Barensfeld is an editor specializing in STEM, as well as social sciences, 
education, and political science. She has run her own editorial services business, 
Professional Editing, since 1991, and she has edited K-12 math curricula as well as high 
school and college textbooks. Ms. Barensfeld has a BS in mathematics and computer 
science. Before her editing career, she worked as a computer programmer. 
 
Joanna Bartel, Mathematics Consultant  
Joanna Bartel has 8 years experience teaching high school mathematics courses ranging 
from Algebra I to AP Calculus. Ms. Bartel has also been a private tutor for 16 years, 
tutoring all grade levels and both undergraduate and graduate students. She earned a BS 
degree in mathematics at Loyola University in New Orleans and her MAT at the 
University of Texas at Dallas.    
 
Ann Bartosh, Mathematics Consultant 
Ann Bartosh is currently working as a school mathematics consultant. She recently 
retired after being the mathematics consultant at the Kentucky Department of Education 
since 1994. Her duties in the Division of Curriculum included development of the 
Program of Studies in mathematics, the Core Content for Assessment in mathematics, the 
Implementation Manual for the Program of Studies in mathematics, and professional 
development developer and presenter on mathematics curriculum, instruction, and 
assessment. Ms. Bartosh earned her MS in education, secondary school mathematics, and 
her BA in secondary education, mathematics. She has been a mathematics instructor at 
Lexington Community College, and adjunct professor at University of Kentucky 
Department of Curriculum and Instruction, and taught high school mathematics for 20 
years. She is co-author of EMPOWER! A K-12 Intervention Guide for Teaching 
Mathematics, a technical report on the remedial process in mathematics. Ms. Bartosh has 
served as the Association of State Supervisors of Mathematics liaison with NASA. 
 
Deborah Bliss, Mathematics Coordinator, Virginia 
Deborah Kiger Bliss currently serves as the Mathematics Coordinator in Virginia. She 
provides expertise in mathematics curriculum and assessment and serves as the Virginia 
Department of Education liaison for the state mathematics assessments. Ms. Bliss 
develops and administers projects, activities, and services that impact statewide 
mathematics achievement. She identifies research-based instructional practices in 
mathematics education and shares information relative to the implementation of those 
practices with stakeholder groups. She has 15 years of classroom teaching experience and 
is a veteran of the U.S. Army. She is a member of NCTM and Virginia Council of 
Teachers of Mathematics (VCTM), and just completed 8 years as a Board member for the 
Association of State Supervisors of Mathematics (ASSM). She is also serving as a Board 
member for the Triangle Coalition. Ms. Bliss has a BS in mathematics and an MEd in 
research, measurement, and statistics.  
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Sharon Branson, Executive Editor of Mathematics, Voyager Expanded Learning 
Sharon Branson is currently the executive editor of mathematics at Voyager Expanded 
Learning. Her team develops mathematics materials for struggling students in grades 3 
through 8. Prior to editing, she taught secondary mathematics for 10 years. She is 
certified in secondary mathematics grades 6–12 and secondary special education grades 
6–12. Ms. Branson received a BS degree in mathematics from Southwest Texas State 
University. 
 
Phillip Robinson, Project Editor of Mathematics, Voyager Expanded Learning 
Phillip Robinson is an editor of mathematics for Voyager Expanded Learning. He 
received his BS in mathematics from Baylor University. He works in a mathematics team 
that develops and publishes an intervention program for students who struggle with 
mathematics. He spends a large portion of his time analyzing state standards and ensuring 
alignment as new projects are initiated.  
 
Dr. George Roy, Instructor of Mathematics Education, UCF  
Dr. George Roy is an instructor at the University of Central Florida (UCF). He received a 
BS in mathematics from Rollins College and MEd in mathematics education from the 
Lockheed Martin/UCF Academy for Mathematics and Science at UCF. Dr. Roy went on 
to receive his PhD in education, with an emphasis in mathematics education, from UCF. 
During his doctoral program, his primary area of research focused on preservice 
elementary school teachers’ development of mathematical content knowledge. Prior to 
his position at UCF, Dr. Roy taught middle school mathematics for 8 years at Orange 
County Florida Public Schools. During his public school tenure, he achieved a National 
Board of Professional Teaching Standards certification in Early Adolescence 
Mathematics.  
 
Dr. Diane Schaefer, Mathematics Consultant 
Dr. Diane Schaefer taught mathematics in grades K-12 for 18 years before becoming the 
Mathematics Specialist at the Rhode Island Department of Education. She led many 
mathematics initiatives, including the development of state mathematics frameworks, the 
National Science Foundation’s Statewide Systemic Initiative, and statewide professional 
development. Later, she became the director of the Office of Instruction expanding her 
work to include all content areas. Two major initiatives include the development of the 
New England Common Assessment Program (NECAP) Grade-Level and Grade-Span 
Expectations (GLEs and GSEs) with two other states and the development of the Web-
based Rhode Island Statewide Curriculum. She has a BS in elementary education with a 
minor in mathematics, a MEd in education, and an EdD in mathematics. Dr. Schaefer had 
been at the Rhode Island Department of Education for 18 years before retiring in June 
2008. 
 
Meredith Tabor-Kerins, Mathematics Consultant 
Meredith Tabor-Kerins is a mathematics consultant and tutor. Her professional 
preparation includes a BS in mathematics and certification in secondary mathematics 
education from the University of Nebraska, Lincoln, as well as certifications in secondary 
mathematics education from California and Texas. An MEd in curriculum and instruction 
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from California State University resulted in research that led to a thesis comparing 
recommendations from the TIMSS international assessment to California state standards 
and national test data. She taught mathematics for 10 years.     
 
Dr. Jennifer Tobias, Mathematics, UCF 
Dr. Jennifer Tobias recently completed her PhD in mathematics education at the 
University of Central Florida. She has taught mathematics at the middle school, high 
school, and postsecondary level. Dr. Tobias has presented at several local, state, and 
national conferences. In addition, she has co-developed and conducted professional 
development workshops for in-service elementary and middle school teachers. She also 
has a BS in elementary education/middle school mathematics and a MEd in elementary 
education. Dr. Tobias’s research interests include preservice elementary teachers’ 
development of rational number concepts and operations understanding.   
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This dissertation examined K-12 mathematics content standards for states and 

countries to determine the degree of alignment among high-performing, low-performing, and 

other data sets of interest. The assessment frameworks for the Trends in Mathematics and 

Science Study (TIMSS), the National Assessment of Educational Progress (NAEP), and the 

Program for International Student Assessment (PISA) were also examined. In addition, the 

dissertation examined the cognitive demand level, or student expectation, in the standards.  

At the elementary level, the researcher found that Minnesota, Georgia, the District of 

Columbia (DC), Massachusetts, Achieve, Florida, and New York had the strongest alignment 

to high-performing countries. At the middle school level, Georgia, Minnesota, DC, Achieve, 

and Florida had the strongest alignment to high-performing countries. At the secondary level, 

 



 

Minnesota, Georgia, Massachusetts, and New York had the strongest alignment to high-

performing countries. 

Examining the states against the high-performing countries grade level by grade level 

demonstrated the wide variability in the states’ standards and the lack of focus and 

curriculum coherence in the majority of the standards in the United States. Most of the 

standards in the United States cover a wide variety of topics that were repeated year after 

year, as evidenced in the grade-level by grade-level sequence alignment analysis to high-

performing countries.  

 Massachusetts, Achieve, and Minnesota were the data sets with the strongest 

alignment to TIMSS. Ohio, Massachusetts, Kansas, and Kentucky were the states with the 

strongest alignment to NAEP.  The data sets with the strongest alignment to PISA were 

Kentucky, New Mexico, Vermont, Mississippi, Ohio, Texas, Kansas, Georgia, and 

Pennsylvania. 

       Overall, the alignment results demonstrate that high levels of alignment to high-

performing countries and to assessments do not absolutely equate to high performance.  

 The cognitive demand analysis revealed that high-performing countries had stronger 

emphasis on memorize than other data sets. Low-performing states emphasized perform 

procedures rather than demonstrate understanding or memorize. Low-performers appeared to 

emphasize conjecture/generalize/prove and solve non-routine problems at the expense of the 

cognitive demand skills of memorize, perform procedures, and demonstrate understanding.    
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