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The Alfred P. Sloan Foundation is a philanthropic, not-for-profit institution based in New York City.  Established in 1934 by Alfred Pritchard Sloan 
Jr., then-President and Chief Executive Officer of the General Motors Corporation, the Foundation makes grants in support of original research 
and education in science, technology, engineering, mathematics and economic performance. 

 
The John Templeton Foundation serves as a philanthropic catalyst for research and discoveries relating to what scientists and philosophers call 
the Big Questions. They support work at the world's top universities in such fields as theoretical physics, cosmology, evolutionary biology, 
cognitive science, and social science relating to love, forgiveness, creativity, purpose, and the nature and origin of religious belief. They also seek 
to stimulate new thinking about wealth creation in the developing world, character education in schools and universities, and programs for 
cultivating the talents of gifted children.  

 

The opinions expressed in this report are those of the author and do not necessarily reflect the views of  
the Alfred P. Sloan Foundation or the John Templeton Foundation. 
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EXECUTIVE SUMMARY 
The Alfred P. Sloan Foundation and the John Templeton Foundation commissioned a white paper to 

serve as background information for their January 7-8, 2010 conference on developing mathematical 

talent at the precollege level. The conference convened international experts in mathematics and talent 

development, along with national experts and local educators, funders and other stakeholders to begin 

the process of developing a compelling agenda to meet the needs of mathematically talented students 

in New York City. The list of meeting participants appears at Appendix A.  
 

Based on the January conference, the initial white paper has been revised. This current document 

incorporates the input of conference participants.  It is organized to frame issues, review salient models 

and promising practices, and delineate challenges and considerations.   
   

All students should have opportunity to develop their abilities, interests and potential in mathematics to 

the fullest, especially high ability students.  The lack of sufficient attention to the most talented and 

brightest students undermines the overall objective of achieving excellence and high standards in 

education, particularly in public schools.  
 
Current conditions for significantly enhancing talent development for the mathematically gifted in New 

York City are extremely favorable due to several factors – growing demand, public interest and gaps in 

available programs, as well as the commitment of the City’s leadership. Currently, the various programs 

directed at mathematical talent development are fragmented and disconnected, lacking purposeful 

articulation to promote programmatic alignment. The following recommendations are offered to help 

guide the development of programs and initiatives to expand access and opportunity for mathematically 

talented students in the 21st Century. 
 

 Encourage a Range of Programmatic Strategies  

The range of abilities, talents, needs and interests of mathematically talented students is varied 

and diverse. In an environment comprising complexity and immense scale, a balance of multi-

faceted strategies will be needed to incorporate acceleration and enrichment, as well as breadth 

and depth of content and programmatic opportunities that support experimentation, innovation 

and proven practice.  
 

 Support Talent Identification at Multiple Points and Critical Junctures  

The potential to overlook mathematically talented students occurs at every point of the  

K-12 spectrum and is most pervasive within fixed and rigid screening structures. Special 

attention is needed to remedy the propensity to overlook talent at two crucial points:  

 elementary school when identification is prematurely focused on early childhood, and  

 the critical educational juncture of middle school when some gifted children tend to 

conditionally underachieve, making detection more difficult. As students progress 

through high school, opportunities diminish for talent recognition.   
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 Use Robust and Multiple Methods of Identification  

Best practices in talent identification employ multiple assessments and indicators that are 

sensitive to the developmental stage of interest.  Advances in gifted education as well as 

assessment and measurement offer a range of robust techniques and strategies to support the 

recognition of talent at every level. The needs of administrative efficiency, albeit real and at 

times significant, should not supplant sound identification practices that maximize talent 

recognition.   

 

 Bring to Scale Proven and Promising Practices  

Several evidence-based models of talent identification and development are proving successful 

while other strategies show signs of promise.  Scaling proven practices as well as those with 

promise are more likely to yield the greatest returns.  A return on investment (ROI) model 

provides useful quantitative analyses to support the decision-making process for replication and 

scale-up.  
 

 Conduct Proactive and Systematic Outreach to Diverse Communities  

The demographics of America are rapidly changing. The future of scientific advancement, 

technological innovation, and global competitiveness will depend on talent identification and 

development that increasingly reflects the country’s diversity.  Special emphasis should be given 

to reaching a more diverse pool of talented students across gender, race, ethnicity, and income 

levels. Successful programs focused on broadening participation will require proactive, 

systematic and sustained outreach.  
 

 Develop A  Research and Evaluation Agenda  

Research in several fields, including gifted education, neuroscience and assessment has 

advanced our understanding about talent identification and development. Implementation that 

neglects research and evaluation has limited potential for significantly advancing the field of 

gifted education. Additional research is needed to advance knowledge and discovery leading to 

new developments in identifying and developing mathematical talent, diversifying the talent 

pool, and bringing more programs to scale. 
 

 Engage Major Stakeholders and Strategic Collaborations  

Successful implementation and sustainability will require engagement with major stakeholders 

and strategic partnerships.  An inclusive model of stakeholder engagement and participation can 

foster positive changes in public perceptions and attitudes and help facilitate broad 

dissemination. Key stakeholder communities important to the process should include the 

mathematical community, mathematics educators, practitioners, higher education, the school 

system, industry, philanthropy, community organizations, and nonprofits, as well as students, 

parents and teachers.    
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Introduction 
The need to improve mathematics and science education in the U.S. has taken on a sense of urgency 

more pressing than any time since the post-Sputnik era of the late 1950s. A national consensus now 

exists on the crucial importance of mathematics and science education in safeguarding national security, 

ensuring global competitiveness, advancing discovery and innovation, and preparing a qualified 

workforce for an increasingly technological and knowledge-driven workplace (Business Higher Education 

Forum, 2005; Friedman, 2005).   

Numerous reports acknowledge the inextricable link between high achievement in mathematics and 

science and technological innovation and scientific discovery (Committee on Science, Engineering and 

Public Policy, 2007, 2008; National Mathematics Advisory Panel, 2008; National Council of Teachers of 

Mathematics, 1980). Leadership in scientific innovation, discovery, and advancement emanates from 

investment in those most talented (Adams et al., 2008).  Yet international studies reveal a lag in U.S. 

performance of students achieving at the top levels of proficiency when compared to their counterparts 

in other industrialized nations (National Center for Education Statistics, 2004, 2007).   

The focus on student achievement has been central to federal initiatives designed to ensure the 

provision of quality education in every school and in every classroom. In the midst of efforts to increase 

accountability and student achievement, the needs of high ability learners as an important aspect of 

educational improvement and high standards are often neglected (Wyner, Bridgeland & Diiulio, 2007).   

In collaboration, the Alfred P. Sloan Foundation and the John Templeton Foundation held a conference 

on January 7-8, 2010 of international experts in mathematics and talent development, along with 

national and local educators, funders and other stakeholders to develop a compelling agenda to address 

the needs of mathematically talented students, starting in New York City.  This white paper served as 

background information for the conference and was revised following the meeting.  The discussion 

presented here is organized to frame issues, review salient models and promising practices, and 

delineate challenges and considerations.   

The conveners of the January conference have distinct missions. Both are deeply committed to efforts 

that create access and opportunity for mathematically talented students to realize their full potential in 

the 21st century.  

The Alfred P. Sloan Foundation has a long-standing tradition of supporting original research and 

education related to science, technology and economic performance. The programs of the Sloan 

Foundation include studies on workforce development, basic research in science, technology, 

engineering and mathematics, and fostering public understanding of science. The competitive and 

prestigious Sloan Research Fellowships support early-career scientists and scholars in the advancement 

of fundamental research. The Sloan Awards for Excellence in Teaching Science and Mathematics, 

launched in 2009, recognize creative mathematics and science teachers who achieve superb results and 

inspire young people in New York City public high schools. 
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The John Templeton Foundation serves as a philanthropic catalyst in advancing discovery in areas 

addressing life’s biggest questions ranging from the laws of nature and the universe to the nature of 

love, gratitude, forgiveness and creativity. Established in 1987, the Templeton Foundation has 

maintained a strong commitment to identifying and nurturing young people who demonstrate 

exceptional talent in mathematics and science. In the U.S., the Templeton Foundation has supported 

accelerated learning for young people capable of working well beyond their grade level and has funded 

important studies of the issue.  Internationally, the Templeton Foundation has sponsored academic 

training and competitions for exceptionally talented students, including the International Mathematical 

Olympiad, the Pan African Mathematics Olympiad, and the Yau High School Mathematics Awards in 

China.   

The premise of this white paper rests on the belief that all students must have opportunity to develop 

their abilities and potential in mathematics to the fullest, especially high-level ability and gifted 

students. The lack of sufficient attention to the most talented and brightest students undermines the 

overall objective of achieving excellence and high standards. Critically, disproportionate representation 

of students by gender, race, ethnicity, and income level in programs that serve mathematically talented 

students is particularly problematic. 

A wide range of organizations, academicians and practitioners throughout the country are dedicated to 

talent identification and development and provide exciting, nurturing and enriching opportunities to 

high ability students and their families.  Research in gifted education and the mathematically talented 

has advanced understanding and practice on identifying and developing mathematical talent.  The 

author is grateful to the national experts representing research and practice who were interviewed for 

the white paper.  (A list of the experts interviewed appears at Appendix B.)  The opinions, findings and 

conclusions presented here are those of the author and do not necessarily reflect the views of the 

experts.         

Mathematical Talent 
General Observation. Giftedness is varied and developmental comprising a range of abilities and 

interests among the mathematically talented.  

The field of gifted education has made several advances in its understanding of human intelligence and 

talent. The early part of the 20th century approached human intelligence as a unitary construct 

representing fixed aptitude or intelligence as a general factor or g-factor that remained relatively 

constant over the lifespan.  Although agreement on a definition of giftedness eludes the field (Worrell, 

2009), the current knowledge base in gifted education generally characterizes giftedness as multi-

faceted, complex and developmental (Gardner, 2004; Reis & Renzulli, 2009; Sternberg, 1985) rather 

than a “fixed trait” model (Donovan & Cross, 2002).  The research clearly indicates the presence of 

varied and diverse levels of talent, interests and abilities among gifted students (Assouline & Lupkowski-

Shoplik, 2005).   
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The Task Force on Promising Students convened by the National Council of 

Teachers of Mathematics (NCTM) defines mathematical talent as the ability, 

motivation, belief, experience and opportunity “to become leaders and 

problem solvers of the future” (Sheffield, Bennett, Berriozabal, DeArmond, 

& Wertheimer, 1999).  Mathematical talent constitutes exceptional ability in 

several dimensions of mathematical competence including reasoning, 

conceptual understanding, and computational fluency (Miller, 1990).  

Mathematical competence or proficiency is best represented by the 

interdependency and interrelationship among five mathematical strands: 

adaptive reasoning, strategic competence, conceptual understanding, 

productive disposition, and procedural fluency (Kilpatrick, Swafford, & 

Findell, 2001).  Such understanding of the nature of mathematical 

competence decreases the misconception of mathematical talent as 

merely high ability in computational skills and procedural fluency 

(Assouline & Lupkowski-Shoplik, 2005; Sowell, Bergwell, Zeigler, & 

Cartwright, 1990). 

Characteristics or attributes of mathematically talented youngsters are often used to describe patterns 

in behavior likely to be exhibited by these students.  Most common in the literature are characteristics 

and attributes associated with unusual awareness and curiosity about mathematics; facility in learning, 

understanding, and applying mathematical ideas; propensity for thinking abstractly and recognizing 

mathematical patterns and relationships; flexibility and creativity in problem-solving; and the ability to 

transfer learning and knowledge in new and unfamiliar mathematical contexts (Miller, 1990). The 

importance of affective attributes, such as motivation, effort, interests, and dispositions are also 

regarded as essential attributes characterizing students with mathematical talent.  

As a group, mathematically talented students possess a diverse range of abilities.  Lubinski and Benbow 

(2006) found more variation existing within groups than between groups (p. 334). The distribution of 

abilities at the top 5% of a given grade level when tested on a more advanced test (i.e., two to three 

levels above grade level) results in a normal curve (Assouline & Lupkowski-Shoplik, 2005).   

Some argue the effect of a gifted threshold at the top 5% of intelligence where traits of personality and 

character performance are theorized as being more closely tied to ability (Jensen, 1980). The 

contribution of personal motivation, persistence, and access to opportunity are considered essential to 

the expression of talent (Andreescu, Gallian, & Mertz, 2008; Gladwell, 2008). Lubinski and Benbow 

(2006) describe the role of opportunity in the manifestation of talent as the “attribute plus opportunity 

tandem” (p. 334).   

 

Fig 1. Intertwined Strands of Proficiency  
Source: Kilpartrick et al. (2001) 
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Gender Disparity in Mathematics 

Gender differences in mathematics performance, particularly at the highest levels, as well as gender 

disparity in levels of participation in science, technology, engineering, and mathematics (STEM) fields 

and careers have contributed to assumptions about innate-aptitude based on gender.  Contemporary 

research has challenged many long-held gender-based beliefs about mathematical achievement and 

talent.   
 

In general, the achievement gap in mathematics between girls and boys has narrowed significantly.  At 

the early childhood and preschool level, the development of early number concepts is similar across 

gender (Spelke, 2005). At the K-12 level, girls generally earn better grades in mathematics than boys 

(Dwyer & Johnson, 1997; Kenney-Benson, Pomerantz, Ryan & Patrick, 2006) and enroll in similar 

mathematics courses through high school (Hyde & Mertz, 2009). This narrowing of the gender 

achievement gap in mathematics is consistent across all ethnic groups; however, females continue to be 

underrepresented at the highest levels of mathematical performance.  
 

A study examining data from the American Mathematics Competitions (AMC) found persistence in the 

gender achievement gap for high performing students and a widening in the gap across the highest 

levels of achievement (Ellison & Swanson, 2009). The gap is also manifest in degree attainment and 

career choice.  Less than a third of all U.S. citizens awarded PhDs in the mathematical sciences in 2006-

2007 were women (Andreescu, et al., 2008).  Women are less likely to be tenured professors in 

mathematics at the most selective research universities and less likely to be identified as profoundly 

gifted in mathematics (Andreescu).   
 

International data on gender disparity in mathematics is producing 

interesting findings on the contribution of socio-cultural, educational, or 

other environmental factors to the disproportionate participation of 

females at the top echelon of mathematical achievement.  A cross-cultural 

study by Andreescu and colleagues (2008) reveals marked variability by 

country of female participation in international mathematics competitions 

over the past ten to twenty years. Moreover, the variability of female 

identification and participation across countries changes over time and is 

significantly correlated with national indicators of gender inequality (Hyde 

& Mertz, 2009).  Evidence of a correlation between gender inequity and 

the size of the math gender gap is also apparent among the top 5% of 

ability. 
 

The meta-analysis of Nicole-Quest and colleagues (2010) using data on 

500,000 students in 69 countries arrives at similar conclusions about 

gender-based cultural variations across countries and mathematics 

achievement. The study found specific domains of gender equity related to 

education and research careers to influence, either directly or indirectly, 

There exist many girls 

with profound 

intrinsic aptitude  

for mathematics; 

however, they are 

rarely identified 

due to socio-cultural, 

educational or other 

environmental factors. 
- Andreescu et al.  

(2008) 
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gender achievement gaps in mathematics. Males were reported 

as having greater confidence and more positive attitudes about 

mathematics than girls. The study recommends attention to 

encouraging females in mathematics, providing them with 

appropriate educational tools for success and access to female 

role models in mathematics.  
 
Over the past two decades, the proportion of girls participating in 

the Study for Mathematically Precocious Youth (SMPY) has 

changed from a boy to girl ratio of 13:1 in 1983 to 2.8:1 in 2005 

(Andreescu, 2008).  The ability levels of SMPY participants reflect 

the top 3% to .01% of quantitative or verbal reasoning.  The 

longitudinal findings of the SMPY study support the role of socio-

cultural influence on degree and career choices. Lubinski and 

Benbow (2006) report a gender preference coupled with a  

propensity of verbal-based abilities among females as being a 

strong determinant to choice of field of study and (STEM) 

careers. Females tend to prefer people-oriented careers and 

“organic” content whereas males tend to focus on things and 

“inorganic” content (Lubinski & Benbow, 2006).   

 
The 1972 passage of Title IX banning sex discrimination in schools 

increased opportunities for females to participate in mathematics 

and science. Nevertheless, the underrepresentation of females in 

mathematics persists at the highest levels.  Continued focus on 

removing socio-cultural barriers and proactive support for efforts 

that identify and nurture female mathematical talent are needed 

to achieve gender equity in the sciences. 

 

Underrepresented Groups 
The demographic profile of the United States is changing dramatically in size, age, and diversity 

(Shrestha, 2006).  Immigration has contributed to population growth while advances in healthcare and 

quality of life account for increased percentages of the aging in the population.  Hispanics are the largest 

minority in the United States accounting for more than half the population growth rate for the current 

decade (Fry, 2008).  By 2050, Hispanics are expected to comprise almost a third of the total U. S. 

population (Passel & Cohn, 2008).  
 

The increasing diversity of the U.S. population, along with growing workforce demands in STEM fields, 

means that the future vitality and vibrancy of science in this country will depend on identifying and 

nurturing high ability talent among diverse and underrepresented communities. In 2004, minority 
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students represented 43% of total student enrollment in public schools (Milgram, 2006).  Moreover, 

there are approximately 3.4 million high achieving students from lower-income backgrounds in schools 

throughout the country in need of educational opportunities and support to fulfill their academic 

promise and potential (Wyner et al., 2007). 
 

Federal data reveal disproportionate participation of students in gifted and talented (G&T) programs 

based on race and ethnicity. While Asian/Pacific Islanders are one third more likely to be in gifted 

programs than their white counterparts, black and Hispanic students are less than half as likely 

(Donovan & Cross, 2002). The rate of student placement in all racial and ethnic groups has been 

increasing since 1976.  However, initial placement rates are “heavily weighted towards Asians and 

Whites” and the likelihood of placement for blacks and Hispanics has been relatively constant (Donovan 

& Cross, p. 52).  Asian students have been consistently represented in G&T programs and at high levels 

of mathematical achievement.  Recent research suggests that along with ability, culture plays an integral 

role in the achievement levels of Asian students (Andreescu et al., 2008; Gladwell, 2008).  

 
 

Fig 2. Percentage of Public School Students by Race and Ethnicity in G&T Programs, 2006 

 
Source: Office of Civil Rights, U. S. Department of Education.  Cited in O’Neil (2006) 

 

The Jacob Javits Gifted and Talented Students Federal Program, which resulted from the passage of the 

in 1988 as part of the reauthorization of the Elementary and Secondary Education Act, is the only federal 

program dedicated to addressing the needs of the nation’s high-potential students. The Javits program 

supports applied research and development in gifted education, with a major emphasis on reducing the 

achievement gap associated with income, race and ethnicity.  Federal funding levels for the program 

have been on the decline; for the past four years the total federal funding for the Javits Gifted and 

Talented Program has been $7.5 million annually. The proposed 2011 federal budget consolidates the 

Javits Gifted and Talented program with other federal programs.     
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The achievement gap among white, black and Hispanic students persists at the upper end of 

achievement and gaps in average scores tend to be larger at higher levels of parental achievement and 

income than at lower levels (Miller, 2004).  Although these patterns are evident across the K-12 

spectrum, the gap begins small in the early grades and widens as children progress through school.  This 

widening suggests a need to begin to identify children early before the gap becomes irreversible. 

   

The literature on underrepresented high ability students points to an underlying cause for 

disproportionate participation rates in gifted services and programs – a failure in the educational 

system.  Obstacles identified as factors inhibiting the participation of underrepresented students in 

gifted education include the effects of under-resourced communities, limited access to high quality early 

childhood education,  disproportionate exposure to poorly staffed schools, unchallenging curricula, and 

inadequate identification strategies. 

Despite these challenges, students from low-income backgrounds are capable of demonstrating tenacity 

and talent in defying the pattern of underperformance and low achievement (Wyner et al., 2007). The 

Achievement Trap report found that “students can perform at very high levels despite economic 

disadvantages” as evidenced by 3.4 million children in households below the national median income 

who perform academically in the top quartile (Wyner et al.,  p. 10). Students from underrepresented 

backgrounds who possess the capacity and potential to perform at high levels live in the full range of 

communities reflecting the country and attend our nation’s schools, yet additional strategies are needed 

to accurately recognize and develop their talent. 

Identification of Mathematical Talent 
General Observation.  Although testing is necessary, it is not sufficient.  Robust and multiple indicators 

are needed to identify the full range of mathematically talented students.   

 

The most widely used method for identifying mathematically talented students is the use of intelligence 

and achievement tests.   Extensive research supports the usefulness of standardized tests in identifying 

talent provided their inherent limitations are understood. Most standardized tests fall into one of three 

categories:  ability, aptitude, and achievement.  Ability tests, such as the IQ test, are used to measure 

general intelligence and cognitive ability.  Aptitude tests are designed to measure more specific content 

ability and, in mathematics, focus on mathematical reasoning and complex problem solving (Miller, 

1990).   Achievement tests measure the extent of mastery or proficiency of learned content.  Numerous 

tests have been developed in each assessment category.  The most commonly used tests in each 

category are listed at Appendix C.   
 

Several limitations on the use of standardized tests as a primary means for identifying mathematical 

talent and promise are identified in the literature (Callahan, 2005; Miller, 1990).  Standardized tests 

provide only one “snapshot” of a student’s abilities.   The use of tests for identification in early 
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childhood (preschool and kindergarten) represents the most frequent misuse of standardized tests.  The 

predictive value of ability and intelligence testing for children younger than seven (7) or eight (8) years 

old has been proven unreliable (Bronson & Merryman, 2009).   
 

The entry point for many gifted programs begins in kindergarten, some as early as preschool, with 

screening accomplished through the use of a test. Identifying talent primarily during the early childhood 

years through test-based screening tends to overlook the majority of high-ability children.   According to 

Bronson and Merryman (2009), talent identification during early childhood only identifies about one 

third of talented students.   
 

More appropriate measures for identification at early childhood include multiple indicators such as 

observation, interviews, and rating charts.  Parental reports and teacher referrals along with structured 

assessments provide a greater level of accuracy during the preschool and kindergarten years (Robinson, 

Abott, Berninger & Busse, 1996; Robinson & Olszewski-Kubilius, 1996). Performance-based assessments 

that involve observations of children’s interactions with the learning environment are increasingly used 

to identify gifted and talented students at young ages. Performance-based tasks often include activities, 

interactions, investigations, demonstrations, and written and oral responses that lead to student 

accomplishments in the form of products (e.g., stories, pictures or wooden block structures), cognitive 

processes, performances, and dispositions/social skills. 
 

Research in cognitive neuroscience suggests that evidence of talent more likely surfaces in elementary 

school and often later.1
  The area of the brain supporting high-level reasoning usually develops in middle 

school (Bronson & Merryman, 2009). If the majority of talented students are to be reached, the 

opportunity for identification must also be available later than early childhood.  Second or third grade 

are more appropriate, with multiple entry-points thereafter to accommodate variance in intellectual 

development.  
 

Most standardized tests place a greater emphasis on memory and analytical functioning rather than 

mathematical competencies related to creativity, spatial reasoning, critical thinking, and in-depth 

inquiry (Callahan, 2005; Milgram, 2006).  The use of identification to sort and “label” students fosters 

perceptions of elitism and exclusion.  The identification process should instead be carefully designed for 

the purpose of meeting the individual learning and academic needs of talented students.   
 

Students considered mathematically talented typically perform at the top 2% or 3% of mathematical 

ability (Miller, 1990).  A cut-off score of 95% or 97% is often used to identify talented students.  It is not 

unusual to periodically adjust cut-off scores to accommodate efficiencies in managing large numbers of 

students during initial screening.  A minimal score, however, should serve as a guide for initial talent 

identification and should be used along with multiple indicators (Assouline & Lupkowski-Shoplik, 2005; 

Lubinski & Benbow, 2006; Miller).   

                                                           
1
 Insights from research in cognitive neuroscience and implications for gifted screening in early childhood are 
discussed in Po Bronson’s Nurture Shock. Comments and expert opinions of neuroscientists including Jay Giedd, 
Philip Shaw, and Richard Haier are included. 
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Above-level testing introduced by Julian Stanley in the 1970s is an effective and widespread method of 

test-based screening.  This practice is used as early as third grade (i.e., age seven or eight) to identify 

talented students (Assouline & Lupkowski-Shoplik, 2005).  Students who perform at the 95 percentile on 

grade level achievement tests in one or more subtests (e.g., math total, reading total, composite score) 

are eligible for above-level testing.   The ceiling effect of gifted students who answer most if not all items 

correctly eliminates the relevance of grade-level testing as a valuable assessment.  Above-level testing 

contains content that students have not encountered in school and affords opportunity to assess 

students at levels usually one and one third times the age level of the child or three to four grade levels 

higher than the current grade (Assouline & Lupkowski-Shoplik; Miller, 1990;). 
 

The range of gifted students’ performance on above-level tests represents a normal distribution.  The 

assessment results from above-level tests are used to inform educational and programmatic decision-

making to meet the learning needs of talented students (Assouline & Lupkowski-Shoplik, 2005; Lubinski 

& Benbow, 2006). This method of identification is characteristic of the talent search model (discussed 

below) and has been successful in identifying mathematically talented students whose learning and 

developmental needs are not addressed in the traditional school setting (Olszewski-Kubilius, 1998). 
 

Several criticisms have been leveled against the use of standardized tests 

as a first level screening mechanism.  Many gifted students are often 

overlooked using this method, especially racial and ethnic minorities, 

English language learners, students with disabilities, and students with 

limited socio-economic backgrounds.  Some gifted students do not perform 

well on tests and will underperform on traditional measures (Miller, 1990).  

Exposure to under-challenging academic environments in schools can stifle 

the expression of creativity and talent and thereby condition talented 

students to mask their precocity and ability to achieve.  Low expectations 

in classrooms can further obscure the identification of mathematically 

talented students, especially when their creativity and/or nonconventional 

problem-solving strategies are interpreted as “acting out” or 

nonconformist.   Moreover, research on stereotype threat confirms the 

adverse effects of students’ perceptions of low expectations on test 

performance and thus fulfilling negative stereotypes associated with 

student achievement and gender as well as racial and ethnic background 

(Good, Aronson & Harder, 2008; Steele & Aronson, 1995). 

 

Non-majority and high poverty communities, often disconnected from the school community, may have 

negative perceptions about testing.  Concerns may exist about the gifted label conflicting with identity 

cohesion to home and community by a gifted “stigma” as trying to act “different” (Borland, 2004; Ford, 

2004).   
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The absence of multiple assessment measures subjects many mathematically talented students to being 

overlooked and unrecognized. Traditional screening methods can unintentionally limit rather than 

expand the pool of students who are mathematically talented (Adam et al., 2008). In one study, 

approximately 26% of mathematically talented students were excluded from a gifted program 

(Assouline & Lupkowski-Shoplik, 2005).  Testing may be necessary but it is not sufficient to identify the 

full range of students represented in the pool of mathematically talented students across all age groups 

and diverse segments of the population.  
 

Creative pathways and strategies are being used to identify mathematically talented students who are 

more likely to be unrecognized and unnoticed.  Several of these strategies are subjective and involve 

teacher training to ensure proper use of identification strategies especially with non-majority and/or 

lower-income students (Borland, 2004).  The use of nonverbal assessments is showing some promise 

(Gavin, Casa, Adelson, Carroll & Sheffield, 2009).  Research in the 1990s with preschool students 

attending school in Harlem used multiple identification strategies including the use of observation; 

measures of “best performance” instead of average scores and ratings; curriculum-based assessment; 

portfolio assessment; open-ended teacher referrals; identification approached as a process instead of a 

single “event;”  case studies; and dynamic assessment (Borland, p. 20).  These multiple methods of 

assessment are advancing the field in broadening the pool of talented students and decreasing the 

likelihood that students with talent and/or promise will be overlooked. 
 

Recurrent identification often reduces the risk of overlooking students who genuinely possess 

mathematical talent and promise.  Delayed identification is sure to miss talented students at early ages 

and increases the likelihood of resigning them to unchallenging educational environments where their 

talent is at risk of being unrecognized and remaining undeveloped.  However, early identification will 

miss talent that manifests later.   Opportunities must be provided to identify students as early as second 

or third grade with continual screening at multiple stages of development throughout elementary and 

middle school.  
 

Especially in mathematics, prevailing attitudes and beliefs about the capabilities of underrepresented 

students must change.  Research on identifying the mathematically talented reveals the need to 

overcome the “I don’t have any gifted kids in my school” syndrome existing in many schools (Olszewski-

Kubilius, 1998; O’Neil, 2006).  Students who are bored or “act out” may actually be talented but are 

reacting to an educational environment devoid of intellectual stimulation and challenge (O’Neil).   
 

Targeted assistance and professional development to schools can lead to practices that address the 

developmental nature of giftedness, the use of multiple measures including observation protocols, and 

cultural sensitivity to recognize behavior differences (Gavin et al., 2009; Olszewski-Kubilius, 1998).  

Engagement of parents in the identification process is essential.  Parents are often the first to notice a 

child’s creativity and precocity. However, parent identification as the primary recruitment strategy can 

narrow the participant pool to a self-select group.  Outreach to parents and communities presently 

underrepresented in gifted programming and services, especially those who may not seek out programs, 

will be needed to reach talented students in diverse communities.  
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International Talent Development Models 
General Observation. The mathematical heritage of Eastern Europe offers a multi-faceted and 

integrated model of mathematical talent development tied closely to the cultural context and 

supported by a cohesive mathematical community. 
 

Much can be learned from the rich mathematical traditions of Eastern Europe.  Hungary is especially 

revered for its prolific capacity for developing and nurturing mathematical excellence and talent.  The 

use of specialized schools in the former Soviet Union has been widely adopted throughout the world in 

the United States, Eastern Europe, Cuba, Vietnam, Costa Rica, the People’s Republic of China and Korea 

(Donoghue et al., 2000).  Only a brief and general discussion of talent development in Hungary and the 

former Soviet Union is presented below.  For more detailed information, several sources of talent 

development in Hungary and the Soviet Union should be consulted.2  
 

The tradition of the Mathematical Olympiad and mathematics clubs are central to talent identification 

and development in both Eastern Europe and the former Soviet Union. Many distinguished 

mathematicians produced from this part of the world excelled at Mathematical Olympiads.  

Mathematical Olympiads in the tradition that continues today were introduced in Hungary in 1894 with 

the Eötvös Mathematics Competition, named after Baron Loránd von Eötvös, the Minister of Education 

who founded the Mathematical and Physical Society.  The Olympiad served the explicit purpose of 

identifying the most talented students in mathematics who could then be nurtured and developed in 

the specialized schools for mathematics and science as well as through mathematics clubs or math 

circles. The mathematical competitions reflected problems associated with the school curricula by 

concentrating on elementary geometry and algebra, and calculus on exams for students in the upper 

grades (Karp, 2003).  The techniques and strategies required to solve problems required intellectual 

creativity, independent thinking and problem-solving resiliency.   
  

By tying the mathematical knowledge for competitions to the school curriculum, the Russian 

competitions cast a wide net for talent identification and development (Saul & Karp, in press). The 

centralized educational system in the Soviet Union also made it easier to align the content of the 

competitions with the curriculum in schools.  In this way, competitions became a means of making 

mathematics accessible to as many students as possible.  The correspondence form of competition 

further advanced access to mathematics in rural and more remote areas. 
 

A hallmark of the specialized schools is the integration of mathematical content, pedagogy, and 

pedagogical content knowledge in talent development.  Both Russia and Hungary trained highly skilled 

                                                           
2 See Tibor Frank  (2007) The Social Construction of Hungarian Genius, Mark Saul (1992) Love among the ruins: The 

education of high-ability students in the USSR, and Inna Tokar (1999) Schools for the mathematically talented in 

the former Soviet Union.  
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teachers to support and facilitate talent development.  Hungary opened the Kolléguim teacher training 

school to produce a cadre of expert teachers in both mathematical content and pedagogy for placement 

in specialized schools (i.e., known as gimnázium in Hungary) (Connelly, 2009).  The specialized day 

schools and boarding schools in the former Soviet Union accepted students as early as age seven  

through eleven (Colen, 2007).  Any interested student who met the age requirements could participate 

in the admissions process. Applicants would then complete the qualifying exam and subsequent 

admissions interview.  Students who demonstrated above-average interest and ability were accepted, 

roughly 30 to 50 percent of those interviewed. At the high school level, admissions often included 

performance on the Olympiad as the first stage in the admissions process (Donoghue et al., 2000).  The 

development of specialized schools involved partnering relationships with universities in which leading 

mathematicians often provided special seminars and courses. The faculty possessed extraordinary 

content knowledge, a student-centered pedagogical orientation, and facility in bridging content and 

pedagogy (i.e., pedagogical content knowledge).   
 

The mathematical gestalt of investigation and discovery permeates both traditions.  Faculty masterfully 

created a learning environment to support mathematical discourse, conjecture, creativity, sophisticated 

problem-solving, openness to multiple strategies, divergent thinking and an understanding of coherency 

across multiple branches of mathematics. Such a multifaceted and in-depth approach was accomplished 

due to the expertise of the faculty, their commitment to nurturing mathematical talent, and the 

intellectual acuity of the students. 
 

The hierarchical nature of the Soviet tradition eventually led to perceptions of arrogant elitism and 

disfavor by some segments of society.  Although specialized schools originally flourished, a confluence of 

several factors contributed to diminishing public support including the expense of the schools (roughly 

$2,000 - $3,000 per student annually), public disillusionment with science, changing attitudes about the 

importance of science and scientists, and the emigration of scientific and mathematical talent from 

Russia (Donoghue, Karp & Vogeli, 2000).     
 

Nonetheless, elements of the Russian system survive and even thrive. The tradition of Olympiads and 

the system of specialized schools continues, especially in the larger cities such as Moscow and St. 

Petersburg.  The Moscow Center for Continuous Mathematics Education runs math circles, publishes 

books, and holds extra-curricular events for high ability mathematics students. The Russian 

mathematical community continues to produce and even to reproduce itself (Saul, 1992; Saul & Fomin, 

in press). The Russian journal Kvant, which prints articles and problems written by mathematicians and 

physicists for gifted students, continues to publish, although its circulation is reduced.  
 

The Russian system of talent development is evolving and responding to the needs of the local context. 

The Moscow Center has introduced new approaches to the system of talent development in Russia: 

math battles in middle schools, a teacher creative contest, and a Contemporary Mathematics summer 
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school for high school and university students.3 These new approaches attempt to broaden the range 

and variety of programs, expand talent identification opportunities to reach more students, especially 

those not identified through the traditional system of competition, and involve more teachers in 

identifying and developing math talent.  Lessons learned from the traditional system4
 suggest that an 

entire spectrum of approaches is necessary to excite, interest and motivate mathematical talent. Central 

to the new strategies is the role of the teacher, especially those gifted in regularly producing exceptional 

talent. Opportunities such as the Teacher Creative Contest recognize the important contribution of 

teachers while further developing teachers’ abilities to identify and nurture talented students.  
 

Today the Hungarian mathematics tradition and education programs continue to thrive.   Although the 

small size of Hungary likely contributes to its resiliency, socio-cultural conditions also play a role.   Facing 

constant foreign invasion, the history of Hungary has been characterized with inventiveness for survival 

in defense of its individual and national identity (Frank, 2007).  Hungarians have always had to struggle, 

both to preserve their national identity and to improve their social position.  The drive for social 

advancement also involved competition. Both trends are evident in Hungarian mathematics:  

competition and rejection of ‘normal’ standards.  Competition is so highly regarded that students could 

be accepted at the university solely on the basis of their success in various competitions, without having 

to sit for the usual entrance examination.  
 

Several core principles characterize the Hungarian model of mathematics, including community, 

cooperative spirit, and life-long learning.  The Hungarian model utilizes an array of interrelated 

enrichment opportunities to identify and nurture mathematical talent - competitions, specialized 

mathematics schools, journals, camps, and the willingness of research mathematicians to work with 

younger students.  
 

The Hungarian mathematics journal, KöMal, is of paramount importance to the Hungarian system.  The 

central feature of the journal is a contest, essentially an inventory of problems solved by students.  At 

the end of the school year, all students who submit solutions to the problems are recognized in the 

journal.  The names of the winners, often more than 300, are listed along with names of the individual 

students who solved just a few problems.  Significantly, the pictures of the highest achieving students 

are always featured.  
 

A key element in the success of KöMal is the willingness of university faculty, mathematicians and 

physicists, to work voluntarily on the journal, a reflection of a well-defined mathematical community in 

Hungary committed to perpetuating itself by investing in developing the next generation of 

mathematicians.  Attempts to reproduce the success of KöMal have been made in Sweden and the US.  

In both cases, the journals survived a few years, but then failed.  Replication of the journal requires the 

                                                           
3
 Information on the Contemporary Mathematics summer school is available at www.mccme.ru/dubna. 

4
 A participant at the math talent conference commented that both Albert Einstein and David Hilbert would not be 
likely candidates for identification through traditional mathematical competitions. 



Page | 14  

 

availability of resources and access to a community of mathematicians poised to invest sustained time 

and effort in the enterprise.   
  

Highly personalized summer and weekend camps are important elements of the Hungarian system.  The 

camp experience is the ideal setting to socialize students into the culture of Hungarian mathematics.   

The typical Hungarian program has about 80 students, 14 – 16 years of age, and about 40 - 60 teachers 

who work alongside students.  Some camps are designed primarily to prepare for the Olympiad.  Others 

are structured solely around the learning of mathematics through chains of problems.  Some last for a 

week or two during the summer.  Others are weekend ‘retreats’ for students and professors.  Foreign 

students sometimes attend the longer events, in which the working language might be English.  Similar 

camps have been organized in the Ukraine and Romania.   
 

Several outstanding American programs parallel their Hungarian math camp counterparts, such as the 

Hampshire College program (HCSSiM), the Ross program at Ohio State and several spinoffs.  These 

programs, however, serve a much smaller population.    

National Models and Promising Practices 
General Observation. A variety of acceleration and enrichment options for the 

mathematically talented exist with different methods of identification and programmatic 

strategies. The capacity of these programs in reaching a significant proportion of 

mathematically talented students, especially females and students from underrepresented 

communities, is uneven.     
 

Several domestic programs address the learning needs of students talented in mathematics.  Compared 

to the international models, programs in the U.S. lack articulation and a coherent integration of efforts, 

most likely due to the size of the States with its distinct regions and geographic differences.  Another 

contributing factor may be the individualism unique to the American identity which encourages brand 

recognition rather than cooperation and collaboration across programs.  Table I below provides a 

summary outline of the models examined in this section. 
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TABLE 1. MAJOR MODELS/PROGRAMS OF MATHEMATICAL TALENT IDENTIFICATION AND DEVELOPMENT 

MODELS/PROGRAMS   STUDENTS 
(TOTAL/YR) 

ID STRATEGY KEY FEATURES ADVANTAGES LIMITATIONS 

Talent Search
a
 

 
 
 
 
 
 
 
 
 
 
Centered forb 
Talented Youth 
(CTY) (Exemplar) 
 
 
 
 
 
 
Davidson Institute    
for Talent 
Development 

 
 
 
 
 
 
 
Broadening 
Participation 
Math Academy for 
Promising Scholars 
(MAPS) 
 
 
 
 
 
 
 
Next Generation 
Venture Fund 
(NGVF) 
(Four Talent  
  Search Sites )c 

 
 
 
 
 
 
 
 
 
 
 

150,000 
PK-12 
 
 
 
 
 
 
 
 
 
80,000 
PK-12 
 
 
 
 
 
 
 
1,800 
K-12 
 
 
 
 
 
 
 
 
 
 
Middle School 
25+ 
 
 
 
 
 
 
 
551 
8th -12th 
(8th grade 
entry)  
 
 
 
 

95%-97% grade 
level tests and/or 
above-level testing 
PK-2: Parent self-
selection) 
 
 
 
 
 
 
Top 97%-98% for 
summer programs 
 
F/T Outreach  
Coordinators to 
Underserved 
 
 
 
99.9% on IQ and 
achievement tests 
 
Additional 
indicators 
 
 
 
 
 
 
 
Score below CTY 
grade level cut-off 
of 95% by no more 
than 100 points 
 
 
 
 
 
 
Talent Search 
screening 
 
Educator 
Recommendation 
 

- Differentiated  
programming  

- Advanced level 
courses 

- Distance learning 
- Residential/ 

Commuter Summer 
Programs 

- Access to 
resources/info 

 
-Range of offerings 
-30 Summer Programs 
-60 family academic 
programs 

-Distance learning 
-Online community 
-International Sites 
-College Prep 
 
-Targets Profoundly 

Gifted 
- Annual Scholarships 

to recognize talent 
-Three-week summer 

residential camp 
-School for the gifted 
-Online database  
-Resources for 

educators 
 
 
-Intensive academy 
- Saturday mornings 
during school year 

-Teacher component 
-College/career 
exposure 

-SAT practice 
-Family Involvement 
 
 
-Advanced college-
level courses  

-Summer on-campus 
courses 

-Online Courses 
-Career/Leadership 
Development 

-Mentoring 
-College-prep 

counseling and 
assistance 

-Parent Workshops 

-Acceleration and Enrichment 
-Extensive depth and breadth  
-Large-scale participant reach  
-Access to university-based 
resources,  expertise, and 
research 
- Credit-bearing options 
- Community of Peers 
- Psycho-Socio Development 
 
 
- Strong brand recognition 
- Participant Continuity (3-5yrs) 
-Numerous Sites 
-Varied mathematical coursework  
-Broadening Participation 
(MAPS/NGVF) 
-Provision of financial aid  
-Contributes to math pipeline 
 
- Distinct niche 
- Tuition-free education gifted 
- Services tailored to unique needs 

of the population 
- Supports/recognizes student 

innovation and original 
research 

- University Partnership 
- Differentiated Curricula 
- Psycho-social Development 
- Advocacy for special population 
 
-Targets Content Knowledge Gaps 
-Small Student/Teacher ratio (5:1) 
-Effective Outreach to 

underrepresented students 
-Identifies students w/promise 
-Increase students’ CTY test scores  
-Broadens/Diversifies participant 
pool 

 
-Middle School recruitment 
-Five-year program 
-In-depth academic preparation 
-Acceleration and enrichment 
-Role models from the private 
sector as well as college students 
-Mentoring relationships 
-Parent Engagement in college-
prep process 
-Network of talented, aspiring 
students from underrepresented 
communities 
-Student success rate in advanced 
placement and SAT performance 
with more than 75% of NVCG 
graduates enrolled in highly 
selective IHEsd 

-Uneven school cooperation for 
student recruitment 

- Availability of student 
demographic data related to 
racial and ethnic backgrounds 

-Participant costs can be barriers 
 
 
 
 
 
- Research can be strengthened  
- Staffing/faculty capacity to 
respond to program scale 

-Increase use of technology for 
course delivery (cost effective) 

-Range of courses for grades 2-6 
- Availability of inservice teacher   
programs 

 
- Availability of  student 

demographic data related to 
racial/ethnic backgrounds  

- Availability of student outcome 
data related to postsecondary 
mathematical pipeline including 
degree attainment in 
mathematics, including Ph.D., 
and career choices 
 
 
 

- Needs to expand beyond pilot 
to reach more students 
 
 
 
 
 
 
 
 

- Availability of student 
outcomes in mathematics 
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Mathematical 
Competitions 

500,000+ 
annually 
 
2nd-12th grade 
 
 

Open to Interested 
Students or by 
Invitation 

- Recognizes/ Rewards 
Talent  

- Training/prep 
component 

- Training Camps 
- Mentors/Coaches  
- Online resources and 
materials  

-Math content not in school  
-Motivational 
-Strong math community support  
-Local, national and intl. network 
-Strong reputation 
-Range of competitions 
-Widespread 
-Collaborations with schools 
-Contributes to math pipeline  

-Inadequate recruitment for 
broadening participation to 
females and underrepresented 
students particularly in the 
selective and elite 
mathematical competitions 

-Limited public perception of 
value 

Mathematics 
Camps 

N/A 
Middle-H.S. 

Variety of 
Admissions Tests, 
Interested 
Students, or by 
Invitation 

-One to six weeks 
-Residential 
-Advanced study 
-Enrichment 
-Fun Social    
Component 

- Intensive  study 
- Range of topics and branches  
- College campus setting 
-Community of like-minded peers 
-Psycho-Socio Development 
-Knowledgeable/Passionate 
Instructors 
-Contributes to math pipeline 
-Supported by math community 

-Costs can be prohibitive 
-Passive recruitment /outreach 
-Availability of student 
demographic data related to 
racial and ethnic background 

-Absence of incentives to offset 
summer employment needs 

-Lacks program evaluation and 
research component 

School-Based 
Models 
(Renzulli) 
(MS3 & MS2) 

2500 schools 
K-12 

Multiple Measures 
Top 15-20%  

-learning styles 
-curriculum 
compacting 
-three-levels of 
enrichment 
-enrichment clusters 
-online learning 
system 
-curriculum 
development 

-Local school setting 
-Broad reach 
-Adaptable/Flexible 
-Differentiated Learning 
- Trains teachers/staff 
-Benefits all students 
-Mode of electronic delivery 
-Advanced, high-quality curricular 
-Research-based 

- Capacity of Schools/Districts to 
support PD requirements 

- Susceptible to teacher turnover 
effects 

-Student treatment may be 
uneven and infrequent 
(clusters) 

Specialized Schools 
(NYC Secondary) 

12,000 
9th-12th 
 

Admissions Test -Rigorous and 
Comprehensive 
curricula 
-Advanced study and 
enrichment 
-School Community 
focused exclusively on 
learning needs of 
gifted 
-Highly qualified 
teachers 
-Research Courses -
Extensive 
extracurricular 

-Accelerate and advance 
intellectually at appropriate pace 
and potential 
-Respectful, collegial environment  
-Research exposure through 
courses, mentors and partnerships 
with universities 
-Motivated by challenging 
environment and like-minded 
gifted peers 
-External partnerships and 
collaborations 
-Strong reputation (especially elite 
high schools) 
-Proven track record of developing 
exceptional talent 

-Reliance on single test score for  
screening 

-Lack of multi-level recruitment 
to increase diversity 

-Less diversity at the elite 
schools 

- Institute unsuccessful in 
addressing test prep imbalance 
and increasing diversity 

-Excessive test preparation for 
admissions 

-Public perception by some of  
bias and inequity 

Math Circles 10,000+ 
Elem – H.S. 

General Interest - Math investigations 
and problem solving 
sessions 
-School year sessions  
-Facilitation by 
mathematicians, 
mathematics 
educators and 
mathematics 
professionals 
-Varied structure and 
focus 
-Teacher component 
- Resources and 
materials 

- Purposeful  outreach  
- Mathematics enrichment 
- Informal Learning 
- Safe “risk-free” environment 
- Flexible structure 
- Adaptable to various contexts 

and age groups 
- PD  for teachers  
- Community-based 
- Cost effective 
- University collaboration 
- Knowledgeable and dedicated 

facilitators 
- Potential to reach diverse 

populations 
- National network  

-Conventional recruitment  
-Tendency of Insular organizing 
-Informal Infrastructure 
-Limited brand recognition 
-Need a critical mass of gifted 
instructors and guest speakers 
adept at mathematical problem 
solving and discerning learning 
needs of talented students  
 
 

a
It is not possible to include all university-based Talent Searches.  A list appears at Appendix D;  b Limitations identified by L. Ybarra, personal communications, 

December 15, 2009. cNGVF Talent Search sites include Duke University Talent Identification Program, Johns Hopkins CTY, Northwestern University Center for 

Talent Development  and  the University of Denver Center for Innovative and Talented Youth; dInstitutions of Higher Education (IHEs) 
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Talent Search – Identification Gateway for Talented Students 
 

 Strengths:   identification process, reaches large numbers of students, balance of acceleration  

 and enrichment, array of programming options, strong reputation  
 

 Limitations:  uneven participation from schools to identify students, limited track record of 

 reaching students from underrepresented communities  
 

The Talent Search model is one of the most influential programs designed to identify and develop 

talented students.  Begun through the work of Julian Stanley in the 1960s, Talent Search has made 

significant contributions to the field of talent development through systematic research, methods of 

identification, and programming.  In existence for more than three decades, talent search programs are 

available across the country and serve more than 150,000 students each year (Miller, 1990).   
 

Since its inception Talent Search was meant to comprise a dual focus of conducting research and 

providing intellectually rigorous learning experiences for talented students.  With private funding, 

Stanley established The Study of Mathematically Precocious Youth (SMPY) in 1971 at Johns Hopkins 

University.  Now based at Vanderbilt University, SMPY has produced important findings resulting from 

longitudinal research on the academic achievements and career choices of thousands of SMPY students 

who participated in Talent Search in the 1970s.  The following findings are noteworthy for the purposes 

of this discussion. 
 

 Early and developmentally appropriate intervention is extremely important. 
 Talented students differ in capabilities and motivation. 

 Above-level testing provides valid assessment of individual differences among students 

in the top 1% of ability. 

 Above-level testing is only one indicator of ability. 

 Acceleration based on the intellectual needs of talented students enhances 

achievement and supports talent development. 

 Intellectually rigorous and stimulating educational options responsive to students’ 

learning needs increase the likelihood of STEM involvement as a career choice.  
 

Primarily university-based, talent search programs have been successful in identifying high-ability 

youngsters across the country with diverse talents. Appendix D lists university-based talent search 

programs.   
 

Many advances have been made in the area of assessment.  The American College Testing (ACT) and 

Educational Testing Service (ETS) have both worked with talent search programs to create 

developmentally-appropriate above-level tests.  As a consequence, a variety of above-level tests to 

assess mathematical reasoning and problem-solving have been developed.  At the elementary school 

level, the above-level tests often used are the School and College Abilities Test (SCAT,) PLUS, and 

EXPLORE.  At the middle school and early secondary levels, the SAT-I and ACT remain the test of choice 

for above-level assessment. 
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More assessment instruments are needed to address spatial reasoning.  The recently developed Spatial 

Test Battery (STB) by ETS is used by the Center for Talented Youth (CTY) at Johns Hopkins University for 

candidates in grades 5 - 11.  When combined with other assessment measures, the results of the STB 

contribute to a more comprehensive assessment of mathematical talent.   

 

The breadth and depth of Talent Search programs offer an excellent balance of acceleration and 

enrichment.  Talent Search identification provides opportunities in summer courses of one to several 

weeks (many are residential), advanced courses during the academic year, weekend courses, 

correspondence and online courses, mentoring, information on educational opportunities, and 

academic counseling.  The university-based courses and programs enable students to experience a 

university-setting and interact with university faculty and graduate students.  

 

The attention to the socio-developmental needs of students while supporting their intellectual 

development ensures an exceptionally balanced experience for students.  The benefits of participating 

in talent search programs are extensive.  Students experience challenging and rigorous content in a 

community of like-minded peers with adults who have a deep understanding and passion for the subject 

matter as well as a commitment to supporting the development of talented students.  Students are well 

prepared for the most competitive colleges and universities as far as their interests and goals can take 

them. 

 
The talent search application process is fee-based.  Although fee-waivers are available to needy families, 

the process, usually web-based, can be a barrier for talented students who are the hardest to reach.  

Application to the program tends to rely primarily on school-referrals, parents who seek out programs, 

and word-of-mouth.  Collaboration with schools to identify students can be a challenge.  Some schools 

actively identify students and recognize Talent Search participation in school-wide events and 

newsletters.  The CTY program has had schools arrange bus transportation for students to attend 

because of the high regard for the program. Other schools may be overwhelmed with the daily 

challenges of schooling or have low expectations for students.  The message at these schools is often 

conveyed by the following comment, “You know, you are wasting your time here.  There are no students 

that qualify for your program” (Lea Ybarra, personal communication, November 24, 2009).  In these 

cases, the program encourages the school to allow for testing to identify talented students who 

otherwise would go unnoticed.   

 
Talent Search programs are known for providing high-quality and intellectual challenging experiences to 

participating students.  As the oldest and most extensive Talent Search program in the country, CTY is 

discussed below as an exemplary model.   
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The Center for Talented Youth (CTY) at Johns Hopkins University 

The CTY program at Johns Hopkins University is the oldest and perhaps most influential Talent Search 

program serving PK-12 youth.  The inspiration for the organization occurred in the 1970s when Julian 

Stanley agreed to help a parent find appropriate educational services for a mathematically precocious 

child.  Founded in 1979, CTY currently enrolls 70,000 - 80,000 students each year in 60 programs at 

universities and museums in the United States and more than 100 countries.  Since its inception, CTY has 

served more than 1.5 million Talent Search participants.  A vast array of programs and services through 

summer programs and online courses are offered to fulfill the CTY mission of identifying high potential 

youth and developing their exceptional academic talent.   

 

Perhaps best known for summer programs, CTY conducts 30 high quality commuter and residential 

summer courses mostly in mathematics and science.  CTY’s programming also includes a breadth of 

online course offerings,  a periodical for 7th – 12th grade students, a new dynamic learning community 

website for students interested in mathematics and science (www.cognito.org), family enrichment 

opportunities, and college-preparation information/resources.  Distance learning courses in 

mathematics begin as early as pre-primary and extend through high school with 1:1 instruction.  

Distance learning courses in mathematics cover accelerated coursework, enrichment, general problem-

solving across several mathematical strands, honors-level, advanced placement, and problem-solving for 

mathematical competitions.  The talent search identification model with testing begins at the second 

grade and continues through eighth grade.  Students in younger grades are self-selected by parents. 
 

In recent years, CTY has devoted concerted effort to ensure a student 

population that “reflects the face of America” (L. Ybarra, personal 

communication, November 24, 2009).  Predicated on the fundamental 

premise that talent potential and promise are evident in all 

communities, CTY assigns full-time outreach coordinators to conduct 

outreach and recruitment throughout the country targeting specific 

states and regions (e.g., California, Arizona, Northeast, Mid-Atlantic, 

etc.).  The outreach coordinators develop relationships with area schools 

and parents in local communities to identify and recruit talented 

students.   
 

In 1998, CTY initiated the Outreach Initiative to identify and recruit 

talented students in urban and rural communities from diverse 

geographic, ethnic and economic backgrounds.  Students indentified 

through the Outreach Initiative participate in CTY through the support of 

donor-sponsored scholarships. These students perform as well and 

sometimes better than their majority CTY counterparts. Those qualifying 

for Talent Search (95% or above on grade-level tests) but not for the 

academic summer program (usually top two to three percent of highest 

 

We need to prepare these 

students to compete at 

every level, so they can go 

to the top universities if 

that is what they choose 

to do. . . 
 

There are bright students 

in every neighborhood in 

America.  We just need to  

find them. 

 

- Lea Ybarra, 

CTY 

http://www.cognito.org/
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scoring students) participate in a variety of CTY enrichment opportunities, including the theme-based 

family academic programs (about 60 per year), conferences, online resources, and the Pathways to 

College program which provides college preparation information and resources.  Originally designed for 

underrepresented students, the Pathways to College program is now offered to all Talent Search 

participants due to popular demand.  
 

CTY student outcome data are impressive.  In the CTY Study of Exceptional Talent, 26% of the 2,211 

participants completing college earned baccalaureate degrees in mathematics.  At the graduate level, 

25% of the 609 participants who obtained PhDs did so in mathematics (L. Ybarra, personal 

communication, December 14, 2009). 
 

Additional intensive outreach efforts have been conducted to reach underrepresented students at the 

critical junction of middle school to expand the college preparation pipeline leading to highly selective 

colleges and universities.  These efforts have produced strong results in recruiting more students from 

diverse and lower income communities, providing support and services to nurture their talents and 

abilities, and yielding performance results in program completion and matriculation at selective colleges 

and universities.  Their success defies prevailing myths about students from underrepresented 

communities lacking talent and promise to compete at high levels.  
 

The Math Academy for Promising Scholars (MAPS) works with schools to recruit and identify low-income 

middle school students with promise from underrepresented communities who score below the CTY 

qualifying score by as much as 100 points.  During the school year, the MAPS program provides 

approximately seven months of instruction on Saturday mornings in a stimulating learning environment 

to address gaps in content knowledge due to inadequate educational opportunities.  The program has 

been implemented in Anaheim, CA and Newark, NJ and concentrates on mathematics since CTY’s 

research indicates that low-income students do better on mathematics than other content areas. The 

program also works with teachers to improve instruction at participating schools.  Upon program 

completion, all students at the Anaheim site successfully met CTY admissions standards. Eighty-five 

percent of the students at the Newark site were successful.   
 

CTY, along with the Talent Search program at Duke University, was an initial partner in the Next 

Generations Venture Fund (NGVF), a comprehensive initiative for broadening participation of talented 

youth sponsored by the Goldman Sachs Foundation. A signature initiative of the Goldman Sachs 

Foundation’s Developing High Potential Youth Program, the NGVF was established in 2004 to identify 

academically talented students in the 8th grade and support their educational development through high 

school. NGVF students participate “in rigorous summer programs, distance education courses, a 

mentoring program, and academic support with an assigned educational advisor” (NGVF, n.d.).   

 

The gender composition of the first NVGF cohort was 47% male and 53% female.  Thirty-four percent of 

the participants were African American and 30% Hispanic.  The success rate of the first cohort is 

impressive – 100% graduated from high school and successfully completed the NGVF program while 



Page | 21  

 

96% were admitted to college with 83% attending highly selective colleges and universities (NVGF, n.d.).   

Eighty-three (83) percent of NGVF students enrolled in STEM courses in college.  

 

The NGVF program has grown to include Northwestern University’s Center for Talent Development 

(CTD), and the University of Denver’s Center for Innovative and Talented Youth (CITY).  A number of 

other funders including, the Kellogg Foundation, Nasdaq Educational Foundation, and Time Warner, 

have joined with the Goldman Sachs Foundation to support the NGVF program. 
 

These broadening participation efforts have enabled underrepresented students to perform as well as 

their Talent Search counterparts, achieve enrollment parity in Advanced Placement and Honors courses 

at their schools when compared to a control group, and successfully matriculate at selective institutions 

of higher education.  The promising strategies of the CTY program and the NGVF demonstrate the 

success of sustained, proactive and focused effort to reach talented students from underrepresented 

communities who indeed have the capacity to excel in mathematics given sufficient opportunity and the 

necessary support. 

 

Addressing the Profoundly Gifted – Davidson Institute for Talent Development 

The Davidson Institute for Talent Development in Reno, Nevada is a nonprofit organization founded in 

1999 by Bob and Jan Davidson, successful educational software developers and creators of the popular 

Math Blaster and Reader Blaster series.  Key program areas include the Davidson Young Scholars, the 

Davidson Fellows, the THINK Summer Institute, the Educators Guild, and  the  Davidson Gifted Database. 

The Davidson Institute seeks to meet the educational and developmental needs of the profoundly gifted, 

those scoring at the 99.9 percentile on intelligence and achievement tests. Students at this level have 

IQs of 145 or higher, at least four standard deviations above the norm, which account for only 1% of the 

total 62 million school-age population in the U.S. (Barton, 2007; Cloud, 2007).  These students generally 

do not receive the level of instruction needed to meet their learning needs in their regular schools. Their 

school experience is often associated with boredom, isolation, ostracism, and even harassment. The 

Davidson Institute provides an alternative through accelerated learning opportunities, educational 

enrichment, social support and advocacy to fully develop the potential of these most promising 

students.   
 

The Davidson Young Scholars program serves 1,600 gifted students ages five through 18, identified as 

profoundly gifted. The program assists families of these students to identify and address the intellectual 

needs of their children through free consulting services, an online support community, and periodic 

meetings for participants to come together for social support. Young Scholars receive information on 

advanced learning opportunities including summer math camps, distance learning courses, and 

mathematical competitions and families learn how to advocate for the educational and intellectual 

needs of the profoundly gifted.   
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The Davidson Gifted Database provides a wealth of information on gifted education free of charge, 

including lessons and strategies for educators and an interactive map that tracks state policy on gifted 

education. The Davidson Institute also organizes a three-week annual summer camp for 60 students 

ages 13 to 16 at the University of Nevada, Reno.   
 

The Davidson Fellow Scholarships are awarded annually in the amounts of $50,000, $25,000 and 

$10,000 to exceptionally talented students under the age of 18 who have completed a significant piece 

of work judged by experts in the field.  To date, 146 Fellows have received scholarships totaling $3.6 

million.  Among the 19 awardees in 2009, five projects focused on mathematics or were mathematics-

related.   
 

The Davidson Academy. Chartered by the Nevada State Legislature, the Davidson Academy is a public, 

tuition-free nonresidential school for profoundly gifted middle and high school students. Opened in 

2006, the school is located on the campus of the University of Nevada, Reno. Students are accepted 

starting at the 6th grade level across all subject areas. Along with test criteria, eligibility requirements 

include academic achievement (i.e., transcripts), motivation, social and emotional maturity, as well as 

readiness for an accelerated learning environment. Recommendations and interviews are also part of 

the admissions process. 
 

There are no grade levels at The Davidson Academy; instead students are grouped by ability and 

typically attend classes beyond their corresponding age-related grade level.  A Personalized Learning 

Plan aligns the instructional program to each student’s ability, achievement and motivation.  The school 

currently enrolls 91 students, about half of whom moved to Nevada to attend the school. During  

2008-09, the school demographics included: 72.9% white, 21.4% Asian/Pacific Islander, 5.7% Hispanic, 

60% male and 40% female (Nevada Department of Education [NDOE], 2009).   Of the nine students who 

have graduated from the school to date, five were National Merit Scholarship Finalists and two were 

candidates for the Presidential Scholar Program (Harsin, 2009).  

 

Mathematical and Science Competitions 
 

 Strengths:   develops exceptional  mathematical competencies and dispositions, exposure to  

mathematics content not available in the school curricula, recognizes and rewards 

talent, strong support from mathematical community, successfully recruits 

outstanding talent for  advanced study, research, and careers in mathematics 
 

 Limitations: lack of diversity among the  highest levels of participation, limited recognition    

among the general public  
 

Mathematical and science competitions are designed to identify, develop, recognize and reward 

mathematically talented students.  These competitions are known for producing renowned and brilliant 

mathematicians worldwide who have made significant contributions to the development of 
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mathematics and the science enterprise.  The signature characteristic of the mathematical competition 

is the opportunity for talented students to engage with complex and extremely difficult mathematical 

problems requiring exceptional creativity and mathematical ingenuity. The competitions take place 

around the world with the International Mathematical Olympiad (IMO) considered the “gold standard of 

mathematical competitions” (Kenderov, 2006). In the United States, the William Lowell Putnam 

Mathematical Competition, or Putnam Exam, has been the premiere college-level mathematics 

competition for approximately seven decades.    
 

Mathematical competitions occur throughout the country at just about every level. Some competitions 

are open to all interested students while others are highly selective. Competitions can be held in 

schools, at colleges and other venues.  Many competitions are local where students participate in their 

home communities. School-based training often occurs through mathematics clubs where students 

interact with other talented peers and teachers who have strong mathematics backgrounds as well as an 

interest in supporting talented students.   

 
Participation in mathematical competitions is considered an honor and winners receive awards, medals, 

scholarships and cash prizes.  Participating schools whose students perform well also receive recognition 

as well as teacher awards and prizes.  Competitions at the elementary and middle school level help to 

identify talented students early and serve to motivate students to participate in mathematics. The U.S. 

Mathematical Talent Search is a free mathematics competition for middle and high school students. 

MathCounts is a popular mathematics competition for middle school students. The American 

Mathematics Competitions (AMC), the oldest and most prestigious in the United States, is organized by 

the Mathematical Association of America.  Originally held in New York City in 1950, the AMC contests 

prepare students for the USA Mathematical Olympiad with the top medalists invited to represent the 

U.S. at the IMO.   

 

The mathematics community is actively involved in organizing competitions, providing a support 

structure of training and preparation through coaching and mentorship. The training component 

provides enrichment experiences in investigating advanced and unconventional mathematics problems 

with other talented students under the guidance of a mentor or coach.  Problem solving content usually 

covers graph theory, combinatorics, number theory, and geometry, none of which are well represented, 

outside of geometry, in the secondary mathematics curricula (Tanton, 2006). The preparation requires 

students to think deeply about mathematics, develop inductive reasoning, learn the art of presenting 

arguments or proofs in written form, and apply persistence in developing and arriving at a solution.  The 

system of competitions and the required preparation often lead students to develop an appreciation for 

the beauty and elegance of mathematics and motivate them to apply their talent to pursue higher level 

mathematics (Kenderov, 2006). Mathematical competitions also expose teachers to a wealth of related 

problem-solving resources that they can use to differentiate curricula and provide enrichment to 

talented students. 
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Mathematical competitions include an important social component which promotes a culture of 

mathematics that values talent development and mathematical excellence (Assouline & Lupkowski-

Shoplik, 2005).  Regular interaction of participants who share a common mission of developing expertise 

in solving competition-like mathematical problems creates a supportive network and community among 

the participants, the mentors/coaches, and the larger mathematical community.  Training for the most 

selective and prestigious competitions requires attendance at residential mathematics camps where 

enduring bonds of friendship and camaraderie are developed among the participants, coaches and 

mentors. The more successful students advance to additional levels of competition (e.g., regional and 

national). The entire process affirms the importance of mathematical achievement and excellence and 

provides a vehicle for its expression and development within a supportive structure of mathematical 

network and community.   
 

Several limitations of mathematical competitions have been identified in the literature.  Competitions 

have been criticized for stressing content that is disconnected from the school curriculum.  This is true 

particularly of the more selective competitions that focus on content dissimilar from school 

mathematics.  The focus on awards and prizes has also received some criticism for misguiding students 

to value prizes and awards more highly than the mathematics.  Timed conditions measure talent under 

pressure and do little to convey to students the true nature of the work of research mathematicians.   

 
The disproportionate number of participating students from immigrant backgrounds (e.g., Asia and 

Eastern Europe) and the limited participation of females are concerns (Hyde & Mertz, 2009).  At the 

highest level of competition there is significant paucity of underrepresented students including females. 

Additional advances in the socio-cultural environment are necessary including changes in societal and 

public perceptions of mathematical excellence, in order to diversify participation in mathematical 

competitions at the highest levels. 
 

The Intel Science Talent Search (STS) is the oldest national research competition for high school seniors. 

Founded in 1942 as the Westinghouse Science Talent Search, the Intel STS competition is sponsored by 

the Intel Corporation and administered by the Society for Science and the Public. The competition has 

recognized more than 3,000 Finalists and awarded $4 million in scholarships to encourage exceptionally 

talented students to pursue science, mathematics and engineering.  Over its history, the Intel program 

has produced three National Medal of Science winners, ten MacArthur Foundation Fellows, two Field 

Medalists and seven Nobel Laureates.   

 

For twelve years the Siemens Foundation has sponsored the annual Siemens Competition in Math, 

Science and Technology, as well as the Siemens Award for Advanced Placement.  These prestigious 

competitions reward exceptional precollege achievement and outstanding talent while increasing access 

to higher education for students talented in science, technology, engineering and mathematics (STEM).  

More than 1,000 students participate in the Siemens Competition each year with $600,000 in 

scholarships awarded annually to individual and team research projects. The Siemens Award for 

Advanced Placement competition awards $2,000 college scholarships to students with high achievement 
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on the Advanced Placement math and science examinations in each of the 50 states. The Siemens 

Foundation recently announced the Siemens STEM Academy to provide  professional development 

opportunities to the nation’s STEM educators. 

 

Mathematical Competitions in New York City 

For almost 100 years, mathematical competitions have provided important opportunities for 

mathematically talented students in New York City.  A vibrant mathematical network, through the 

leadership of the not-for-profit New York City Interscholastics Math League (NYCIML), organizes citywide 

mathematical competitions at four different levels for various ages, experience levels and mathematics 

backgrounds. By disseminating a wealth of information and materials on its website, NYCIML also serves 

as a vital resource for coordinators, coaches, schools and participating students.   

 
In keeping with the culture of mathematical competitions, the sustainability of mathematical 

competitions in New York City is due to the commitment of a community of mathematics educators, 

mathematicians, and mathematics professionals.  Members of this community also are often teachers 

and/or alumni of the specialized schools, schools for the gifted, other high performing schools, and 

private schools in the city.  Many of these individuals are past participants and medalists of mathematics 

competitions and talent search programs and are actively engaged in the national and international 

community that supports and promotes mathematical competitions.  

  
The New York City Math team participates in the annual, national mathematics competition for high 

school students, the American Regional Math League (ARML).  On Saturdays, the Pushkin Academy of 

Russian Heritage runs Saturday fee-based classes in Manhattan known as Math-M-Addicts for middle 

and high school students to engage in problem-solving in a collaborative and enjoyable environment.  

The expertise of the facilitators is extraordinary.  Former IMO or MathCounts medalists, many are 

émigrés from Russia and Eastern Europe.  The sessions at the middle school level are generally open to 

interested students.  High schools students are expected to be members of school-based mathematics 

teams.  Sessions designed to prepare students for the United States American Mathematics Olympiad 

(USAMO) is by invitation only based on student performance on a program-administered test.     

 

In November 2009, the first annual mathematics competition for girls took place in New York City. 

Sponsored by Advantage Testing Foundation, the Math Prize for Girls is the largest math award 

exclusively for female students. The competition attracted more than 800 applicants from across the 

country. Three-hundred (300) students were selected based on their AMC10 or AMC12 scores. The 

quality of the talent among the students was exceptional with qualifiers for the USA Math Olympiad 

participating, as well as members and medalists of the recent US team for the China Girls Math 

Olympiad. 
 

Two-hundred twenty (220) high school students from 33 states and the District of Columbia took the 

written examination of 20 problems lasting 2 ½ hours. The winner was awarded $20,000; second-place 
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winners received $6,000 each, additional cash prizes and trophies were awarded, and all participants 

received Mathematica software.   

 

As is generally true for mathematics competitions, the Math Prize for Girls relies on volunteers. Many 

New York City mathematics teachers and others in the mathematics community volunteered to help 

with the event.  
 

The event has been cited as a unique opportunity to create a national community event around 

mathematics for large numbers of highly talented female students.5 The organizers of the contest hope 

to increase the commitment and motivation of female students to pursue study and opportunities in 

mathematics (R. Boppana, personal communication, January 19, 2010). The Math Prize for Girls is an 

excellent example of the type of focused effort required to broaden the participation of 

underrepresented talented students in mathematics, including at the highest levels.   
 

 

Mathematics Camps  
 

 Strengths:   concentrated study, acceleration and enrichment, breadth of mathematical topics, 

 college setting and access to expertise/resources of higher education, community of 

 like-minded peers, psycho-social development 
 

 Limitations:  tuition costs, passive and conventional methods of recruitment, limited 

participation of students from underrepresented communities at mainstream 

camps, absence of financial incentives to attract eligible students in need of 

summer employment, lacks formal program evaluation and research component 
 

Each summer approximately 30 mathematics camps throughout the country and the U. S. territories 

provide enrichment in advanced mathematics and problem-solving to mathematically talented students.  

Most are for mathematically talented high school students, but a few programs are designed specifically 

for middle school students or female students to provide a supportive environment for developing their 

interest and ability in mathematics.   Primarily based on college campuses, the programs are residential 

and can last anywhere from one to six weeks.  Tuition varies from extremely affordable (e.g., $125 - 

$250) to very expensive (($2,500 - $3,500).  Financial aid and full scholarships are usually available with 

evidence of financial need.  Student tuition and fees do not cover all costs and many camps solicit 

financial support from private foundations, organizations and individuals to offset operating costs. 

 

                                                           
5
 See Math Prize for Girls Highlights of the Albany Area Math Circle at 
http://albanyareamathcircle.blogspot.com/2009/11/math-prize-for-girls-highlights.html. 
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Although program structure varies, the most common format involves in-depth course offerings during 

the morning followed by mini-courses, guest speakers/lecturers, and field trips in the afternoon.  The 

breadth of content offered by math camps is extensive covering a variety of branches of mathematics 

and applications.  Advanced study in a range of topics is offered including, for example, number theory, 

topology, complex analysis, mathematical logic, cryptography, bioinformatics, fractal geometry, and 

aerodynamics.  Some provide intensive experience in problem solving.  The Awesome Math Camp in 

Texas directed by Titu Andreescu engages talented students in problem solving to prepare them for 

math competitions. Additional year round problem solving experience is offered through a 

correspondence program consisting of lecture notes, problems with solutions, and assignments 

(Andreescu et al., 2008).  The highly selective Mathematical Olympiad Summer Program (MSOP) 

provides Olympiad training for students who perform at the top of the AMC competitions. Attendance 

at the MSOP is a prerequisite for selection as a member of the US/IMO team. 
 

The extended duration and intensive nature of mathematics camps provide rich and motivational 

experiences for talented mathematics students.  The supportive psycho-social aspects characteristic of 

mathematics camps enhance students’ confidence and self-efficacy toward mathematics.  Students who 

attend mathematics camps feel part of a community where mathematics as well as their individual 

talent and creativity is highly valued and affirmed.  Independent thinking, expression of ideas and 

strategies are encouraged within a fun-loving environment.  Students often remark that mathematics 

camps represent the best summer experience of their lives!    
 

In addition to anecdotal evidence, systematic as well as longitudinal research is needed to determine 

the relationship of mathematics camps to students’ academic performance, college course-taking 

patterns and career choices.  Anecdotal evidence proved inadequate in sustaining federal funding for 

summer mathematics and science programs for the Young Scholars Program when it was eliminated in 

1996 (Jackson, 1998).  Some of the mathematics camps funded by the Young Scholars Program still 

operate, but many did not survive the budget cuts.  In the 

face of a competitive funding climate and in the interest 

of advancing knowledge, a research program should be 

pursued to investigate the value of the mathematics 

camp experience in identifying and developing 

mathematical talent.  
 

Participation of students from underrepresented 

communities in the mathematics camp experience is 

minimal. Concentrated efforts to broaden participation 

of underrepresented students have been organized by 

some private organizations as well as Historically Black 

Colleges and Universities (HBCUs), but these experiences 

are not integrated with the mainstream mathematics 

camps.  Since 1977, the Math and Science for Minority 

When you let 

students discover and 

formulate things  for 

themselves, they pull 

you through the 

material much faster 

than you could drag 

them. 
- David Kelly, Director 

HCSSiM 
(Jackson, 2003) 
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Students (MS)2 program at Phillips Academy in Andover has offered tuition-free summer camps for 

African American, Latino and Native American public high school students.  Similar to traditional 

mathematics camps, course offerings cover topics not encountered in the school curricula as well as 

content in greater depth and faster pace.  Ninety-five (95) percent of  (MS)2 graduates attend college 

and 75% major in mathematics or science (Phillips Academy, 2009).  Summer math programs designed 

for underrepresented precollege students are also organized at Spelman College and Southern 

University A&M College, Baton Rouge.   
 

Mathematics Camps in the New York City Area 

Few summer mathematics camps are available in the New York City area.  Two nonresidential precollege 

mathematics camps are offered in the summer: the City College of New York (CCNY) Macaulay Honors 

College Scholars Summer Academy in Mathematics and Science, and the Mathematics Institute and SAT 

Prep Program at Polytechnic Institute of NYU in Brooklyn (Brooklyn Polytech).    
 

Since 2001, the Macaulay Honors College Summer Scholars Academy in Mathematics and Science has 

been held on the CCNY campus in Manhattan for six weeks each summer.  In cooperation with the Dean 

of Education at CCNY, the Macaulay summer program was started by a former executive director of the 

New York City Math team who also has been an Assistant Principal of mathematics at Stuyvesant High 

School.  A tuition-free program, the Macaulay program was created to give highly motivated high school 

students in New York City the opportunity to attend a mathematics camp since many are unable to 

afford the cost of tuition at traditional summer mathematics camps (D. Jaye, personal communication, 

December 19, 2009). 

Depending on the program budget, the six-week program 

attracts as many as 285 to as few as 75 students.  Two distinct 

academies are offered, one in mathematics and one in 

science.  Students in the Math Academy take two 

mathematics courses, attend daily lectures by 

mathematicians and scientists, participate in weekly mock 

mathematical team competitions, and complete homework in 

supervised sessions.  All Math Academy students take Basic 

Ideas in Mathematics.  Enrollment in the second mathematics 

course is based upon successful completion of students’ high 

school mathematics courses in the regular school year.  More 

advanced students take Bridge to Higher Mathematics where 

students select one of three special mathematical topics.  The 

other Math Academy students take college algebra and 

trigonometry.  Students can receive college credit upon 

successful completion of the program. 

John Conway, Princeton University and students 

CCNY Macaulay Math Academy 
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Students are recruited from high schools throughout the city, many through mathematics teams at their 

schools, and attend the program from all five boroughs. More than 25 high schools are represented in 

the program.  Most students come from Stuyvesant and Brooklyn Tech.  The program strives to recruit a 

diverse group of students and usually has a substantial number of students from moderate to lower 

income backgrounds based on eligibility for free or reduced lunch.  The program has had some difficulty 

recruiting more students who could benefit from the program but have to work in the summer.  

Summer stipends could incentivize greater participation from mathematically talented students who 

instead work out of economic necessity.   
 

The six-week summer program at Brooklyn Polytech, the Math Institute and SAT Prep program, focuses 

on advanced coursework for highly talented high school students.  Tuition for the highly selective 

program is $1,500.  Mathematics classes in precalculus and calculus are taught with the aid of state of 

the art technology and software including IBM ThinkPad and MATHLAB.   Students who successfully 

complete the program can be invited to join the Youth in Engineering and Science (YES) program that 

involves scholarships, a robotics competition, and targeted support for underrepresented minorities. 
 

In the New York metropolitan area, the closet mathematics camp to the city is the nine-day residential 

Summer Workshop in Mathematics (SWIM) program at Princeton University for rising high school 

female seniors.  The content and approach of SWIM align with the best features of a summer camp 

experience. The gender-based program attempts to motivate females to pursue mathematics.  

Availability of the camp for summer 2010 will depend on the fundraising efforts currently underway.   

 

Math Circles 
 

 Strengths:    outreach and enrichment, informal learning, problem solving for enjoyment and  

   personal fulfillment, flexible and adaptable structure, accessible to interested  

  students, professional development for teachers 

 Limitations:  capacity to reach appreciable numbers of students, quality dependent on sufficient 

pool of instructors with expertise to discern mathematical learning needs of 

students and skillfully select appropriate problems 

Originating in Eastern Europe, Math Circles provide educational enrichment and outreach to precollege 

students. The fundamental concept of Math Circles is to engage students in the creative process of 

mathematics in a supportive, informal environment with the goal of developing habits of high level 

thinking and reasoning (Shepard & Sakashita, 2009).  Math Circles are open to interested students who 

enjoy learning mathematics and solving interesting, creative mathematics problems within a social 

context.  
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The sense of community and the culture of mathematics are interwoven in the conduct of a Math Circle 

and serve as underlying principles of the Math Circle model (Dimitri, Genkin & Itenberg, 1996).  

Participants gather informally in their communities to pursue their common interest and passion in 

mathematics.   

 

The focus of all Math Circles is shared experience of informal learning around open-ended exploration 

and discovery of mathematics through problem-solving. Central to the design of each session is the 

selection of a meaningful and rich mathematics problem that is accessible to students. The selected 

problem must “offer multiple pathways for exploration, generalization, and variation” (Tanton, 2006, p. 

201) to facilitate sustained interest and challenging, worthwhile investigation.  A Math Circles session is 

successful when the problems “invite the students, engage them, teach them, challenge them, and leave 

them with more questions than when they entered the session” (p. 202). Similar to mathematical 

competitions, Mathematics Circles focus on content that exceeds the typical school curricula and usually 

cover number theory, graph theory, combinatorics, and geometry (Tanton).   

 

A relative newcomer to the United States, 58 Math Circles are currently operating in 20 states thanks to 

the local organizing efforts of dedicated mathematicians, mathematics professionals, parents, and 

educators. The Mathematical Sciences Research Institute (MSRI) plays a leadership role in the Math 

Circles movement in the United States. Established in 1982 in Berkeley, California, MSRI is an 

independent national research center in pure, applied and interdisciplinary mathematics. It administers 

the Bay Area Mathematical Olympiad and Berkeley Math Circles. MSRI also sponsors the National 

Association of Math Circles (NAMC), which disseminates print and electronic materials and resources 

about organizing Math Circles, and serves as a clearinghouse for sharing Math Circles knowledge and 

expertise.   

 

U.S. Math Circles are primarily geared to middle and high school students, although some are organized 

to reach elementary school students. Meeting afterschool or on weekends, Math Circle sessions are 

facilitated by volunteers who possess strong mathematical backgrounds and a passion for developing 

students’ mathematical interest and knowledge.  Since mathematics departments often provide 

sponsorship, sessions frequently take place on college 

campuses. But Math Circles also use diverse settings, 

including schools, community centers, and even church 

buildings. However, when Math Circles are offered at a 

college or university, attendance has been known to double 

(Tanton, 2006).   

 

The Albany Area Math Circle (AAMC) has had good success 

in attracting students from the capital area of New York 

State to participate in weekly three-hour Math Circle 

In each circle the creative and 

organic mathematical process 

is clearly laid bare and 

students are placed in 

command of their own 

learning. –Tanton (2006) 
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sessions on Friday evenings – a fiercely coveted weeknight!  The AMMC’s success in local and regional 

mathematics competitions and in preparing their Math Circle students for a variety of higher education 

and career opportunities demonstrates the power of Math Circles and the importance of local 

volunteers who identify and nurture local math talent  
 
 

As a model, Math Circles offer flexibility in structure, format and organization (Vandervelde, 2007).  

Their voluntary and non-restrictive criteria for participation holds potential for reaching mathematically 

talented students who may be overlooked by traditional means of identification and recruitment. 

Students who possess a strong interest in mathematics will make the commitment of regular 

attendance. The involvement of local schools in the student recruitment process may help to increase 

the participation of underrepresented students and holding sessions in proximity to participants’ home 

communities (i.e., commuting distance) could be an effective strategy. The practice of counting Math 

Circles participation towards satisfying homework can be an incentive to encourage students to join a 

Math Circle.  
 

Math Circles can also influence the content and pedagogy of school mathematics.  Math Circles for 

teachers can increase teacher content knowledge and expose teachers to pedagogical practices that 

support student learning (e.g., mathematical discourse). Partnering with school districts and Schools of 

Education, some teacher Math Circles offer inservice credit. 
 

The Math Circle model has the potential to influence cultural attitudes and perceptions about 

mathematics.  Similar to other activities where like-minded individuals gather to share a common talent, 

such as sports or music, Math Circles can provide a lens for communities to envision mathematics as 

culturally accessible and valuable. Scale-up and replication, including a strategy to partner and 

collaborate with a broad set of stakeholders, including organizations with access to underrepresented 

communities, will be needed to increase the likely influence of Math Circles on cultural perceptions and 

norms. 

Math Circles in New York City 

The New York Math Circle (NYMC) was started in 2007 by mathematics teachers and professionals active 

in the network supporting mathematical competitions. Holding sessions in Manhattan and Queens, 

NYMC engages middle and high school students as well as teachers with meaningful and rich 

mathematics not addressed in the school curricula.  Saturday sessions are held at New York University’s 

Courant Institute of Mathematical Sciences and at another location at a middle school in Queens.  

Founded in 1935 by Richard Courant, the Courant Institute of Mathematical Sciences is a leading center 

for research and education in the mathematical sciences. The organizers of NYMC also collaborate with 

the Courant Institute to support the annual Courant Splash (cSplash) math and science festival for high 

school students.  

 

Since NYMC began with teacher sessions, students are primarily recruited by participating teachers and 

through word of mouth.  About 70 students and 30 teachers currently participate. Approximately 20% of 
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the NYMC students attend specialized high schools, with the remaining coming from approximately 30 

schools, including private. According to one of the main organizers, student participation from 

underrepresented minority communities is limited with few participants from Hispanic and African 

American communities (D. Sagalovskiy, personal communication, December 2, 2009).  More than a third 

of the students are female. The fees are fairly nominal at $100 a semester, with some students still 

paying a reduced fee based on financial need.  Annual operating costs of approximately $60,000 are 

kept to a minimum due to administrative volunteers and in-kind donations of space.   
 

All of the elements needed to successfully implement a Math Circle appear to be in place with NYMC – 

committed organizers, passionate and skillful instructors, building relationships with stakeholders 

(although in the early stages), and interested, motivated students.  NYMC would like to expand to offer 

sessions in Brooklyn and also have the capacity to recruit additional facilitators/speakers.  

 

School-based Models 
 

 Strengths:   access to large numbers of students, potential to impact school culture, may lead 

to long-term improvement in gifted education in schools, adaptable and flexible, 

differentiated learning, beneficial for all students  
 

 Limitations:  capacity of schools and districts to support professional development needs of   

teachers, vulnerable to impact of teacher turnover  
 

When programs and strategies take place directly in schools, the largest number of students can be 

reached.  Two school-based programs of note are both based at the National Research Center on the 

Gifted and Talented at the Neag Center for Gifted Education and Talent Development at the University 

of Connecticut.  

School Enrichment Model (SEM) 

Used in over 2,500 schools and hundreds of school districts, the Schoolwide Enrichment Model (SEM) 

addresses the specific learning needs and interests of gifted students while improving quality education 

for all children (Renzulli & Reis, n.d.).  Based on the “rising tide lifts all ships” philosophy, the model’s 

pedagogy of gifted education is implemented in schools to enhance and enrich learning for all children. 

Multiple methods of identification including tests, teacher nominations, creativity and/or task 

completion assessments, and parent or student nomination are used to identify the top 15-20% of 

above average ability and high potential students.  Additional assessments, both formal and informal, 

provide information to design learning experiences targeting the interests, needs, and specific abilities 

of each student.   
 

The SEM model consists of three essential elements to support talent development: 1) total talent 

portfolio, 2) curriculum modification, and 3) enrichment learning and teaching. Building on and 

responding to students’ different styles of learning, students portfolios are created to reflect students’ 

strengths, abilities, interests and learning styles.  Information gathered from portfolios informs decision-
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making on educational programming for each student. This method of differentiated instruction 

provides learning experiences to students that involve projects, independent study, educational games, 

simulations, discussions, programmed instruction, lectures, and drill and recitation (Renzulli & Reis, 

n.d.).  Curriculum modification is necessary to avoid repetition of learned content, an experience many 

gifted students encounter. The curriculum is “compacted” or streamlined to omit content already 

mastered.  By emphasizing instructional and pedagogical enrichment practices, all students can benefit.  

Enrichment learning and teaching is differentiated by applying the Enrichment Triad Model. The first 

two levels of the triad provide enrichment to all students on topics and materials outside of the regular 

curriculum as well as methods that promote “habits-of-mind” for creative thinking, problem-solving, and 

inquiry-based learning.  The third level targets students in need of more focused, in-depth learning in a 

specific content area or topic.  This third level supports student acquisition of advanced study and 

disciplinary processes as well as development of self-confidence and self-efficacy.  
 

The research on SEM, and the Enrichment Triad Model on which it builds, characterizes the model as 

highly flexible and adaptable to the organizational structure and culture of schools.  Its use in all types of 

schools, including those serving students from disparate socio-economic backgrounds and regions, is 

proving effective (Renzulli & Reis, n.d.).  The Model has the potential to improve the quality of 

instruction and learning in schools for all children while providing rich and challenging learning to gifted 

students. 
 

An online differentiated learning system has been recently developed to provide the necessary 

enrichment resources and tools to schools, teachers and parents. The Renzulli Learning system, 

developed at the University of Connecticut, creates an individual profile identifying student’s interests 

and learning styles along with a best match of approximately 1000-2000 instructional resources.  The 

system could eventually match any student with a wealth of mathematical resources that are 

differentiated to specific interests and learning styles.  Gifted students can engage in the activities, 

lessons and simulations tailored specifically to their needs directly in their classrooms, in cluster 

sessions, afterschool programs and/or at home.  Further development of a college planning and 

scholarship component for this system would be able to guide students in their college planning.  Given 

the ubiquitous nature of technology especially with young people, such a system may have 

transformative potential for delivering differentiated instruction to large numbers of gifted students  

(J. Renzulli, personal communication, November 9, 2009).  
 

SEM in New York City Schools. The G&T program administered by the NYCDOE uses the SEM model in 

many of its schools based on student interest, talent and ability.  In New York City schools, the SEM 

model is implemented through the use of enrichment clusters, which vary in content area, topical focus, 

and grade level.  Some schools organize grade-level enrichment clusters while others group students 

across grades.  Held during a specific block of time, the frequency of sessions also varies across schools 

and can occur daily, weekly or biweekly.  By providing multiple enrichment clusters which can operate 

concurrently in the same school for various durations (e.g., six weeks), more students can be reached 

who have diverse talents and interests.  By the end of the school year, a student could conceivably have 

participated in up to three or four educational enrichment clusters.     
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Cluster sessions are facilitated by school faculty and staff as well as adults in the community including 

parents.  They receive training on how to provide appropriate enrichment activities and experiences in 

cluster settings.  Parents are also informed about their student’s eligibility along with the purpose and 

nature of enrichment clusters.   
 

SEM seems to be an important component of the G&T program administered by New York City. Since 

New York City is one of the biggest users of the Renzulli learning system (J. Renzulli, personal 

communication, November 9, 2009), the availability of the recently developed online Renzulli Learning 

system could increase the impact of SEM in schools throughout the city. Schools with SEM may provide 

the entrée needed to reach large numbers of students for mathematical talent identification and 

development. 

 

Curriculum Development 

Research-based mathematical curricula for promising elementary students can be difficult to find.  The 

Mentoring Mathematical Minds (M3) project has developed elementary mathematics curricula for 

grades three through five with advanced content accelerated one to two grade levels in number and 

operations, geometry, measurement, data analysis, probability, and algebra (Gavin et al., 2009).  Over 

the past five years, the M3 materials received the prestigious curriculum division award of the National 

Association for Gifted Children (NACG).  Aligned with the NCTM standards (2000), the process standards 

of problem-solving, reasoning, making connections, and creating and using representations are 

integrated throughout the materials.  An important design feature addresses “the culture of the 

classroom in an effort to engage students as practicing mathematicians who commonly reason and 

justify their ideas” (Gavin, p. 192). 
 

Students receive enrichment with the materials in afterschool math club settings.  An efficacy study 

conducted by Gavin and colleagues (2009) showed statistically significant gains in student achievement 

for the experimental groups compared to the comparison groups.  Participants in the study represented 

a broad and diverse sample across ethnicity and income levels.  Teachers also received professional 

development to orient them to the goals, objectives, and design of the curricula as well as the pedagogy 

to support effective use of the materials.  The project is currently developing instructional materials, 

Mentoring Mathematical Minds (M2), for kindergarten through second grade. 
 

The development of standards-based mathematical curricula addresses an important aspect of 

education reform that has not been actively pursued in gifted education.  Support to teachers is 

essential to ensure success in a standards-based curriculum implementation model.  School districts 

with rates of high teacher turnover present particular challenges for curriculum adoption and 

implementation. The professional development needs can be demanding as teachers cycle in and out of 

schools.  District capacity issues and school infrastructure needs will have to be considered to increase 

the potential for likely success. 
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Specialized High Schools 
 

 Strengths:  comprehensive challenging curricula and advanced study, acceleration and 

 enrichment, self-contained community of like-minded peers, research 

 opportunities, array of programming options, track record of identifying and 

 producing exceptional mathematical talent, preparation for participation in 

 mathematics at the highest levels  
 

 Limitations: single test score as proxy for giftedness, admissions process encourages a focus on 

test preparation, disparity in student access and enrollment across race and ethnicity 
 

Specialized high schools in mathematics and science offer comprehensive accelerated and advanced 

coursework to gifted students in a school setting.   The earliest specialized high schools in New York City 

started in the early 1900s and were limited to male students.  They afford a learning environment 

dedicated to addressing the unique academic needs and interests of gifted students.  Serving 

approximately 12,000 students annually, New York City has more specialized secondary schools than any 

other school system in the country. Established in accordance with New York State law, the NYCDOE 

administers nine (9) specialized high schools, six (6) focused on mathematics and science.    
 

The three elite science and mathematics specialized high schools in New York City are Stuyvesant High 

School (Stuyvesant) established in 1904, Brooklyn Technical High School (Brooklyn Tech) in 1918, and 

Bronx High School of Science (Bronx Science) in 1938. These high schools are nationally acclaimed and 

have world renowned reputations.  Bronx Science has produced seven (7) Nobel Laureates, the most of 

any high school in the country, and Stuyvesant four (4). 
 

The establishment of specialized high schools as an option for gifted students has grown throughout the 

country. North Carolina was the first to offer a state-supported residential high school in 1980, the 

North Carolina School of Science and Mathematics. Sixteen states now have residential high schools 

with most specializing in mathematics and science. Since these schools are primarily tuition-free, the 

availability of a residential secondary school demonstrates strong commitment from the state to 

education for gifted and talented students.  
 

Serving mostly 11th and 12th grade students, some schools accept 9th and 10th graders, residential high 

schools provide a “living-learning” environment that prepares students for the demands and 

responsibilities of college and beyond. Admissions varies from competitive to open and involves multiple 

criteria including performance on standardized tests, above-average grades, minimum number of 

instructional contact hours, motivation of students, creativity and intellectual curiosity, strong interest 

in mathematics and science, a writing sample, recommendations, and state residency. Well-regarded for 

their high-quality educational programs and curricula, state-supported residential high schools can serve 

as models for gifted and talented programs in public schools (Jarwan & Feldhusen, 1993).  
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Most specialized high schools in mathematics and science are non-residential and serve a regional or 

local community. Based on the institutional membership of the National Consortium for Specialized 

Secondary Schools of Mathematics, Science and Technology (NCSSSMST), at least 30 states have 

specialized high schools in mathematics and science. Specialized high schools balance acceleration and 

enrichment. The mathematics curriculum is intensive and rigorous comprising a wide variety of 

Advanced Placement and honors courses as well as electives.  Course offerings are comprehensive and 

support the development of analytical reasoning, problem-solving, inductive and deductive reasoning, 

and research opportunities. The full range and variety of participation in mathematics during and 

extending beyond the formal school day provide opportunity for gifted mathematics students to be 

immersed in mathematics and fully develop their mathematical potential. 
 

Formal reviews conducted by the NYCDOE found the following features common to the success of the 

elite specialized high schools:  
 

 a clear mission 

 strong visionary instructional leadership of the school administration 

 high expectations for every student 

 a student-centered and personalized learning environment 

 broad engaging curriculum 

 school culture of trust, collegiality and mutual respect 

 focus on academic and personal growth of students 

 teacher support and professional development  

 continual use of data for school and program improvement 

 external partnerships to support student learning and development 
 

 

Students from Bronx Science and Stuyvesant are regularly represented among the semi-finalists of the 

Intel Talent Search program.  Specialized high schools maintain high expectations for student excellence 

and ensure that students are well prepared for the highest levels of performance.  Stuyvesant offers 

coursework in mathematics research with formal support and training to prepare for the Intel Talent 

Search. The schools’ relationships with the mathematical community, often including alumni, 

universities and researchers, help to identify mentors and researchers for guidance and support to 

students’ research projects. Students at Stuyvesant who enroll in mathematics Honors courses and 

calculus are required to participate in the AMC competitions.  Co-curricular and extracurricular activities 

include math magazines, math teams, and math clubs.     
 

Admission to the specialized high schools is extremely competitive. Based solely on student 

performance on the Specialized High Schools Admissions Test (SHSAT), the cut-off score for each school 

can be adjusted annually in accordance with the distribution of student results and the number of 

available spaces in any given year. The NYCDOE distributes a handbook to students and families on the 

admissions process and includes information on each specialized school as well as sample tests. Often 

families with financial resources take advantage of the numerous fee-based preparatory services and 
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resources available through private test-preparation companies as well as the test preparation materials 

on the market.  
 

Enrollment patterns at the specialized high schools are disproportionate to the demographics of the 

city’s overall public school student population. While the student demographics in the city constitute 

40% Hispanic, 32% black, 14% Asian and 14% white (Hernandez, 2009), enrollment patterns of the three 

elite specialized high schools portray a very different picture - 60% Asian, 27% white, 7% Hispanic, and 

6% black on average. Enrollment patterns at the other specialized high schools are more diverse. For 

example, the student body at the High School for Mathematics, Science and Engineering at City College 

is 30% Hispanic, 30% white, 26% Asian and 17% black (NYCDOE, 2008a).  
 

A 15-month academic and test preparatory program is administered by the city to address racial and 

ethnic disparities. Originally designed to accept only black and Hispanic students, a non-racial 

admissions policy has been recently instituted in response to a Supreme Court decision filed on behalf of 

Chinese-American families denied entry.  Other specialized high schools around the country hold similar 

preparatory programs to recruit and increase admissions of underrepresented groups.  
 

The use of test scores as the sole basis for identifying gifted students is not supported by the research 

literature on gifted education.  The use of a single test score fails to identify many gifted and talented 

students who may not perform well on a test especially given their repeated exposure to unchallenging 

school curricula.  Furthermore the tests lack the ability to assess important mathematical competencies 

such as spatial reasoning and creativity.  The single-test approach primarily serves the purpose of 

administrative efficiency rather than maximizing opportunity for identifying talented high ability 

students. 
 

Concerned about the lack of diversity at specialized mathematics and science high schools, the National 

Consortium for Specialized Secondary Schools of Mathematics, Science and Technology (NCSSSMST) 

produced an action plan to successfully recruit and retain gifted and talented students from 

underrepresented communities (NCSSSMST, 2002).  The plan outlines concurrent and multi-level 

recruitment strategies including early recruitment beginning in elementary and middle schools; 

participation of teachers and schools in recruitment efforts; engagement of parents, community, civic 

and social organizations; and alumni involvement, particularly individuals from underrepresented 

communities.  The plan outlines effective retention practices to sustain a diverse student body.  These 

include access to a diverse faculty and support staff; a track record of recruiting underrepresented 

students; and an infrastructure that is responsive to the needs of underrepresented students.  

Responsive infrastructure development would require ongoing teacher training, multiple resources, 

academic as well as student support, and parent involvement. These recruitment and retention 

strategies must be explicit, intentional, and sustained to obtain significant results in increasing the 

enrollment of underrepresented students at specialized high schools.   
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New York City – Opportunities and Challenges 
General Observation. The success of New York City in developing mathematical talent though 

mathematical competition and the specialized high schools in mathematics and science is 

well respected.  Opportunities for talent identification and development have not kept pace 

with recent increases in population growth and diversity across culture, race and ethnicity.  A 

combination of concerted outreach by established programs, expansion of existing programs, 

and scaling of innovation has the potential to meet the city’s mathematical talent 

identification and development needs in the 21st Century.  
 

The largest public school system in the country, the NYCDOE serves a  diverse population of more than a 

million students whose ethnic and racial backgrounds include 40% Hispanic, 32% black, 14% white, and 

14% Asian/Pacific Islander (Hernandez, 2009). The context of public schooling in New York City is 

complex with recent restructuring, and it is often controversial, especially around issues of governance 

(i.e. decentralized or central control), reform, and equity. Key challenges and opportunities to consider 

for implementation of any initiative(s) focused on the mathematically talented are discussed below. 

Gifted and Talented Programming in New York City Schools 
Gifted education in New York City exists within the context of limited support from the federal and state 

levels. The federal budget for the Jacob Javits program has been negligible and the program faces 

possible consolidation with other federal programs in the 2011 federal budget. The specialized high 

schools in New York City were established by New York State Law (2590 – section G). However, the State 

does not mandate the provision of G&T identification and services nor does it provide dedicated funding 

specifically for gifted education. Fifteen states fail to mandate gifted education and only eight are 

without dedicated funding for gifted education (National Association for Gifted Children, 2009).    

 

Even without a mandate or funding from the state, New York City has demonstrated commitment to  

gifted education. The NYCDOE administers G&T programs and services through their Department of 

Gifted/Talented and Enrichment, which is responsible for developing policy and program 

recommendations for G&T education, as well as working to ensure access to gifted education for 

students throughout the city.  
 

Under the leadership of Chancellor Joel Klein, more G&T schools and programs have been created and 

strategies have been developed to address access and equity. This has resulted in some progress, 

especially in the area of G&T identification, but issues of capacity and access remain problematic.  These 

areas are discussed in brief in subsequent sections.    
 

The primary method of identifying and developing mathematically talented students in New York City is 

through the provision of citywide and district-based G&T programs and services. District-based 

programs, usually beginning in kindergarten or first grade, provide self-contained learning environments 

for gifted students.  Enrichment programs and services are also available in schools and include a variety 

of approaches – e.g., differentiated programming, distance learning, and afterschool activities such as 
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mathematics clubs. Navigating the range of available options, approaches and locations available in New 

York City can be overwhelming to the average parent trying to find the best fit to meet a student’s 

needs.   
 

There are five (5) citywide G&T elementary schools in addition to the specialized high schools.  The five 

citywide schools include two new elementary schools, which opened in September 2009 in Brooklyn and 

Queens. G&T schools are designed specifically to meet the needs and interests of high ability students.  

Since 2002, the City created more specialized high schools to increase access in each of the five 

boroughs.  In addition to Bronx Science, Brooklyn Tech, and Stuyvesant, three additional specialized high 

schools in mathematics and science were opened in 2002 through 2006: the Queens High School for the 

Sciences at York College (2002), High School for Mathematics, Science and Engineering at the City 

College (2006), and Staten Island Technical High School (2005).   
  
The city has two citywide G&T schools that emphasize mathematics:  the New Explorations in Science 

Technology and Mathematics (K-12) school (NEST+m) in Manhattan, the only K-12 citywide school, and 

the Science, Technology, Enrichment, and Mathematics (STEM) school in Queens at PS 85.  Both use 

instructional practices and curricula to foster deep, conceptual understanding and problem solving.  

Beyond the citywide programs, a small number of schools, mostly in Manhattan, have G&T programs.  

However the quality, focus, extent of the programming (e.g., pull-out, distance education, etc) and 

grade spans vary.  Furthermore, school-based G&T programs at specific sites are subject to change 

annually.  
 

Academically enriched middle schools are also available in every borough and provide another option 

for talented students.  Of the 96 academically enriched middle schools listed on the NYCDOE website, at 

least 15 have a focus on mathematics, science and/or technology, with the majority concentrated in 

Manhattan (NYCDOE, 2009a). These schools tend to be smaller than the citywide schools and the school 

population is generally more reflective of the diversity of the city, with sizeable proportions of students 

from underrepresented and moderate to low income backgrounds.  
 

A number of these schools represent pockets of excellence in the city.  Overall they attempt to 

implement innovation, possess high expectations for students, create small and caring learning 

environments, and are staffed by committed school personnel.  Some are exemplary with excellent track 

records. For example, the Mott Hall School in Harlem, a G&T school for advanced studies in 

mathematics, science and technology, is recognized as a National Blue Ribbon School with 98.8 percent 

of the students performing at or above proficiency in mathematics, outperforming peer schools as well 

as the city’s schools (NYCDOE, 2009b). This grades 6 - 8 middle school has a student body that is 86% 

Hispanic, 7% Asian, 5% white, and 3% black.  Sixty percent of the students are females.  Given its 

success, Mott Hall has been replicated in other areas of Manhattan (Mott Hall II) and the Bronx (Mott 

Hall III and IV).    
 

The track records of other academically enriched schools are uneven and improvements may be needed 

to fully meet the needs of talented students. As an example, the Archimedes Academy for Math, Science 
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and Technology Applications in the Bronx has great potential. A grades 6 -12 school, the ethnic and 

racial composition of the student body is 61% Hispanic, 36% black, and 3% Asian.  Twenty-two percent 

receive special education services, 2% are English language learners (ELL) and 68.2% are eligible for free 

and reduced lunch (NYCDOE, 2009d). The school has wonderful educational opportunities, including 

project-based learning and hands-on inquiry.  The robotics team won the 2009 borough-wide robotics 

competition and placed second at the state-level for their research project.  Sixty-two percent of the 

students met or exceeded mathematics proficiency.  Based on the quality school report conducted by 

the city, the school needs to strengthen its curricula to consistently challenge high achievers, improve 

differentiated instruction through greater consistency of the Renzulli learning system in classrooms, and 

increase the use of assessment and student data to support student learning outcomes (NYCDOE).  

Similarly, there is room for growth in many of the academically enriched schools throughout the city. 

Test-based System of Talent Identification 

Some of the best schools in the nation are located in New York City, including the City’s specialized high 

schools.  Yet the G&T pipeline does not equitably serve all segments of the public school population and 

competition for entrance to G&T programs is intensifying.   

 

In 2008, the city adopted a new process of using test scores as the sole basis for G&T admissions.  At the 

elementary school level, G&T admissions is conducted at pre-kindergarten through second grade and  is 

based on student performance on two tests – the Otis-Lennon School Ability Test (OLAST), a reasoning 

assessment, and the Bracken School Readiness Test (BSRA), a knowledge test (Gootman, 2009). The 

City’s assessment program is available in eight foreign languages. Students scoring at or above the 90th 

percentile qualify for district-based programs; while students who score at the higher threshold, at or 

above the 97th percentile, qualify for the citywide programs.  

 

For the 2009-10 school year, the number of children meeting eligibility requirements for G&T 

kindergarten entry rose by almost 50% over the previous year (Gootman, 2009).  More students took 

the test and more students passed. Outreach by the NYCDOE to parents and communities resulted in a 

19% increase in the number of students taking the test.  Almost 15,000 four-year olds took the test for 

G&T kindergarten spaces (Hu, 2009) and 25% passed (Gootman).   While there are more students taking 

the tests in some of the City’s poorer districts, analysis of student performance by district indicates 

lower test passing rates among Hispanics and African Americans (Gootman).  

  

To meet growing demand, the City opened two new G&T schools in Brooklyn and Queens and 

announced that it would plan to open 24 new district-based gifted programs (Gootman, 2009).  

However, the five available G&T schools at the elementary level, three in Manhattan and two in 

Brooklyn and Queens, only have capacity to accept some 325 new students.  As a result, the majority of 

the 1,345 students who scored at or above the 97th percentile to qualify for admissions at these schools 

had to find alternatives (Wheaton,2009).  These students are also eligible for district-based G&T 

programs, but are not guaranteed placement at a specific site or program in their home districts (Hu, 

2009).   



Page | 41  

 

 

As discussed earlier in this paper, the use of a cut-off score as a sole 

admissions criterion is not supported by current research or best practice 

in the field of gifted education (Borland, 2009; Senior, 2010).  Given the 

developmental nature of giftedness as established in the field of gifted 

education coupled with recent advances in neuroscience research as 

discussed earlier, intelligence testing during early childhood lacks 

predictive validity of future academic and intellectual performance 

(Assouline & Lupkowski-Shoplik, 2005; Bronson & Merryman, 2009).  

Furthermore, the use of a single test score as the sole basis for G&T 

admissions inherently advantages students with access to prior experience 

and opportunity.    
 

The 2008 NYC G&T admissions process has generated  criticism and controversy for exacerbating 

existing disparities in access and opportunity.  A higher percentage of white and Asian children passed 

the G&T testing threshold for the 2009-10 school year while blacks and Hispanics achieved a lower 

passing rate compared to the previous year (Gootman, 2009). Moreover, the new admissions policy 

resulted in an increase of students from wealthier neighborhoods who represent only 14.2 percent of 

citywide enrollment yet comprise 40 percent of the G&T population, up from 25% the prior year in the 

wake of the new admissions policy (Borland, 2009; Gootman). According to the NYCDOE, the number of 

students from high poverty communities who passed the test increased by 21 percentage points from 

the previous year (NYCDOE, 2008b). 
 

Higher income New York City families are increasingly using test preparation services for their young 

children (Senior, 2010). In November 2009, the New York Times reported a proliferation of test 

preparation and admissions support services for early childhood G&T screening.  The cost for test 

preparation services at this level can be as high as $1,000 for several sessions (Otterman, 2009).  

Unfortunately, the G&T identification and selection process is being transformed into a culture of test 

preparedness and inequitable access to services instead of creating a fair and equitable system with the 

capacity to identify and develop as many talented students as possible.   
 

The citywide specialized high school institute (discussed above) was partially created to offset this test 

preparation imbalance for disadvantaged students.  However, the Institute has met limited success;.  

enrollment has declined and the rates of students who attend the Institute and meet the cut-off score 

differ markedly along ethnic and racial lines: 16% Hispanic, 23% black, 41% white, and 63% Asian 

(Hernandez, 2009). 
 

The recent decision by the Department of Education to expand the assessment process to include 

second grade is a move in the right direction as it allows for talent recognition at a more appropriate 

stage of intellectual development (Bronson & Merryman, 2009).  Opportunity to apply to G&T programs 

at the third and fourth grades is provided, although the screening at this level relies on achievement test 

scores without the use of above-level testing or other assessment indicators. 
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Some New York City families with gifted students leave the public school system entirely (Hu, 2009).  

Almost 2,000 four-year old preschoolers applied last year for 50 kindergarten openings at the HCCS, a 

tuition free school for the gifted administered by Hunter College of the City University of New York 

(CUNY) (Hu).  To address the demand for selective G&T schools, a new private school for gifted students 

was started by resourceful parents. The Speyer Legacy School serves grades K-2 with plans to expand to 

additional grades in subsequent years. Tuition costs approximately $30,000 per year (Hu). 

 

Private schools, including the Hollingsworth Preschool at Teachers College, Columbia University, and the 

Hunter College Campus Schools (HCCS), use multiple measures for screening and admissions.  

Admissions at these schools typically require on-site visits, observation of behavior in a sample class, 

and information supplied by preschool teachers and/or parents. This assessment system is similar to 

that used by the specialized schools in mathematics and science in Russia, which rely on multi-level 

screening that includes testing and interviews to increase the reliability of the talent identification 

process (Colen, 2007). 
 

Established Programs and Introduction of Innovation 

Most of New York City programs designed to reach mathematically talented students have existed for 

decades, such as mathematical competitions, specialized high schools, and the Science Honors Program 

(SHP) at Columbia University, which provides opportunity for mathematical enrichment and advanced 

study in a college setting. Admissions to the SHP program involves a standardized test, high school 

grades, student essay, and letter of recommendation. SHP courses are offered during the school year on 

Saturday mornings with university scientists and mathematicians active in research providing 

instruction.   

 

These programs offer different and distinct approaches to talent development. Mathematical 

competitions reward and develop talent within a competitive context towards a specific goal. The 

specialized schools provide a self-contained learning environment supporting acceleration and 

enrichment. Overall, these programs have been successful in nurturing talent in New York City as 

evidenced by the number of Intel/Westinghouse finalists and acceptance to highly selective colleges and 

universities of New York City students. However the established programs have not performed as well in 

broadening the pool of mathematically gifted students within the context of an extremely diverse city.   
 

The recent introduction of Mathematics Circles is an innovation to the talent development landscape.  

Math Circles offer unique opportunity to engage mathematics for its own sake, supported within a 

community context unavailable through the established programs. The learning environment is 

informal, devoid of goal-orientation (i.e., medal or award) and socially constructed through community.  

The experience of Math Circles in other regions of the country suggests the model may have some 

potential for identifying and developing mathematical talent among students from diverse communities.  

Focused commitment and a willingness to engage diverse communities will be needed for success in 



Page | 43  

 

broadening participation. The potential capacity of the Math Circle model in reaching diverse 

communities coupled with its flexibility to adapt to the community context are compelling features for 

addressing mathematical talent development in New York City. 

 

General Cost Considerations 

The estimated annual average per student costs associated with the models and programs range from  a 

mere $10 to a more costly $25,000 depending on the type and duration of the program.  Established 

programs may have lower costs due to existing infrastructure capacity.  Young programs may have 

higher costs attributable to the emerging infrastructure needs of nascent operations.  A summary of 

estimated program costs appears in the Table 2. 
 
 
 

Table 2. Summary of Program Costs 
 

Model/Program Est. Annual Total Costs* Est. Annual Per Student Costs 

Center for Talented Youth $1,024,000 (Residential) 

$410,000  (Commuter) 

$75,000 per Outreach Coordinator 

$1,700 (Commuter Student Fees) 

$3,500 (Residential Student Fees) 

      $40 (Outreach Component) 

Davidson Institute 

    Davidson Academy 

    Davidson Fellows Scholarships 

    THINK Summer Camp 

 

$968,000
a
  

$500,000b 

$350,000c 

 

$22,000
a
 

$11,100-$51,100b 

$6,000c 

Math Academy for Promising Scholars $20,000-$80,000 (by site) $1,000-$2,500 

Next Generation Fund $70,000 $5,000 

Mathematical Competitions (National) 2,500,000d $10 

Math Camps 
    Residential 
    Commuter 

 
350,000c 

285,000
e
 

 
$25,000c 

1,000
e
 

Math Circles $60,000 $600 (includes teachers) 

Schoolwide Enrichment Model $40,000 $400-$1,000 

Implementation of Research-based 

Curriculum (Afterschool setting) 

 

$8,000 

 

$400 

Specialized High Schools 

 

              Student Summer Institute
f 

 

Citywide  G&T Schools 

 

Academically Enrichment Middle Schools  

$42,800,000 (elite) 

 $9,000,000 (other) 

$20,000 

 

$14,300,600 

 

$4,500,000 

$12,530 (elite) 

 $16,000 (other) 

$1600 

 

$13,500 

 

$17,100 

Math Circles $60,000 $600 (includes teachers) 

*May not reflect in-kind contributions of administration and staff time or full extent of indirect costs. 
a
Estimated annual total cost for the 2007-08 school year (J. Dudley, personal communication, February 16, 2010). 

bReflects range of scholarship amounts  and estimated travel costs to award ceremony (Dudley). 
cBased on NSF Academy for Young Scholars Program 2006 of $300,00 per year. Cost will vary based on site and number of students. 
dBased on Math Counts information from 990 (2008) serving 250,000 students. 
eBased on costs for CCNY Macaulay summer program. 
f
Derived from NCSSSMST Increasing Diversity Final Report , 2004 

(http://www.ncsssmst.org/conf/100055/Sloan_Final_GrantReport_NCSSSMST.pdf). 
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The specialized secondary schools in mathematics and science (Bronx Science, Brooklyn Tech and 

Stuyvesant) have average annual per student costs of $12,530, lower than the citywide average of 

$17,696 per student at all secondary schools.  The average annual per student cost at the more recently 

opened specialized high schools is approximately $16,000 – higher per pupil costs than the three elite 

specialized high schools but slightly lower than the citywide average.   

 

Start-up costs for a new school are considerable.  Major start-up costs for schools involve expenditures 

for space (possible purchase or lease of a building) and hiring faculty, administration and staff.  Start-up 

costs for a school can be reduced by starting a charter school or collaborating with the school system 

similar to the small school movement supported by the Aaron Diamond Foundation during the 1990s in 

New York City.  The Diamond Foundation funded five-year grants to organizations in the amount of 

$25,000 to open small theme-based schools. This initial seed money led to additional investments of 

more than $50 million from private foundations, the financial industry, and the public school system to 

start and develop new schools.  Eventually, the operating costs of the schools were absorbed by the 

larger public school system.   

 
The start-up of new programs and initiatives should consider including return on investment (ROI) 

analyses as a component for assessing the extent of participant outcomes. Since talent identification 

and development is an investment in human capital, a return on investment model should be 

considered in any cost-benefits analysis.  Millet and Nettles (in press) used a return on investment (ROI) 

model to analyze the investment strategy of talent development programs for high-potential students 

from underrepresented communities.  Their study found net returns for every dollar invested over the 

lifetime of participants based on projections of estimated lifetime earnings. 

 

ROI studies can be invaluable tools in the decision-making process, especially when considering 

replication and scale-up.  Returns on participant outcomes corresponding to the attainment of 

undergraduate and graduate degrees in mathematics, the proportion of participants obtaining tenure-

track faculty positions in mathematics, and the number of participants pursuing mathematics-related 

careers would be important to a ROI study on programs for the mathematically talented.   
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Conclusion and Recommendations 
The advent of the 21st Century, characterized by rapid technological change and scientific advancement 

coupled with U.S. slippage in international mathematical comparisons, signals an imperative to retool 

the pipeline for mathematical talent development.  New York City has always been a beacon of hope for 

aspiring talent to realize its full potential.   
 

Traditional talent development opportunities in mathematics available in the city, primarily in the form 

of the specialized high schools and mathematical competitions, have been at the forefront of developing 

exceptional mathematical talent. New York City is known for producing more finalists in the 

Intel/Westinghouse Science Talent Search than any other city.  At least 25 Nobel Laureates attended 

New York City public schools (Lee, 2009).  
 

More than 43% of the total population of New York State lives in New York City (Roberts, 2009). 
Expected to exceed 8.4 million in 2010, the city’s population is more diverse with 60% either foreign 
born or second generation American (Berger, 2007).    
 

Yet, as the city’s population has rapidly increased with concomitant demographical change, the overall 

educational landscape for the mathematically talented in New York City has been relatively flat.  

Opportunities for mathematical talent identification and development have simply not kept pace with 

growing demand and population changes.  Moreover, the various programs in New York City directed at 

mathematical talent development are fragmented and disconnected, lacking purposeful articulation to 

promote programmatic alignment.  
 

Current conditions for significantly enhancing mathematical talent development in New York City are 

extremely favorable due to several factors – growing demand, public interest and gaps in available 

programs.  The following recommendations can help guide the development of programs and initiatives 

to expand access and opportunity for mathematically talented students in the 21st Century. 
 

 Encourage a Range of Programmatic Strategies  

The range of abilities, talents, needs and interests of mathematically talented students is varied 

and diverse. In an environment comprising complexity and immense scale, a balance of multi-

faceted strategies will be needed to incorporate acceleration and enrichment, as well as breadth 

and depth of content, and programmatic opportunities that support experimentation, 

innovation and proven practice.  
 

 Support Talent Identification at Multiple Points and Critical Junctures  

The potential to overlook mathematically talented students occurs at every point of the  
K-12 spectrum and is most pervasive within fixed and rigid screening structures. Special 
attention is needed to remedy the propensity to overlook talent at two crucial points:  

 elementary school when identification is prematurely focused on early childhood, and  



Page | 46  

 

 the critical educational juncture of middle school when some gifted children tend to 

conditionally underachieve, making detection more difficult. As students progress 

through high school, the opportunities for talent recognition greatly diminish.   
 

 Use Robust and Multiple Methods of Identification  

Best practices in talent identification employ multiple assessments and indicators that are 

sensitive to the developmental stage of interest.  Advances in gifted education as well as 

assessment and measurement offer a range of robust techniques and strategies to support the 

recognition of talent at every level.  The needs of administrative efficiency, albeit real and at 

times significant, should not supplant sound identification practices that maximize talent 

recognition.   
 

 Bring to Scale Proven and Promising Practices  

Several evidence-based models of talent identification and development are proving successful 

while other strategies show signs of promise.  Scaling proven practices as well as those with 

promise are more likely to yield the greatest returns.  A return on investment (ROI) model offers 

useful quantitative analyses to support the decision-making process for replication and scale-up.  
 

 Conduct Proactive and Systematic Outreach to Diverse Communities  

The demographics of America are rapidly changing. The future of scientific advancement, 

technological innovation, and global competitiveness will depend on talent identification and 

development that increasingly reflects the country’s diversity.  Special emphasis should be 

placed on reaching a more diverse pool of talented students across gender, race, ethnicity, and 

income levels. Successful programs focused on broadening participation will require proactive, 

systematic and sustained outreach.  
 

 Develop A  Research and Evaluation Agenda  

Research in several fields, including gifted education, neuroscience and assessment has 

advanced our understanding about talent identification and development. Implementation that 

neglects research and evaluation has limited potential for significantly advancing the field of 

gifted education. Additional research is needed to advance knowledge and discovery leading to 

new developments in identifying and developing mathematical talent, diversifying the talent 

pool, and bringing programs to scale.   
 

 Engage Major Stakeholders and Strategic Collaborations  

Successful implementation and sustainability will require engagement with major stakeholders 

and strategic partnerships.  An inclusive model of stakeholder engagement and participation can 

foster positive changes in public perceptions and attitudes and help facilitate broad 

dissemination.  Key stakeholder communities important to the process should include the 

mathematical community, mathematics educators, practitioners, higher education, the school 

system, industry, philanthropy, community organizations, and nonprofits, as well as students, 

parents and teachers.     
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Appendix A 
List of Meeting Participants 

 
 
 Fernando Alonzo     Camilla P. Benbow 
 Director      Patricia and Rodes Hart Dean of 
 Math and Science for Minority Students Education and Human Development 
 Phillips Andover Academy    Peabody College 
        Vanderbilt University 

 
Allan Blaer      Peter Bruns      
Director      Vice President for Grants and Special Programs  
Science Honors Program    Howard Hughes Medical Institute 
Columbia University 
 
Joanne Duhl      Glenn Ellison 
Vice President     Gregory K. Palm Professor and Associate 
The Philanthropic Initiative Head of the Economics Department 
       Massachusetts Institute of Technology 
      
John Ewing      David Garbasz  
President      President 
Math for America Israel Foundation for Math Achievement 
        
Katherine Gavin     Daniel Goroff 
Associate Professor Program Director 
Neag School of Education Alfred P. Sloan Foundation 
University of Connecticut 
 
Brian Green Colleen Harsin  
Professor of Mathematics and Physics Director 
Columbia University     Davidson Academy 
  
Paul Hoffman     Rick Karr 
Journalist      Freelance 
       Public Television Journalist 
 
James Kemple     Karen King 
Executive Director     Associate Professor of Mathematics Education 
Research Alliance for New York City Schools  Steinhardt School of Education, Culture and 
 Human Development 
       New York University 
 
Cindy Lawrence     Catherine Millet  
Director      Senior Research Scientist 
Gifted Mathematics Program    Educational Testing Service 
Brookhaven National Laboratory 
 
Monica Mitchell     Charles Newman 
President      Professor of Mathematics 
MERAssociates     Courant Institute of Mathematical Sciences 
       New York University 
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Jozsef Pelikan     Joseph Renzulli     
Professor of Mathematics    Director 
Department of Algebra and Number Theory  National Research Center on the Gifted 
Loránd Eötvös University and Talented 
       University of Connecticut 
 
Darren Ripley     Richard Rusczyk 
Chair of Mathematics     Founder 
Davidson Academy     Art of Problem Solving 
 
Kady Safar      Dmitry Sagalovskiy 
Math For America     President 
       New York Math Circle 
 
Mark Saul      Alexey Sossinsky 
Senior Scholar     Vice President 
John Templeton Foundation    Independent University of Moscow 
 
Jim Sotiros      Liza Sutherland 
Director of Development    Senior Program Associate 
Mathematical Sciences Research Institute  The Philanthropic Initiative 
 
Stephen Tommis     Saskia Traill 
Executive Director     Director of Policy 
The Hong Kong Academy for Gifted Education  The After School Corporation 
 
Yuri Tschinkel     Grace Tsiang 
Chair, Department of Mathematics   Senior Lecturer 
Courant Institute of Mathematical Sciences  Department of Economics 
New York University     University of Chicago 
 
Joyce VanTassel-Baska    Eric Wepsic 
Executive Director     Executive Committee 
Center for Gifted Education    D. E. Shaw 
College of William and Mary 
 
Glen Whitney     Lea Ybarra 
President      Executive Director 
Museum of Mathematics    Center for Talented Youth 
       John Hopkins University 
 
Daniel Zaharopol     Paul Zeitz 
Director      Professor of Mathematics 
New York City Project     The University of San Francisco 
Art of Problem Solving Foundation 

 
Larry Zimmerman 
Retired Mathematics Teacher 
Brooklyn Technical High School 
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Appendix B 
National and Local Experts 

Interviewed 
 

 
Ms. Emily Froimson    Dr. M. Katherine Gavin 

Director, Higher Education Programs  Associate Professor 

Jack Kent Cooke Foundation   Neag School of Education 

      University of Connecticut 

       

Ms. Elizabeth Morgan    Dr. Michael Nettles 

Director, Youth Programs   Senior Vice President 

Jack Kent Cooke Foundation   Policy, Evaluation and Research 

      Educational Testing Service (ETS) 

       

Dr. Paula Olszewski-Kubilius   Dr. Joseph S. Renzulli 

Director     Director 

Center for Talent Development  National Research Center on the Gifted  

School of Education and Social Policy and Talented 

Northwestern University   University of Connecticut  

       

Mr. Dmitry Sagalovskiy   Dr. Lea Ybarra 

President     Executive Director  

New York Math Circle     Center for Talented Youth (CTY) 

      Johns Hopkins University 
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Appendix C 
Tests for Identification and Assessment 

(Selective List) 

 

Ability Tests Aptitude  Achievement/Diagnostic 
 

Individually Administered 
 

Stanford-Binet Scales 

Wechlser Scales 

Differential Ability Scales 

(DAS) 

Kaufman Assessment Battery   

for Children (K-ABC) 

Kaufman Adolescent and 

Adult Intelligence Test 

(KAIT) 

Woodcock-Johnson III Tests of 

Cognitive Abilities (WJ III 

COG) 

Slosson Intelligence Test (SIT) 

 

Group Administered 
 

Otis-Lennon School Ability 

Test (OLSAT) 

Cognitive Abilities Test 

(CogAT) 

 

 

 

General Aptitude  
 

ACT 

Raven’s Progressive Matrices 

(RPM) 

SAT I 

School and College Ability Test 

(SCAT) 

EXPLORE 

 

 

 

 

 

 

 

 

Specific Aptitude 
 

ACT-M 

CTY Spatial Test Battery (STB)  

Differential Aptitude Tests (DAT) 

Iowa Algebra Aptitude Test 

(IAAT) 

Orleans-Hanna Algebra 

Prognosis Test 

SAT-M 

Test of Mathematical Abilities 

for Gifted Students (TOMAGS) 

Test of Early Mathematics 

Ability-2
nd

 Edition (TEMA-2) 
 

 
The Stanford Diagnostic 

Mathematics Test -4
th

 edition 

(SDMT-4) 

 

Sequential Tests of Educational 

Progress (STEP) 

 

Comprehensive Testing Program IV 

(CTP-IV) 

 

Key Math Revised 

 

Woodcock-Johnson III Tests of 

Achievement 

 

 

 

 

 

Source: Assouline & Lupkowski-Shoplik (2005) 
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Appendix D 

University-based Talent Searches 
 

 

Academic Talent Search Carnegie Mellon Institute for 

California State University  Talented Elementary and Secondary  

   -   Sacramento  Students 

Sacramento, CA Carnegie Mellon University 

http://edweb.csus.edu/projects/ATS/ Pittsburgh, PA 

 http://www.cmu.edu/cmites 

  

 

Center for Innovative and Talented Youth Center for Talent Development 

University of Denver Northwestern University  

Denver, CO Evanston, IL  

http://www.du.edu/education/partnerships/city.html http://ctdnet.acns.nwu.edu 



 

 

Center for Talented Youth Talent Identification Program 

Johns Hopkins University Duke University 

Baltimore, MD Durham, NC 

http://www.jhu.edu/ http://www.tip.duke.edu/

 

 

 

The Belin-Blank Center The Halbert and Nancy Robinson Center  

The University of Iowa for Young Scholars  

Iowa City, IA University of Washington 

http://www.education.uiowa.edu/belinblank/        Seattle, WA 

 http://depts.washington.edu/cscy/ 

 

http://edweb.csus.edu/projects/ATS/
http://ctdnet.acns.nwu.edu/
http://www.jhu.edu/
http://www.tip.duke.edu/

