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Average mathematics scale scores for students in grade four improved slightly between 2009 and 

2011, as did eighth-graders’ scores. Twelfth-graders’ scores improved slightly between 2005 and 2009.  

Competence in mathematics is essential for functioning in everyday life, as well as for success in our 

increasingly technology-based workplace. Students who take higher-level mathematics and science 

courses which require strong fundamental skills in mathematics are more likely to attend and to 

complete college. One study of high school females found that one difference between those who later 

dropped out of high school and those who graduated was lower math scores among the former group.  

The importance of mathematics extends beyond the academic domain.  Young people who transition to 

adulthood with limited mathematics skills are likely to find it difficult to function in society.  Basic 

arithmetic skills are required for everyday computations, and sometimes for job applications. 

Additionally, competence in mathematics skills is related to higher levels of employability. Since 1976, 

the influence of high school students’ mathematics skills on later earnings has grown steadily. 

Differences by Race and Hispanic Origin 

Scores have been rising for all race and ethnicity groups, although white students continue to outscore 

their black, Hispanic, and American Indian peers.  These gaps widen between fourth and eighth grades, 

then moderate somewhat in twelfth grade.  In 2011, Asian/Pacific Islander students had higher math 

proficiency scores than white, black, and Hispanic students at all grade levels. For example, among 

eighth-grade students, Asian students had an average scale score of 303, compared with 293 for white 

students, 262 for black students, and 270 for Hispanic students. 

Differences by Parental Education 

Children of parents with high levels of education have higher math proficiency scores than do other 

children.   In 2011, eighth-graders whose parents had graduated college had an average score 30 points 

higher than students whose parents had not finished high school, and 24 points higher than students 

whose parents had a high school degree only. (Appendix B)   In 2009, twelfth-grade students whose 

parents graduated college had an average scale score of 164, compared to 142 for students of parents 

with a high school degree and 135 for students of parents with less than a high school degree. 



4th grade math achievement levels (Percent) – 2011 

 

 

 

 

 

The Annie E. Casey Foundation: http://datacenter.kidscount.org/data/acrossstates/Rankings.aspx?ind=5118 

 
8th grade math achievement levels (Percent) – 2011 

 

 

 

 

 

The Annie E. Casey Foundation: http://datacenter.kidscount.org/data/acrossstates/Rankings.aspx?ind=5118 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





Number competence also predicts later mathematics outcomes over and above IQ variables. 

Kindergarten competence with simple arithmetic calculations involving addition and subtraction is most 

predictive of later mathematics achievement. Because early number competencies are achievable in 

most children their intermediate effects provide direction for early intervention. 

Conclusions   

Difficulties with mathematics are pervasive and can have lifelong consequences. Foundational number 

competencies develop before Grade 1 and are highly predictive of mathematics achievement and 

difficulties. Higher levels of kindergarten number competence predict statistically significant and 

substantively meaningful performance in mathematics applications and computation at the end of 

Grade 3. Symbolic number competencies associated with whole number relations, and operations are 

particularly important. Number competence depends  on language abilities (e.g., knowing number 

names), as well as on quantitative and spatial knowledge (combining and separating sets).  Although 

there are poorer long-term outcomes for low-income children than for middleincome children, 

mathematics achievement is moderated by early number competencies.  Low-income children enter 

school with relatively few number-related experiences, which contributes to their disadvantage. The 

intermediate effect of number competence on mathematics achievement suggests that  it should be 

emphasized in preschool and kindergarten. Overall, early number sense is critical for setting 

mathematics trajectories in mathematics throughout elementary school.  

Implications for Parents, Service, and Policy   

In today’s schools, mathematics learning difficulties and disabilities often are not identified before 

Grade 4. Early interventions in mathematics are far less common than are those for reading. 

Kindergarten teachers should screen students for numeracy difficulties, similar to the way that most 

screen for early literacy difficulties. Preschools and kindergartens should provide mathematics 

experiences and instruction in number, number relations and number operations. This  number core 

should emphasize the number word list, counting principles related to  cardinality and one-to-one 

correspondence, comparing set sizes, and joining and separating sets. Number lists and simple board 

games using number lists can help children make sense of quantities. Curriculum developers in early 

childhood should focus their materials on these core number foundations. Children in schools serving 

low-income communities are especially at risk for learning difficulties with mathematics. Low-income 

children enter kindergarten well behind their middle-income counterparts. Early interventions can help 

all children build the foundations they need to achieve in mathematics.   

Pre-algebra and Algebra Enrollment and Achievement 

http://annenberginstitute.org/pdf/LeadingIndicator_Math.pdf  

May 2012 

There is evidence of a consensus among leaders that these demands are growing (Evan, Gray & 

Olchefske 2006). This implies a shift in what it means to be “job ready” and what schools can do to 

prepare students for the workforce. Studies show that workers with higher incomes took more 

advanced math courses in high school than workers with lower incomes (Achieve 2004b, 2006; nmap 

2008; Murnane, Willet & Levy 1995). Evan, Gray, and Olchefske (2006) suggest a link between the 



number of eighthgrade algebra students and global competitiveness, urging a dramatic increase in 

access to eighth-grade algebra. Therefore, enrollment in pre-algebra and algebra serves as an indicator 

for job-readiness status at graduation. 

Preparing all students for rigorous mathematics and science coursework in middle school and early in 

high school helps to close the achievement gap among students from differing ethnic and socioeconomic 

groups. – Aimee Evan, Tracy Gray, and Joseph Olchefske, The Gateway to Student Success in 

Mathematics and Science 

Twelve to fourteen percent of variability in math achievement gains for elementary students can be 

explained by teacher quality. – National Mathematics Advisory Panel, 2008 

The Gateway to Student Success in Mathematics and Science (Microsoft and American 

Institutes for Research)  

http://www.air.org/files/Call_for_middle_school_reform_11_1_06_version.pdf  

November 2006 

Several key themes emerged from this research review that should inform school district reform 

strategies in mathematics and science:  

■ The mathematics and science performance of students in the American K–12 system lags substantially 

behind their international peers, even though the 21st century economy is increasingly demanding 

greater skills in mathematics and science. This weakness in American student performance exists across 

all student groups, even among our highest performing students. 

■ Algebra is the key “gatekeeper” for student access to the upper-level high school courses in 

mathematics and science that are drivers of high school graduation, college readiness, and college 

completion. 

■ Preparing all students for rigorous mathematics and science coursework in middle school and early in 

high school helps to close the achievement gap among students from differing ethnic and 

socioeconomic groups. 

However, more than any other, the most compelling implication is this: If we want to dramatically 

increase the proportion of students graduating from high school with high-level, globally-competitive 

skills, then we must dramatically increase the number of students who achieve proficiency in Algebra in 

their middle school or early high school years as a gateway to the advanced high school coursework that 

is the driver of high school graduation, college readiness, and post-secondary completion rates. 

Because the trajectory for taking advanced high school coursework is set prior to 9
th

 grade, it is 

imperative that students begin their academic preparation for advanced mathematics and science 

coursework in middle school. The middle school years are when students decide which academic path 

they will take, so that broad-based, rigorous middle school coursework in mathematics and science can 

be a turning point for future student performance over the long term. 



 

Math Matters:  The Links Between High School Curriculum, College Graduation, and 

Earnings 

http://www.ppic.org/content/pubs/report/R_701JBR.pdf 

2001 

The findings of this study underscore the importance of local school districts’ meeting the challenge by 

recruiting qualified teachers trained in mathematics and by offering all students the opportunity to take 

a full range of advanced math courses in high school.  The authors note that schools should not suddenly 

require that all students take advanced math courses, but they should encourage and prepare them to 

do so. 

Schubert Center for Child Studies 

http://schubertcenter.case.edu/synapseweb46/documents/en-US/thompson_brief.pdf 

March 2011 

Learning quantitative skills at an early age is important for children’s cognitive development, academic 

achievement and life success. At the time of school entry, early math abilities are the strongest 

predictors of academic achievement, even more than reading skills. Mastery of these fundamental 

computational skills has been associated with increased academic achievement and has also been 

associated with predicting future wage earnings. Furthermore, a failure to teach basic skills in math 

seems to disproportionally affect disadvantaged children, thereby leading to an increase in the 

achievement gap. 

The underlying skills that serve as building blocks for academic success remain largely unknown in the 

area of mathematics. Even less is understood about the relationship between math skills, reading 

abilities and general cognitive abilities. Reading ability and disability has been more extensively studied 

than math ability and disability. 


