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High School Mathematics Success Depends on Kindergarten 
 

Two measures that may be used to predict high school mathematics success are 

mathematics knowledge at 54 months and growth in mathematical ability be-

tween 54 months and first grade (Watts, Duncan, Siegler, and Davis-Kean, 2014, 

p. 352). Student learning in pre-kindergarten and kindergarten are not only im-

portant for success on the grade three NYSED assessment but also on the high 

school mathematics assessments. 

 

High school mathematics skills have been used to predict adult outcomes such as 

college degree attainment and salary.  Pre-school mathematics success has also 

been linked to adult success. 

 

“Children who start school with a poor understanding of numerals are four times 

more likely than their peers to score in the bottom quartile on employment-

relevant quantitative tests by adolescence” (Chu, F.W., vanMarie, K., Geary, 

2013).   

 

Mathematics knowledge at age 7 has been shown to be a stronger predictor of 

socioeconomic status at age 42 than familial SES, even after controlling statisti-

cally for age 7  IQ, reading achievement, and academic motivation (Ritchie & 

Bates, 2013 in Watts, Duncan, Siegler, and Davis-Kean) 

 

Claessen and Engel (2013) have shown that early mathematics knowledge and 

skill not only predicts mathematics success but also success in other subjects. The 

National Association for the Education of Young Children, the National council 

of Teachers of Mathematics, the National Mathematics Advisory Panel, and the 

National Research Council have all advocated for the readiness of very young 

children  to learn a broad array of mathematics content. The study by Claessen 

and Engel indicated that pre-first grade mathematics scores were more predictive 

of grade eight success in mathematics, reading, and science than reading scores.    

 

The interaction between a child and his environment is complex. A child may 

indeed be ready to learn mathematical content at age 4 but the pre-kindergarten 

teacher may decide not to teach certain content assuming that four year olds are 

not ready for that content.   

 

Early skills are important for all students. If the achievement gap is to be reduced, 

all pre-first grade students need to develop knowledge and skill with number con-

cepts, shapes, pattern recognition, and measurement.  Research has shown that 

“children's skills in measurement, space, and mathematical thinking can, in fact, 

be improved” (Claessen and Engel).  

 

Sarama, J., Lange, A.  A., Clements, D.H., Wolfe, C.B. (2012) noted that the de-

velopment of geometric/ spatial competencies seems to be linked to the ability to 
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recognize and write letter forms. As students work with hands-on mathematics materials that represent 

line segments, circles, and semi-circles to compose and decompose different shapes, they are also see-

ing how shapes can be combined to make a new whole.  In literacy, shapes are combined to make a 

new whole when children recognize the arrangement of the shapes to make the letters p, b, and d. 

Talking with and questioning students about their mathematical thinking increases their oral language 

skill and the complexity of the language that they use. Just as students learn why a German Shepherd 

is a type of dog, students can learn why a square is a type of rectangle. A story such as the “Three 

Bears” may be used to develop literacy and mathematics. For numeracy, the teacher may say, “Let’s 

count the Bears.”  For spatial development, the teacher may say, “Let’s compare the bears using the 

words smaller and larger.”  For sequencing the teacher may ask the students to put five  pictures from 

the story in order using the words, first, second, third, fourth, and fifth.  

 

Watts,  T.W., Duncan, G.J., Siegler, R.S., & Davis-Kean, P.E., 2014 examined mathematical learning 

by how much students grew in knowledge .  They found that students who grew more during the early 

years were more likely to grow during subsequent years. Measuring how much a student has learned in 

a given time period examines a student’s ability to learn and acquire new skills. The ability to acquire 

new skills may be influenced by personal characteristics, family characteristics, quality of classroom 

instruction, and interest in mathematics, and attainment of certain key skills.   

 

Appropriate mathematics curricula have been shown to benefit emerging literacy by emphasizing rea-

soning, problem solving, and communication (Sarama, J., Lange, A.  A., Clements, D.H., Wolfe, C.B., 

2012). Research has shown that introducing mathematics curricula does not negatively impact the de-

velopment of language and literacy.  

 

The research seems to indicate that the teaching of mathematics is as important as the teaching of liter-

acy in pre-kindergarten and kindergarten. A child’s early mathematical thinking influences not only 

their development of mathematical concepts but also their later success in school.  Improving results 

on the grade three NYSED assessment, may require a focus on pre-kindergarten to grade three mathe-

matics instruction.  Raising mathematics conceptual development in the early years will, in turn, have 

a positive effect on students’ academic performance through high school and beyond. 
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