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Math Instruction for Young Children 
 

Robin Jacob & Brian Jacob  
 

 

Abstract 
 

We describe the findings from a randomized evaluation of a one-year kindergarten 

math enrichment program, the High 5s program. The program was designed to 

provide small-group math enrichment in a fun, club-like format to children who had 

received enriched math instruction the prior year. Participants included 655 

kindergarten students in 24 low-income schools in New York City. Students were 

randomly assigned to either the “business as usual” control group or to participate 

in the High 5s math clubs, which met outside of class in small groups with a trained 

facilitator three times per week. The High 5s program produced a positive impact on 

kindergarten math skills.   
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Introduction 
 
 

 

Over the last few decades there has 

been a heavy emphasis on increasing 

literacy skills among low-income 

children, with federal and state initiatives 

designed to ensure that all children can 

read by grade 3. State and federal 

dollars have been spent to improve 

reading curricula, hire reading coaches 

and provide tutoring and small group 

support for struggling readers. However, 

much less emphasis has been placed on 

improving the early math skills of 

students in low-income schools. 

Kindergarten classes typically devote 

less than one hour per day to math 

compared with over 1.5 hours for 

literacy. Moreover, kindergarten math 

instruction is often very basic, covering 

topics that students know when they 

enter kindergarten such as simple 

counting and shape recognition.1  

 

This is true despite research having 

shown that math skills are highly 

correlated not only with later math 

achievement but also with later reading 

achievement, high school completion, 

and college attendance. 2 

 

A possible response to this situation 

would be small-group interventions 

designed to build young children’s math 

skills. Such interventions have a long 

history in literacy, and a strong research 

base suggests that small group literacy 

instruction is effective.3 In the area of 

math, there are few well-developed 

programs to provide supplemental math 

support or enrichment to young children, 

let alone rigorous research to determine 

whether such programs are effective.4  

 

Here we report findings from research 

on such a program that one of us (Robin 

Jacob) helped design and evaluate. The 

study suggests that small group math 

instruction for kindergarteners is a 

promising strategy for improving early 

mathematical competency. 

 

This example raises the question of 

whether educational progress has been 

exaggerated by students learning math 

and reading skills sooner than they used 

to (scores at younger ages rising) but 

not leaving school with greater 

knowledge (stagnant scores at older 

ages). NAEP scores over longer periods 

to time tend to show the largest 

increases for younger students and the 

smallest increases for older students 

(with especially dismal results for high-

school students).5 

 

The High 5s Program 
 
 

 

The High 5s program was developed in 

the context of a larger MDRC project to 

evaluate Building Blocks, a 30-week, 

pre-K math curriculum designed to take 

into account children’s natural 

developmental progression in math.  

Developed by researchers at the 

University of Michigan with support from 

MDRC and the developers of Building 

Blocks, the goal of High 5s was to 

provide a consistent instructional 

approach and alignment of content from 
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the pre-K math curriculum to 

kindergarten. Importantly, High 5s was 

designed as a hands-on program to 

foster interest in math, critical thinking, 

and broad knowledge of mathematical 

concepts including not only numeracy, 

but geometry, patterning, and 

measurement as well.   

 

Students in the High 5s program met for 

30 minutes three times a week in “math 

clubs,” which took place either before or 

after school or during lunch. The clubs 

met for roughly 28 weeks from October 

through May. Activities in the clubs are 

delivered in a game-like format and are 

intended to be fun, engaging, interactive, 

and developmentally appropriate.  

 

Each club includes 3-4 children working 

with a trained facilitator. Most facilitators 

had a BA degree, but limited formal 

teaching experience. They were paid a 

salary commensurate with that of a 

paraprofessional teacher in the New 

York City public schools (around $25 per 

hour, depending on experience). 

 

In the study reported here, facilitators 

received a substantial amount of training 

and supervision over the course of the 

year.  They received 16 days of training 

before clubs began and an additional 

eight throughout the school year. In 

addition, supervisors from Bank Street 

College of Education provided ongoing 

support in weekly meetings that included 

4-5 facilitators with one supervisor. 

These meetings included support 

regarding logistics, curriculum review, 

reflection about student learning, and 

guidance and training in small-group 

management. Supervisors also met 

individually with facilitators regularly and 

provided coaching in the field as 

needed.    

 

The Study 
 
 

  

Students were eligible to participate in 

the High 5s program if they had attended 

one of the 24 public preschools that 

participated in the Making Pre-K Count 

project described above and the student 

stayed in the same school between pre-

K and kindergarten. These schools 

served predominantly low-income, Black 

and Hispanic students. With the 

exception of one, all schools had fewer 

than 50% of their students scoring 

proficient or above in reading and 

mathematics at the end of third grade. 

On average, roughly 50% of the 

students were Hispanic and 43% were 

Black. All schools had at least 70% of 

students who were eligible for free or 

reduced price lunch (FRPL) and nine of 

the 24 schools had 100% of students 

with FRPL eligibility.  

 

Individual children were randomly 

assigned within schools in the fall of the 

kindergarten year to receive the High 5s 

program in addition to their regular 

kindergarten math instruction (n=320), or 

to a “kindergarten-as-usual” control 

group (n=335).  The researchers were 

able to obtain student outcome data 

from 613 of the 655 students who were 

randomly assigned as part of the study, 

and attrition was similar for the program 
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and control groups. There were no 

statistically significant differences in 

measured baseline demographic 

characteristics between children in the 

High 5s and the kindergarten-as-usual 

groups.  

 

Kindergarten classrooms contained 

students from both program and control 

groups as well as other students who 

were not part of the study. To reduce the 

likelihood that control students would be 

exposed to any High 5s instruction, the 

clubs were held in pre-K classrooms or 

other multi-use spaces (e.g., a resource 

room), and not in kindergarten 

classrooms. In an effort to keep teachers 

informed, kindergarten teachers were 

provided with a few example activities 

from the clubs, but otherwise teachers 

did not have access to the High 5s 

curriculum. Most of the interactions that 

High 5s facilitators had with teachers 

were brief, and mostly focused on 

dropping off or picking up students from 

the classroom.  

 

Consistently, one of the key challenges 

of education interventions is 

implementation. Using a combination of 

daily logs completed by facilitators and 

observations of the clubs conducted by 

external staff, researchers concluded 

that the program was implemented with 

a high degree of fidelity. Student 

attendance was 87 percent, which is 

quite high for a supplemental program 

conducted outside of the typical school 

day. Logs indicate that 93 percent of 

scheduled club sessions were 

completed, and that facilitators followed 

the intended pacing of the curriculum 

and activities. According to external 

observers, the majority of facilitators met 

or exceeded standards for quality 

instruction. More generally, observers 

reported that the facilitators had a good 

rapport with students and created a 

positive instructional climate.   

 

Student Achievement Effects 
 
 

  

The study analyzed two different 

measures of math achievement: the 

Woodcock-Johnson applied problems 

subscale and the REMA-K. The 

Woodcock-Johnson is a widely used 

standardized assessment of 

mathematical thinking that provides a 

global measure of math ability. The 

REMA-K was adapted from an 

assessment designed by the developers 

of the Building Blocks Pre-K program.   

The REMA-K is a longer and more 

discriminating measure of mathematical 

knowledge, with questions designed to 

assess discrete math skills. For 

example, the REMA-K asks “How many 

pennies are left if I have 5 and cover 

these 3?” while, the Woodcock-Johnson 

asks “How much money do I have if I 

add three pennies and two nickels 

together?”  The latter requires multi-step 

addition as well as knowledge regarding 

the value of different coins, while the 

former is a simple one-step subtraction 

problem.  

 

As shown in in Figure 1, High 5s had a 

positive effect on one of two measures 

of student math skills. Students in High 
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5s scored 0.19 SD higher than control 

students on the REMA-K, which is 

equivalent to roughly two-and-a-half 

months of learning on the assessment. 

There was a positive but not statistically 

significant impact on the Woodcock-

Johnson Applied Problems assessment 

(effect size = 0.09).  

 

Somewhat surprisingly, the study did not 

find a significant effect on children’s 

math attitudes.  Researchers speculate 

that the reason for this is that when 

children answered survey items about 

their views of math they were thinking 

about their regular math class. 

Qualitative research suggests students 

greatly enjoyed the activities in the 

clubs. The following exchange, as 

reported by one of the facilitators during 

the last week of the clubs, captures this 

difference: 

 

While filling out their “why we like math” 

page, the children [in this club] all 

concluded that they didn’t like math. I 

[the facilitator] said that was strange 

because they’ve been doing math in 

High 5s all year and were loving it and 

were so happy. They clarified that they 

like math in High 5s but they don’t like it 

in school. R explained in his words that 

“In school, you do math and you be quiet 

and look down at your paper. They just 

tell you that you’re wrong. And then 

nobody talks to you. It’s just wrong and 

you have to be quiet. But in High 5s we 

have you. You never say we did it wrong 

and we all talk and figure it out and then 

nobody’s wrong. That’s why I’m happy 

when I do math in High 5s.” 

 

 

Mechanisms 
 
 

  

The research identified several potential 

mechanisms through which High 5s may 

have enhanced children’s math skills. 

First, students in the High 5s program 

received substantially more math 

instruction than control students. 

Kindergarten teachers spent an average 

of 52 minutes per day on math, for a 

total of about 4 hours and 20 minutes 

per week. High 5s added an additional 

75 minutes of math instruction – an 

increase of roughly 30 percent.  

 

Second, the instructional approach and 

content in High 5s differed considerably 

from the standard math instruction 

observed in kindergarten classrooms. In 

math classes in the study, students 

spent 83 percent of their time in whole-

group instruction or seat work, and most 

activities involved either workbooks or 
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no materials at all. In contrast, High 5s 

featured small group interactive activities 

with a variety of manipulatives. In 

addition, High 5s exposed students to 

somewhat more advance and a wider 

range of mathematical topics relative to 

the classroom math instruction.  

 

Finally, the instructional climate in clubs 

differed substantially from the climate in 

classrooms. As illustrated by the child’s 

quote above (and consistent with the 

more general qualitative research 

findings), students enjoyed the math 

activities in High 5s. External 

observations of the clubs and the regular 

math classes indicate that facilitators in 

the clubs were somewhat more likely to 

ask open-ended questions, encourage 

mathematical reflection, and differentiate 

instruction. 

 

Conclusions 
 
 

  

Small group reading instruction is 

ubiquitous in elementary schools. This 

type of intervention provides the 

opportunity for more tailored, 

individualized instruction, which may 

help to motivate as well as instruct 

students. It also provides greater 

opportunities for conversation and 

interaction among teachers and 

students. Prior research has 

demonstrated the efficacy of this 

approach for improving students’ early 

literacy skills, yet small group instruction 

is used much less frequently for math.  

 

This study provides some preliminary 

evidence that small group instruction 

may be a promising approach for math 

instruction as well. Students who 

participated in the High 5s small group 

math instruction made statistically 

significant and substantively meaningful 

gains on one of two measures of math 

skills. Researchers will continue to follow 

students who participated in the study 

through elementary school to assess 

whether the gains made by the children 

who participated in High 5s are 

sustained or fade over time.  

 

Although the program was delivered by 

facilitators who had little formal teaching 

experience and who were paid a salary 

commensurate with that of a 

paraprofessional staff member, the High 

5s model tested in this study was 

resource intensive.  Because clubs were 

only offered outside of regular 

instructional time (before school, after 

school, or during lunch), each facilitator 

could only run a few clubs per week and 

facilitators had to travel from school to 

school to serve students, which added 

both time and transportation costs. 

Facilitators were also offered substantial 

training and support to implement the 

clubs.  

 

The researchers are now working to 

develop a model for such small-group 

math instruction that requires fewer 

resources and could be more easily 

scaled. For example, one might conduct 

small groups in classrooms themselves 

or via pull-out services, using 
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paraprofessional staff already employed 

by schools.  

 

If a more cost-effective model can be 

developed, small group math instruction 

may be a promising approach for 

elementary schools to consider in the 

future. 
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How to Promote a Positive Math Culture 
at Your School 
 
School leaders play an integral role in setting the stage for a positive, inclusive mathematics 
learning environment.  Here are five ways that administrators can promote a math-positive 
culture: 

1.  Recognize and Support Effective Math Teaching 

In a school with a high-quality mathematics program, every student has the opportunity to learn 
challenging, worthwhile, engaging, and relevant mathematics (Seeley, 2016).   A high-quality 
math program gives every student the opportunity to become a “math person” (p. 25). 
 
Content: Math content has a blend of computation, concepts, and problem solving for all 
students. 
Habits of Mind: Math focuses on students learning to think mathematically and make sense of 
what they do. 
Teachers:  All students are taught by a professional teacher who likes mathematics and knows 
math deeply.  Teachers reflect on their practice and continue to develop as experts in effective 
math teaching practices. 
Teaching and Learning: Students have the opportunity to work on engaging problems, 
productively struggle, discuss their thinking, and learn from mistakes to develop mathematical 
proficiency. 
Assessment: Effective formative assessment, which allows teachers to monitor and help 
students improve their learning, as well as maintain focus on their goals, occurs on a on a daily 
basis. 
Teacher Evaluation:  Leaders use multidimensional teacher evaluation systems that reward 
instruction that helps students develop proficiency as mathematical thinkers. 
Outreach:  School leaders and teachers involve and communicate with families to share the 
math program, including purposes and intended outcomes; and share what families can do to 
help all students become mathematically proficient thinkers. 

2.  Promote a growth mindset in math….in both teachers and students. 



If a teacher believes that students are limited in terms of how far 
they can go, the teacher is likely to set low expectations and fail to adequately challenge 
students.  A teacher’s mindset affects plans for daily teaching as well as interactions with 
students during class (Seeley, 2016). 
Both teachers and students can benefit from learning about growth mindset and the potential to 
become smarter as they tackle challenging mathematics (p. 5). 
  
  

3. Recognize that being “smart” in math does not have to do with speed. 

It’s a common misconception that someone who’s “good” in math is someone that can compute 
quickly and accurately. 
There are many ways to be smart in math: Students can see relationships among numbers or 
quantities, be creative problem solvers, or solve problems in non-routine ways.  Other students 
may be good at visually representing problems (Seeley, 2016). 
A note on fluency:  We need to be careful not to equate fluency with the ability to quickly 
complete timed tests on fact recall.  Fluency means a student can accurately, efficiently, and 
flexibly apply a fact or procedure when needed.  Fluency builds on conceptual understanding 
and depends on connecting ideas from different parts of mathematics to perform computations 
(p. 9). 
All students should have the opportunity to access mathematics from different entry points and 
become successful math students. 

4.  Ensure that the five strands of mathematical proficiency are being addressed. 

● Understanding: comprehending concepts 
● Computing: performing procedures efficiently, flexibly, and accurately 
● Applying: using math to formulate and solve problems 
● Reasoning: explaining and justifying using logic 
● Engaging: making sense of math and seeing it as useful 

5.  Be a facilitator of change. 

● Invest in teachers: This includes professional learning, providing additional requested  
resources, and scheduling time for collaborative planning. 



● Rely on your math experts: This includes Math Specialists, Department Heads, or Math 
Team Leads 

● Create opportunities for collaboration: Find ways to offer time for teachers to 
collaborate. Professional learning with colleagues can serve as a powerful stimulus for 
growth. 

● Protect your teachers: To the extent possible, work to keep outside initiatives from 
interfering with daily teaching and learning. 

● Understand the change process: Change is a process, not an event; and change takes 
time. Establish a reasonable timeline for reaching goals and commit to stay the course. 

  
More information can be found this Research Brief: What Does Good Math Instruction Look 
Like? 
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