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Overview

Early math has been shown to predict not only longer-term math achievement, but also future
reading achievement, high school completion, and college attendance. Yet effects from early math
programs often fade out as children move into more varied instructional contexts in elementary
school. This fade-out suggests the need for an alignment of math instruction across the early years to
support children’s earlier math gains.

In 2011, the Robin Hood Foundation began a collaboration with MDRC to rigorously test an
approach aimed at boosting early math skills. High 5s, a supplemental small-group math club
program for children in kindergarten, was designed specifically as a follow-on to the Making Pre-K
Count study, in which preschools implemented an enriched, evidence-based math curriculum
(Building Blocks) supported by professional development for teachers. High 5s aligned with
Building Blocks by focusing on children’s developmental progression, encouraging hands-on
learning, supporting student reflection about mathematical thinking, and using formative assessment
(which helps teachers modify their approaches) and instruction differentiated by children’s ability
levels. As described in more detail in a companion report, children who were offered two years of
enhanced math instruction (High 5s and Making Pre-K Count) had stronger math skills than those
who had no enhanced math in pre-K or kindergarten — an impact equivalent to more than four
months of growth — as well as more positive attitudes toward math. Given these encouraging
findings, this report describes what was needed to implement the High 5s program successfully.

Key Findings

When the project team set out to design a math enrichment program, there were uncertainties about its
feasibility: Would schools be receptive? Could an appropriate time and place to hold the clubs be
identified? Would children attend regularly and be engaged? Could enough facilitators be hired at a
paraprofessional level salary and retained for an entire year? With the support of a strong training and
supervision model, all these issues were addressed and the High 5s program met all the benchmarks
identified at the outset. Throughout the year, attendance and engagement were high, sessions were held
regularly, and activities were implemented as intended by a team of committed facilitators.

All students who were part of the High 5s study also received typical math instruction in their
kindergarten classrooms. Classroom instruction was found to differ in a number of ways from the
instruction in High 5s: Students participating in High 5s were presented with a wider range and
somewhat more advanced instructional content than was observed in classrooms, that content was
delivered in a small-group format as opposed to the whole-class format in which most classroom
mathematics was delivered, and facilitators engaged in more open-ended questions and more
differentiation of material than was observed in classrooms.

These findings suggest that small-group enrichment may be one way to provide kindergarten
instruction that is more closely aligned with the pre-K experience, which typically involves a
substantial amount of small-group instruction with many hands-on learning opportunities. The math
club model may help ensure that children get more individualized instruction, and its alignment with
the preschool experience may be one way to help mitigate fade-out of math gains after preschool.
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Preface

In 2011, MDRC entered into a collaboration with the Robin Hood Foundation to identify early
childhood interventions that had the potential to change the life trajectories of New York City
children experiencing poverty. The effort began with a focus on improving early math skills, an
area shown to be among the most important predictors of a young child’s later academic
achievement. In a rigorous test, prekindergarten classrooms in New York City were provided
with a high-quality, evidence-based math curriculum (Building Blocks) and ongoing teacher
training and coaching over two years. The program was named Making Pre-K Count.

Though few studies of pre-K math curricula follow children over the long term, those
that do often show a fade-out of math impacts as children move into elementary school. Various
theories exist as to why fade-out occurs. If shifting educational contexts as children progress
from preschool through high school are a factor, aligning children’s instructional experiences
across school years may help maintain pre-K gains. With this in mind, the study team set out to
explore whether a kindergarten enrichment program that was aligned with the pre-K experience
in terms of both content and pedagogy could provide a critical boost that would lead to more
sustained long-term achievement gains. That initiative, a small-group math club program for
kindergartners called High 5s, which was developed and piloted in 2014 and implemented in
2015, is the focus of this report.

The project faced a number of uncertainties: Would schools be receptive? Would it be
possible to successfully recruit a team of facilitators to implement the program? Would schedul-
ing and space issues stymie the effort? And if those issues were resolved, would kindergartners
come regularly and be engaged in a supplemental math club? But the High 5s program met its
implementation goals. Throughout the year, attendance and engagement were both high,
sessions were held on a regular basis, and a team of committed facilitators delivered the
activities as designed. The results show promise: As described in more detail in a companion
report, students who participated in both Making Pre-K Count in pre-K and High 5s in kinder-
garten had stronger math skills at the end of kindergarten than students who had received no
enhanced math instruction, an effect equivalent to more than four months of math learning.

This report provides detailed information about the implementation of the High 5s pro-
gram: what went well, what barriers existed, and the factors that may have contributed to its
success.

Gordon L. Berlin
President, MDRC
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Executive Summary

Early math is a strong predictor not only of longer-term math achievement, but also of later
reading achievement and even high school completion and college attendance.! Thus, boosting
children’s early math skills is thought to be a way to improve long-term outcomes across a wide
range of domains. Working from this notion, MDRC and the Robin Hood Foundation, one of
New York City’s leading antipoverty organizations, began a joint effort to rigorously test
promising early childhood interventions that might make a lasting difference for children
growing up in poverty. The early part of the initiative was focused on trying to boost that
potential “linchpin” outcome — early math skills.

A two-pronged approach to boosting early math skills was planned. The first part,
called Making Pre-K Count, provided prekindergarten classrooms in New York City with a
high-quality math curriculum (Building Blocks) and ongoing teacher training and coaching over
two years. Building Blocks is a 30-week, evidence-based curriculum designed to take into
account and build on children’s natural developmental progression in math skills; it also
encourages instructional practices such as hands-on learning, student reflection about mathe-
matical thinking, formative assessment to measure student progress and inform teaching
decisions, instruction differentiated by the skill level of individual children, and a mix of small-
and whole-group activities.

The second part, a math club program called High 5s, is the focus of this report. The
High 5s math clubs were designed specifically as a follow-on to the larger Making Pre-K Count
study and were developed using the learning trajectories research on which the Building Blocks
curriculum is based. The program was intended to provide a small-group math enrichment
experience that was aligned with both the content and approach of the Building Blocks curricu-
lum, for kindergarten students who had experienced Making Pre-K Count in pre-K.

The High 5s program was developed by staff members at the University of Michigan
with input from Doug Clements and Julie Sarama, the developers of the Building Blocks
curriculum, and was implemented by Bank Street College of Education, which hired, trained,
and supervised the club facilitators. The implementation included a number of key components:

!Greg J. Duncan, Chantelle J. Dowsett, Amy Claessens, Katherine Magnuson, Aletha C. Huston, Pamela
Klebanov, Linda S. Pagani, Leon Feinstein, Mimi Engel, and Jeanne Brooks-Gunn, “School Readiness and
Later Achievement,” Developmental Psychology 43, no. 6 (2007): 1428-1446; Greg J. Duncan and Katherine
Magnuson, “The Nature and Impact of Early Skills, Attention, and Behavior” (paper presentation, Russell Sage
Foundation Conference on Social Inequality and Educational Outcomes, New York City, 2009).



o A total of 24 paraprofessional-level facilitators (mostly recent college gradu-
ates with limited formal teaching experience) administered the program to
over 300 children in 24 New York City public schools during the 2015-2016
school year. The clubs typically included four children and one facilitator.

o Facilitators received substantial training on the curriculum and instructional
approach before the start of the program as well as weekly coaching and su-
pervision from the Bank Street supervisors and program director that was
designed to be responsive to their individual needs.

e Clubs took place during noninstructional time (before school, after school, or
during lunch). They were designed to meet three times a week for approxi-
mately 28 weeks starting in the fall of 2015, with each club session lasting
approximately 30 minutes.

e Activities in the clubs were designed to move children along key mathemati-
cal learning trajectories and were delivered in a game-like format that was
intended to be fun, engaging, and developmentally appropriate.

As described in more detail in a companion report, students who had two years of en-
hanced math instruction (both Making Pre-K Count in pre-K and High 5s in kindergarten) had
stronger math skills (on the REMA-K,? one of two measures of math achievement in the study)
at the end of kindergarten than students who had received no enhanced math instruction in
either pre-K or kindergarten, an effect equivalent to 4.2 months of additional growth in math
skills. Students in High 5s also had stronger math skills as measured on the REMA-K than
those who had received only one year of enhanced math instruction as part of the Making Pre-K
Count project, an impact equivalent to approximately 2.5 months of growth.?

With these positive findings as a backdrop, this report describes the High 5s program in
detail, noting what was needed to implement the program with fidelity to the model. The
program set out to achieve a number of goals — it was designed to build on the content of the
Building Blocks curriculum; to deliver hands-on, engaging instruction in a game-like format;
and to provide opportunities for both differentiated instruction and for children to delve deeply
into mathematical concepts by explaining their mathematical thinking to others. Because the
High 5s program was new and developed specifically for this project, and because it aimed to

2The Research-Based Early Math Assessment-Kindergarten (REMA-K) is a version of the full REMA.
For more information on the impact measurement, see Shira K. Mattera, Robin Jacob, and Pamela A. Morris,
Strengthening Children’s Math Skills with Enhanced Instruction: The Impacts of Making Pre-K Count and
High 5s on Kindergarten Outcomes (New York: MDRC, 2018).

3Mattera, Jacob, and Morris, Strengthening Children’s Math Skills.



achieve an ambitious set of logistical and educational objectives, it was not clear at the outset
whether High 5s could be implemented successfully.

Despite these uncertainties, the High 5s program met all the benchmarks identified for
the program at the outset of the study, and with the support of a strong, ongoing training and
supervision model, it was implemented with fidelity. Findings from an analysis of implementa-
tion data indicate the following:

o Student attendance was high, with an average attendance rate of 87 per-
cent across the year. The majority of students attended most of their club ses-
sions, with more than 90 percent of the students having attendance rates over
70 percent. Over 80 percent of students had attendance rates over 80 percent.

e Club sessions were completed as scheduled and the curriculum was de-
livered as intended. Ninety-two percent of scheduled sessions were com-
pleted and club observations indicated that 96 percent of the activities were
implemented as intended.

o Students spent an average of 25 minutes in each club on mathematics.
The goal was to spend at least 20 minutes of the math club on math. Students
spent about 75 minutes a week on math in addition to the time they spent on
math in the kindergarten classroom.

o Facilitators created a positive instructional climate in clubs. All facilita-
tors met expectations for having a good rapport with students. Over 80 per-
cent met expectations for making math learning fun and using positive strat-
egies to manage behavior. This was true even though a number of facilitators
cited managing student behavior as one of the most challenging aspects of
the job.

o Student engagement was also high (as reported by both facilitators and
observers). Engagement was rated on a scale of 1 (all students are disen-
gaged) to 5 (all students are engaged). Average facilitator-rated engagement
scores were high, with nearly all children engaged in most clubs: Ratings
ranged from 4.7 to 4.9 for the different types of High 5s activities.

e While the program was generally implemented with fidelity to the model,
ensuring the highest quality of instruction — instruction that included
differentiation, involved reflective questioning, and underscored the
mathematical objective of the activities — was more challenging, as it
was for the kindergarten teachers in our sample, despite ongoing and high-
quality training and coaching.



All students who were part of the High 5s study also received typical math instruction
in their kindergarten classrooms. To better understand the potential value that the High 5s
program added, kindergarten classrooms were observed to understand the nature of the mathe-
matics instruction students were receiving and how it compared with the instruction students
were receiving in High 5s clubs. Instruction in kindergarten classrooms was found to differ in a

Overall, the logistics of the program proved to be the most challenging
aspect of running the clubs. The most common logistical challenges in-
cluded finding an appropriate time and place to meet, escorting children to
and from clubs, and having facilitators who traveled from school to school.

number of ways from the instruction in High 5s:

Overall, despite uncertainty in the planning phases about the viability of a math club
model like High 5s, the program was implemented well, with high attendance rates and strong
student engagement. Staff members with a variety of backgrounds and experiences but limited
formal teaching experience were able to deliver a wide range of math content with adequate
instructional quality. The program had a robust, statistically significant impact on one of two

The High Ss program presented a wider range and somewhat more ad-
vanced instructional content than was observed in kindergarten class-
rooms. Classroom teachers were, for the most part, following the district’s
Common Core-aligned kindergarten math curriculum, which focused on
numbers and operations for a majority of the year. Geometry, measurement,
and patterning activities were included throughout the year in High 5s.

Content in the High Ss clubs was delivered in a small-group, hands-on
format, while small-group instruction in the kindergarten classroom
tended to be limited. By design, the High 5s clubs were small groups, and
all the High 5s activities involved the use of hands-on manipulatives. In the
kindergarten classrooms, small-group activities accounted for around 5 per-
cent of the activities observed, and about two-thirds of the activities observed
in kindergarten classrooms involved only workbooks or no materials at all.

Observations indicated that High Ss facilitators asked more open-ended
questions and engaged in more differentiation of material than was ob-
served in kindergarten classrooms.

measures of math achievement.

Findings from this study suggest that small-group enrichment may be one
way to provide kindergarten instruction that is more closely aligned with the



pre-K experience, which typically involves a substantial amount of small-
group instruction with many hands-on learning opportunities.

e The small-group experiences that a math club model offers can also help en-
sure that children get more individualized instruction and do not “fall through
the cracks.”

e It is worth considering whether experiences that are more closely aligned
with the preschool experience and that emphasize differentiated instruction
may help mitigate the fade-out often associated with high-quality preschool
experiences.

The positive impacts of the High 5s program demonstrated in this study suggest that
further research is needed to examine whether and how it works in different contexts. For
example, is the program effective in scenarios in which children come into kindergarten with a
variety of different pre-K math experiences? Would it be effective if schools used in-house staff
members to deliver the clubs, or could it be done without the level of training and supervision
that facilitators were provided in the model that was tested? At the same time, future research is
needed to parse how the different components of the program work and for whom.






Other MDRC Publications on Making Pre-K Count
and High 5s

Strengthening Children’s Math Skills with Enhanced Instruction
The Impacts of Making Pre-K Count and High 5s on Kindergarten Outcomes
2018. Shira K. Mattera, Robin Jacob, Pamela A. Morris

Counting on Early Math Skills
Preliminary Kindergarten Impacts of the Making Pre-K Count and High 5s Programs
2017. Shira Mattera, Pamela Morris

Making Pre-K Count
Improving Math Instruction in New York City
2016. Pamela A. Morris, Shira K. Mattera, Michelle F. Maier

NOTE: All the publications listed above are available for free download at www.mdrc.org.






About MDRC

MDRC is a nonprofit, nonpartisan social and education policy research organization dedicated
to learning what works to improve the well-being of low-income people. Through its research
and the active communication of its findings, MDRC seeks to enhance the effectiveness of so-
cial and education policies and programs.

Founded in 1974 and located in New York; Oakland, California; Washington, DC; and Los
Angeles, MDRC is best known for mounting rigorous, large-scale, real-world tests of new and
existing policies and programs. Its projects are a mix of demonstrations (field tests of promising
new program approaches) and evaluations of ongoing government and community initiatives.
MDRC'’s staff members bring an unusual combination of research and organizational experi-
ence to their work, providing expertise on the latest in qualitative and quantitative methods and
on program design, development, implementation, and management. MDRC seeks to learn not
just whether a program is effective but also how and why the program’s effects occur. In addi-
tion, it tries to place each project’s findings in the broader context of related research — in order
to build knowledge about what works across the social and education policy fields. MDRC’s
findings, lessons, and best practices are shared with a broad audience in the policy and practi-
tioner community as well as with the general public and the media.

Over the years, MDRC has brought its unique approach to an ever-growing range of policy are-
as and target populations. Once known primarily for evaluations of state welfare-to-work pro-
grams, today MDRC is also studying public school reforms, employment programs for ex-
prisoners, and programs to help low-income students succeed in college. MDRC’s projects are
organized into five areas:

e Promoting Family Well-Being and Children’s Development

e Improving Public Education

o Raising Academic Achievement and Persistence in College

e Supporting Low-Wage Workers and Communities

e Overcoming Barriers to Employment

Working in almost every state, all of the nation’s largest cities, and Canada and the United
Kingdom, MDRC conducts its projects in partnership with national, state, and local govern-
ments, public school systems, community organizations, and numerous private philanthropies.
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