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Executive Summary

In 2022, the National Assessment of Educational Progress (NAEP) showed that 36% of fourth-graders and
26% of eighth-grade students across the United States were proficient in mathematics, representing a
significant and alarming decrease at both grade levels since 2019. To address declining math proficiency
across the country, educators are looking to adopt highly effective math curricula that rigorously meet
state mathematics standards, improve teachers’ content knowledge and instruction, and support the
various needs of students.

Curriculum effectiveness research is an important source of information for educators looking to select

a high-quality math curriculum that will meet their students’ needs. Academic researchers, curricula
publishers, and research institutions have produced a substantial body of research that examines the
effectiveness of numerous math curricula. Yet, it remains unclear whether these robust studies address

the factors that education decision-makers must consider when selecting among different math curricula.

In this analysis, we describe current approaches to assessing the effectiveness of math curricula and identify potential

opportunities to further tailor effectiveness studies to the needs of the practitioners who rely on the research to make

adoption decisions. Through analysis of 61 effectiveness studies, supplemented by expert interviews, we cataloged

various characteristics (including the source, curriculum component of interest, unit of analysis, outcomes, research

methods, duration of study, and others) and identified common themes and gaps.
Our analysis surfaced the following trends in our sample of math curriculum effectiveness studies:

¢ Student academic performance is the most studied outcome.
e The studies represent a mix of methodological approaches.

e Many of the studies used quasi-experimental designs (QED).
* There were few studies with experimental designs.

We also identified several limitations in this body of research:

e The studies were narrowly focused on student academic outcomes.
e Few studies examined teacher practice and perspectives.

¢ Few studies focused on program implementation.

e Few studies focused on student motivation.

e Few studies disaggregated results by student subgroups.

Based on these observed trends in current math curriculum effectiveness research, we developed the following

recommendations for funders, researchers, and practitioners as they fund, design, and consume future research.
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Funders

Fund more studies that use mixed-methods approaches.

Most effectiveness studies reviewed include only quantitative data, strongly leaning toward QED. While quantitative
methods and research designs are important to understanding if a curriculum has an impact on student or teacher
outcomes, it does very little to support our understanding of how the curriculum achieved various outcomes.

For instance, was the curriculum effective because it was implemented with high fidelity? Did the curriculum
materials guide the teachers in a new way, or was the math content simply more rigorous than previous curricula?
By incorporating qualitative approaches within the research (e.g., teacher surveys, implementation observations),
practitioners and researchers can better understand the context surrounding students’ math growth.

Fund more studies that examine outcomes beyond student academic performance, such as teacher practices
and student motivation.

Curriculum likely impacts students and teachers beyond assessment outcomes. For instance, curriculum may
demonstrate success in improving teachers’ pedagogical content knowledge or in improving students’ attitudes
toward learning mathematics. However, 72% of the studies reviewed defined “effectiveness” by measuring only
student formative, embedded, or summative assessment outcomes. The field would benefit from more effectiveness
studies that include outcome measures beyond student academic performance, helping practitioners understand how
teachers and students respond to a new curriculum.

Fund studies that provide information about differential impacts on students with different characteristics.

Within the studies examined, only 31% disaggregated results by student subgroups (e.g., low-income, Black or
Hispanic, English learner). Given the persistent gaps in student math achievement across subgroups and the pressures
faced by many local education agencies (LEAs) to identify effective curricula for different student subgroups, future
research should, to the extent possible, prioritize disaggregating the curriculum effects across student subgroups.
Recognizing that academic researchers often have limited access to student-level data, curriculum publishers with
close relationships to districts may be best positioned to conduct research that illustrates the differential impacts
across student groups.

Researchers

Understand a program'’s theory of change when designing a math curriculum effectiveness study.

Not all curricula are designed to address the same topics, concepts, and mindsets; different programs present
different approaches to learning math. Researchers should understand the theory of change behind any given
curriculum. That understanding can inform how researchers determine appropriate measures and study curriculum
design to assess its overall impact.
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Include information about district context in the study.

Contextual factors contribute to curriculum success, and local district and school leaders must understand whether
any given math curriculum will be a good fit. When curriculum effectiveness research incorporates information about
contextual factors (e.g., level of teacher buy-in, training to support implementation, student access to tutoring) and
how those factors may have contributed to the realized outcomes, education practitioners can better deduce if similar
effects will likely occur within their context.

Practitioners

Consider more research-practice partnerships (RPP) or other similar arrangements to engage practitioners,
communities, and policymakers in designing and implementing math curriculum effectiveness studies.

Collaboration between researchers and practitioners is an effective way to design relevant studies that can explore
both short- and long-term outcomes for teachers and students. By engaging in RPPs, educators can have increased
input in research designs that meet their local needs, and researchers can have opportunities to create long-term
studies that lead to stronger insights on whether and how math curricula are effective. We encourage researchers
and practitioners to engage in these partnerships and collaborate to understand what works in math curricula.

Consider opportunities to conduct rapid research.

While conducting a randomized control trial (RCT) experiment allows researchers to isolate the effects of a curriculum,
RCT studies are often costly and time consuming for districts. To address this issue, we recommend that LEAs
(potentially with researcher support) conduct smaller, rapid studies (three- to six-month pilots) of math curricula that
can provide districts with the insights they need to expedite curriculum decisions.

Interactive Practitioner Planning Toolkit

For guidance on how practitioners can partner with curriculum

providers, visit Bellwether’s interactive planning toolkit.
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Math Learning in the United States

Mathematics education and math learning in the U.S. are at a critical stage. Before the COVID-19
pandemic, there were early signs that math proficiency was improving nationwide, particularly for

traditionally marginalized student populations.! Since 2020, pandemic-related factors and the shift to online

learning have increased concerns about students’ math proficiency. The 2022 NAEP math assessment

showed that only 36% of fourth-graders and 26% of eighth-graders are proficient in math — a significant

drop since the results of the same assessment in 2019.2 This was the largest decline for NAEP math scores

since the test was instituted in the 1970s, eradicating two decades of progress in math achievement.

These most recent NAEP results have broad
implications for education in general, as research has
shown that a lack of math proficiency in eighth grade

is tied to lower performance in high school overall,
including a decline in graduation rates.® In addition, the
results raise concerns that fewer and fewer students

in the U.S. are prepared to do advanced-level math, a
factor that will have long-term negative effects on their
success in higher education* and/or access to fast-
growing economic sectors that require these skills in the
workforce.®

To dramatically improve math learning, educators will
need, in part, access to high-quality math curricula.
However, understanding which curriculum is best for a
specific school district can be challenging, as there are
multiple factors to consider when choosing a program.
Although there is a substantial body of research on
math curriculum effectiveness, it is unclear whether
these studies address all the factors that decision-
makers need to provide schools with the best, most
effective programs for their students. Such factors
may include how the program is implemented, how
well teachers are trained, or the degree to which the
curriculum encourages students’ motivation to learn.

Given the pressing need to provide students across
the country with highly effective math instruction, this
analysis examines the current state of math curriculum
effectiveness research to gain insight into how
researchers currently define and assess the quality of
these materials and programs. We investigate trends
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in existing studies, with a focus on their methodologies
and approaches to studying curriculum effectiveness.
We also explore expert opinion on the state of the math
curriculum research field.

The analysis concludes with a set of recommendations
for funders, researchers, and practitioners. By conducting
this analysis, we provide insight into areas of consensus
around how to assess curriculum effectiveness and
identify gaps in the literature. We also recommend
promising potential approaches to studying math
curricula. Ultimately, we identify opportunities to better
provide school leaders with the information they need
to make sense of the wide range of math curriculum
research and select the right products for their students.
Throughout the analysis, we provide snapshots of
exemplar studies that highlight key findings in our
analysis.

A Strong Math Foundation Is
Critical to Student Success

The importance of a strong foundation in math is
undeniable. Math achievement accounts for anywhere
from 30% to 60% of the “variance in the chance of
being on track to college readiness.”® There is evidence
that math achievement as early as pre-K predicts
postsecondary outcomes. Overall, “school math
achievement [is] a good predictor of whether students
in [pre-K through grade 12] education stay on track
toward two-year or four-year college education.”’
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Unfortunately, not all students have equal access to
high-quality math instruction, a factor that may be
contributing to persistent, substantive demographic
differences in math proficiency scores across the
country. On the 2019 NAEP mathematics assessment,
on average white fourth-grade students scored 25
points higher than their Black peers and 18 points
higher than their Hispanic peers.? These concerning
disparities only increased during the pandemic; on the
2022 NAEP, the average mathematics score for white
fourth-grade students was 29 points higher than their
Black peers and 21 points higher than their Hispanic
peers. Such results point toward growing and critical
opportunity gaps in math education across the country,
which only widen as students enter high school.

A critical component in the U.S. mathematics sequence
is taking and passing algebra, ideally by the ninth
grade. Students who take and pass Algebra 1 before
ninth grade are more likely to go on to enroll in a
postsecondary education program than students

who take this course later in their high school career.?
However, racial inequities exist in students’ Algebra 1
course-taking before or in ninth grade. White, Hispanic,
and Asian students are more likely to take Algebra

1 in ninth grade or earlier than Black students. In a
recent study, 90% of white and 95% of Asian students
took Algebra 1 before or in ninth grade, while 85% of
Black students did the same.™ The disproportionality
in Algebra 1 course-taking in eighth grade can be
attributed to both an access and an uptake issue;
although about 80% of all eighth-graders attended a
school that offered Algebra 1 in 2015-16, only about
24% of students across the country were actually
enrolled in the course.™

Access to High-Quality Curriculum
Is Critical to Improving Math
Education

In general, access to a strong curriculum can influence
student learning. One study showed that a shift to top
quartile math textbooks increased student achievement
by as much as .10 standard deviations, showing that

"textbook choice is a high-stakes decision.”'?"

*We corrected the original version of this report, which incorrectly summarized the conclusion of the article cited in this sentence regarding the increase in student achievement
associated with high-quality instructional materials. The article noted an increase in student achievement of up to .10 standard deviations, not an additional half-year of student learning.
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High-quality curricula are essential to helping students
build a strong foundation in math. According to Dr.
Matthew R. Larson, former president of the National
Council of Teachers of Mathematics: “High-quality
math content sparks student learning and engages
students in investigating and discussing mathematics
with the teacher and their classmates so that students
develop a deep understanding of essential concepts.”
In addition, high-quality math curricula should change
the dynamic of learning from a traditionally passive
approach, moving “students from simply watching the
teacher to doing the math themselves,” according

to Larson.™

Determining the quality of a math curriculum requires
understanding its degree of effectiveness on student
learning. The National Academies of Sciences,
Engineering, and Medicine defines math curriculum
effectiveness as:

“[Math curriculum effectiveness is] the extent to
which a curricular program and its implementation
produce positive and curricularly [sic] valid
outcomes for students, in relation to multiple
measures of students’ mathematical proficiency,
disaggregated by content strands and
disaggregated by effects on subpopulations of
students, and the extent to which these effects
can be convincingly or causally attributed to the
curricular intervention through evaluation studies

using well-conceived research designs.” ®

A math curriculum is considered effective when different
kinds of students who are taught with the curriculum
demonstrate positive math results in multiple areas

of math learning. Math achievement outcomes are

one important indicator of curricular effectiveness; an
effective math curriculum should also have a positive
impact on other areas of student learning beyond test
scores. For example, a high-quality math curriculum

will improve students’ mindsets toward the subject. By
exposing students to engaging and motivating content,
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high-quality curriculum will improve their critical
thinking skills and may encourage them to take higher-
level courses later. In addition, these results should
represent a continuation of positive performance or an
improvement compared to a previous curriculum.

To understand the impact of a particular curriculum,

we rely on curricular effectiveness studies to examine
the link between the use of the curriculum and various
outcomes of interest. There are a variety of ways to
approach research on curricular effectiveness. For

more than a decade, the What Works Clearinghouse
(WWOC) set the standard for effectiveness research and
is a trusted source for identifying effective curricula

for all core subjects and more in schools. Teachers,
administrators, researchers, and policymakers in
education turn to the WWC for evidence of curriculum
effectiveness on a variety of subjects as well as other
measures of school effectiveness, such as teacher
training, school culture, and character education
programs. A product of the Institute of Education
Sciences (IES) within the U.S. Department of Education,
the WWC helps educational leaders make evidence-
based decisions regarding curriculum using a consistent
and transparent set of standards reviewed by more than
100 trained and certified reviewers."”

The WWC prioritizes a focus on causality — finding
whether the curriculum or intervention in question
causes certain student outcomes. As a result, the WWC
reviews are frequently focused on QED or RCT because
they are the most common approaches to determining
causality. These approaches, which focus heavily on
standardized student assessments, might not include

a broader set of student outcome variables of interest
that may be critical to many of the consumers of
curriculum research. For example, school practitioners
might want to also know about the implementation,
which would necessitate a study that includes more
qualitative research to help explain the phenomena.’™

Experimental or quasi-experimental methods are not
always the best or the only techniques for helping an
LEA understand whether a particular curriculum is best
for its students. When the goal of the research is to
provide information to help educators select a product
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— as opposed to, for example, understanding more
about how students learn math, gaining insight into
effective teaching practices, or validating a product for
marketing purposes — it's not enough to simply assess
whether a program causes certain academic outcomes
in each sample of students. Rather, the practitioners
who are primary consumers of math curricula (teachers,
school leaders, and district leaders) also need to know
which aspects of the program are relevant to their
students and are viable to implement in their contexts.
In the field of math curriculum effectiveness research,
there is a clear need for studies focused on providing
information about the fit and quality of the curriculum
for the practitioners who will adopt, implement, and
teach the materials.

This analysis explores the current landscape of math
curricular effectiveness studies. We first provide an
overview of the research methods we used to scan and
summarize trends in the studies, through a combination
of desk research and expert interviews. We then
describe the characteristics of the 61 studies in our
sample, identifying trends and gaps that we observed.
Finally, we provide funders and researchers with
recommendations for supporting and conducting future
research on math curriculum.

This analysis provides researchers and funders with
information on the current landscape of math curriculum
effectiveness studies to contribute to the discussion of
how research can be designed in a way to best support
the needs of education practitioners and curriculum
consumers. For researchers, we hope the information
contained in this analysis will guide future studies

in a way that their results will be most actionable to
practitioners and policymakers as they make difficult
decisions on curriculum adoption. We also hope
philanthropists will find the information useful in their
planning for future funding of research and evaluation
studies with an eye toward building partnerships that
support the interplay between research, practice, and
evaluation.
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Methodology

An Analysis of Current Effectiveness Studies

Given the sheer amount of effectiveness studies that exist in the field of math curriculum, we focused on

research related to the most studied and widely used curricula in the field. We began this research by

reviewing evaluation studies of math curricula rated by EdReports, a leading source for information about

different K-12 curricula. EdReports is an independent nonprofit organization run by educators that provides

assessments, including a quality rating, of instructional materials. There are currently around 215 different

K-12 curricula reviewed on EdReports, with more than half of them (125) centered on math. EdReports rates

each curriculum on two criteria:

1. Alignment to college and career-ready standards: Defined as “the degree to which materials meet

expectations ... including that all standards are present and treated with the appropriate depth to

support students in learning the skills and knowledge that they need to be ready for college and career.”

2. Usability: Defined as the “degree to which materials are consistent with effective practices for use and

design, teacher planning and learning, assessment, and differentiated instruction.” "

EdReports uses a tiered system to rate curriculum
alignment and usability, determining whether a
certain curriculum meets expectations, partially meets
expectations, or does not meet expectations on each
dimension as determined by a set of review tools and
processes. Reviews are conducted by educators.

Our review process to identify studies consisted of
three stages:

1. Identifying popular and/or well-researched
curricula.

To identify curricula, we filtered the 125 math curriculum
reports on EdReports that met expectations for both
alignment and usability, while also verifying that

the curriculum was appropriate for grades K-8 and
ninth-grade algebra, which yielded 46 different math
curricula. We then widened our search criteria a little
more during a second round by filtering for studies that
met expectations for one of the criteria (alignment or
usability) but earned only a “Partially Meets” ranking (or
in some cases, "Not Rated”) on the other. This allowed

10 Rounding Up: An Analysis of Math Curriculum
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us to include an additional 13 math curricula, bringing
our total up to 59.

We also reviewed the WWC database to see if there
were any additional K- math curricula with evidence of
effectiveness that were not included in the 59 identified
through EdReports. Though we did not find any
additional curricula, we were able to use the WWC to
identify some additional studies associated with the 59
curricula.

2. Identifying studies related to those curricula.

We then went about finding studies that had been
conducted on the 59 curricula we had identified. We did
a rigorous search for research related to each curriculum
on academic research databases, including Education
Resources Information Center (ERIC), ProQuest,
EBSCOhost, and Google Scholar. We used keywords

" ou

("curriculum name,” “curriculum name and student

"on

outcomes,” “curriculum name and teacher practice,”

"on

“curriculum name and case study,” “curriculum name

"o

and teacher practices,” “math education research”) and
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searched across research databases including, but not
limited to, ERIC, ProQuest, EBSCOhost, and Google
Scholar. Additionally, we searched the websites for

3. Narrowing the sample down to relevant articles.

As we identified articles related to our target curricula,
all 59 curricula for articles and reports published for we reviewed each one for relevance by perusing their
potential customers. Of the 59 curricula identified as titles, abstracts, and methodology sections, among

having a medium- or high-quality design by EdReports, others. To be included in our review, the studies had to:

the team found a total of 101 effectiveness studies
highlighting 17 different curricula. It is not clear why
the other 42 curricula lacked an associated study,
though potential reasons include a lack of funding,
time constraints, or a lack of cooperation with districts
and other educational entities. In addition, there is
the problem of publication bias; when no impacts are

Focus on K-9 math.

Be conducted on math students in any U.S. state.
Include a sample size of 250 participants or more.
Publish in one of the following formats: peer-
reviewed journal, final dissertation, curriculum
publisher report, research report/white paper.

found, it's easy to stop and not publish the results.
Finally, some curriculum publishers may invest in This process yielded a final sample of 61 different
marketing research over conducting effectiveness studies.

studies.

Once we finalized the sample of effectiveness studies, we cataloged the following features of each study:

Characteristics

Guiding Questions
Grade Level What grades did the study focus on?
Source Who conducted the study?

Curriculum Components  What aspects of curriculum were studied (e.g., just student outcomes or other

of Interest components or product features)?

What outcomes were studied (e.g., effectiveness, rigor, cultural relevance, engagement,
Outcomes . . o

implementation conditions)?
Location Where was the study conducted?

Sample Size and
Population

What is the sample size (or N size) of the target population? Are there subgroups of
students in the study?

Unit of Analysis Does the study report outcomes by student, school, or another unit of analysis?
Research Methods What are the different research methods that the study uses to collect and analyze data?
Findings What are the study’s findings about the effectiveness of the math curriculum?
Strengths/Limitations What are the strengths and weaknesses of the research design?
Length of Study How many years of data does the study examine? How long did the study take to finish?
Curriculum Format What format is the curriculum delivered in?

Questions for Future What, if any, questions for future research are raised by the authors? What is lacking in
Research the study?
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Interviews with Current Experts
in Math Research

To gain additional context about the current state
of math curriculum effectiveness research, we
supplemented the literature review with interviews
with seven math education experts, researchers,
and/or curriculum publishers. Interviewees were
identified and selected based on their connections
to the field of research on math curriculum and math
curriculum effectiveness. During the interviews,

we probed for current thinking on methodological
questions in math curriculum research such as:

e How should we define “effectiveness” within the
context of curriculum evaluations?

e What is the appropriate amount of rigor necessary
to estimate the effectiveness of a math curriculum?

e What are the gaps and limitations in current math
curriculum effectiveness studies?

The interviews gave us an opportunity to understand
the state of current math research through the eyes
of leaders in the field. We were also able to explore
the pros and cons of different approaches to study
math curricula and identify ways that researchers can
make their studies more relevant to practitioners and
policymakers who are interested in not only finding
high-quality curriculum but also in making an impact
on math teaching and learning.

12 Rounding Up: An Analysis of Math Curriculum
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Limitations of the Analysis

There are some limitations to this analysis. First, our
scan focused on effectiveness studies of high-quality
curricula that were identified in EdReports and, as

such, are not exhaustive. The studies of these other
curricula, including those conducted outside of the U.S.,
may have offered additional insights and addressed
some of the gaps identified in our review. Second, we
limited our search to curricula for grades ranging from
pre-K through grade 9 (with a focus on algebra for
ninth grade), which eliminated several topics specific

to high school mathematics in grades 10-12. Of the

59 curricula identified in EdReports, only 17 yielded
research studies that met the strict requirements for our
analysis. There are at least 42 math curricula evaluated
by EdReports that schools are currently using that have
not undergone this evaluation.

Finally, our analysis focused primarily on the research
methods used in the 61 different studies and less on
their actual findings (Appendix B).2° For the purposes
of this analysis, we were less interested in whether

a specific curriculum is more effective than another,
and more interested in understanding how the way
the study is conducted — its research methods, the
variables it measures, etc. — would affect its utility for a
practitioner or another consumer of the research. That
said, future explorations on this topic should look in
more depth at outcomes to understand, for example,
which specific curricula demonstrate more evidence of
effectiveness with certain types of outcomes compared
to others.
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Characteristics of Current Math
Curriculum Effectiveness Studies

General Characteristics

Overall, the 61 studies we reviewed for this analysis covered a broad range of characteristics, from

the targeted grade levels to the types of research methods and outcomes studied. The studies we

examined focused primarily on elementary-level math — 54% on curriculum that served grades
pre-K to 5. An additional 5% of studies in our sample focused on the middle grades and 41% on a
combination of grades. One focused on ninth-grade algebra as part of a combination of grades. Most

of the studies focused on students without disaggregating results by student subgroups; only 31%

looked at subgroups, such as students of different races and/or by gender.

The studies were conducted by a heterogeneous group
of entities, split relatively evenly between academics
and fee-for-service researchers. The plurality of the
studies (34%) was conducted by an external (non-
university-based) research group. In some, but not all
cases, researchers were contracted by the curriculum
publisher to study their product. Half of the studies
were conducted by academic researchers — 25%

by faculty researchers and another 25% by graduate
students (dissertations) — and about 16% of the studies
were conducted by the publishers themselves.

Most of the studies (54%) took place over the course
of one year, 19% lasted three years or more, and 18%
covered a two-year time period. There were also a
small number of studies that were more rapid in nature,
lasting less than a year.

As we describe in more detail below, most of the
studies examined student test scores as outcome
measures. Over half of the studies used standardized
assessment as an outcome measure, with nearly 40%
using summative assessments (including state tests)

and 18% using one or more of the more common
formative math assessments on the market (NWEA,
etc.). Another 16% of the studies used assessments that
were embedded in the curriculum itself. Only about

13 Rounding Up: An Analysis of Math Curriculum
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13% of the studies looked at teacher perspectives or
practices as an outcome and 15% used a mixture of
different outcomes. This finding reinforces the fact that
researchers tend to treat curriculum efficacy studies

as direct-to-student interventions without explicitly
examining teacher effects, or the role that teacher or
implementation characteristics play as mediators and
moderators of efficacy.

Student Academic Performance
Is the Most Common Outcome
Studied

Of the 61 studies reviewed, 44 studies (72%) exclusively
focused on the impact of the curriculum on student
academic performance. Academic performance was
measured by student math proficiency on formative
assessments, summative state assessments, and
curriculum-embedded assessments. Several of these
evaluations (29 out of the 44) examined student
academic performance outcomes that were aggregated
at the group level (district, school, or classroom), rather
than examining individual student-level data — likely
due to the challenges associated with securing access
to that data (Figures 1-6).
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Studies Tended to Use
Quantitative Methods

Most studies in the analysis used only quantitative
methods, whether in a descriptive, correlational,
quasi-experimental, or experimental design as outlined
below. Another 13% of the studies used a mixed-
methods approach, which combined quantitative

and qualitative approaches. Only a few of the studies
collected qualitative data through observations and/
or interviews and focus groups. Qualitative data can
provide valuable information about the context of a
new curriculum, including any challenges in its rollout,
training the teachers, or getting buy-in from schools
and key stakeholders. All these factors may be relevant
in explaining curriculum outcomes.

Many Studies Used QED

One-third of the studies we examined implemented

a QED. These studies used a rigorous method to
create a synthetic comparison group, often through
statistical techniques like propensity score matching

— in which the comparison group is selected based

on characteristics (like demographics and prior
performance) that mirror those of the treatment group.

For example, an independent research organization
completed a study of i-Ready, an online math
curriculum, across the country of students in grades
K-5.2" The researchers first stratified their sample and
matched students who were using a specific dosage

of i-Ready in the 2018-19 school year to students with
the same demographic characteristics who did not use
i-Ready for mathematics in that time period. The study
then used propensity score matching to pair students in
the treatment and comparison group. The study used
hierarchical linear modeling to estimate the impact of
i-Ready on student achievement (measured by i-Ready
student diagnostic assessments) and found that in each
grade level, students who used i-Ready instruction

for mathematics had a statistically significantly higher
i-Ready diagnostic mathematics score.
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The QED studies generally use extant data that is
provided by schools or districts. The QEDs in the
math effectiveness studies we examined often used

state test scores or other existing outcome measures,
either at the school or student level. QEDs meet the
WWC's design standard “with reservations” and are
often used to demonstrate some level of causal effects
of an intervention, like a math curriculum. On the
federal Every Student Succeeds Act’s level of evidence
pyramid, which was designed by IES/U.S. Department
of Education, QEDs are at level 2, compared with
RCTs at level 1. They are, however, more rigorous than
correlational or descriptive approaches (levels 3 and 4,
respectively).??

The QEDs in our sample reflect the use of rigorous
designs in evaluation. This level of rigor is encouraged
by districts and the federal government via policy
mandates that require evidence of effectiveness before
a curriculum can be purchased with public dollars. In
addition, QEDs are typically much less costly than RCTs
and easier to conduct in a real-world school setting,
where it is often logistically difficult — and sometimes
ethically questionable — to randomly assign one group
of students to a particular curriculum or intervention.
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Few Studies Used Experimental
Designs

In effectiveness research, RCTs are often considered
the “gold standard” for assessing the impact of a
treatment or intervention because the design controls
for any bias that may occur as a result of baseline
variables.? In an RCT study, the “act of randomization
... balances participant characteristics (both observed
and unobserved) between the groups, allowing
attribution of any differences in outcome to the study
intervention.”?* This approach is considered the most
statistically rigorous evidence of cause and effect
between a particular aspect of a math curriculum

and the outcome of interest (such as student math
achievement).?

Ten percent of the studies that we examined
successfully pulled off an experimental design —
meaning an approach in which students are randomly
assigned to the treatment or comparison groups. The
small number of experiments is most likely due to the
difficulty in implementing them, particularly in schools
and school districts. Such studies involve considerable
coordination to randomly assign participants to
treatment and control groups and to build processes
that reduce participant attrition.

Overall, while these studies provide important — and
in the case of the RCTs and QEDs, rigorous — evidence
about the effectiveness of math curriculum, there are
still several gaps that present limitations in the utility of
these studies. This is especially the case when we look
at the capacity of these studies to inform instructional
practices in schools. Some of these gaps include a
strict focus on student achievement, a lack of focus on
teacher practices and student motivation, very little
focus on program implementation, and almost no focus
on the district context. In the next section we cover
each of these limitations.
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Study Snapshot

One example of a math effectiveness RCT was
conducted by the Rand Corporation in 2014.

The study randomized schools into two groups
over two years: one treatment group that

received Cognitive Algebra 1 tutoring and one
control group that relied on traditional algebra
instruction. While first-year implementation effects
were not statistically significant, second-year
implementation at the high school level showed a
statistically significant effect size of 0.2, a relatively
small but significant result.

This finding indicates that two years into the
implementation of this curriculum, student
participants were significantly outperforming
their peers in the comparison group. Questions
for further research remained around the role of
teachers, their level of curriculum adoption with
fidelity, and their engagement over time.
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Limitations in the Research

Most Studies Are Narrowly Focused on Student Academic Outcomes

Overall, using only state assessments to measure the effectiveness of a curriculum fails to capture the

nuance of learning that takes place in a math class. Although math curricula are designed to impact

student learning in multiple ways, student test scores and other similar outcomes do not always measure

these critical components. While most high-quality curricula are aligned to the Common Core and/or state

standards, they are also designed to develop specific sets of skills and dispositions, some of which may

extend beyond the information tested on a state assessment.?® Additionally, some researchers argue that

standardized assessments do not measure the varied aspects of mathematical proficiency.?

Based on the framework “Adding it Up,” mathematical
proficiency includes students’ demonstration of
conceptual understanding, procedural fluency, strategic
competence, adaptive reasoning, and productive
disposition.?® Assessments of “disposition” occur via
questionnaires or observations, a practice that is not
typically included in state assessments.?” As a result,
research that observes only state assessment scores
may miss key outcome measures of a curriculum'’s
effectiveness intended by the curriculum developers in
their theory of change.

In addition, by looking at broad academic performance
measures, like scaled scores or proficiency levels, we
may not be able to see how a curriculum can improve
outcomes across various math domains like fractions

or multiplication. Current evaluation studies that

report the overall percentage of students meeting
proficiency levels or the overall average scaled scores
would provide few insights into how the curriculum
impacted proficiency in specific domains. The need to
evaluate the impact of a curriculum on specific domains
is especially important in the subject area of math for
early grades, since early content is foundational for later
acquisition of higher-order math skills.

We recognize the accountability pressures U.S.
educators face and the importance of understanding
how a specific math curriculum will translate to state
assessment scores. That said, a substantial body of
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research indicates that math curriculum can impact
many aspects of student learning, and there is value in
expanding effectiveness research to investigate whether
specific curricula contribute to these other types of
outcomes that educators care about.

Few Studies Focus on Teacher
Practice and Teacher Perspectives

Although math curriculum users include teachers

and students, we found that most of the curriculum
effectiveness studies that we examined lacked a

focus on the former. Before students receive a math
lesson or are assessed on a state math test, teachers
must engage with the curriculum to learn its content,
understand the new ways of teaching math concepts,
and then make decisions in the moment to assist in
student learning. Because teachers are essentially

the first users of a math curriculum, it is important to
understand how they engage with the curriculum’s
materials, what they think about its quality, and how it
may improve their overall practice. While curricula are
designed to help students acquire math concepts and
skills, it is important to remember that the curriculum
“materials [aren't] doing the teaching ... the teacher
is,” according to Dr. Janine Remillard, professor and
faculty director of teacher education at the University of
Pennsylvania.
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Even though teachers play an important role in math
curriculum implementation, usage, and effectiveness,
only eight of the 61 studies in our review solely
examined teacher outcomes. Five of those eight studies
examined teacher practice in response to curriculum
implementation, and three explored teachers'
perspectives throughout curriculum adoption. Another
nine studies focused on mixed outcomes, which were

a combination of teacher and student outcomes.
Although these studies provided valuable information
on how teachers engaged with the material, their
findings were limited primarily because they used
descriptive and mostly qualitative methods and focused
on single cases of curriculum implementation, rather
than examining multiple or comparative samples. This
approach did not demonstrate a link between changes
in teacher practice due to the curriculum and student
outcomes.

Given the large body of literature providing evidence
that teaching practice has a strong impact on student
learning,* it is critical to understand how well a specific
curriculum does or does not shape how math teachers
approach instruction. Furthermore, as U.S. districts
face increasing teacher shortages and educator
pipeline challenges,®' they are providing temporary

or provisional teaching certificates to educators; LEAs
have more teachers in the classroom who are not
content specialists and may be less prepared. As a
result, districts may be relying on curriculum materials
to not only assist in improving student math knowledge
and skill but also to improve teachers’ conceptual
knowledge of mathematics as well. Studies have shown
that introducing a high-quality curriculum can help
balance out the difference between novice teachers and
more experienced ones.* Effectiveness research can
therefore provide valuable information by examining
how well different curricula support instruction® (e.g.,
by providing detailed scripts of teacher actions with a
focus on math concepts®¥) and teachers’ development
of content knowledge.

In addition, new curriculum adoptions or changes
often face pushback from teachers across districts
and LEAs when their perspectives are not considered.
While curriculum publishers understand the value

of teacher perceptions and promote these views in
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Study Snapshot

One exemplar of an effectiveness study that
explored how curriculum influenced teacher
practice was conducted by SRI and assessed
Zearn Math Curriculum Study Professional
Development.

Each teacher within the case study was provided
Zearn professional development (PD) and
explored each unit through small group lessons,
collaborative analysis of student work, and a
discussion of strategies for future problem-

solving.

The study found that after a year of Zearn

Math CS PD, teachers gained one level in their
pedagogical content knowledge. The study also
provided recommendations to Zearn on how to
improve their PD, including “[differentiating] PD
to meet the needs of a range of teachers.”®



http://bellwether.org

marketing materials, effectiveness researchers have not
equally focused on teacher satisfaction or perceptions
in general around math curricula. Among those who
do consider teacher perceptions, the evaluations are
primarily descriptive case studies, which are limited in
generalizability for many practitioners. Overall, very
few math curricula effectiveness studies in our sample
examined how teachers interact with the curriculum,
how a curriculum impacts teacher practice, or how
changes in teachers’ practice affect student outcomes.

Few Studies Focus on Program
Implementation and Context

In our sample of curriculum effectiveness studies,
most explored the relationship between curriculum
adoption and student (and sometimes teacher)
outcomes. But only 36% (22) of these studies explored
the context of curriculum implementation and the

role that this may have played in student outcomes.
Several contextual factors could influence potential
curriculum effectiveness. For example, districts vary in
multiple ways, including the level of teacher autonomy
in curriculum usage, the district’s capacity to support
teachers’ adoption of a new curriculum, and the
length of time districts invest in the rollout of a new
curriculum before expecting results. Given this variation,
effectiveness evaluations would benefit from including
indicators of the quality of implementation of a new
curriculum.3

One key characteristic of curricula implementation is the
timeline of the rollout. For example, some curricula are
implemented via pilot studies in particular grade levels
and expanded each year, while others are implemented
schoolwide in a single year. Among the 22 studies

that examined curriculum implementation, only seven
were more than one year in length. This finding is most
likely a reflection of resource and time constraints

on researchers as well as an expectation that change
should be seen within one year of implementation.
However, expert opinion® suggests that high-quality
curriculum implementation is not achieved in only one
year, but instead requires an ongoing, multiyear process
of incorporating and adjusting the curriculum across
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Study Snapshot

One exemplar evaluation study that successfully
incorporated teacher curriculum engagement
and student outcomes is an HMH Into Math
study?® focusing on K-8 teachers and students.

To understand teacher engagement with the
program, the evaluation collected data on
teacher usage of the curriculum during the

study period via teacher logs. The evaluation
highlighted the reality that teachers engage with
a curriculum to varying degrees and identified
three different levels of fidelity (low, medium, and
high) in teacher curriculum usage. In addition, the
evaluators identified which materials within the
curriculum were more engaging for teachers.

For example, the study found that teachers

were more likely to use content focusing on
“Building Understanding” and “Differentiated
Options,"” rather than classroom activities such
as the “Module Opener” task or “Turn and Talk.”
By combining information on teacher curricula
usage and student outcomes, the study could
test whether teachers’ use of components of the
curriculum was related to greater increases in
student growth.

This kind of evaluation design helps practitioners

decide how they might implement the curricula.
It also enables practitioners to gain insight into
what content within the curriculum is helpful to
teachers. Furthermore, it provides information on
the degree of curriculum usage that is needed

to realize gains in student outcomes, something
quite valuable to practitioners.
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schools and classrooms. An effectiveness study may
better capture the impact of a particular curriculum if
it is conducted after the first year of implementation
or spans multiple years (if budget allows), to enable
teachers to adequately adopt the new curriculum

and its concepts, and incorporate it evenly across
their classrooms. Similarly, curriculum evaluations that
help practitioners understand differences between
implementation in year one and year three could
provide key insights and set appropriate expectations
for LEAs or practitioners considering new curricula
adoption.

In addition to focusing on year one of curriculum
implementation, most of the effectiveness studies in
our sample did not provide much information about
the fidelity of curriculum implementation within each
district and/or school. Since teachers are often afforded
a great deal of autonomy in many districts, evaluators
may miss differences in the way the curriculum is

used from classroom to classroom. While LEAs select
a curriculum, teachers often have significant power

to decide how that curriculum is used within their
classroom. For instance, teachers may use a curriculum
tool for most students within the classroom but use
additional resources to supplement learning for other
student subgroups who might be ahead or behind the
level of the class. Similarly, it is common for teachers to
apportion pieces of the curriculum with fidelity but use
additional resources to cover other content. Without
knowing if the curriculum was implemented to the
degree its developers intended it to be, effectiveness
research may be making broad assumptions regarding
whether a particular curriculum is related to student
outcomes or not.

It should be noted that technology-based math
curriculum platforms may provide a unique opportunity
to study implementation fidelity, as usage data is
typically captured by the program software. However,
active usage versus inactive time should also be
distinguished if educators and researchers rely on online
usage metrics to assess overall fidelity. For example,
one Zearn Math study®” compared consistent users to
low users or nonusers in a coarsened exact matching
analysis design. The study found an increase among all
students who were consistently using the program.
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Finally, there are numerous other factors that may
influence the adoption of a new curriculum, including
access to critical resources like coaches and trainers, the
rate of teacher turnover, or even the political context
around education. All these factors can influence the
success of a curriculum rollout and eventual impact on
students. As Dr. Trena Wilkerson, a professor at Baylor
University, noted:

“You have to know your student population, your
context, your teachers, and their experience.
What if you're in a school district where turnover
is massive every year? If that’s the case, then do
you have a curriculum that stands on its own, [and
can you] then support your teachers, new or not,

coming in to be able to implement it with fidelity?”

We understand that there is tension between study
size and depth — it's rare a researcher can afford
both. However, research that describes and evaluates
variation in implementation can provide practitioners
with the context needed to appropriately assess if a
curriculum might work for them. While we recognize
that it can be challenging for researchers to access

the right information to assess program fidelity of
implementation — such as metrics on usage and
participation in training — without this context,
researchers risk painting an incomplete picture of
curriculum adoption and subsequent effectiveness.
Whenever possible, including this information will help
ensure that the findings are relevant and actionable for
education practitioners and policymakers.

A final consideration related to implementation is that
different LEAs often provide varying levels of support

of PD for teachers when adopting a new curriculum.
Among the studies in our sample, few examined the
implementation of PD or its impact on curriculum
effectiveness, despite its importance in setting the
curriculum implementation up for success. Since PD
equips teachers with tools to maximize student learning,
its quantity, quality, and extent can strongly influence
the effectiveness of a curriculum.*® Thus, by analyzing
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PD supports across curriculum users, an evaluation
can provide additional insights on the curriculum’s
effectiveness.

Few Studies Focus on Student
Motivation

Research shows that American students lag behind
students from other countries in mathematics
proficiency,*' and that many students, particularly

those from traditionally marginalized backgrounds,
experience declining interest in and motivation to
pursue the subject in postsecondary education.*? A
strong math curriculum can play an important role in the
way students perceive math and can encourage a more
positive, growth mindset toward the topic. Because
student mindsets and beliefs about mathematics can be
self-limiting,*® it is important that effectiveness studies
consider 1) how students vary in their motivation and
how this interacts with their engagement with the
curriculum, and 2) the degree to which curricula impact
students’ and teachers’ mindsets and motivation toward
math.

Unfortunately, while research on student mindset

is growing, the effectiveness studies in our sample
rarely considered students’ math mindsets or their
self-perceived mathematics abilities. Among the

studies observed here, only one measured the impact
of a particular curriculum on student perceptions or
accounted for student perceptions within the study.*
Practitioners would benefit from studies that examine
students’ math engagement and motivation, particularly
when the curriculum they are exploring seeks to support
the development of strong math mindsets (e.g., student
perceptions and attitudes) as an outcome measure.
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Study Snapshot

One example of a curriculum effectiveness

study that incorporated the effects of PD in its
analysis was an evaluation of the Stepping Stones
Access program in multiple districts.*® The study
matched districts that purchased at least one day
of professional learning and at least 10 days of
professional learning with comparison schools that
did not.

The study found a significantly positive difference

in the average effect size for districts that
purchased at least 10 days of professional learning
but did not find statistically significant effects for
districts that purchased at least one day. These
results are valuable to districts, since they need to
make decisions not only about which curriculum
they should purchase, but also about how much
support such as PD their teachers need to
implement the curriculum successfully.
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Few Studies Disaggregate Results
by Student Subgroups

Many LEAs are seeking out curricula that will support
their efforts to meet the needs of a diverse student
population. Curriculum publishers have taken note
and developed tools that provide various levels of
differentiation to help teachers meet the needs of
different learners within their classrooms. Yet, among
the math curricula effectiveness studies examined in
this analysis, we found that only 31% disaggregated
results by various subgroups, including by race and/or
gender. This has considerable implications not only for
practitioners seeking to select a curriculum well suited
to their particular student population, but also for
research, which may be masking real areas of needs or
strengths for specific groups of students.

One of the biggest challenges for researchers is getting
access to data that would allow them to disaggregate
results by race and other categories. Most of the studies
we examined analyzed publicly available assessment
data, often only at the school level. Access to individual
student-level data is much harder to obtain, as it

may require Institutional Review Board approval and,
sometimes, the consent of a parent or guardian. These
data access challenges may explain why two-thirds of
the studies in our sample did not include information
about the curriculum impact for different student
subgroups. When possible, funders, publishers, and
researchers should prioritize addressing these hurdles
in order to disaggregate results, to increase the utility
of the research for practitioners who may need to
understand the effectiveness for a specific student
subgroup before adopting the curriculum.
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Recommendations

Findings from our review of math curriculum effectiveness studies point to a set of recommendations

for funders, researchers, and practitioners. These recommendations identify opportunities for math

curriculum effectiveness research to provide more actionable information that enables practitioners to

identify high-quality curriculum that best meets students’ needs.

Funders

Fund more studies that use mixed-methods
approaches.

For social science research in general, mixed methods
provide robust results.* Mixed methods in this

analysis refer to studies that use a combination of both
quantitative and qualitative data sources, including state
administrative data (test scores, attendance, etc.) and
surveys, along with qualitative methods like interviews,
focus groups, and observations. By using both methods
for collecting and analyzing data, studies ensure a
clearer picture of not only the impact of a program

but how it is implemented and why those results were
achieved. According to Wilkerson, “The quantitative
only tells you one piece, so you want to get more
deeply into how that impacts individuals, students,

and teachers that you're seeing.”

Surveys and qualitative data are particularly important
for understanding curriculum impacts. Qualitative
information helps to provide insight into which
component(s) of the curriculum is essential to achieving
results — whether it's the instructional materials, the
ways in which the materials guide the teacher, the
students’ or teacher’s mindsets about the materials,
etc. A mixed-methods study can identify these different
aspects of a curriculum and describe their role in the
impact on student outcomes.
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Overall, though RCTs and QEDs provide one valuable
source of information about program effectiveness, they
do not necessarily present a holistic picture of how and
why a given curriculum may influence student outcomes
in each set of schools. While rigor is important to
understanding any claims of causality, it cannot replace
the need to understand the context of any student
growth or change.

Fund more studies that examine outcomes beyond
student academic performance, such as teacher
practices and student motivation.

Effective curricula should have an impact not only

on student academic outcomes, but also on how
teachers teach the material (teacher practice) and

how the material engages students’ interest (student
motivation). Yet most studies in this analysis assessed
the impact of curricula on contemporary student
academic performance, measured by state assessments.

Understanding what teachers think of a curriculum, how
they engage with the materials, and how that impacts
their instruction can provide valuable insight for districts
looking to adopt curriculum that supports strong
teaching practices. Researchers should also assess

how students engage with a curriculum and if their
attitudes and interest in mathematics changes because
of the curriculum adoption. Together, these additional
outcomes help expand upon why certain curricula are
(or are not) effective.
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Funders should consider investing in future math
curricula effectiveness research that includes outcomes
such as:

e Student mathematics motivation and attitudes.

* Long-term student outcomes (e.g., future math
interest, course selection, and college readiness).

e Teacher practices in the classroom.

e Teacher pedagogical content knowledge.

e Teacher perceptions and/or beliefs around a specific
curriculum.

Fund studies that provide information about
differential impacts on students with different
characteristics.

The research in our sample rarely disaggregated results
by student subgroups. Given that most researchers used
group-level student assessment data, it is likely that
disaggregated subgroup data was often unavailable.
Before investing in or adopting a new curriculum, many
LEAs may want to know the impact of a curriculum
across various student groups in terms of student

race, household income, and whether they are English
learners. If there are barriers to understanding the
impact of the curriculum at this level, then researchers
should partner with districts to assess if curricula
demonstrate various impacts across student subgroups.

In general, researchers who do not have more formal
relationships with districts may find it hard to access
the student-level data needed to conduct subgroup
analysis. Curriculum publishers, who often have close
relationships with districts, may be in a better position
to collect and analyze student results at the subgroup
level, though there might be questions around
objectivity. Researchers can also consider creating RPPs
with districts to gather more granular data for such
analyses, as outlined below.
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Researchers

Understand a program’s theory of change when
designing a math curriculum effectiveness study.

Not all curricula are the same and, ostensibly, every new
curricular program presents a different, perhaps novel,
approach to learning math. It is only by understanding
the way the program is intended to teach math that
appropriate outcome measures can be selected. As
Dr. John Pane, senior scientist from the Rand
Corporation, pointed out, “A theory of change is a
valuable guide to measurement and study design.”
For example, if a program seeks to change students’
motivation around math as a catalyst for deeper
learning, then outcome measures should move
beyond summative academic assessments and include
assessments of grit and self-efficacy. In addition, the
approach of a particular math curriculum may also
dictate the length of time it should be implemented
before being studied.

Researchers should use information drawn from the
theories of change to create the study design and
develop effective measures that accurately assess all
aspects of a program. These measures may include
student or teacher surveys to understand the impact
of the program in nonacademic ways. Using a mixed-
methods approach, researchers may also include more
classroom observations to see how the curriculum may
change the dynamic between students and teachers.

Include information about district context in the
study.

For most districts, curriculum adoption includes a variety
of factors, from access to training and other resources,
to local education politics and teacher buy-in. Yet,
current curriculum studies rarely address the context
surrounding curriculum adoption or implementation.
While these factors may seem negligible within a
research design, they provide practitioners with
information that may strongly influence their decision
to adopt a curriculum or impact their likelihood of
successful implementation. For example, adoption of
a new curriculum may go more smoothly in a district
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with a high ratio of school-level math coaches and

low teacher turnover. Such a district may see more
positive results than a district that lacks human capital
and other resources. Similarly, studies* of curriculum
implementation identified that not only are there
various approaches to implementation, but there are
also a variety of potential teacher-centered and student-
centered problems that a district may encounter while
implementing a curriculum.*® Because contextual factors
do contribute to curricular successes, more research
should devote time to understanding and measuring
these factors. Potential measures of district context
include, but are not limited to:

e The type and degree of district support that is
available during a new curriculum implementation.

® The overall capacity that is available to support
sustained PD (i.e., math coaches at every school
versus one math coach for the district).

* The degree of teacher buy-in during curriculum
implementation.

® The state or local pressures around student
achievement facing districts when adopting a new
curriculum.

Practitioners

Consider more RPPs or other similar arrangements to
engage practitioners, communities, and policymakers
in designing and implementing math curriculum
effectiveness studies.

As collaborations among researchers, districts, and
communities, RPPs produce research that is rigorous
in methods and relevant in output.*’ Through

these arrangements, the collaboration starts at the
beginning — developing the research agenda — and
continues through the research process. RPPs provide
opportunities for greater input from key stakeholders,
paving the way for more relevant research outputs
that are aligned with local needs. RPPs are also not
monolithic and have been designed in multiple ways to
incorporate local issues.
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By engaging in RPP-type practices, researchers can
work more closely with practitioners in long-term
studies that will provide increased access to data on
district context and implementation, explore short- and
long-term outcomes for teachers and students, and
create stronger insights on what, how, and why math
curricula are effective or not. Such partnerships are also
effective at giving researchers access to highly sensitive
data, like individual student test scores, which allow
them to conduct the rigorous and robust research that
is often needed to understand what works in math
curricula.

Consider opportunities to conduct rapid research.
Although there may be concerns that studies under one

year in length might not elicit results that are robust
enough for informing decisions, studies that are too

long risk not being relevant to the procurement process.

It is a best practice that LEAs pilot new curricula before
a full rollout, though conducting an RCT is a long and
expensive endeavor. While RCTs assist in rigorously
identifying the causal effects of a particular curriculum,
sometimes the results come far too late for schools
and districts looking to decide between curricula. This
points to an overall efficiency problem — there is a lot
of math curricula that needs to be evaluated, and RCTs
are not a very efficient way of doing it. Even supporters
of RCTs recognize this challenge. According to Pane,
“Because RCTs are so expensive and time-consuming
and the number of products out there is so big, it's
impossible to have evidence on all of them, at least
rigorous evidence.”

To address this issue, districts should consider
conducting smaller, more rapid studies that can help
them efficiently assess whether a particular program

is the right one for their students. Some savvy

LEAs develop their own research teams to assess
effectiveness of a particular curriculum within their
district. In addition, RPPs, researchers, and funders can
bridge the gap to meet districts’ needs by providing
them with three- to six-month pilot studies to guide
decision-making and build long-term partnerships.
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Conclusion

Along with the need to improve teaching and
learning of math, there is a commensurate need to
build an evidence base for high-quality K-12 math
curricula in the U.S. that practitioners can use to
make effective decisions. A robust analysis of
existing studies, including everything from strict
quantitative examinations of student outcomes to
nuanced mixed-methods approaches, amplifies
that need.

Many studies included in this analysis provide
valuable information on the effectiveness of
different curricula, but gaps remain. Few studies
focus on factors like the institutional context of the
implementation of new curriculum, teachers’
perspectives, student motivation, or even different
characteristics of students. Funders, researchers,
and practitioners must address these gaps (though
not necessarily all in the same study) to make
informed decisions on high-quality math curriculum
adoption that can improve math instruction and
learning for K-12 students across the country.

For guidance on how practitioners can partner with
curriculum providers, visit Bellwether's interactive

planning toolkit. 4
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Appendix A. Studies Reviewed

Curriculum Grade Level Study

Bridges in Mathematics Elementary (3-5) 1. Garret J. Hall, Patti Schaefer, Teri Hedges, and Eric Grodsky, “Examining

Carnegie Learning Middle (6-8)

Middle School Math

CK-12 Interactive Math, Combination
Singapore Math, and
Prentice Hall

Cognitive Tutor Algebra 1 Combination

Connected Mathematics Middle (6-8)

Discovering Mathematics: Combination
Algebra, Geometry,
Advanced Algebra

EnVision Combination

Appendix A continues from page 27-32.
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Bridges in Mathematics and Differential Effects Among English Language
Learners,” School Psychology Review 51, no. 4 (2022): 392-405.

Carla Simmons White, “A Study of the Implementation of a Middle School
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Appendix B. Summary of Study Outcomes

This summary of results from Bellwether's analysis shows an overwhelming number of studies that reported
positive and mixed effects when assessing the impact of math curriculum on student success.

N=61
Negative Effects 1
Nonsignificant Effects 4
Not Applicable 4
Mixed Effects 16
Positive Effects 36
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