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This study uses quasi-experimental propensity score matching to estimate the short-
term impact of implementing Wit & Wisdom on students’ reading outcomes in 1t
through s5th grade. The first year of Wit & Wisdom implementation is associated with
increases in students’ Text Reading and Comprehension (TRC) scores in 15t through 374
grade students and increases in students’ ELA state test scores, on average.

Research Overview

Research shows that implementing a high-quality, knowledge-building curriculum can
increase student learning and equity across classrooms,! while also providing support to
teachers. Teachers are the single most important in-school determinant to students’
success; however, it is the curricular materials teachers use that often shape what and
how teachers teach.2 While many factors contribute to strong academic achievement,
adopting a rigorous curriculum can be an essential first step.

Both qualitative case studies and quantitative research show that successfully
implementing a new curriculum takes time. A 2019 report from Leading Innovation for
Tennessee Education (LIFT),3 which details the districts’ process of implementing high-
quality instructional materials, shows that at the beginning of implementation, teachers
aligned just 4% of their classroom practices to Tennessee’s ELA standards. After three
years of implementation, roughly half of the classrooms showed partial or full alignment
to state standards. These findings highlight the implementation challenge of inducing
teachers to use standards-aligned curriculum effectively.

Quantitative research provides additional evidence of how long complete implementation
can take: One three-year study of implementing a high-quality curriculum combined with
professional learning4 showed small gains in the first year of implementation in reading
scores (i.e., a 0.06 standard deviation increase) and no significant increase in math (i.e.,
a -0.02 standard deviation decrease). However, by the end of the three-year study,
students who had experienced all three years of the curriculum showed consistently
strong learning gains (i.e., a 0.16 standard deviation increase in reading scores and a 0.29
standard deviation increase in math scores). The cumulative impacts of this curriculum
were equivalent to moving a student from the 50th percentile to the 56th percentile in
reading and from the 50t to 60t percentile in math after three years. Therefore, research
shows that a single school year is typically not enough time to evaluate the full impact of
curricular changes.



This study analyzes the impact of adopting the Wit & Wisdom (W&W) curriculum on
student learning after the first year and provides preliminary estimates on the impacts of
the curriculum.

During the 2018-19 academic year, 80% of elementary schools within a large suburban
school district in North Carolina adopted W&W. The Johns Hopkins Institute for
Education Policy (“Institute”) analyzed this implementation through surveys, classroom
observations, and analyzing administrative data. This study leverages administrative data
to estimate the impact of the first year of implementation for 1st through s5th-grade
students’ literacy skills.

The Institute’s findings should be interpreted as an analysis of the short-term impact of
implementing the new curriculum. Given the research cited above, we might expect this
impact to change over time.

Data

In this study, we combine two sources of data. First, we use school-, teacher- and student-
level longitudinal administrative data reported to the state from the 2017-2018 and 2018-
2019 school years.

The student-level information includes students’ school and teacher assignment and
demographic characteristics (e.g., race, age, and if the student has a disability). These data
also provide several outcome measures of student learning. This report focuses on one
measure of early literacy for 1st through 31 grade students—the Text Reading and
Comprehension (TRC) Benchmark Measure portion of the mCLASS: Reading 3D
assessment—and the North Carolina End-of-Grade Reading test scores for 4th and 5th
grade students.

The TRC is a leveled reading assessment administered by the classroom teacher three
times a year and is used to determine a student’s reading level, which combines both
decoding and reading comprehension. Reading levels are reported in the following way:
after two pre-reading levels (i.e., Print Concepts and Reading Behaviors), students receive
arating from A-Z and a proficiency designation of “instructional” or “independent” within
that alphabetical level. The proficiency levels indicate that students need instructional
support to fully comprehend and accurately read a book at an alphabetical reading level
(i.e., “instructional”), or students can accurately read and fully comprehend the book
independently (i.e., “independent”). Therefore, a student reading at an instructional level
(e.g., instructional G) is not as strong a reader as one reading at the same level
independently (e.g., independent G). Also note that when students can independently
read on a given level (e.g., G), they are automatically tested on the next alphabetical level
(e.g., H). Therefore, an independent reading level means that the student can
independently read at that level (e.g., independent G), but is not yet ready for the next
level (e.g., instructional H). As such, a 1-point score increase in this TRC measure
indicates a move from instructional to independent within the same alphabetical reading
level, or a move from independent in one alphabetical reading level to instructional in the
next level.

The North Carolina End-of-Grade Reading test is a multiple-choice test aligned to North
Carolina state standards. In the elementary grades, the test is administered in 3rd through
5th grades and requires students to read selections of text and answer related questions.
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All tests are administered within the last 10 days of the school year, providing a measure
of students’ year end reading performance.

In addition to student-level data, we incorporate administrative data about schools and
teachers. This information includes teachers’ responses to questions about their school-
level work conditions from the 2018 Teacher Working Conditions Survey, a survey
administered statewide every two years. The survey provides measures such as use of
time, teacher leadership, professional development, and instructional practices and
support. This administrative data also includes detailed teacher-level information about,
payroll information, teacher experience, and education.

Finally, we add publicly available data from the National Center for Education Statistics
(NCES) to incorporate school-level characteristics within the district that adopted W&W,
and elementary schools within bordering districts. These data include information such
as the school’s size, locale, and the percentage of students who qualify for free and reduced
lunch within each school.

School District Context

The data come from a large suburban district in North Carolina that implemented the Wit
& Wisdom curriculum during the 2018-2019 school year in 80% of its elementary schools.
The schools that did not adopt W&W and the school districts that geographically border
the W&W adopting district serve as comparisons to the W&W “intervention” students.

There are over 100 elementary schools in the matched sample—the combined sample of
schools using W&W and the nearby comparison schools—which provide education to a
diverse student-body in settings ranging from remote rural to a midsized city.5
Approximately 40% of students in the matched sample attend schools in a rural area; 40%
from the outskirts of an urban area (i.e., towns or suburbs); and 20% from an urban area.
Figure 1, below, provides a description of students’ demographic characteristics in the
entire matched sample, as well as the intervention (i.e., W&W schools) and comparison
schools (i.e., non-W&W schools).

Figure 1
Student Characteristics of Matched Sample
Total W&W Non-W&W
Female (%) 0.49 0.49 0.49
African American (%) 0.33 0.49 0.24
White (%) 0.32 0.24 0.37
Hispanic (%) 0.19 0.14 0.21
Other (%) 0.16 0.13 0.18
ELL (%) 0.08 0.04 0.10
Disabilities (%) 0.13 0.14 0.13
Qualify for FRL (%) 0.78 0.84 0.75
Number of Students 36,904 13,116 23,788
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Table 1 shows that the intervention and comparison matched samples are not the same
for every student characteristic. While both samples have the same ratio of females, and
similar percentages of students with disabilities, the W&W schools have a higher
percentage of African American students and students that qualify for free-and-reduced
lunch, but lower percentages of white, Hispanic, and students learning English. However,
students do have similar average baseline test scores, as required for research reporting
standards by What Works Clearinghouse (WWC), and discussed in greater detail, below.

Methodology

This study uses quasi-experimental statistical techniques (i.e., ESSA Tier II evidence),
and follows standards defined by WWC. We note that ESSA defines tiers of research
evidence,® and does not require following procedures established by WWC. However,
WWC standards can be adopted to establish evidence for ESSA.

In order to estimate the impact of an intervention on student outcomes, we ideally want
to compare the outcomes for the student exposed to W&W to what would have happened
to that same student without the intervention. Because this comparison is impossible, we
use propensity score matching to create an apples-to-apples comparison. Specifically, we
match students exposed to the intervention (i.e., students in schools using W&W) to
students not exposed to the intervention (i.e., students in nearby schools not using
W&W), and who are as identical to the intervention students as possible.

This matching method produces plausibly causal estimates. This means the results can
be attributed to the intervention and not to other differences between the two groups
under comparison. This Tier II study is more rigorous than a correlational Tier III study
because we construct an observationally similar comparison group. This helps reduce
bias and produces more accurate results. A Tier II study is the most rigorous research
design possible for this curriculum implementation context since the curriculum was not
randomly assigned to schools.

We match students on a variety of student characteristics, including grade, gender, race,
pre-intervention test scores, disability status, ELL status, and age. In addition, we match
on students’ teacher characteristics, including education level, salary, teaching
experience, and if the teacher participates in a foreign teacher program such as the J-1
Visa Teachers Program.” We also match on school-level characteristics, including the
number of students the school serves; the amount of support first-year teachers receives;
the amount of collaborative planning time at the school; teachers’ need for PD for
students with disabilities; the school’s locale; the percentage of students qualifying for
free-and-reduced lunch in the school; and student-teacher ratios.

An important aspect of the model for WWC guidelines is checking that the characteristics
included in the model (i.e., covariates) were not impacted by the intervention status (i.e.,
endogenous). This model meets these WWC requirements because many measures were
collected before the beginning of the intervention (e.g., work conditions survey and state
tests were given the spring before the intervention), and all other information was
measured at the beginning of the intervention (e.g., school sizes, teacher’s salaries, and
student-teacher ratio are measured at the beginning of the school year). The WWC
Standards Handbook clearly states that under these conditions, covariates are not
potentially endogenous.8
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WWC guidelines also require that students in the intervention and comparison groups
are similar by checking baseline equivalency between the two groups. Specifically, WWC
requires that baseline equivalency is met for students’ pre-test scores, only. Note that the
pre-test score for 15t through 3rd grade students are TRC scores and the 4th and 5th grade
scores are state test scores. Figure 2 shows the standardized mean difference calculations?
for pre-test scores to establish baseline equivalency. WWC considers intervention and
comparison groups as “equivalent” at baseline if standardized mean differences are 0.05
or less in absolute value. All grade levels in this report meet this requirement.

Figure 2
Baseline Equivalency of Pre-Test Measures
Baseline Equivalency Sample Means
StandDe}rdized Mean W&W Non-W&w
ifference
First Grade -0.04 8.54 8.73
Second Grade .0.02 19.55 19.70
Third Grade 0.02 27.18 27.37
Fourth Grade 0.00 45.85 45.97
Fifth Grade 0.02 44.46 43.92

WWC guidelines also require adjustments to statistical significance when an intervention
is adopted at a different level than reported estimates. In this study, the W&W
intervention was adopted at the grade level (i.e., while most schools adopted the
curriculum for all grades served in the school, some schools in the sample adopted only
for some grade levels), and our analysis is presented at the student level. Therefore, we
report statistical significance using the adjustments outlined in WWC’s Procedures
Handbook.9 However, because WWC guidelines are not required to establish evidence
for ESSA, and because the interpretation of the results is different using other rigorous
methods, we also report our pre-WWC-adjusted statistical significance findings. These
estimates follow an estimation procedure proposed by Abadie and Imbens?° and account
for the fact that propensity scores are estimated from the data, as opposed to collected,
observable characteristics.

Results

The results in this section provide an estimate of the change in students’ literacy scores
plausibly caused by their teachers’ switch to Wit & Wisdom. Figure 3 (below) shows the
estimated intervention effect of W&W on students’ early literacy skills, as measured by
TRC scores, in comparison to matched students. Estimates from each grade are presented
separately.

These are calculated as the difference in means between the two sample groups, divided by the pooled
standard deviation.
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Figure 3
Estimated Impact of Wit & Wisdom Implementation on TRC Scores
Panel A: All W&W Teachers

2 *¥% 1.15
0.6
1IN T
-1 First Second Third

-3

NOTES—1. The statistical significance refers to the difference in the average student achievement between the Wit &
Wisdom students in the study, and comparison students, using procedures defined by Abadie & Imbens: ~p<.10, *p<.05,
**p<.01, ***p<.001 and using WWC-proscribed adjustments: ~p<.10, *p<.05, “*p<.01, ***p<.001

Figure 3 shows that the W&W implementation across all classrooms is associated with
positive effects on students’ early literacy, as measured by TRC scores in 15t through 3rd
grade classrooms. These estimates are statistically significant in first and second grades,
when we estimate statistical significance using Abadie and Imbens!* estimators, but not
when we make additional adjustments required by WWC. Note that the magnitude of the
estimated effect of implementing W&W are the same for both methods, but statistical
significance and interpretation of these effects are different. Estimates are interpreted as
different than zero when they are statistically significant—that is, the difference between
the two groups is unlikely due to chance. However, in the case of the adjusted estimates,
the estimates are no longer considered statistically significant. This means we cannot rule
out that these differences are due to chance.

Issues of how to interpret the significance levels of the estimates aside, the results show
that all students experienced better TRC scores than they otherwise would have, after
their teachers switched to the W&W curriculum. For example, first-grade students whose
teachers started using W&W read at almost a one-point higher level (i.e., 0.69 point) than
they would have if their teacher had not used W&W. This means that students in W&W
classrooms moved approximately an additional level —from instructional to independent
within the same alphabetical reading level (i.e., instructional J to independent J), for
example, or from an independent reader to an instructional reader on the next
alphabetical level (i.e., independent J to instructional K). Similarly, second-grade
students experienced slightly more than a one-point increase (i.e., 1.15 point), on average,
after their teachers switched to W&W. Finally, Figure 3 shows that third-grade students
experienced almost a half- point (0.43) increase in TRC scores, after the switch to W&W.

Figure 4 presents the estimated impacts of switching to W&W on 4th and 5th grade
students’ state test scores. These estimates show that both 4th and 5th grade students
experienced increases in their scores, but that these differences were not statistically
significantly different from zero for either grade (or when using either method for
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estimating statistical significance). Specifically, in 4th grade, students from W&W
classrooms experienced almost a one percentage point (i.e., 0.75) increase in state test
scores when compared to their non-intervention peers. Similarly, 5th grade students from
W&W classrooms experienced slightly more than a one-percentage point increase (i.e.,
1.24), than matched non-W&W students who were similar on observable characteristics.

Figure 4

Estimated Impact of Wit & Wisdom Implementation on Reading State Test Scores
(Percentage Points)

1.24
1 0.75
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NOTES—1. The statistical significance refers to the difference in the average student achievement between the Wit
& Wisdom students in the study, and comparison students, using original Abadie & Imbens estimates: ~p<.10,
*p<.05, ¥¥p<.01, ***p<.001 and using WWC adjustments: ~p<.10, *p<.05, **p<.01, ***p<.001

Conclusions

These results suggest that the implementation of W&W in its first year had a positive
effect on students’ early literacy outcomes and a positive effect on upper-elementary
students’ state reading test scores, on average. Estimates in 15t and 2rd grades are
statistically significant when using standard estimation methods, but not under the
adjustments required by WWC. Estimates in 3t through 5th grades are positive, but
statistically insignificant. Nonetheless, these estimates suggest that the implementation
of W&W is associated with increased student literacy outcomes, even in the first year of
implementation. These are promising findings given prior research on both the challenge
of implementing new curriculum, and how long it often takes to fully realize the positive
learning gains derived from implementing high-quality curricular materials.
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