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We compare the short-term literacy outcomes of students whose teachers began using 

the Wit & Wisdom curriculum at the beginning of the 2018-2019 school year, to students 

in nearby schools whose teachers continued using other curricular materials. Estimates 

from quasi-experimental propensity score matching show positive gains in 1st- through 

3rd-grade students’ Text Reading and Comprehension (TRC) scores and in 4th- and 5th-

grade students’ ELA state test scores. The findings suggest that curricula can improve 

students learning, even in the first year of implementation.  

Research Overview 

A child’s success in school is dependent upon many factors. The most important in-school 

factor for students’ outcomes is the teacher (Chetty et al., 2014; Rivkin et al., 2005b), and 

evidence shows that teachers can be more effective with more support (Jackson & 

Makarin, 2018). One form of support is the curricular materials teachers use to plan and 

deliver their lessons.  

This paper studies the impact of switching to a new curriculum on students’ literacy 

outcomes. Previous research shows that curricular materials impact teaching practices 

and students’ learning in different ways (Chingos & Whitehurst, 2012; Polikoff & Koedel, 

2017). In addition, curricular choices are a particularly important policy lever, because 

every school uses curriculum, many schools update or change their curriculum regularly, 

and there is no clear relationship between the cost and quality of curriculum. Therefore, 

choosing a high-quality curriculum could be a cost-neutral reform that positively impacts 

student outcomes. 

However, despite the widespread use of curriculum, studying the impact of a specific 

curriculum on student learning is not straightforward. One reason for this difficulty is 

that many state agencies do not collect data on which curriculum schools use (Bhatt & 

Koedel, 2012), making it difficult for researchers to add “curricular quality” to the list of 

variables considered when assessing student learning. In addition, research shows that 

teachers’ use of curricula is often inconsistent and haphazard (Opfer et al., 2016), making 

it difficult to determine whether the curriculum is ineffective or simply not used with 

fidelity. Curriculum quality is also multi-dimensional and complex. Websites such as 

EdReports and What Works Clearinghouse (WWC) have developed their own methods of 

defining curricular quality. These websites rate curricula very differently, however, and 

do not contain exhaustive lists.   
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In this paper, we estimate the impact of Wit & Wisdom (W&W) on student outcomes. We 

note that EdReports has evaluated W&W based on EdReports’ criteria (i.e., text quality, 

building of knowledge, and usability), and determined W&W to meet its highest curricula 

quality rating. However, this paper adds to our understanding of W&W by studying the 

plausible impact of the curricula on student learning using WWC research guidelines.  

 

The most rigorous design for evaluating the impact of a curriculum on student outcomes 

is through a randomized control trial (RCT). In this study design, some schools would be 

randomly selected to use a new curriculum, and other schools would not. However, few 

districts and schools are willing to allow researchers to randomly select their curriculum, 

making this design unfeasible. 

  

Instead, this paper uses a quasi-experimental method called propensity score matching 

(Rosenbaum & Rubin, 1983), which approximates experimental effect sizes by creating 

an apples-to-apples comparison. Specifically, we match a student exposed to the 

intervention to a student not exposed to the intervention, but who is as identical to the 

intervention student as possible. This matching method produces plausibly causal 

estimates, meaning that results can likely be attributed to the intervention and not to 

other differences between the two groups under comparison.  

In this paper we take advantage of the adoption of a high-quality ELA curriculum, W&W, 

in a single school district to examine the impact of a new curriculum within a district after 

the first year of implementation. Specifically, we use longitudinal administrative data and 

propensity score matching to estimate the difference in literacy outcomes for students in 

kindergarten through fifth grade. Our purpose is to provide evidence and information to 

those seeking knowledge about choosing a high-quality ELA curriculum, or W&W 

specifically. 

We find that W&W students experience increased literacy-related scores in the first year 

of implementation, on average, with some variation by grade and test. While this 

evaluation was designed as a multi-year study, school disruptions from COVID-19 

complicated data collection in the end of the second year. Therefore, while the study may 

continue into future years, this evaluation considers data from the first year of 

implementation only, thus providing evidence of short-term impacts. 

Literature Review 

High Quality Curriculum 

While research on curricular efficacy is surprisingly scant, what does exist generally finds 

that implementing a high-quality, knowledge-rich curriculum can increase student 

learning and equity across classrooms (Bhatt et al., 2013; Bhatt & Koedel, 2012), while 

also providing support to teachers. Specifically, research shows that teachers affect 

students’ outcomes more than any other in-school factor (Adnot et al., 2017; Chetty et al., 

2014; Rivkin et al., 2005b), but does not offer clear answers about why some teachers are 

more effective than others (T. J. Kane et al., 2008; Rockoff et al., 2011; Tyler et al., 2010).  
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What we do know, however, is that implementing a high-quality, knowledge-rich 

curriculum that provides rigorous lessons and materials that are aligned to standards can 

improve both teacher quality and student outcomes (Dolfin et al., 2019; Hattie, 2009). 

High-quality curricula are correlated with significant increases in student learning and 

equity across classrooms. So, while teachers are the single most important in-school 

determinant to students’ success, it is the curricular materials teachers use that shape 

what and how teachers teach (Chetty et al., 2014; T. Kane et al., 2016; Rivkin et al., 

2005a). Further, a well-implemented curriculum can ensure more coherent instruction 

and better allocation of instructional time, and also encourage teacher collaboration 

(Dougherty, 2016; Jackson & Makarin, 2018). 

For example, in one large-scale randomized controlled trial, students learned 

approximately 38 days more in math using one of three curricula, compared to a fourth 

curricula (Agodini et al., 2013). This particular study measures impacts on student 

learning after one year, but students benefit from a better curriculum year after year, thus 

potentially compounding benefits. In a study of the effectiveness of mathematics 

curricula, Bhatt and Koedel (2012) find that of two similar mathematics curricula, one is 

more effective, and that the difference in effectiveness appears to be due to design features 

of the curriculum. Similarly, in a study of mathematics curricula across 39 schools 

assigned one of four math curriculum, Agodoni et al. (2009) finds that two curricula 

produce statistically significantly higher math achievement for first-grade students. 

However, in 2019, leading researchers – again, considering mathematics textbooks - find 

no differences in fourth- and fifth-grade student math test scores (Blazar et al., 2019). 

Despite this discrepancy with findings from earlier studies, the researchers from this 

study call for continued research into the effectiveness of curriculum, because it has the 

potential to impact large populations of students quickly and efficiently (Blazar et al., 

2019; Dolfin et al., 2019). 

Looking at outcomes in ELA specifically, an experimental study (Borman et al., 2008) of 

elementary classrooms finds that classrooms randomly assigned to use a higher-quality 

curriculum had significantly higher reading composite, vocabulary, and reading 

comprehension scores. A study of the effectiveness of a standards-aligned ELA 

curriculum, paired with teacher learning supports, also finds positive impacts on teacher 

practices such as engaging students in discussions, writing about their learning, and 

encouraging higher-order thinking. In addition to evidence of improved teacher practice, 

the study found evidence of improved student outcomes in the second year their teacher 

was exposed to the curriculum and supports (Dolfin et al., 2019). 

Equity 

Using high-quality curriculum also has important implications for equity, by ensuring 

that all students have access to rigorous lessons. Recent research from The New Teacher 

Project (TNTP, 2018)  shows that low-income students in the United States are half as 

likely to receive lessons with grade-level content than their more advantaged peers. The 
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same report also finds that students learn more when they are given high-quality, grade-

level lessons. For example:  

In classrooms where students had greater access to grade-appropriate 

assignments, they gained nearly two months of additional learning 

compared to their peers… The relationships between the resources and 

student outcomes were even stronger in classrooms where students started 

the year off behind. When students who started the year behind grade level 

had access to stronger instruction, for example, they closed gaps with their 

peers by six months; in classrooms with more grade-appropriate 

assignments, those gaps closed by more than seven months (Introduction, 

Opportunity Myth). 

Remedying inequities in access to rigorous materials, then, is a clear path to greater 

educational equity. 

In addition to the benefits for all students within a school, adopting the same high-quality 

curriculum throughout the district can be particularly beneficial for low-income students. 

Specifically, low-income students are significantly more likely to change schools than 

their more privileged peers, a difference that transcends race (Parke & Kanyongo, 2012). 

Therefore, when an entire district adopts the same high-quality curriculum, higher-

mobility students benefit not only from the better materials, and grade-level lessons, but 

also from the continuation of systemic instruction between schools.  

Teacher Efficacy   

Better materials also help teachers. High-quality instructional materials have been shown 

to provide more support to teachers; in particular, they have been found to strengthen the 

performance of struggling teachers (Jackson & Makarin, 2018). For example, a recent 

randomized control trial (Jackson & Makarin, 2018) compares student test scores 

amongst teachers who: (1) were given access to high-quality materials; (2) were given 

access not only to the high-quality materials, but also to support in using the materials; 

or (3) received neither materials nor support. When teachers had access to high-quality 

curriculum only, students increased their learning by approximately 35 days. However, 

when teachers were also given support in the use of the high-quality materials, students 

increased learning by roughly 55 additional days in comparison to classrooms with no 

additional materials or support.  

This same research shows that high-quality curriculum is especially supportive for 

struggling teachers. Students with the weakest teachers showed the most gains: students 

in classrooms with teachers ranked in the bottom 60% gained 64 additional days of 

learning, on average, when their teachers were given access to both high-quality materials 

and professional development/coaching support.  

On balance, research thus provides support for the view that switching to high-quality 

curricula and using them with fidelity is a cost-effective reform that benefits both teachers 

and students. Unfortunately, most teachers in the United States spend hours each week 
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selecting and creating instructional materials – even if they are provided with a preferred 

district curriculum. This patchwork curriculum-building creates multiple problems. 

There is no consistency among what is taught within a district, within in a school, or even 

within the same grades in the same school. Further, the time used to create materials 

could have been used for preparing for classroom instruction. High-quality curriculum 

increases teacher efficiency by decreasing the burden of planning. The RAND 

Corporation’s American Teacher Panel, a nationally representative sample of 1,705 

teachers, shows that teachers spend an average of four or more hours planning per week 

(Opfer et al., 2016). According to teachers, searching for curricular materials accounts for 

most of this time. High-quality curriculum, therefore, allows teachers to switch from 

planning what to teach to how best to teach.  

Challenges with Fidelity and Time 

Given all these benefits one might wonder why every district does not immediately adopt 

high-quality materials. There are, of course, a variety of real-world challenges that 

districts and schools face when it comes to selecting, purchasing, implementing, and 

supporting a new curriculum. Challenges can include a district purchasing but not 

supporting the use of the new curriculum through encouraging adequate building level 

buy-in, and not supporting teachers with aligned professional development (Wei et al., 

2009). Teachers may not embrace the new curriculum, thus either not using it at all or 

not using it with the needed fidelity. A second set of issues has also emerged in practice: 

The full effect of a new curriculum may take time to realize (Nichols-Barrer & Haimson, 

2013), that changing curriculum may even create temporary dips in student outcomes 

(LIFT & TNTP, 2019), and that schools may panic and halt implementation before its full 

potential has been reached. 

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 & TNTP, 2019) 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 that inducing, training, and supporting teachers’ effective use of standards-

aligned curriculum takes time.   

Quantitative research provides additional evidence of how long complete implementation 

can take: A three-year study of implementing a high-quality curriculum combined with 

professional learning (Nichols-Barrer & Haimson, 2013) showed small gains in the first 

year of implementation in reading scores (i.e., a o.o6 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 
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percentile to the 56th percentile in reading, and from the 50th to 60th 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. 

Evaluation Context 

In fall 2018, a large suburban school district in North Carolina made the first step towards 

implementing a high-quality curriculum by adopting W&W in most of its elementary 

schools in 2018-19 academic year. Our evaluation follows the implementation of W&W in 

this district and leverages both qualitative and quantitative analysis to better understand 

the impact of the new curriculum on student literacy outcomes. 

The Wit & Wisdom Curriculum 

W&W is a Kindergarten through eighth grade curriculum published by Great Minds. 

Developed by teachers, it combines knowledge-building lessons and a framework for 

reading complex texts, combined with authentic art and literature.  W&W also offers an 

integrated approach to literacy, in which students receive explicit instruction on reading, 

speaking, listening, and writing within the same module (i.e., unit) topic.  

W&W is one of EdReports’ highest-ranked ELA curricula. In the grades reviewed by 

EdReports, third through eighth grades, W&W received scores of 41 out of 42 for text 

quality, 32 out of 32 for building knowledge, and 34 out of 34 for usability in elementary 

grades, with similarly high ratings for middle grades.  

School District Context 

The district under study is located in North Carolina and encompasses a midsized city 

and the surrounding suburban and rural area (NCES, 2006). It is one of the larger districts 

in North Carolina (out of 115) and serves more than 50,000 students. The district also has 

a diverse student body, of which almost half are African American; roughly a quarter, 

white; approximately 15%, Hispanic; and more than three quarters qualify for free or 

reduced-price meals.  

In fall 2018, the district adopted W&W in general education classrooms in 80% of its 

elementary schools. All struggling schools were required to adopt W&W; the remaining 

schools were offered the choice to adopt the new curriculum. While most schools adopted 

W&W at all grade levels, some chose to only adopt at a few grade levels. Therefore, for the 

purposes of this study, curricular adoption took place at the grade-level.  

The partial adoption within the district, and no adoption in nearby districts, allows us to 

compare the ELA outcomes for students according to whether they attended a W&W 

adopting school and grade. 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 more than 100 elementary schools in the matched sample—the combined 

sample of students in schools adopting W&W and the students in nearby comparison 
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schools. The schools in the matched sample are located in a range of locales, from remote 

rural to a midsized city. Specifically, about 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 students in the intervention (i.e., students in W&W 

schools) and comparison schools (i.e., students in 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 

 

 

Figure 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 who 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. 

In addition, using propensity scores to estimate treatment effects is equivalent to 

controlling for these differences in observed characteristics (Powell et al., 2019) .  

Data 

In this paper, we combine multiple sources of quantitative, and two sources of qualitative, 

data.  Specifically, we use administrative data collected from the district, state, or federal 

government for our quantitative sources, and we collected qualitative data in order to 

better understand the districts’ context and experiences. 

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 
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several outcome measures of student learning. This paper uses two sources of student test 

scores due to variance in available scores by grade-bands. First, we focus on one measure 

of early literacy for first- through third-grade students—the Text Reading and 

Comprehension (TRC) Benchmark Measure portion of the mCLASS: Reading 3D 

assessment. Second, we use the North Carolina End-of-Grade Reading test scores for 

fourth and fifth-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 

a rating from A-Z and a proficiency designation of “instructional” or “independent” within 

that alphabetical level. The proficiency levels indicate either that students need 

instructional support to fully comprehend and accurately read a book at an alphabetical 

reading level (i.e., “instructional”), or that 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 either 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.  

Second, we use the North Carolina End-of-Grade Reading test, a multiple-choice test 

aligned to North Carolina state standards. In the elementary grades, the test is 

administered in third through fifth grades and requires students to read selections of text 

and answer related questions. 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 W&W-adopting district and 

its bordering districts. These data include information such as school size, locale, and the 

percentage of students who qualify for free-and-reduced lunch within each school. 

In addition to the quantitative data sources, we add two qualitative data sources, to help 

us better understand and interpret our results. Specifically, we collected survey response 
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data from all district teachers, as well as from school leaders. These survey data provide 

evidence of curriculum use in schools, fidelity of use of the W&W curriculum in schools 

where it was adopted, information on teacher practices, and information on professional 

development. These data also provide us with an insider look at what teachers did and 

thought, and what sorts of supports they received during the year they implemented 

W&W.   

We also observed district teachers in classrooms in the spring of the first year of 

implementation. Specifically, we conducted observations in 88 classrooms in April and 

May of 2019 in 15 randomly-selected schools (12 that used W&W and three that did not). 

The observers paid close attention to how teaching and learning in classrooms aligned to 

the W&W and standards-aligned instructional practices using an observation rubric.  The 

rubric combined elements from W&W’s Implementation Expectations; The North 

Carolina Department of Public Instruction’s Instructional Practices for ELA Practitioner 

Checklist; and the Instructional Practices Guide (IPG), a college- and career-readiness, 

standards-aligned observational rubric created by Student Achievement Partners.   The 

survey and observation data provide context and rich evidence as to the implementation 

fidelity of the W&W curriculum within schools and across the district.  

Frameworks for Understanding Research 

The Every Student Succeeds Act (ESSA) 

ESSA offers guidance to educational agencies for selecting interventions supported by 

strong evidence (USDOE, 2016). While ESSA does not mandate adherence to this 

guidance, some competitive grant programs do require the use of “evidence-based” 

interventions (i.e., those supported by higher levels of evidence). ESSA outlines four 

“tiers” of evidence. Tier one provides the strongest evidence and requires significant 

positive outcomes from at least one well-designed and implemented randomized control 

trial, and no studies showing significant negative outcomes. The second tier of evidence 

is moderate and requires significant positive outcomes from a well-designed and 

implemented quasi-experimental study, and no studies showing significant negative 

outcomes. The third tier of evidence is promising, and requires positive significant 

outcomes generated by a correlational study, and no studies showing significant negative 

outcomes. The fourth and final level of evidence must demonstrate a rationale that the 

intervention is likely to improve student outcomes.  

What Works Clearinghouse (WWC) 

For additional support in selecting evidence-backed educational interventions, the WWC 

serves as a quality-control monitor for the level of scientific evidence on education 

programs and products. WWC also provides guidance and guard rails to researchers 

through additional technical requirements, requiring that research meets the most 

rigorous methods possible, and thereby provides a quality control mechanism for the 

evidence the study generates. WWC also reviews research according to these rigorous 

standards, thus attempting to separate well-designed and well-implemented studies that 

are more likely to have dependable findings, from those that are less reliable. They then 
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present the outcomes to education stakeholders looking for reliable evidence. While ESSA 

does not require that an intervention be approved by WWC, WWC standards certainly 

meet those of ESSA. 

Methodology 

This paper uses quasi-experimental statistical techniques (i.e., ESSA Tier II evidence), 

and follows standards defined by WWC, as well as other commonly established methods.  

The logic behind our methodology is as follows: 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. This comparison is clearly impossible. Therefore, for each student exposed 

to the W&W, we look for a student not exposed to W&W who looks as similar as possible, 

before the intervention started.  

This method is called “matching,” and produces plausibly causal estimates. That is, when 

all relevant differences between the W&W and comparison groups that affect literacy 

outcomes are captured in the model, then the model estimates the impact of W&W. 

However, the model cannot account for differences that are unobserved in the data and 

impact literacy outcomes. 

We can formally define the effect of the treatment (i.e., W&W) as:  

𝜏1 = 𝐸(𝑦1 − 𝑦0) (1) 

Equation 1 states that our goal is to estimate the average treatment effect (𝜏1), which is 

the expected difference in outcomes between receiving the treatment (𝑦1) and what the 

outcome would have been without the treatment (𝑦0).  

The challenge with estimating the average treatment effect, however, is that for each 

individual student, i, we do not observe both outcomes. Rather, we only ever observe 

realized outcome: (𝑦1𝑖) if a student received the intervention or (𝑦0𝑖) if they did not. 

Therefore, we need to estimate what a students’ outcomes might reasonably have been, if 

they had been in the other group. Our matching method finds observationally similar 

students to do this.  

One of the most critical methodological aspects of matching is selecting which 

characteristics students are matched on. One could conceive, for example, of matching 

students with the same test scores before the introduction of W&W in the classroom. 

Using this single student characteristic, test scores, would likely result in many potential 

matches for each intervention student. However, just because students have the same test 

score, does not mean that they are otherwise very much alike. On the other hand, 

matching students with similar family backgrounds, similar schooling experiences, and 

similar academic levels before the intervention might produce a very good match, but it 

is unlikely such a match exists for most students.  

Propensity scores balance the two concerns of matching on enough characteristics and of 

finding matches that look similar in the data, by estimating a single number from the 

matching characteristics. That single number, or propensity score, is the estimated 
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probability that an individual will receive the treatment, given their characteristics. 

Therefore, propensity scores allow for the use of many characteristics, and reframes what 

“similar” means. 

While propensity scores allow for the inclusion of as many characteristics to match upon 

as the data allow, there are guidelines for selecting which characteristics t0 (Holmes, 

2014). Specifically, the characteristics used to match students should be related to both 

selection into treatment and the outcome of interest, since these are the confounding 

characteristics that we need to account for.  However, we must also be careful that any 

characteristic included in the model are not affected by the selection process (i.e., 

endogenous).  

The final endogeneity requirement is an important methodological requirement for 

meeting WWC guidelines. This model meets these WWC requirements, because many 

measures were collected before the beginning of the intervention (e.g., the 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), thus making them unlikely to have changed due to the selection process. The WWC 

Standards Handbook clearly states that under these conditions, covariates are not 

potentially endogenous (What Works Clearinghouse, 2020, p. 33). 

Our rich data set allows us to consider hundreds of potential measures at the district, 

school, and classroom levels that might impact selection and student outcomes. In order 

to first look at the relationship between characteristics and selection into treatment, we 

employed a machine learning technique called Lasso regression (least absolute shrinkage 

and selection operator) (Tibshirani, 1996). Lasso regression can be used to shrink the 

coefficients of variables that are not predictive of an outcome and can therefore be used 

in model selection. In this case, we used Lasso regression to select which pre-intervention 

measures were most predictive of selection into the W&W intervention.  

Next, we used prior research to provide evidence as to which of the characteristics we 

found using Lasso (i.e., predictive of the intervention), were also predictive to student 

learning (i.e., our outcome of interest). We found evidence that a school’s locale (e.g., 

rural, urban, etc.) (Jimenez-Castellanos, 2010; Lafortune et al., 2018; Lane et al., 2018; 

Shores & Ejdemyr, 2017); size (Egalite, 2017) ; student-teacher ratios (Bosworth, 2014; Li 

& Konstantopoulos, 2017); percentage of students eligible for free or reduced 

lunch(Breger, 2017; Carnoy & García, 2017; Reardon, 2011); and support for collaborative 

planning (Reeves et al., 2017) are all predictive of differences in student outcomes. In 

addition, we found a research basis linking teachers’ pay (Hanushek et al., 2019; 

Hendricks, 2014; Pham et al., 2021), experience, and education to student outcomes. We 

found a weaker research basis linking teachers of foreign decent (Seah, 2018) ; support 

for new teachers (Ronfeldt & McQueen, 2017); and teachers’ desire for PD aimed at 

helping students with disabilities to student outcomes (Feng & Sass, 2013; Fischer et al., 

2018). However, there is some research suggesting that immigrant teachers 

systematically have different impacts on students, and that PD aimed at helping students 
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with disabilities can be beneficial for general education teachers, for example. Therefore, 

we also included these characteristics in our model.  

However, some characteristics that were predictive of the intervention had little to no 

evidence that they were linked to student outcomes. For example, we found that teachers’ 

responses to questions about efforts to reduce routine paperwork; the amount of time 

teachers spend on school related activities outside of school hours; and responses 

regarding whether the school board was elected, were all predictive of the intervention, 

but not linked to student outcomes in prior literature. Researchers have shown that 

including characteristics that are correlated with the intervention selection, but not the 

outcome, do not add precision to the estimates and can lead to dropped observations 

(Austin et al., 2007). Therefore, we do not include any of these characteristics in our 

propensity score model.  

Thus, we used a combination of empirical methods and prior research in order to identify 

the characteristics, or variables, that form the basis of our propensity score model. We 

define the estimated propensity score of student i, p̂(𝑥𝑖), as the conditional probability of 

receiving the intervention (i.e., taught using W&W), t, given the student’s observed 

characteristics (𝒙𝑖) as: 

p̂(𝑥𝑖) =  Pr (𝑡𝑖 = 1|𝒙𝑖) (2) 

As noted above, the vector of observed student characteristics, 𝒙𝑖, includes a variety of 

students’ 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’ perceived 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. Observed characteristics also include 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. 

The model also includes student characteristics that are important predictors of student 

outcomes, including grade, gender, race, pre-intervention test scores, disability status, 

ELL status, and age. We then combine these characteristics to estimate a propensity 

scores for each student using logistic regressions, which is the most common estimation 

method for estimate propensity scores (Powell et al., 2019). 

Next, we use the nearest neighbor method with replacement to predict what a students’ 

potential outcome would plausibly have been in the other group (e.g., the non-

intervention group, for students in the W&W intervention group). Specifically, we 

calculate the average outcome of individuals with the closest propensity scores, but who 

received the other intervention condition. Formally, we predict the potential outcome 

(�̂�𝑡𝑖) for student i as: 

�̂�𝑡𝑖 = {

𝑦𝑖                       if   𝑡𝑖 = 𝑡
∑ 𝑤𝑗𝑦𝑗𝑗∈𝑚

∑ 𝑤𝑗𝑗∈𝑚
        otherwise

 (3) 

https://j1visa.state.gov/programs/teacher/


 

13 
 

Where 𝑦𝑖 is student i’s realized outcome and 𝑦𝑗 is the outcome of student i’s nearest 

neighbor.  The least number of nearest-neighbor matches allowed are denoted as m, 

which we set to one, and 𝑤𝑗  are frequency weights for student i’s nearest neighbor (i.e., 

student j).  Equation 3 essentially says that when we want the estimate of the intervention 

status the student experienced, we use the student’s observed outcome. However, when 

we need an estimate for the intervention status the student did not experience, then we 

calculated the weighted average outcome from the at least m nearest neighbors who did 

experience the other treatment status.  

Now that we have a plausible estimate for what the students’ outcomes would have been 

if they had received the opposite treatment, we can estimate our average treatment effect 

(�̂�1) as: 

�̂�1 =
∑ 𝑤𝑖(�̂�1𝑖 − �̂�0𝑖)

𝑛
𝑖=1

∑ 𝑤𝑖
𝑛
𝑖=1

 (4) 

Where 𝑤𝑖  is the frequency weight of student i, and �̂�1𝑖 and �̂�0𝑖 are defined in equation 3. 

This equation essentially says that we estimate the average treatment effect by taking the 

weighted average of the difference between the observed and estimated outcomes for each 

individual.  

In addition to the careful selection of characteristics into our model, WWC guidelines 

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 1st 

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 calculations1 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.  Mean differences at the grade levels presented in this paper meet this requirement.  

Figure 2   

Baseline Equivalency of Pre-Test Measures 

 Baseline 
Equivalency 

Sample Means 

 Standardized Mean 
Difference 

W&W Non-W&W 

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 
 

                                                           
1These are calculated as the difference in means between the two sample groups, divided by the pooled standard 
deviation. 
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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 (What Works Clearinghouse, 2020, p. F-2). 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 statistically significant findings. These estimates follow an estimation procedure 

proposed by (Abadie & Imbens, 2016) 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 W&W. 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. 

Figure 3   

Estimated Impact of Wit & Wisdom Implementation on TRC Scores 

Panel A: All W&W Teachers 

 

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 (2016): ~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 first- through 

third-grade classrooms. These estimates are statistically significant in first and second 

grades, when we estimate statistical significance using Abadie and Imbens (2016) 

estimators, but not so 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 the statistical significance and interpretation of these effects are different. 

0.69
1.15

0.43

-3

-2

-1

1

2

3
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***
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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 fourth- and fifth-grade 

students’ state test scores. These estimates show that both fourth- and fifth-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 estimating statistical significance). Specifically, in fourth 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, fifth-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) 

 

 

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 (2016) estimates: ~p<.10, 
*p<.05, **p<.01, ***p<.001 and using WWC adjustments:  ~p<.10, *p<.05, **p<.01, ***p<.001 
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In order to better understand the estimates in Figure 4, we standardized our estimates. 

These calculations show that in fourth grade, W&W students gained an average of o.o3 

standard deviations, as compared to their matched peers. In fifth grade, W&W students 

gained an average of 0.04 standard deviations, in comparison to their matched peers. 

These learning gains translate into roughly 11.5 additional days of learning in fourth grade 

and 19 additional days of learning in fifth grade, as research shows that fourth- and fifth-

grade students literacy scores increase approximately 0.40 standard deviations on 

nationally normed tests (Hill et al., 2008). 

Discussion 

Recall that we also have extensive data gathered from stakeholder surveys and classroom 

observations during the first year of the W&W implementation. In order to better 

understand our findings, we explore these descriptive data.  

The modest student gains found above comport with what we saw in classroom 

observations and with teacher survey responses. Specifically, both qualitative sources of 

evidence suggest that teachers used W&W, but struggled to teach some aspects of the 

curriculum. However, both teachers and observers noted promising changes in 

instruction and student learning.  

Classroom observations and teacher survey responses suggest that almost all teachers in 

schools that adopted W&W used the curriculum.  Specifically, 95% of teachers in schools 

that adopted W&W (“W&W schools”), indicated that they used W&W materials to plan 

their ELA lessons. In addition, 86% of teachers in W&W schools reported that they used 

W&W as their primary curriculum. School leaders’ expectations for W&W use mirrored 

teachers’ reported use. Specifically, all school leaders in W&W schools stated that they 

expect their teachers to use W&W and 90% expected their teachers to “always” use W&W. 

However, both survey responses and classroom observations suggest that many teachers 

struggled to use W&W with fidelity. Only 40% of teachers in the W&W schools reported 

that they used every component of W&W “always.” A larger percentage of teachers, 67%, 

used all W&W materials at least “most of the time.” Despite encouraging reports of 

fidelity, classroom observers saw virtually no use of concluding lesson elements (i.e., land, 

wrap, or deep dives) and very few craft writing lessons, two key components of the W&W 

curriculum. Observers also noted that, given the lessons observed in the late spring, few 

teachers were likely to finish all four W&W modules before the end of the academic year. 

These findings suggest that both using materials with fidelity and pacing were challenges 

to teachers during their first year of W&W implementation. 

Nonetheless, both observations and survey responses suggested promising changes in 

student learning. For example, the survey responses of teachers who used W&W as their 

primary curriculum stated that, since the adoption of W&W, their students wrote with 

more evidence from texts; increased their use of vocabulary; and had more knowledge 

about the world. In addition, teachers who used W&W more frequently reported 

observing more evidence of student learning in these dimensions, compared with 

teachers who used W&W less frequently.  
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Classroom observers noted differences among both teachers and students in W&W 

classrooms, compared to non-W&W classrooms. For example, teachers who used W&W 

required their students to provide precise answers with evidence from texts more 

consistently than teachers in classrooms not using W&W. In addition, students in W&W 

classrooms were more likely to read and re-read complex texts; practice speaking and 

listening skills through discussions; and practice writing. Students in W&W classrooms 

also used more sophisticated vocabulary and engaged in thoughtful discussions around 

challenging content.  

Given these additional findings and support from the literature, it seems likely that 

improved fidelity and additional time for complete implementation will improve 

outcomes. 

Conclusions 

The results presented here were obtained with the most rigorous evaluation methods 

feasible, thus meeting ESSA’s requirements for Tier 2, or moderate, evidence. Results 

suggest that the implementation of a high-quality ELA curriculum, 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 first and second 

grades are statistically significant when using standard estimation methods, but not 

under the adjustments required by WWC. Estimates in third through fifth grades are 

positive, but statistically insignificant. However, recall that meeting WWC standards is 

not a requirement of ESSA; therefore, the alternate estimates are also considered valid.  

These technical differences aside, our estimates suggest that the implementation of W&W 

is associated with increased student literacy outcomes across all grades and scores 

evaluated, even in the first year of implementation, with students gaining a level on their 

TRC scores on average or increasing their ELA test scores by a percentage point. These 

are promising findings given prior research on both the challenges of implementing a new 

curriculum, and the length of time it often takes to fully realize the positive learning gains 

derived from implementing high-quality curricular materials.  
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