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Executive Summary

Funded by a research grant from the U.S. Department of Education’s Institute of Education Sciences,
Johns Hopkins University (JHU) and ICF are conducting a national study of an elective lab course,
Accelerating Literacy for Adolescents (ALFA) Lab, which seeks to improve students’ reading
achievement, particularly for those from economically disadvantaged communities. ALFA Lab is offered
as a one-semester extra-help course that the most-challenged readers take in addition to their regular
English course during the first or second semester of Grade 9. Making use of small teams rotating
through stations, the intent is to enhance student comprehension, motivation, vocabulary development,
and fluency. ICF is conducting an external evaluation of ALFA Lab to study (1) the impact of the lab on
reading achievement and motivation, (2) how the lab is being implemented, and (3) the cost of
implementing the lab. This report provides findings based on data collected from four schools in three
cohorts during the 2019-2022 school years.

The study employs a regression discontinuity (RD) design. Students whose pre-ALFA Lab reading scores
were below a cutoff point were assigned to ALFA Lab and those with scores above the cutoff were
assigned to the business-as-usual (BAU) instruction group. We used a comprehensive online literacy
assessment, STAR Reading, to assess reading achievement. To assess student reading motivation, we
employed the Adaptive Reading Motivation Measure (ARMM) to measure multiple constructs (e.g., self-
efficacy and intrinsic, extrinsic, and social motivation for reading), yielding overall General Reading
Motivation (GRM) and Reading Frequency (FRQ) scores. We also examined implementation fidelity and
cost. Prominent findings are summarized below.

e Student demographics vary across the four schools. Two schools were diverse while two were
predominantly White or Hispanic.

e The four participating high schools made considerable progress implementing the ALFA Lab
program. Teachers were implementing ALFA Lab components—such as Daily Launch, Main
Station, Wordology, Collaboration Station, and Media Madness—at every class meeting or
nearly every class meeting, Additionally, over two-thirds of survey respondents indicated they
used the ALFA Lab student worksheets, teacher handbook, and teacher manual as well as
reading selections for the Feisty Felines, Heroes, and Galaxy units. All observed ALFA Lab classes
demonstrated evidence of implementing most ALFA Lab components included in the Checklist
for ALFA Implementation (CFAl).

e Combining data across sites, we found that ALFA students outperformed the BAU group in
reading achievement (STAR assessment), reading motivation, and reading frequency (ARMM),
although the differences were not statistically significant.

e Mediation analyses exploring whether reading motivation and reading frequency measures
explain estimated ALFA Lab impacts on STAR outcome scores found no statistically significant
effects, though each explained 30% and 22% of the total effect, respectively. Analyses exploring
whether student factors moderated the estimated ALFA Lab impact estimates found no
statistically significant effects for STAR or reading motivation outcomes, but did find significant,
positive effects for males, non-English Language Learner (ELL) students, non-special education
(SPED) students, and Hispanic students.
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e The average cost for a one-semester ALFA Lab program is $29,731, with a cost per student of
$1,351. The total costs of operating an ALFA Lab program varied largely across the four
participating schools, ranging from $22,684 to $90,776. The primary factors driving the
difference were the number of sections and number of participating students in each school.
The more program sections a school has—with more participating students—the higher the
total cost, with a similar per-student cost around $1,200.

e Itisimportant to acknowledge the tremendous challenges the corona virus 2019 (COVID-19)
pandemic posed to ALFA Lab implementation and data collection. When the President declared
a national emergency on March 13, 2020 because of the pandemic, Cohort 1 schools abruptly
ended the academic year on that very day. Posttest outcome assessment was thus delayed for
Cohort 1 until participants were sophomores. For Cohort 2, schools implemented a remote-only,
synchronous learning schedule or a hybrid model in which general education students
alternated between in-person and virtual classes except during COVID-19 outbreaks when
instruction became fully remote for a time. For Cohort 3, even with the return to in-person
instruction, teachers and principals described challenges with student engagement and
participation in academic coursework.

In the course of the study, we have prepared a series of reports including annual implementation
reports, an interim outcome report, cost study analysis, and school-level reports to provide ongoing
feedback to the intervention team and participating schools. The study team also presented at
conferences organized by the American Educational Research Association, the American Evaluation
Association, and the Society for Research on Educational Effectiveness.
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Introduction

Funded by a research grant from the U.S. Department of Education’s Institute of Education Sciences
(IES) running from 2018-2023, Johns Hopkins University (JHU) and ICF are conducting a national study of
an elective lab course, Accelerating Literacy for Adolescents (ALFA) Lab, which seeks to improve
students’ reading achievement, particularly for those from economically disadvantaged communities.
The lab was originally developed at JHU as one component of the Comprehensive School Reform Design
dubbed Talent Development Secondary (TDS). Although TDS has since spun off from JHU as an
independent organization, the ALFA Lab course continues to be updated and disseminated by the Center
for Social Organization of Schools at JHU. It is offered as a one-semester extra-help course that the
most-challenged readers take in addition to their regular English course during the first or second
semester of Grade 9. The lab was designed to enhance students' comprehension strategies, motivation,
vocabulary development, and fluency. Each lab begins with a Daily Launch and then, during the bulk of
the lab session, students rotate in small teams to four different stations (i.e., Main Station, Collaboration
Station, Wordology, and Media Madness) where they work both individually and collaboratively to
complete activities requiring them to apply comprehension skills, word knowledge, and writing skills.

ICF is conducting an external evaluation of ALFA Lab to study (1) the impact of the lab on reading
achievement and reading motivation, (2) how the lab is being implemented, and (3) the cost of
implementing the lab. This report provides findings on student reading achievement and motivation
based on data collected from three cohorts of students in 2019-2020, 2020-2021, and 2021-2022
school years. School 1 (New York), and School 3 (California) were involved in all three cohorts while
School 2 (Connecticut) and School 4 (Alabama) participated in Cohort 3 only.!

It is important to acknowledge how the corona virus 2019 (COVID-19) pandemic affected the ALFA Lab
implementation and data collection. Because of the President’s declaration of a national emergency,
schools in Cohort 1 closed months early (in March 2020) and posttreatment outcome data could not be
collected until participating freshmen had become sophomores. In Cohort 2, participating freshmen
(both ALFA and non-ALFA) either received full-time remote instruction or experienced a hybrid
instructional model throughout the year: School 1 (NY) adopted a hybrid model in which all ninth-grade
general education students attended class in person just 2 days per week (Mondays and Thursdays) and
remotely via videoconference 3 days per week. School 3 (CA) implemented a remote-only, synchronous
learning schedule for most students throughout the 2020-2021 school year. A limited number of
students were able to attend their virtual classes from the school building (e.g., if they had no internet
access at home). In Cohort 3 (the 2021-2022 school year), three of the four schools (School 2 [CT],
School 3 [CA], and School 4 [AL]) returned to in-person instruction immediately and School 1 (NY)
resumed in-person instruction a couple of months after the school year began. Even with the return to
in-person instruction, focus group participants described challenges with student engagement and

" A charter high school located in Louisiana participated in cohort 1 of ALFA Lab. Due to low enrollment
and the lack of outcome data, the school was excluded from the analysis.
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participation in academic coursework. Additionally, participants noted students may have been absent
for an extended period due to COVID-19 quarantine policies, none of which was unique to ALFA Lab (see
Exhibits B2.1 and B2.2 in Appendix B for attrition rates calculated by including students with missing
outcomes and excluding students with missing outcomes, respectively). All of these are major potential
threats to “achieved relative strength” or the intended treatment versus comparison contrast on the
ALFA Lab key components, which in turn can reduce the differences between the groups on the
outcome.

Theory of Change

Figure 1 outlines the theory of change (TOC) associated with ALFA Lab and its intent to impact student
achievement. Each of the key pieces can be defined as follows:

The navy-blue box depicts the basic inputs needed to implement ALFA Lab. (This is the sole box
under Inputs.)

The orange boxes depict key components of the ALFA Lab program. (The three boxes at the
bottom of the Key Components column.)

The glowing light-blue boxes depict factors believed to have an impact on the key components.
(This includes the box under the Mediators column and the box under the Moderators column.)
Specifically, the light-blue box radiating gray depicts mediators that are believed to have a
potential impact on the key components directly (e.g., student-teacher ratios will impact
instruction during lab time). The light-blue box radiating green depicts moderators that have the
potential to impact how the key components may (or may not) influence direct impacts on
student reading achievement.

The purple boxes depict intermediate outcomes that have the potential to function like
mediators, at least in the sense that they have the potential to indirectly impact student reading
achievement based on how the key components influence them. In effect, these intermediate
outcomes are anticipated to function like mediators that influence student reading achievement
through indirect paths from key components. (The three boxes under the Short/Long-Term
Outcome column.)

The navy-blue bracket across the bottom reflects the influence that external events may have
had on the ALFA Lab implementation and/or impact estimates (e.g., COVID-19 pandemic,
economic downturn, differentially low socioeconomic status in participating schools).

M2
ZICF 2



Inputs

ALFA Lab Final Report

Key Components Mediators Moderators Short/Long-Term Outcome
Implementation Fidelity . .
Small Teacher/Student Ratio Reading Motivation |- — —
Adequate Time Devoted to Lab _
Elements -2 %
Classroom Management - 27, ‘I Reading Frequency
™| General Material Use -7 //65:’ s -
Instruction: Training Participation P AR AS
Comprehension Strategies School/District Support .00 e
Reading Fluency 7z .7
Vocabulary
Writing

Program Training
Coaching
Materials

Responsive Instruction:
Texts on Reading Level
Small-Group Instruction
Technology

Student Collaboration

Lab Based Around:
Interesting Thematic Units
Project-Based Learning

Reading Achievement

A

|

Sample Characteristics
Student Demographics
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External Factors Influencing the Model (e.g., COVID-19 Pandemic, Economic Factors, etc.)

Figure 1. ALFA Lab Theory of Change
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Research Questions

Below are the research questions associated with the ALFA Lab evaluation, aligned with the theory of
change presented in Figure 1. This report will provide findings regarding research questions 1 through 6
(RQ1-RQ6) based on combined data from three cohorts. RQ1-RQ5 were written in our research grant
whereas RQ6 is an additional question the research team explored using the available data.

Confirmatory Question

RQ1: Does the offer/participation in ALFA, compared to business-as-usual (BAU) experiences,
improve ninth graders’ reading achievement, as measured by the Renaissance STAR
assessment?

Exploratory Questions

RQ2: Does offer/participation in ALFA, compared to BAU experiences, improve students’
general motivation for reading?

RQ3: Does offer/participation in ALFA, compared to BAU experiences, improve students’
reading frequency?

RQ4: How well is the ALFA Lab program implemented with fidelity? What are the factors that
facilitate or hinder implementation?

RQ5: What is the cost associated with implementing the ALFA Lab program, and what
proportion of the costs are borne by the school?

RQ6: What is the relationship between adolescents with diverse motivational profiles and their
reading outcomes?

Methods

Impact Questions (RQ1-RQ3)

This section begins by introducing the regression discontinuity design and describing the sample
characteristics. Then we discuss the outcome measures for student reading achievement, motivation,
and frequency. Finally, we detail the analytic methods.

Regression Discontinuity Design

To estimate program effects, one must reliably establish an unbiased estimate of the counterfactuals;
the outcomes that would have been observed in the absence of the intervention. Regression
discontinuity (RD) designs provide a method for obtaining unbiased estimates when random assignment
to treatment is not possible by establishing a cutoff point along an assignment variable’s continuum to
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determine receipt of treatment or membership in a BAU instruction group. In this study, we
implemented an RD design by assigning students whose pre-ALFA Lab reading scores were below a
cutoff point to ALFA Lab and those with scores above the cutoff to the comparison group. Since ALFA
Lab is designed to serve all of a school’s most-challenged readers during a single semester of Grade 9,2 it
is not feasible to employ a randomized controlled trial as some of the students most in need would likely
be assigned to the BAU group. To the extent possible, the study team adhered to the standards for high-
quality RD studies, articulated by the What Works Clearinghouse (WWC)™ Procedures and Standards
Handbook, Version 5.0 (WWC Standards 5.0).

RD designs generate consistent estimates of the program effect if: (1) the relationship between the
outcome and assignment variable is modeled appropriately, (2) the assignment variable is not
manipulated to influence assignment to the treatment group, and (3) there is a continuous functional
relationship between the outcome and assignment variables. The research team worked with schools to
establish eligibility criteria for each cohort’s Grade 9 participants based on their prior grade data from
locally administered assessments and course grades. Given ALFA Lab’s cooperative, student-centered,
multiple learning stations approach, most students who displayed severe levels of disruptive behavior in
the previous grade were excluded from the study and instead received case-managed behavior supports
(and customized literacy supports if needed). Additionally, most students in special education (SPED)
whose individualized education program (IEP) specifically excludes them from the mainstream English
language arts (ELA) classes were excluded so that they could receive more intensive supports.

The schools included in the study were of varying sizes and student disadvantage. For each cohort and
school, Table 1 shows the assessment and cut-score used to determine assignment to the ALFA Lab
intervention as well as the number of eligible students that had at least one available outcome score
and no missing covariate data (see Appendix B, p. B-4 for attrition details).? Note that for School 1 (NY),
School 2 (CT), and School 4 (AL), all students assigned to ALFA Lab participated during the first semester
of the year. In School 1 (NY), ALFA Lab replaced the first-semester Strategic Reading course for those
identified for reading assistance and all students received the full, required English 9 course during the
second semester in 90-minute periods. In Schools 2 (CT) and 4 (AL), ALFA Lab functions as an additional
course (i.e., does not replace the core English course). In School 3 (CA), ALFA Lab participation replaced
one semester of a full year geography course. All students in School 3 (CA) take the core English course
for the entire Grade 9 year. School 3 (CA), however, had some students take ALFA Lab during the first
semester and some during the second semester because they had more students deemed eligible for
assignment than could be served in the first semester’s ALFA Lab sections (both sets were included in all

2 The ideal implementation provides for a school’s most-challenged readers to participate in ALFA Lab
during the first semester of Grade 9, albeit potentially across multiple sections. However, some
participating schools had more students in need than could be served in a single semester. In those
instances, students were served in the second semester.

3 Reasons students at any of the sites were not eligible for assignment include transferring out of the
participating school, status as an English Language Learner (ELL) or placement in SPED, participation in
an Advancement Via Individual Determination (AVID) program, scheduling conflicts, or a lack of a valid
assignment variable measure.
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analyses). School 2 (CT) and School 3 (CA) also had some level of non-compliance, where students did
not end up in the appropriate group based on their assignment variable, resulting in a Fuzzy RD design.*

4 At School 3 (CA), cohort 2, six students should have been assigned to ALFA Lab but became
comparison students. At School 1 (NY), cohort 2, seven students should have been assigned as
comparison students but were assigned to ALFA Lab. School 3 (CA) in cohort 3 had two students who
should have been assigned as comparison students but were assigned to ALFA Lab, while School 2 (CT)
had nine students that should have been assigned to ALFA Lab but became comparison students. These
changes in assignment were due to school personnel responding to external information such as superior
course grades despite a low prior standardized test score (CA), scheduling conflicts (CT), or teacher
shortages forcing classroom collapses (NY). A Fuzzy RD design accounts for the non-compliance when
generating impact estimates.

M2
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Table 1. Assessment and Cut-Score Information

Assessment
School
NTotal NALFA
1 CA Degrees of Reading Power 7.5 117 78 39
NY Grade 7 ELA Scale Score 581 72 9 63
Total 189 87 102
CAASPP*/Grades
2 CA Composite -0.167 213 82 131
NY Grade 7 ELA Scale Score 588 93 30 63
Total 306 112 194
3 AL g)dmentum Scores (Grade 1160 67 29 45
Block 1 (Grade 8 Fall
CA STAR) 481 157 44 113
Block 2 (Grade 8 Spring
STAR) 588 21 15 6

STAR Reading Score

CT (Grade 9 at entry) 6.4 90 15 75
iReady Reading

NY Assessment 600 98 40 58

Total 433 136 297

*California Assessment of Student Performance and Progress (CAASPP)

Estimation of the intent-to-treat (ITT) RD-based impact of ALFA Lab proceeds using a continuity-based,
nonparametric regression approach that obtains an impact estimate as the difference of two separate
one-sided, nonparametric (local polynomial) boundary regression functions at the cut-score given a
chosen polynomial (e.g., p = 1 for linear), kernel-weighting function (e.g., triangular) and data-driven
selected bandwidth h. Effectively, data from each side of the cutoff are used to model the assignment
variable-outcome relationship, and can be done so within separate, unique bandwidths on each side of
the cutoff (i.e., allowing for potentially different slopes). Using the same weights and data-driven
bandwidth, the RD effect can also be estimated using the equation:

Y = Bo + BlX + BzTrt + B3XTTt +e

where Y is the outcome variable, 3, is the intercept, X is the assignment variable, Trt is a variable
denoting treatment or comparison group membership and f3, is the coefficient associated with the
treatment group membership and 5 is the coefficient associated with the interaction between the
assignment variable X and the treatment indicator Trt. When the assignment variable is centered at the
cut-point (as it is in our analyses), 8, can be interpreted as the causal effect of treatment assignment at
the cut-point. The Fuzzy design specification incorporates a single binary variable denoting membership
in the ALFA Lab (or BAU) groups.

Analytic Process
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Smoothing/Binning Data

Both quantile-spaced (QS) bins, which contain the same number of observations in each bin, and evenly-
spaced (ES) bins, which partition the assignment score distribution into bins each of the same distance
along the assignment score continuum, are used to create binned scatter plots to graphically explore the
assignment-outcome relationship. Additionally, two distinct methods for determining the number of
bins are utilized. The integrated mean-squared error (IMSE) method minimizes (an asymptotic
approximation of) the mean-squared error that results from approximating the individual data points
with a local constant. The second bin selection method is the mimicking variance (MV) method, in which
the number of bins is chosen so the overall variability of the binned means is close to the variability of
the raw data. Plots based on IMSE bins can then be used to identify a well-fitting form of a regression
function (Cattaneo, Idrobo & Titiunik, 2020).

Point Estimation

In this study, we explored a number of different RD model specifications as a form of sensitivity analysis,
prioritizing the following specifications as our primary model:

= Alocal linear specification

= Atriangular kernel that more heavily weights cases closer to the cutoff (Cattaneo, Idrobo &
Titiunik, 2020, p. 42)

= The identification of separate bandwidths on each side of the cut-score designed to minimize
the mean-squared error (MSE) of the point estimate (Cattaneo, Idrobo & Titiunik, 2020)

= Effect size estimates are based on calculations aligning with Hedges’ g as outlined in the WWC
Procedures and Standards Handbook, Version 5.0

Inference

Cattaneo, Idrobo, and Titiunik (2020) recommend reporting robust bias-correct confidence intervals for
improved coverage and inferential properties in finite samples, along with the point estimate obtained
using the MSE-optimal bandwidth (p. 71). A term that estimates misspecification bias is removed from
the point estimate, and the standard error is adjusted to account for the additional variation that comes
with estimating the misspecification bias. Confidence intervals are computed accordingly. Results
presented herein will report the conventional point-estimate, standard error, and confidence intervals
as well as the robust bias-corrected point-estimate, standard error, confidence intervals and p-values. As
a form of sensitivity analysis, results using coverage error probability (CER)-optimal bandwidths
(Cattaneo, Idrobo & Titiunik, 2020, p. 70) are also presented.

Differential Assignment & Overall Impact Estimates

As seen earlier in Table 1, a different assignment variable and cut-score was used for each site (see
Appendix A for more details). The assignment variable for each site was standardized through a z-score
conversion process using the mean and standard deviation of the assignment variable (Gill et al., 2007;
Wong et al., 2013). Subsequently, the z-score value associated with the raw-scale cut-score was
subtracted from each z-score so that the cut-score was set at zero (Cattaneo, Titiunik, Vazquez-Bare &
Keele, 2016). For this report, an overall estimate of ALFA Lab impact was estimated across sites and
cohorts. Follow-up analyses conducted by site will be presented in a later report.
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Sample Characteristics

Table 2 displays descriptive characteristics of students by school in the ALFA Lab and BAU groups. ALFA
Lab students were mostly male and predominantly White at two sites and mostly Hispanic at the NY and
CA sites. Although in general the intervention was not designed for students receiving English Language
Learner (ELL) services, some students with these classifications ended up in the treatment group.
Relatively few students were classified as requiring SPED in the sample.

M2
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Table 2. Demographics by Site and Experimental Group

School 1 (NY) School 2 (CT) School 3 (CA) School 4 (AL) Pooled Total
Demographic ALFA BAU ALFA BAU ALFA BAU ALFA BAU
Gender
Female 62 36.5% 172 54.6% 0 0.0% 0 0.0% 109 41.3% 156 50.5% 11 478% 20 42.6% 182 33.7% 348 415% 530 38.5%
Male 108 63.5% 143 454% 15 100.0% 76 100.0% 155 58.7% 153 49.5% 12 522% 27 57.4% 290 53.7% 399 47.6% 689 50.0%
Missing 0 00% O 0.0% 0 0.0% 0 0.0% 68 20.5% 91 22.8% 0 0.0% 0 0.0% 68 12.6% 91 10.9% 159 11.5%
Race
Asian 1 06% 5 1.6% 1 6.7% 1 1.3% 3 11% 6 1.8% 0 0.0% 0 0.0% 5 0.9% 12 1.4% 17 1.2%
African American 52 311% 54 18.1% 4 267% 7 92% 77 27.3% 54 16.2% 0 0.0% 0 0.0% 133 24.6% 115 13.7% 248 18.0%
Native American 1 0.6% 1 0.3% 0 0.0% 0 0.0% 12 43% 8 2.4% 0 0.0% 2 43% 13 24% 11 1.3% 24 1.7%
Hispanic 75  449% 171 57.2% 2 13.3% 9 11.8% 152 53.9% 216 64.9% 0 0.0% 1 21% 229 424% 397 47.4% 626 45.4%
Multi 1 0.6% 1 0.3% 1 6.7% 2 26% 8 2.8% 15  4.5% 0 0.0% 0 0.0% 10 1.9% 18  21% 28 2.0%
White 38 228% 69 23.1% 7 46.7% 57 75.0% 22 78% 31 9.3% 23 100.0% 44 93.6% 90 16.7% 201 24.0% 291 21.1%
Did not respond 0 00% O 0.0% 0 0.0% 0 0.0% 8 28% 3 0.9% 0 0.0% 0 0.0% 8 1.5% 3 0.4% 11 0.8%
Missing 2 1.2% 14  4.4% 0 0.0% 0 0.0% 50 15.1% 67 16.8% 0 0.0% 0 0.0% 52 9.6% 81 9.7% 133 9.7%
ELL
No 126 75.0% 220 73.1% 15 100.0% 76 100.0% 277 85.5% 368 93.2% 23 100.0% 47 100.0% 441 81.7% 711 84.8% 1152 83.6%
Yes 42  25.0% 81 26.9% 0 0.0% 0 0.0% 47 14.5% 27 6.8% 0 0.0% 0 0.0% 89 16.5% 108 12.9% 197 14.3%
Missing 2 1.2% 14  4.4% 0 0.0% 0 0.0% 8 24% 5 1.3% 0 0.0% 0 0.0% 10 1.9% 19 23% 29 2.1%
SPED
No 147 87.5% 301 100.0% 9 600% 70 94.6% 320 98.8% 392 99.2% 16 69.6% 46 97.9% 492 91.1% 809 96.8% 1301 94.4%
Yes 21 125% 0 0.0% 6 400% 6 7.9% 4 1.2% 3 0.8% 7  30.4% 1 21% 38  7.0% 10 1.2% 48 3.5%
Missing 2 12% 14  4.4% 0 0.0% 0 0.0% 8 24% 5 1.3% 0 0.0% 0 0.0% 10 19% 19 23% 29 21%
Total 170 35% 315 65% 76  84% 15 16% 332 45% 400 55% 23 33% 47 67% 540 28% 838 100% 1378 72%
A\
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Attrition Calculations

Study attrition occurs when participating units are lost after being assigned to study conditions (e.g.,
students transfer to another school, drop out of school, or discontinue participation in the study). Table
3 displays the number of students lost after the assignment process, the raw rates of attrition for each
school overall (by condition), and the difference in raw attrition rates between the two conditions. To
understand how the attrition process might bias estimates, WW(C Standards 5.0 recommends estimating
mean attrition rates at the cut-point for both the treatment and control groups using a method that
accounts for the forcing variable. The standards also specify the overall and differential attrition rates
thresholds for a study to meet design standards with and without reservations. Attrition rate estimates
based on WWC recommendations are presented in Appendix B (pp. B4-B5) and were calculated using
the same bandwidths and model specifications that were used to obtain impact estimates. WWC-based
attrition rates consider sample loss occurring because of missing data (i.e., no outcome scores). Focusing
on the intervention group level, among the BAU group a total of 430 students counted toward attrition,
with 137 due to leaving their respective school (after assignment) and 395 because of missing outcome
data (16% and 47%, respectively). Among the ALFA Lab group, a total of 358 students counted toward
attrition, with 86 due to leaving their school and 300 because of missing outcome data (16% and 56%,
respectively).
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Table 3. Raw Attrition Rates*

Site Group Totaln Total Attrition Attrition % Leavern Leaver % Missing Outcome n  Missing Outcome %

1 CA BAU 69 45 65.2 30 435 37 53.6
ALFA 125 79 63.2 26 20.8 62 496

NY BAU 153 116 75.8 35 22.9 112 73.2
ALFA 43 39 90.7 8 18.6 38 88.4

2 CA BAU 150 63 42.0 10 6.7 61 407
ALFA 97 58 59.8 4 4.1 53 54.6

NY BAU 81 42 51.9 0 0.0 33 407
ALFA 68 64 94.1 0 0.0 42 61.8

3 AL BAU 47 5 10.6 2 43 1 2.1
ALFA 23 2 8.7 1 43 1 43

CA BAU 181 84 46.4 60 33.1 82 453
ALFA 110 67 60.9 47 42.7 64 58.2

CT BAU 76 14 18.4 0 0.0 12 15.8
ALFA 15 0 0.0 0 0.0 0 0.0

NY BAU 81 61 75.3 0 0.0 57 70.4
ALFA 59 49 83.1 0 0.0 40 67.8

Total BAU 838 430 51.3 137 16.3 395 47.1
ALFA 540 358 66.3 86 15.9 300 55.6

*Raw attrition rates are presented here to assess overall sample loss after assignment. These raw rates are not those used by the WWC to understand the impact
of attrition on internal validity. Predicted overall and differential attrition rates at the cut-point are available in Appendix B (pp. B4-B5).
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Student Outcome Assessment

While ALFA Lab assignment was based on locally defined criteria and data (i.e. the assignment variable
differed across sites), we used the same instruments to measure student outcomes across sites. We
used a comprehensive online literacy assessment, STAR Reading, to assess reading achievement. To
assess the ALFA Lab impact on student reading motivation and frequency, we employed the Adaptive
Reading Motivation Measure (ARMM) that measures multiple constructs (e.g., self-efficacy and intrinsic,
extrinsic, and social motivation) and yields General Reading Motivation (GRM) and Reading Frequency
(FRQ) scores.

Developed by Renaissance Learning, STAR Reading is a computer-adaptive test of reading
comprehension (STAR Reading, n.d.). The 10-minute test consists of 25 items selected from a bank of
more than 1,000 multiple-choice vocabulary-in-context questions. The vocabulary-in-context items
consist of a single sentence with a blank to indicate a missing word. The student must read and
complete the sentence, choosing the correct word from a multiple-choice list of three or four words.
Vocabulary-in-context items measure comprehension by requiring students to rely on background
information, apply vocabulary knowledge, and use active strategies to construct meaning from the
assessment text. For the Grade 9 assessment, Cronbach’s alpha reliability and test-retest reliability are
both at 0.90 based on the STAR norming sample. As noted earlier (pp. iv-1,) due to the Presidential
declaration of a national COVID emergency, Cohort 1 schools closed abruptly on March 13, 2020. Thus,
post-intervention assessment of the cohort’s participating students was postponed until 2020-2021
when they were 10" graders — in October 2020 at School 3 (CA) and in February 2021 at School 1 (NY).
However, in Cohorts 2 and 3, the STAR assessment was administered as planned in the second semester
of students’ ninth-grade year.

The ARMM is a 20-minute computer-adaptive assessment including 45 items assessing GRM overall and
15 subconstructs—curiosity, involvement, interest, value, challenge, grades, recognition, competition,
avoidance, self-efficacy, perceived difficulty, preference for autonomy, social motivation, prosocial
goals, and antisocial goals for reading (Davis et al., 2020). The ARMM, developed as part of a separate
IES grant-funded project, assesses GRM as indicated by six subfactors: self-efficacy, intrinsic motivation,
extrinsic motivation, reading autonomy, (lack of) reading avoidance, and social motivation. The
instrument was validated using confirmatory multidimensional item response theory (IRT) using a
sample of 7,449 students (Kingston et al., 2017) exhibiting adequate levels of both construct and
criterion validity with internal reliability of subscales ranging from 0.70 to 0.84 and an internal reliability
of 0.94 for GRM. The ARMM assessment was administered to Cohort 1 students at School 3 (CA) during
the fall of 2020 and to Cohort 1 and 2 students at School 1 (NY) beginning in February 2021. Cohort 3
participants at all schools completed the ARMM in April or early May, including fall and spring semester
participants at School 3 (CA).

Implementation Questions (RQ4)

Data to address implementation fidelity across the three cohorts of students in 2019-2020, 2020-2021,
and 2021-2022 school years were drawn from site visits and teacher surveys. Each visit included an
interview or focus group with one administrator, at least one ALFA Lab teacher, and at least one ELA
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(non-ALFA Lab) teacher regarding contextual information, literacy instruction, and, if applicable,
perceptions of ALFA Lab implementation. Following each site visit, ICF also administered a short survey
to ALFA Lab teachers regarding ALFA Lab implementation. Table 4 provides an overview of data
collection across the cohorts.

Table 4. Overview of Data Collection in Each Cohort

Data Collection Cohort 1 (2019-20) Cohort 2 (2020-21) H Cohort 3 (2021-22)

Site Visits N=3 (in-person) N=3 (virtual) N=5 (virtual)

ALFA teacher interview Yes Yes Yes

i%?:Tg ZI:CS,S: teacher Yes No Yes

Principal interview Yes No Yes

Treatment and Treatment group

Classroom observation comparison groups with No with PLATO and
PLATO and CFAI CFAI

ALFA teacher survey

(N and %) 5 (100%) 3 (100%) 6 (100%)

Note. School 3 (CA) conducted ALFA Lab during both fall and spring semesters, and participated in two site visits—
one during November and the other in March—and completed the survey once per semester in Year 2 and Year 3.
The interview/focus group protocols and teacher survey were developed by ICF with input from JHU.
The observation protocol consists of two components: Checklist for ALFA Implementation (CFAI) and
Protocol for Language Arts Teacher Observations (PLATO). The CFAI was developed by JHU and reviewed
by ICF. PLATO is a classroom observation protocol that was developed by Stanford University to
measure features of ELA instruction (Grossman et al., 2013). The ICF research team members completed
training and were certified on PLATO use to ensure reliability and accuracy in scoring. Each session was
observed and scored by two PLATO-certified reviewers.

ICF researchers coded all transcripts and notes according to a range of themes. Observation data were
recorded and scored using the CFAI and PLATO protocols (findings are presented in Appendices E and F).
ICF researchers conducted a descriptive analysis of the survey results (findings are presented in

Appendix D).

Cost Questions (RQ5)

The cost analysis is designed to help schools and districts understand the monetary costs of
implementing ALFA Lab. We will examine two types of costs: (1) the total cost of the program (value of
all goods and services used to implement the program, including in-kind or donated resources) and (2)
the cost of the program borne by the school (expenditures across the lifespan of the program including
start-up costs and maintenance costs). Costs were calculated with the ingredients method, which
accounts for all resources used to achieve the outcomes (Levin & McEwan, 2001). Both annual costs and
per-student costs will be calculated and reported.

The costs for the resources were gathered from the program developer, JHU, and surveys of teachers
and school principals. These were<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>