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Executive Summary
Nationally, two-thirds of high school students are unable to read and comprehend complex academic
materials, think critically about texts, and synthesize information from multiple sources, or communicate
what they have learned (NAEP, 2013). Without a substantial change in their academic literacy, U.S. high
school students face continued academic problems in high school and college because they are unable to
handle the quantity and complexity of assigned reading (ACT, 2012). Further, literacy instruction that
fosters the skills and dispositions required for reading comprehension of complex materials is seldom
found in U.S. high schools (Duschl, Schweingruber, & Shouse, 2007; Reisman, 2011). Recent research
suggests that disciplinary literacy and reasoning skills are rarely a focus of secondary instruction (ACT
Inc., 2009, 2013a, 2013b). Teachers report that little time is devoted to supporting reading comprehension
(Ness, 2008, 2009; Vaughn et al., 2013). Instead, literacy instruction and activities tend to center on using
texts for basic reading comprehension and summary of information (Kiuhara, Graham, & Hawken, 2009),
rather than as a core resource for constructing new knowledge (Banilower et al., 2013; Smith & OchoaAngrino, 2012).
The Reading Apprenticeship instructional framework was developed by WestEd’s Strategic Literacy
Initiative (SLI) two decades ago to help teachers provide the literacy support students need to be
successful readers in the content areas. It has since reached over 100,000 teachers in schools across the
country, at the middle school, high school, and college levels. The Reading Apprenticeship framework
focuses on four interacting dimensions of classroom learning culture: Social, Personal, Cognitive, and
Knowledge-Building. These four dimensions are woven into subject-area teaching through metacognitive
conversation—conversations about the thinking processes students and teachers engage in as they read.
The context in which this all takes place is extensive reading—increased in-class opportunities for
students to practice reading complex academic texts in more skillful ways. Teachers also work with
students on explicit comprehension strategy instruction, vocabulary and academic language development
techniques, text-based discussion, and writing. Reading Apprenticeship is designed to help teachers create
classroom cultures in which students feel safe to share reading processes, problems, and solutions.
In 2010, WestEd received a “Validation” grant from the Department of Education’s Investing in
Innovation Fund (i3) competition to scale-up and conduct a randomized controlled trial of the
intervention through a project called Reading Apprenticeship Improving Secondary Success (RAISE).
RAISE took place in California, Michigan, Utah, Pennsylvania, and Indiana and worked with nearly 2,000
teachers who served approximately 630,000 students during the grant period. This report presents
findings from the randomized controlled trial conducted in two of those states: California and
Pennsylvania.

OVERVIEW OF THE INTERVENTION
For the RAISE project, WestEd’s Strategic Literacy Initiative (SLI) provided high school teachers of
English language arts, science, and history in the study with 65 hours of inquiry-based Reading
Apprenticeship professional development over the course of 12 months. The professional development
was designed to transform teachers' understanding of their role in adolescent literacy development and to

build enduring capacity for literacy instruction in the academic disciplines. These changes in teacher
attitudes and instructional approaches are hypothesized to result in changes in student attitudes,
motivation, and behavior while at the same time building skills and knowledge for subject-specific
literacy tasks, strengthening students' view of themselves as readers and learners, and yielding gains in
student achievement.
SLI developed a number of new elements for the RAISE project to support the dissemination and
implementation of the Reading Apprenticeship intervention at a broad scale. Specifically, they 1) recruited
and trained a cadre of professional development facilitators, 2) appointed state site coordinators to
provide support and resources to schools, 3) recruited teacher leaders at each school who held monthly
school-based meetings to provide support to teachers throughout implementation, and 4) provided
support and resources to school administrators including an on-line course on the framework.

RESEARCH DESIGN
The i3 impact evaluation of RAISE, conducted by IMPAQ International and Empirical Education Inc.,
employed a cluster randomized controlled trial (RCT) in which 42 schools were randomly assigned to a
treatment group (22 schools) or a control group (20 schools). English Language Arts (ELA), science, and
history teachers recruited from treatment schools received 65 hours of professional development and
ongoing support, while control schools conducted business as usual. The schools were recruited and
randomized in two waves. In wave 1, 32 schools (17 treatment, 15 control) in California and Pennsylvania
were recruited and randomized in 2011, with implementation beginning in fall 2011. We collected three
years of data from these wave 1 schools. In wave 2, an additional 10 schools (5 treatment, 5 control) in
California were recruited in 2012 to increase the number of schools in our sample serving English learners;
implementation began in fall 2012. We collected two years of data from these wave 2 schools.
This was an intent-to-treat design, with impact estimates generated by comparing average outcomes in
schools randomly assigned to treatment status with average outcomes in schools assigned to control
group status, regardless of the level of participation in or implementation of RAISE instructional
approaches after random assignment.
This report presents key implementation and impact findings from the i3 impact evaluation of the RAISE
project. Most of the findings in this report are from the sample of students and data collected during
teachers’ second year in the study, after treatment teachers had received the full “dose” of professional
development delivered over 12 months and could therefore be expected to fully implement Reading
Apprenticeship. We used the data from the first and third years to conduct supplemental analyses.
Data sources for this report include principal, teacher, and student surveys; professional development
observations and attendance records; school district student records; and an assessment of students’
literacy skills.

KEY FINDINGS ABOUT RAISE IMPLEMENTATION
Implementation fidelity and contextual factors that may have facilitated or hindered implementation of
RAISE were measured through professional development observations and attendance records, teacher
surveys, and principal surveys. These data indicated that RAISE professional development and in-school
support was delivered as intended.



Over 85% of the observed sessions exhibited the key professional development design characteristics
including: a focus on practices and collaboration that facilitate metacognitive inquiry and conversations,
content focused on disciplinary literacy, and active learning for teachers.



More than three quarters of teachers met the fidelity threshold set by SLI for attending the RAISE
professional development; however, the teachers who met this threshold tended to be clustered in the
same schools. Ten out of the 22 (45%) RAISE schools did not meet the school-level professional
development attendance fidelity threshold.



Over 90% of the RAISE schools had a RAISE-trained teacher leader who facilitated monthly team
meetings and provided on-site support. A total of 67% of RAISE teachers attending at least 4 of the 10
on-site team meetings per year met the fidelity threshold set by SLI.



While the program-level fidelity thresholds were met for attendance at the RAISE on-site monthly
meetings, attendance varied greatly at the school level, suggesting that building coherence and
communities of practice may have been more challenging at certain schools.

Feedback on the training was positive, with teachers who attended reporting that it prepared them to
implement the Reading Apprenticeship approach.


Over 90% of teachers who responded to survey questions about the RAISE professional development felt
that it “moderately”, “more than moderately”, or “completely” prepared them to use the set of literacy
practices modeled during the training.

Treatment teachers reported more support for literacy instruction than their control peers and generally held
positive views of Reading Apprenticeship and its efficacy. Their survey responses indicated buy-in and
commitment to implementing the framework.


RAISE teachers reported receiving support for literacy instruction at a greater frequency than control
teachers, and they rated this support as “very” or “more than moderately” helpful at higher levels than
control teachers.



Over 50% of teachers across subject areas reported believing that Reading Apprenticeship would be
“highly” or “more than moderately” effective at improving students’ reading comprehension.



61% of teachers reported being fully committed to Reading Apprenticeship at the end of year 2.

However, implementation was not without challenges, with most teachers (over 60%) reporting experiencing
competing priorities that hampered implementation, such as standardized test preparation or addressing
content standards. Contextual factors may also have challenged implementation in some schools. For
example, five schools (three treatment, two control) were reorganized into a single school under one
principal. Though we do not have any evidence that the reorganization caused “contamination” between
treatment and control schools, the disruption likely affected student and teacher data response rates and
may have hindered treatment teachers’ ability to implement Reading Apprenticeship.

KEY FINDINGS ON TEACHER MEDIATING OUTCOMES
Monthly teacher surveys measured the extent to which RAISE had an impact on teacher mediating
outcomes including shifts in instructional practice and confidence in literacy instruction. Measured during
the second year of implementation, RAISE had statistically significant impacts on teachers’ use of core

Reading Apprenticeship practices and on their confidence in delivering literacy instruction with effect
sizes ranging from 0.41 to 0.62. The following were areas of impact.


Employing practices that foster student independence



Providing opportunities for students to practice metacognitive conversations



Providing opportunities for students to practice comprehension strategies



Providing opportunities for student collaboration



Teacher confidence in literacy instruction

The analyses of teacher survey data suggest RAISE had an impact on reported attitudes and instructional
practices in key areas emphasized by the Reading Apprenticeship framework. These areas of impact
indicate a substantive shift in teachers’ practices away from the tendency to focus on basic reading
comprehension and summary of information to focus on close reading and deep engagement with texts to
build knowledge—the type of complex disciplinary literacy instruction envisioned by the Common Core
State Standards. RAISE teachers were more likely than control teachers to encourage student-directed
learning by using practices that foster student independence, providing opportunities for students to
practice various reading strategies, and offering opportunities for peer-to-peer learning and collaboration.
There were positive, but not statistically significant, differences in two other areas of practice: 1) providing
extensive reading opportunities that reflect a variety of genres and text types and 2) promoting and
employing instruction that promotes engagement, student-centered learning, and inquiry-based learning.
Among science teachers, we found an additional area of impact on instructional practices emphasized by
Reading Apprenticeship: teachers modeling comprehension strategies. Further, in each of the areas where
we found positive impacts of RAISE, the effect size for the impacts was larger for science teachers than for
ELA and history teachers.
We hypothesize that the additional area of impact and larger effect sizes for science teachers are related to
the fact that ELA and history teachers were likely employing some of these practices prior to the
intervention, to a greater extent than their science educator peers. Thus, for science teachers, the uptake of
Reading Apprenticeship required a larger transformation in their instructional and pedagogical approach,
and yielded a larger effect size. Supporting this conjecture, we found that science teachers in the control
group did, in fact, report less frequent use of practices indicative of the Reading Apprenticeship approach
than ELA and history teachers.
The size of the effects on teacher practice increased between year 1 and 2, especially for teachers’
confidence in providing literacy instruction, suggesting that the additional professional development
received by teachers in the summer following their first year of implementation, along with the on-site
support during year 2, increased teachers’ comfort level and ability to implement Reading
Apprenticeship.

KEY FINDINGS ON STUDENT MEDIATING OUTCOMES
Changes in teacher practices as a result of RAISE are hypothesized to change students’ classroom
experiences, attitudes, and behaviors. These mediating student outcomes were measured through a yearend student survey.


RAISE produced positive and statistically significant impacts on the full sample of students in the
following two student mediating outcome domains that are hallmarks of the Reading
Apprenticeship framework.



o

Increased integration of reading instruction into content-area teaching

o

Increased metacognitive inquiry

The size of the impacts on student mediating outcomes increased over time.

The effect sizes of the impacts were 0.21 and 0.18 respectively. Impacts in other areas were positive but not
statistically significant including outcomes related to collaboration in a community of readers and writers;
use of comprehension strategies; reader identity; and participation in metacognitive conversations.
There was also a statistically significant impact on participation and contribution to class discussions,
class time spent reading among science students, and variety of reading material among history students.
The effects on ELA students were smaller and not statistically significant.

KEY FINDINGS ON STUDENT LITERACY ACHIEVEMENT OUTCOMES
Student literacy achievement was measured through an online, scenario-based assessment developed by
Educational Testing Service (ETS) for this study. The assessment was designed to measure the strategic
reading processes that are primary targets of Reading Apprenticeship and closely aligned with the
Common Core State Standards. The assessment was designed to be a more rigorous measure of complex
reading comprehension than typical state ELA tests.


By the end of the second year of implementation, RAISE had a positive and statistically significant
impact on student literacy in science classes. The effect size of the impact was 0.32.

This effect size translates into an improvement index of 12.6 percentage points: that is, we would expect
control students to move from the 50th percentile to the 62.6th percentile if they were exposed to RAISE.
Results for the other two subjects were not statistically significant but with a meaningful effect for ELA
classrooms (effect size = 0.22) and a non-meaningful result for history classrooms.
The impact in science is particularly impressive given that implementing the Reading Apprenticeship
framework may require a more dramatic change in science teachers’ core practices and routines than is
needed by ELA and history teachers.


For the full sample and for key subgroups, including English language learners, low-income
students, low prior performers, non-white students, and students in Pennsylvania schools, we
found positive but not statistically significant impacts, with effect sizes ranging from 0.11 to 0.25.
These results may reflect the study’s limited ability to detect a modest size effect.

CONCLUSIONS
Findings from this study demonstrate the success of the RAISE project in providing teachers with training
and support at scale to help them change their instructional practices in order to foster metacognitive
inquiry and support comprehension, particularly in science. These findings are consistent with positive
findings from other studies of Reading Apprenticeship. The primarily positive, yet not statistically
significant results for the full sample and subgroups of students, including English language learners,
indicate that the study’s sample size may not have been large enough to detect a modest size impact.
The results from this study point to several areas in need of further investigation. Specifically, the
differences in impact by subject area and state need to be better understood. Further, SLI and the larger
field would benefit from additional research on those factors that support bringing the model to scale and
generating meaningful classroom-level changes in instruction, particularly for ELA and history teachers.
Overall, the study’s findings demonstrate the potential of RAISE to address the paucity of content-specific
reading instruction in U.S. secondary schools—especially in science, where the need may be greatest.
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Introduction
CONTEXT OF THE STUDY
The Strategic Literacy Initiative (SLI) at WestEd developed Reading Apprenticeship in 1995 to help
teachers provide the literacy support students need to be successful readers in the content areas. Reading
Apprenticeship has since reached over 100,000 teachers in schools across the country, at the middle
school, high school, and college levels. In 2010, WestEd received a validation grant from the U.S.
Department of Education’s Investing in Innovation Fund (i3) competition to scale-up and study the
Reading Apprenticeship Improving Secondary Education (RAISE) project. Through RAISE, WestEd
served 1,964 teachers and approximately 630,000 students from 274 schools across five states: California,
Indiana, Michigan, Pennsylvania, and Utah. The focus of the RAISE project was supporting teachers to
change their classroom practice by integrating active literacy learning into their disciplines (e.g., history,
science, and English). Over the grant period, four cohorts of cross-disciplinary school teams across the five
RAISE states participated. A number of new elements were developed in RAISE to support the
dissemination and implementation of the Reading Apprenticeship intervention at this broad scale.
As part of this project, IMPAQ International and Empirical Education Inc. conducted a rigorous, largescale randomized controlled trial (RCT) to evaluate the efficacy of RAISE. The RCT took place in two of
the five states: California and Pennsylvania. It was designed to test the impact of the Reading
Apprenticeship instructional and professional development model under conditions necessary for
dissemination at scale. This report presents findings from the impact and implementation study
conducted through this RCT. An associated formative evaluation, the “scale-up study” was conducted
across four of the five states involved in the project including Pennsylvania, though in schools not
participating in the RCT. Schools not included in the RCT are referred to as “scale-up schools.”

THE READING APPRENTICESHIP FRAMEWORK AND PROFESSIONAL DEVELOPMENT MODEL
RAISE was an ambitious project developed to address the need for high school instruction that focuses on
reading in the content areas. Nationally, two-thirds of high school students are unable to read and
comprehend complex academic materials, think critically about texts, synthesize information from
multiple sources, or communicate what they have learned (NAEP, 2013). Without a substantial change in
their academic literacy, U.S. high school students face continued academic problems in high school and
college because they are unable to handle the quantity and complexity of assigned reading (ACT, 2012).
Further, literacy instruction that fosters the skills and dispositions required for reading comprehension of
complex materials is seldom found in U.S. high schools (Duschl et al., 2007; Reisman, 2011). Teachers
report that little time is devoted to supporting reading comprehension (Ness, 2008, 2009; Vaughn et al.,
2013), particularly in content-areas. Instead, literacy instruction and activities tend to center on using texts
for basic reading comprehension and summary of information (Kiuhara, Graham, & Hawken, 2009),
rather than to acquire and construct new knowledge (Banilower et al., 2013; Smith & Ochoa-Angrino,
2012).
Reading Apprenticeship is an instructional framework that helps teachers support discipline-specific
literacy and learning in their varied content areas by attending to four interacting dimensions of

classroom learning culture: social, personal, cognitive, and knowledge-building. The social dimension
involves building community. The classroom becomes a safe environment where students see other
students and their teacher as resources for learning. The personal dimension includes drawing on
students’ understandings and experiences, as well as developing students’ identities as competent
readers, building their awareness of their purposes and goals for reading, and connecting current
academic tasks to future career or educational goals. The cognitive dimension involves developing
students’ mental processes, including their text-based problem-solving strategies. The knowledgebuilding dimension includes building students’ knowledge—not only of the content of the text, but also
of language and word construction, genre and text structure, and discipline-specific discourse practices.
The framework targets learning dispositions, as well as literacy skills and knowledge. At the center of
Reading Apprenticeship is an ongoing metacognitive conversation—conversations about the thinking
processes students and teachers engage in as they read. This conversation is carried on both internally—
through metacognitive reading and reasoning routines—and externally—as teachers and students talk
about their personal relationships to reading, the social environment and resources of the classroom, their
affective responses and cognitive activity, and the knowledge required to make sense of complex texts.
This metacognitive conversation takes place through extensive reading, including increased in-class
opportunities for students to practice reading complex academic texts in more skillful ways as they
collaborate to make meaning of these texts for learning purposes. As implied by the model’s name, the
core pedagogical stance of Reading Apprenticeship does not involve teachers imparting knowledge to
students. Rather, teachers facilitate learning through instruction, modeling, and opportunities to practice
in a collaborative social context.
Reading Apprenticeship's inquiry-based professional development is designed to transform teachers'
understanding of their role in adolescent literacy development and to build enduring capacity for literacy
instruction in the academic disciplines. The inquiry-based professional development model engages
teachers in learning about the complexity of literacy and learning with disciplinary texts through the
following.


Experiential learning that mirrors the instructional environment and practices of the framework



Learning how the framework supports students’ literacy and learning



Practicing specific pedagogies



Carrying out formative assessment focused on student reading, thinking and learning

Through the i3-funded RAISE project, SLI staff and consultants provided Reading Apprenticeship
professional development to up to nine teachers in each of the schools in the RCT, including up to three
teachers from each subject area: science, history, and English language arts (ELA). Each teacher was
offered 10 days (65 hours) of subject-specific professional development over 12 months: RAISE 5-Day
Foundation Institute in the first summer, 2-Day Calibration Institute in the following winter, and a final 3Day Springboard Institute in the next summer. SLI also developed a cadre of “teacher leaders,” with at
least one at each school site, who were expected to convene team meetings at their schools to support
teachers’ implementation of Reading Apprenticeship.

RAISE’s key components, its hypothesized teacher and student mediating outcomes, long-term student
outcomes, and contextual factors that may facilitate or hinder implementation are shown in the logic
model in Table 1. In this model, RAISE professional development and support should lead to changes in
teacher instructional approaches and practices, which result in changes in students’ attitudes and
behaviors, ultimately yielding gains in student achievement. 1

The achievement outcomes listed in the logic model are those that are hypothesized to increase as a result of RAISE.
The i3 validation study did not collect data on all of these outcomes. The literacy assessment designed specifically for
this study is the primary achievement outcome in this report.
1










Previous RCTs have tested the efficacy of the Reading Apprenticeship framework and the professional
development model in studies with more closely monitored implementation. These studies have
demonstrated strong positive effects on teacher practice resulting from the Reading Apprenticeship
professional development—most notably, teachers’ increased use of reading comprehension strategy
instruction, metacognitive inquiry routines, and collaborative learning structures in their classrooms. The
studies also showed positive effects on students’ literacy and content-area achievement, as well as students’
comprehension strategies, identity, motivation, and engagement; English language learners particularly
benefited from Reading Apprenticeship instruction (Greenleaf et al., 2011a, 2011b; Kemple et al., 2008;
Somers et al., 2010).
Several new components developed to provide Reading Apprenticeship professional development and
support for implementation at the necessary scale for the RAISE i3 grant differentiate this RCT study from
prior ones. The new components include the following.


Training and apprenticing 85 professional development facilitators—primarily teachers
participating in the early cohorts of the intervention themselves—to deliver the revised,
discipline-based Reading Apprenticeship professional development series to meet the scale
demand for the i3 grant. As part of this, SLI developed extensive and detailed materials,
protocols, and assessments to support facilitator development.



Recruiting and supporting teacher leaders for each school team with the expectation that they
convene and facilitate monthly on-site team meetings, using protocols provided by the program
developers. Teacher leaders were often volunteer teachers participating in the study, but also
included curriculum coordinators or school administrators with primary responsibility for
supporting teachers, but who were not implementing Reading Apprenticeship in a classroom.
Teacher leaders were offered the same 65 hours of RAISE professional development provided to
teachers in the initiative and attended an additional teacher leader webinar in the first year, with
three face-to-face meetings per year in subsequent years.



Establishing and expecting monthly meeting participation from all participating teachers to
discuss Reading Apprenticeship implementation



Appointing state-level RAISE coordinators to provide locally knowledgeable support to RAISE
school teams. State coordinators carried out a number of functions necessary to implement grant
activities at a distance from the central SLI office. These functions included the following.
o

Communicating and coordinating state grant activities

o

Convening and facilitating cross-state Teacher Leader meetings

o

Working directly with school administrators to enhance their support for RAISE

o

Promoting RAISE work in regional and state-level venues to build sustainability

o

Conducting inquiry into and facilitating conversations about the model with the central
SLI office staff and other state coordinators

A state coordinator served the Pennsylvania schools participating in the RCT, as well as the scaleup schools. No state coordinator was appointed in California, however, as that role was played by
SLI staff in the California offices at WestEd.


Providing RAISE school administrator programs and materials. SLI provided opportunities
during the teacher professional development sessions for RAISE school administrators to share
their ideas, needs, and perspectives on their school teams’ implementation, as well as the
opportunity to participate in an online administrator’s course.

Methods
RESEARCH DESIGN
The i3 impact evaluation of RAISE employed a cluster RCT in which 42 schools were randomly assigned
to a treatment group (22 schools) or a control group (20 schools). Teachers recruited from treatment
schools were offered 65 hours of professional development and ongoing support, while control schools
conducted business as usual. The schools were recruited and randomized in two waves: In wave 1, 32
schools (17 treatment, 15 control) were recruited and randomized in 2011, with implementation beginning
in fall 2011. We collected three years of data from these wave 1 schools. In wave 2, an additional 10
schools (5 treatment, 5 control) in California were recruited in 2012 to increase the number of schools in
our sample serving English learners; implementation began in fall 2012. We collected two years of data
from these wave 2 schools.
This report presents key implementation and impact findings from the i3 evaluation. The evaluation used
multiple sources of qualitative and quantitative data: principal, teacher, and student surveys; professional
development observations and attendance records; school district student records; and an assessment of
students’ literacy skills. The evaluation addresses the questions outlined below.

Student Impact Questions Regarding Achievement Outcomes


What are the effects of RAISE on student literacy achievement?



What are the effects of RAISE on the literacy achievement of English Language Learners?



What are the effects of RAISE on student literacy by subject area (ELA, history, science)?



What are the effects of RAISE on student literacy by key student subgroups, including:



o

Students with low prior achievement and/or weak prior performance?

o

Economically disadvantaged students?

o

Minority students?

What are the effects of RAISE on student literacy by state (California, Pennsylvania)?

Teacher Meditating Impact Question


What are the effects of RAISE on teacher practices and teacher attitudes?

Student Mediating Impact Questions


What are the effects of RAISE on student engagement, reading attitudes, and behaviors?



What are the effects of RAISE on student engagement, reading attitudes, and behaviors of student
subgroups, including:
o

English language learners?

o

Students with low prior achievement and/or weak prior performance?

o

Economically disadvantaged students?

o

Minority students?

Implementation Questions


To what extent is RAISE implemented in a way that is consistent with the program model and
underlying theory of action?



What are the contextual factors that support or hinder RAISE implementation?

Our confirmatory impact analyses2 were conducted on the full sample of students and the English
language learner subgroup in the second year of implementation. They answered the question: What are
the effects of RAISE on student literacy achievement? In addition to this, we conducted a series of
exploratory analyses. Specifically, noting that the implementation and contextual factors were different in
California and Pennsylvania, we conducted exploratory subgroup analyses by state. We also conducted
analyses by subject area, because the developers hypothesized that the impact may be larger in science
where Reading Apprenticeship represents a larger pedagogical shift from more traditional or typical
science classroom instruction.
The program effects on students and teachers are estimated as the differences in outcomes between
treatment and control groups. The impact was estimated as “intent-to-treat” effects of the intervention,
which meant that all randomly assigned schools and their study-eligible cohorts of students and teachers
were included in the analysis samples, regardless of the level of actual exposure to the intervention (even
those who did not end up actually receiving the intervention were included, as long as they were initially
“intended” to receive it). We estimated a two-level model, with individual students or teachers nested
within schools. The use of this statistical model allowed us to account for clustering effects, as well as to
control for baseline covariates, so as to improve the precision of the impact estimates. Additional details
on the estimation model and methods are provided in Appendix A. Impact Estimation Model
The implementation analysis provides context for assessing and understanding the measured impacts of
RAISE on student and teacher outcomes. Evaluators and program developers created a system of
numerical thresholds to evaluate the fidelity of implementation of the RAISE core components over the
course of the research study. The core program components—as identified in the logic model (see Table
1)—include: delivery of the RAISE professional development content, attendance at the RAISE
professional development, recruitment of a RAISE teacher leader, and attendance at the RAISE team
monthly meetings. Each of these core components were assigned a teacher-, school-, and/or program-level
threshold that defines adequate implementation as intended by the program developers. Data from
teacher surveys and professional development observations and attendance rosters were used to calculate
fidelity scores at each level. Data from teacher and principal surveys were used to supplement the fidelity
of implementation findings and describe the implementation in more detail.

‘Confirmatory’ impact analyses address the primary research questions of the study. I3 evaluators were required to
identify the confirmatory research questions prior to data collection and analysis. Other research questions and
analyses, while substantively important, are considered ‘exploratory’ or secondary to the confirmatory questions.
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STUDY SAMPLE
The schools in the RCT study of RAISE are a subset of schools that participated in the larger i3 validation
project. This section of the report explains the recruitment and random assignment process and then
describes the characteristics of the RCT study schools, teachers, and students.

Recruitment and Random Assignment
With the assistance of SLI, the evaluation team recruited 42 schools and randomly assigned them to
treatment or control groups. To be included in the study, schools needed to (1) serve grades 9–12 in a
single building and (2) have teachers who were willing to participate in the study who taught at least one
regular education course in ninth grade ELA, tenth grade biology, or eleventh grade U.S. history.3 Schools
were not eligible if they had any of the following characteristics.


Specific admissions criteria related to academic achievement, such as eighth grade attendance or
test score requirements



Student population predominately receiving special education services



Non-traditional population of students, such as single-gender schools or schools with students
who had previously dropped out of or were expelled from high school

In addition, study schools could not already be implementing Reading Apprenticeship. The study team
intentionally recruited schools that served high proportions of students who: were eligible for free and
reduced-price lunch, were English language learners, and/or had low prior achievement.
Though this was a school-level random assignment study, Reading Apprenticeship was not implemented
on a school-wide basis. Prior to random assignment, the study team recruited volunteer teachers from
each subject area of interest in each school. To be eligible for the study, teachers needed to teach at least
one class in one of the following subject areas: ninth grade ELA, tenth grade biology, or eleventh grade
U.S. history. We excluded special education teachers in self-contained classrooms, teachers co-teaching a
common group of students in the same classroom, and teaching facilitators who were not designated to
lead class instruction. Schools were not required to have participation from all teachers in the target
subject areas. We attempted to recruit at least one, and up to three, teachers per subject area per school. In
total, we recruited 252 teachers into the study prior to random assignment. Once the volunteers agreed to
participate, we blocked schools based on key organizational units (e.g., district), baseline characteristics of
the schools (percent of students eligible for free lunch, race/ethnicity, percent English language learners,
prior average academic performance), and predicted academic performance. We randomly assigned
schools to treatment and control status within these blocks. The random assignment of schools resulted in
22 schools and 130 teachers in the treatment group and 20 schools and 122 teachers in the control group.
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Once recruited, the grade-levels and subject areas taught changed for many teachers. These teachers and
their students remained in the analytic sample, even though they may have been teaching another science
class, e.g., physics, instead of biology, or another history class, e.g., world history, instead of US history.

The student sample consisted of students enrolled in target subject area classes instructed by the
participating teachers at the time of outcome data collection.4 Students were not identified prior to
random assignment; they ‘joined’ the study by enrolling in a study teacher’s class after random
assignment. However, students and their parents were unlikely to know the treatment/control status of
the school or teachers in the study when enrolling in the school or a particular teacher’s class, and
therefore, any bias to our sample stemming from their joining status is considered minimal. In total, three
cohorts of students were included in the study, representing teachers’ first, second, and third years of
Reading Apprenticeship implementation (see Table 2). The student sample included 14,383 students in the
first year of implementation, 14,747 in the second year, and 9,194 in the third year.5
Most of the findings in this report are from the sample of students and data collected during teachers’
second year in the study, after treatment teachers had received the full “dose” of professional
development delivered over 12 months and could therefore be expected to fully implement Reading
Apprenticeship. We used the data from the first and third years to conduct supplemental analyses. The
first-year data were used to report interim findings based on short-term results, and the third-year data
were used to explore potential longer-term effects.

Baseline Study Sample Characteristics
To evaluate whether the random assignment resulted in statistically equivalent groups at baseline (i.e.,
prior to implementing Reading Apprenticeship), we compared the school-level and individual-level
characteristics of the treatment and control groups. Table 3 shows the characteristics of the schools in this
RCT study. There were no statistically significant differences between the treatment and control schools at
baseline.

If a teacher had both regular and special education or advanced classes, we included only their regular classes in our
sample. If a teacher changed subject areas and no longer taught in one of the three target areas, we included students
in those non-target area classes in our sample, on the hypothesis that, once trained, teachers could implement the
Reading Apprenticeship approach in any subject.
4
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As noted earlier, year 3 data were collected from wave 1 schools only.

Table 4 shows the characteristics of teachers who participated in the study. Study teachers were
predominantly female and white. On average, they had 10 years of teaching experience, 8 of which were in
the target subject area for the study. There were no statistically significant differences between the
treatment and control teachers.

Table 5 shows the characteristics of students in the baseline sample, that is, all study-eligible students for
whom baseline data were collected.6 A total of 11% of students in the baseline sample were classified as
receiving special education services; 14% were classified as English language learners. Over half (56%)
were eligible for free and reduced-price lunch. The sample included a relatively high proportion of lowperforming students compared with students in their respective states: 38.3% of students in our sample
scored in the bottom third on the eighth-grade state reading or ELA test. A majority (60.8%) were
nonwhite. There were no statistically significant differences between the treatment and control students in
the baseline sample on these characteristics. (See Appendix D. Analytic Sample Baseline Equivalence for
baseline equivalence of the analytic samples.)

The baseline sample differs from the analytic samples. The analytic samples include all students with outcome data
who were in our impact analyses and for whom impacts were estimated.
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Data Sources and Measures
The findings presented in this report used multiple sources of qualitative and quantitative data, collected
over three years for wave 1 schools and two years for wave 2 schools. Table 6 shows the sources and
timing for the data collected.7

STUDENT RECORDS DATA
To track student achievement outcomes, the evaluation team worked with each school and district in the
study to collect individual-level data for all students in treatment and control classrooms. In addition to
data on background variables, such as race/ethnicity, gender, special education status, and English
language learner status, we also collected state standardized test scores, where available.

STUDENT LITERACY ASSESSMENTS
Online assessments of literacy achievement were administered to students at the end of each year of the
study. The assessments are general literacy assessments with a disciplinary focus. They were developed
by Educational Testing Services (ETS) as part of the Reading for Understanding (RfU) grant funded by the
Institute for Education Sciences. The scenario-based assessments were designed to measure how well
students read and reason about text sources in a discipline where they have been exposed to content and
strategies for understanding text (O’Reilly, Weeks, Sabatini, Halderman, & Steinberg, 2014). The forms

The evaluation data collection also included classroom observations. Findings from those data are presented in other
reports.
7

were designed without specific knowledge of the Reading Apprenticeship intervention, and with no input
from the researchers and developers beyond a general description of the study. Further, the forms were
never shared with the researchers, developers, or implementers of Reading Apprenticeship. ETS has used
the same forms in multiple other data collection efforts at the secondary level.
There were three forms in the assessment designed to assess literacy in the context of each of three
subjects: biology, history, and literature (ELA). All used a similar structure. The biology form included
texts on ecosystems and invasive species, the history form included texts on U.S. immigration and Ellis
Island, and the literature form included a piece by Langston Hughes and text on the Harlem Renaissance.
It assessed a variety of purposeful literacy activities in which students are expected to read multiple texts
for understanding. The scenarios organized the assessment around a theme and goal for reading; for
example, students were asked to imagine they were studying for an exam or preparing for a presentation.
They were then asked to participate in a sequence of tasks that would lead to a final goal, such as
identifying important ideas and meaning, evaluating sources, or integrating information across multiple
sources. The assessments were not designed to assess or be dependent on specific content knowledge in
any of the three subject areas, but rather to assess student literacy skills in the context of each subject.
The scenario-based assessment was pilot tested in fall 2011 and spring 2012 to collect evidence of its
psychometric properties. The assessment displayed adequate reliability for each of the subject-area forms
(r = 0.84 for biology, 0.85 for history, and 0.88 for ELA). For students with available data, we examined the
relationship between the state standardized ELA tests (the Keystone Literature Tests for PA and
California Standards Test for CA) and the literacy assessment used in this study. The correlation
coefficient between state test z-scores and the literacy assessment scores was 0.69 overall: 0.70 for
California (n = 2,612) and 0.66 for Pennsylvania (n = 1,060). This modestly high correlation suggests that
the literacy assessment captured some of the same underlying constructs related to reading
comprehension as those state tests. It also suggests that the ETS assessment captured other aspects of
reading comprehension—such as disciplinary reading strategies emphasized by the Common Core and
Reading Apprenticeship—not measured through the state tests. Finally, psychometric testing also showed
sufficient range and variability in scores, with no evidence of ceiling or floor effects (O'Reilly et al., 2014).
Additional information on the ETS-developed literacy assessment, including basic statistics of the scores
by state and by student characteristics, is provided in Appendix E. Student Literacy Assessment.

STUDENT SURVEYS
The logic model for RAISE (Table 1) posits that changes in teacher attitudes and instructional approaches
result in changes in student attitudes, dispositions, stamina, and persistence with respect to reading; while
at the same time, building reading comprehension skills and knowledge for subject-specific literacy tasks
and strengthening students’ view of themselves as readers and learners. Data on student attitudes and
behaviors related to reading and literacy were collected through a student survey administered to all
treatment and control students in the spring of each school year. We used 130 items from several
previously validated surveys: the Tripod Project Survey developed for the Gates Foundation-funded
Measuring Effective Teaching project; the Metacognitive Awareness of Reading Strategies Inventory; the
Reading Apprenticeship Opportunity to Learn Surveys, developed by WestEd; and the National

Assessment of Educational Progress student survey. Table 7 describes the domains and constructs
developed from the student survey. (See Appendix B. Student Survey Constructs for a list of survey items
comprising each construct.)

TEACHER SURVEYS
Collecting valid and reliable data on teacher practices using a survey can be challenging. Survey
responses are often subject to bias due to recall difficulty, a tendency to provide socially desirable
responses, and variation in teachers’ daily practice that is not captured by measures from a single point in
time. To address these concerns, we collected monthly log-like surveys that gathered detailed information
about the nature, frequency, and mode of instruction during a specific week of each month. The surveys
also asked questions related to attitudes and beliefs toward Reading Apprenticeship (for the treatment
group only) and about teachers’ confidence in their ability to teach literacy. A total of 27 surveys were

administered to wave 1 teachers, and 18 surveys were administered to wave 2 teachers (nine per year of
the study). Across the surveys, a core group of questions asked teachers about their teaching practices.
Each month, the survey asked about teaching practices during a single class (the “target class”) one week
during the month. For example, the survey asked, “During the week of October 31 through November 4,
how many of your target class periods included the following practices?” The target class remained
consistent throughout the year.8 For the treatment group teachers, the surveys also asked questions about
participation in monthly RAISE team meetings, attitudes and beliefs toward Reading Apprenticeship,
supports received from literacy instruction, and confidence in teaching literacy.
The RAISE logic model (see Table 1) hypothesizes that the intensive 65 hours of professional development
and the ongoing support provided by teacher leaders through site-based monthly meetings will have an
impact on teachers’ instructional practices and routines. Informed by this model, we used the teacher
survey data to create 12 constructs intended to capture the effects of Reading Apprenticeship on the
following dimensions of teacher behavior and attitudes (see Table 8).


Providing extensive reading opportunities that reflect a variety of genres and text types
(measured by construct 1)



Supporting student effort to comprehend disciplinary text (measured by construct 2)



Fostering metacognitive inquiry into reading and thinking processes (measured by constructs 4-6)



Providing explicit instruction and modeling of reading comprehension routines, tools, strategies,
and processes (measured by constructs 7-9)



Fostering and supporting student collaboration (measured by construct 10)



Employing instruction that promotes engagement, student-centered learning, and inquiry-based
learning (measured by construct 11)



Confidence in delivering literacy instruction (measured by construct 12)

Construct 3, measuring the extent to which teachers employed traditional instructional strategies such as
lecture and using quizzes to assess comprehension, represents a contrast to the Reading Apprenticeship
approach. Therefore, we did not expect RAISE to have an impact on these strategies.
For each construct, we calculated the mean score over the first year of implementation (surveys 1–9), the
mean score over the second year of implementation (surveys 10–18), and the mean score over the first and
second years of implementation (surveys 1–18). For wave 1 schools, we also created the mean score over
the third year of implementation (surveys 19–27). For each of the 12 constructs, Table 8 provides the
description, the minimum and maximum range for the construct score, and the construct’s internal
reliability statistic based on surveys from the second year of implementation (Cronbach’s Alpha). (See
Appendix C. Teacher Survey Constructs for a list of survey items comprising each construct.)
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In a few cases, teachers taught semester-long courses rather than year-long courses. In these cases, the target class
changed when the semester changed.

PRINCIPAL SURVEYS
A principal survey was administered at the end of each year of implementation. The purpose of the
principal survey was to better understand the principals’ perspectives on the school climate—including
collaboration and support—and their opinions of new instructional programs, including Reading
Apprenticeship.

PROFESSIONAL DEVELOPMENT OBSERVATIONS
For wave 1 professional development, all five days of the initial Reading Apprenticeship training were
observed in Pennsylvania, and one day was observed in California. According to the program developers,
there is a developmental progression throughout the five days, during which teachers develop their
understanding of Reading Apprenticeship and progressively gain the knowledge, beliefs and
instructional practices targeted by the professional development. The purpose of observing all five days
was to document this progression. An additional full day in the second site was observed in order to
document any major site-to-site differences. The two-day training held in the winter of the first year of
implementation was observed in both Pennsylvania and California. The final three-day training, held in
the summer following the first year of implementation, was observed in California only. For wave 2
professional development, all 10 days were observed in California.

At each training, selected sessions were observed by the evaluators to record the content delivered and the
instructional methods employed by the facilitators. The agenda for a single day of professional
development is generally divided into two or three modules in the morning and two or three modules in
the afternoon. Evaluators tried to balance observation of sessions across the separate ELA, biology, and
U.S. history trainings.

PROFESSIONAL DEVELOPMENT ATTENDANCE ROSTERS
Teacher attendance at the RAISE professional development was obtained from two primary sources:
teacher-reported attendance on the monthly surveys and WestEd’s attendance rosters obtained through
daily sign-in sheets.

RESPONSE RATES
All original 42 schools that were randomly assigned remained in the study over the three-year study
period.. However, three schools did not have any eligible ELA teachers, three did not have any eligible
history teachers, and two did not have any eligible science teachers at random assignment. Further, only
31 of the 42 schools served English language learners and were included in subgroup analyses of this
population. Thus, as shown in Table 9, the school sample sizes for subject-level analyses vary. Table 9 also
shows the response rates for year 2 teacher surveys, student survey, and student literacy assessment. The
lower than desired response rates for the student literacy assessment reflects the difficulty some schools
and teachers had in internet connectivity challenges and scheduling access to computers to take the online
assessment at the end of the school year, in addition to normal student mobility. See Appendix F. Sample
Attrition for more detailed information on sample attrition.

Implementation of RAISE
This section addresses the following research questions.
1.

To what extent is RAISE implemented in a way that is consistent with the program model and
underlying theory of action?

2.

What are the contextual factors that support or hinder RAISE implementation?

The findings related to these research questions provide context for assessing and understanding the
measured impacts of RAISE on student and teacher outcomes. This section uses descriptive statistics from
RAISE professional development attendance records and observations, and from teacher and principal
survey data,9 to provide context for assessing and understanding the measured impacts of RAISE on
student and teacher outcomes We have also included comparisons between the RAISE and control
groups, by state, and by subject area, to give further context to RAISE implementation.

IMPLEMENTATION OF CORE PROGRAM COMPONENTS
As described in the methods section, fidelity of implementation was measured for each of the core
program components against teacher-, school-, and/or program-level thresholds. The core RAISE
components include: delivery of the RAISE professional development content, attendance at the RAISE
professional development, recruitment of a RAISE teacher leader, and attendance at the RAISE team
monthly meetings. While the results of these analyses have been reported as a concise record of program
implementation (see Appendix A. Impact Estimation Model), evaluators collected additional information
from participants that enables a closer inspection of RAISE activities over the study period (see Appendix
K. Context for Program Implementation for detailed tables of survey responses).

RAISE Professional Development
Key findings related to the RAISE professional development include the following.


The RAISE professional development was delivered as intended: Over 85% of the observed
professional development sessions exhibited the five key design characteristics.



More than three quarters of teachers met the fidelity threshold for attending the RAISE
professional development; however, the teachers who met this threshold tended to be clustered in
the same schools. Ten out of the 22 (45%) RAISE schools did not meet the school-level
professional development attendance fidelity threshold.



Over 90% of teachers (n = 96) who responded to survey questions about the RAISE professional
development felt that it “moderately”, “more than moderately”, or “completely” prepared them
to use the set of literacy practices modeled during the training.

The sample size for fidelity of implementation results is based on the sample of teachers in the treatment group only
for each year of implementation: n = 113 for Year 1, n = 105 for Year 2, and n = 69 for Year 3. For survey results, the
sample size varies depending on the number of respondents to the particular question and survey. Sample sizes for
surveys in Year 1 and 2 ranged from n = 211 to n = 241 (representing the number of teachers in both conditions),
constituting between 85% and 96% of total study participants.
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Based on observations of the RAISE Institute sessions, the professional development was delivered in a
manner consistent with the theory of action. Over 85% of the sessions observed (n = 45) exhibited content
that was inquiry-based, and focused on disciplinary literacy, collective participation, active learning, and
coherence.
Eighty-seven out of 113 (77%) RAISE teachers attended all five of the first five days of the RAISE
professional development and at least four of the last five days, meeting the teacher-level attendance
target as intended by the developers. School-level fidelity of implementation thresholds set by SLI were
not met for participation in RAISE professional development. Only 12 out of 22 (55%) schools had 75% (or
more) of teachers meeting the threshold of attending 9 out of 10 days. Of the teachers who did not meet
the threshold, most missed one or more of the three sessions in their entirety (5-Day Foundation, 2-Day
Calibration, or 3-Day Springboard).
Teachers who met fidelity tended to be clustered in schools. Within the 12 schools where school-level
fidelity was met, 58 out of 62 (94%) teachers met fidelity, but within the 10 schools where school-level
fidelity was not met, only 29 out of 51 (57%) teachers met fidelity. For 7 of the 10 schools that did not meet
fidelity, the school was within one teacher of meeting the fidelity threshold; however, within those seven
schools, 11 out of 12 teachers (92%) missed all of at least one of the three sessions: 5-Day Foundation, 2Day Calibration, or 3-Day Springboard. There were no significant differences by state or subject area for
attendance at the professional development.
Following the full 10 days of the RAISE professional development, teachers were asked to rate their level
of preparation on a set of key literacy strategies modeled during the professional development.
A. Supporting students in working on reading or writing activities collaboratively by setting norms,
creating safety, providing prompts that promote collaboration, and providing guidance and
feedback on student participation
B. Modeling or demonstrating reading comprehension strategies such as setting a reading purpose,
previewing text, chunking, or visualizing
C. Supporting students in their attempts to understand disciplinary texts such as challenging
literature, textbooks, primary documents, or scientific articles
D. Providing explicit instruction on reading comprehension strategies such as setting a reading
purpose, previewing texts, chunking, and visualizing
E. Teaching students to analyze their own thinking about reading texts
F.

Providing students with opportunities for reading a variety of texts of different types and genres

G. Employing routines or assignments that are open-ended—such as group discussion or free choice
in reading materials—enabling all students to feel comfortable participating and have some
measure of success
H. Structuring lessons that hold students accountable for reading, for example, so that students have
to do the assigned reading in order to succeed
I.

Facilitating students’ active engagement in learning through the use of inquiry-based
instructional methods

J.

Asking students to pose questions and problems about course readings

K. Giving students roles that make them responsible for making sense of texts, for example, by
asking students to lead discussions or make arguments based on their interpretations of texts
As shown in Figure 1, teachers felt most prepared to 1) support students working collaboratively on
reading and writing activities and 2) model or demonstrate reading comprehension strategies. Very few
teachers reported feeling less than moderately prepared to implement any of the strategies.

RAISE Teacher Leaders and Monthly Team Meetings
Key findings related to RAISE teacher leaders and monthly team meetings include the following.


Over 90% of the RAISE schools had a RAISE-trained teacher leader during each year of
implementation.



While the program-level fidelity thresholds were met for attendance at the RAISE monthly
meetings, attendance varied greatly at the school level, suggesting that building coherence and
communities of practice may have been more challenging at certain schools.

To facilitate ongoing learning, SLI recruited teacher leaders at each school, who received further support
and training from the RAISE state site coordinators and coordinated and led the monthly team meetings
in their school. All but one of the 22 RAISE schools had a teacher leader in years 1 and 2, and all but two
schools had a teacher leader in year 3.
The RAISE monthly team meetings were intended to be a key mechanism for support and collaboration
among RAISE teachers. Teachers were expected to attend at least four (out of 10 possible meetings,
between August and May) RAISE team meetings per year to meet the school-level fidelity threshold. To
meet program-level fidelity, 80% of schools had to have at least half of their teachers attend four or more
meetings per year. In the first year of implementation, teachers averaged 5.4 meetings attended over the
year and 18 of the 22 (82%) schools met the school-level fidelity threshold. During year 2, 70 out of 105
(67%) RAISE teachers met this fidelity threshold of attending at least four team meetings, and 19 of the 22
(86%) RAISE schools had at least half of their teachers meet this threshold. Also during the second year of
implementation, the percentage of RAISE teachers who reported attending a monthly meeting within a
particular month ranged from a low of 40% to a high of 60%, and on average, teachers attended 4.5
meetings. There are two possible hypotheses for the decline in average attendance at the meetings: there
was a decrease in participation in RAISE in the later years, or teachers were finding alternative ways to
collaborate and support their Reading Apprenticeship implementation.
As expected, meeting attendance varied by school, suggesting that building cohesion and a community of
practice may be more challenging in certain schools. Of the 31 teachers who did not meet fidelity but had
enough survey data in order for us to make a determination, 17 were concentrated in three schools that
essentially stopped holding meetings, with teachers in these schools averaging less than one meeting
attended over the year. The teachers who met the fidelity threshold attended an average of 6.5 team
meetings during the second year of implementation, while those teachers who did not meet fidelity
attended an average of 1.2 team meetings during the year. While there were no differences in monthly
meeting attendance in either year by subject area, teachers in California in year 2 averaged more meetings
attended than teachers in Pennsylvania, 5.4 versus 3.8 (p < .01).
The most common reason selected for not attending meetings was that they were not offered. The survey
design did not call for teacher leaders to report specifically on whether or not a meeting was offered in a
given month, and teacher reports within schools did conflict, indicating the difficulty of coordinating
meetings across RAISE school teams. While over 80% of principals who responded to surveys (n = 14) in
RAISE schools reported that time and space were allocated for monthly team meetings, responses from
teachers to open-ended questions indicate that the difficulty of coordinating teacher schedules and school
resources made meeting regularly a challenge. Of those teachers who attended, at least 80% reported that
the monthly meetings were at least moderately helpful in each month (see Figure 2).

CONTEXTUAL FACTORS OF IMPLEMENTATION
As shown in the logic model (Table 1), the program developers hypothesized that teachers would be
supported in their implementation of RAISE by contextual factors outside of the core components, such as
their sense of commitment and purpose related to the initiative; school cohesion and community; and
administrative, social, and material support for implementation at site. This section covers the types of
support for literacy instruction that teachers reported receiving outside of RAISE professional
development sessions and monthly meetings and how helpful they perceived this support to be. We have
also included information on reported challenges and barriers to implementation, and overall impressions
of RAISE (see Appendix K. Context for Program Implementation for full results). Key findings related to
the support and barriers to RAISE implementation include the following.


RAISE teachers reported receiving support for literacy instruction (outside of official RAISE
professional development and meetings) at a greater frequency than control teachers, and they

rated this support as “very” or “more than moderately” helpful at higher levels than control
teachers. This was significant both overall and specifically for science teachers.


The primary challenge to implementing Reading Apprenticeship was competing priorities, such
as standardized test preparation or addressing content standards.



Over 50% of teachers across subject areas felt that Reading Apprenticeship would be “highly” or
“more than moderately” effective at improving students’ reading comprehension.



More ELA teachers than non-ELA (science and history) teachers reported that Reading
Apprenticeship was “very well aligned” with their classroom goals and standards.



61% of teachers reported being fully committed to Reading Apprenticeship at the end of year 2.

Support for Literacy Instruction
Four times during the second year of implementation, teachers in both RAISE and control schools were
asked to indicate which (if any) types of support for implementing literacy instruction they received
during the prior month. RAISE teachers were explicitly instructed to exclude activities during monthly
RAISE team meetings as a source of support. Teachers could select any of the following options: informal
collaboration with other teachers, coaching and mentoring, model lessons, observation and feedback,
resources, classroom management help, political support (for example, someone “backed them up” in a
conflict over implementation of literacy instruction), a change in school or district policy that was relevant
to literacy instruction, or “other”. We looked at how frequently RAISE and control teachers reported any
of type of support across the year. Across all subjects, RAISE teachers reported receiving more frequent
support for literacy instruction compared to control teachers, 44% to 32% (p < .01). We further explored
this finding by subject area (Figure 3). It is not surprising that fewer control science teachers reported
receiving support for literacy instruction than their ELA or history counterparts. The difference in the
average reported receipt of support for literacy instruction between the RAISE and control science
teachers is statistically significant (p < .05). As hypothesized in the logic model, it is encouraging that
RAISE teachers reported more support for literacy instruction—either through informal collaboration
with their peers or seeking out and receiving more materials/resources.

Helpfulness of Support Received by Teachers
Teachers who reported receiving the above support were asked, in general, how helpful the support was
for improving literacy instruction in their classroom. Teachers rated the support on a 5-point Likert scale.
On average, RAISE teachers were more likely to rate the support they received for literacy instruction
(outside of the monthly RAISE meetings) as very helpful or more than moderately helpful compared to
control teachers (p < .01). This finding was also significant for science teachers, as well as ELA teachers
(both p <.05).

Challenges to Reading Apprenticeship Implementation
Every three months, teachers were asked what challenges they faced in implementing Reading
Apprenticeship. Competing priorities was the most commonly selected response during year 2, with just
over 60% of teachers selecting it, on average. This was echoed by principals, with 65% of respondents (n =
14) selecting it in the year 2 principal survey. Many of the open-ended responses suggested that the
pressures of standardized tests created difficulty for teachers in implementing Reading Apprenticeship.
The next most commonly selected responses were student behavior and student ability, selected by 34%
and 31% of teachers on average, respectively, with open-ended teacher responses indicating that lack of
student motivation inhibited the implementation of Reading Apprenticeship.

At the same time points, RAISE teachers were asked whether or not there were any school district policy
constraints that made implementing Reading Apprenticeship difficult. The responses remained fairly
consistent across the school year, with only 10% of teachers indicating that they believed district policy
interfered with implementation of Reading Apprenticeship. The teachers who reported facing district
policy constraints were then given an opportunity to explain their answer, with most of these responses
highlighting logistical challenges: teachers mentioned obstacles such as photocopying limits or having
trouble finding a meeting time that worked for all teachers.

Alignment with Classroom Goals and Content Standards
In May of year 2, RAISE teachers were asked to think back over their experience and determine how well
Reading Apprenticeship aligned with the content standards and goals of their classroom (see Figure 4 and
Figure 5). While overall, 86% (n = 106) of teachers reported that Reading Apprenticeship was very well
aligned or somewhat well aligned with both their classroom goals and content standards, researchers
expected that perceived alignment would be higher for ELA teachers and this was confirmed. ELA
teachers reported higher alignment with both content standards and classroom goals than either science
or history teachers. Nearly 80% (n = 27) of ELA teachers said Reading Apprenticeship is very well aligned
with their content standards, while 59% (n = 20) of history teachers and 44% (n = 17) of science teachers
stated the same opinion. In addition, 82% (n = 27) of ELA teachers found Reading Apprenticeship to be
very well aligned with classroom goals, while 61% (n = 20) of history teachers and 51% (n = 20) of science
teachers agreed. When we examined the difference of ELA teachers vs. non-ELA teachers, we found a
significant difference for the alignment with both content standards and classroom goals (p < .01).

Other Literacy-related Professional Development and State Context
In May of the second year of implementation, teachers in both RAISE and control schools were asked if
they participated in other literacy-related professional development during the year. Thirty-three percent
of respondents (n = 196)—split nearly equally between RAISE and control teachers—reported that they
had received other literacy-related professional development, with open-ended responses almost
unanimously pointing to school, district, or Intermediate Unit (IU)-led Common Core workshops in
Pennsylvania. Only six teachers in California reported other literacy-related professional development,
with most responses mentioning school-level curriculum workshops. In one California district where
seven of the study schools were located (four treatment and three control), the study team discovered
another literacy-based professional development initiative, employing similar strategies and approaches
to Reading Apprenticeship, was operating during the second and third years of implementation. No study
teachers reported participating in this initiative, though we do not know if this initiative weakened the
contrast between RAISE and control schools. In another California district, five of the study schools (three
treatment and two control) were co-located on a single campus. In the second year of implementation,

those five schools were combined into a single school under the leadership of a single principal. We have
no evidence of contamination based on these schools merging from teacher survey responses; however,
the disruption endemic of such large-scale school reorganization likely had an effect on school operations
including teachers’ ability to implement Reading Apprenticeship.
Finally, while California did not require standardized testing in 2013-2014, the landscape in Pennsylvania
featured both the accountability of the Keystone exams and the groundswell towards Common Core.
Teachers in Pennsylvania frequently praised Reading Apprenticeship for integrating well with the new
standards, with one remarking that “the transition into Common Core with [Reading Apprenticeship]
strategies is very seamless.” In fact, the alignment of Reading Apprenticeship to the Common Core was
one of the key selling points made by SLI when recruiting districts and schools for the project.

Commitment to Reading Apprenticeship and Overall Impressions
By the end of their second year of implementation, 63% (n = 68) of RAISE teachers reported being fully
committed to Reading Apprenticeship, another 36% (n = 39) reported being willing to give it a try, and
only 1% of teachers reported that it was not a priority. Additionally, teachers were asked how well they
understood the Reading Apprenticeship framework.10 As shown in Figure 6, we found that 61% (n = 65)
of RAISE teachers reported that they “get” the Reading Apprenticeship model and use it often as they
plan and reflect on their teaching, with another 31% (n = 33) reporting that it is starting to make more
sense as they work to integrate it into their daily practice.
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The full-text of the three response options: 1) "I get it and am referring to it often as I plan and reflect on my
teaching"; 2) "It is starting to make more sense to me as I work with the approach to integrate it into my daily
practice"; 3) "I understand some aspects of it, but I do not understand how it would translate into daily practice."

Impact of RAISE on Teacher Mediating Outcomes
In this section, we present findings on the impact of RAISE on teacher mediating outcomes in year 2. Our
analyses address the research question: What are the effects of RAISE on teacher practices and teacher
attitudes?
The RAISE theory of action (Table 1) posits that, as a result of the 10 days of professional development
and the ongoing support of teacher leaders and on-site meetings, RAISE teachers will increase their use of
practices promoted in the Reading Apprenticeship framework, such as providing extensive reading
opportunities and fostering metacognitive inquiry. The model also hypothesizes that RAISE will improve
teachers’ confidence in delivering literacy instruction.
Information on these practices and beliefs comes from a teacher survey. We conducted all impact analyses
on the “intent-to-treat” analytic sample, that is, all teachers and students in the study sample, regardless
of their exposure to the RAISE intervention. We estimated impacts using the two-level hierarchical model
in Appendix A. Impact Estimation Model. As noted earlier, we focus on the second year of
implementation, when treatment teachers had had the opportunity to receive the full 10 days or 65 hours
of professional development. 11 However, we also summarize notable findings from year 1 and year 3 and
describe subject-area differences; full results from those analyses are in Appendix G. Additional Impact
Analyses for Teacher Mediating Outcomes.
Key findings on teacher mediating outcomes include the following.


RAISE had statistically significant impacts on teachers’ use of core Reading Apprenticeship
practices and on their confidence in delivering literacy instruction.



The size of impact estimates increased from the first to the second year of implementation,
suggesting that the ongoing support strengthened teachers’ implementation of Reading
Apprenticeship.



The impact of RAISE was greater on science teachers’ use of instructional practices and confidence
than teachers in the other subject areas.

Impact on Teacher Practices and Confidence
Treatment group teachers were more likely than control group teachers to report that they implemented
classroom practices that were promoted by Reading Apprenticeship. As shown in Table 10, RAISE had
statistically significant impacts on four out of six domains of Reading Apprenticeship practice, listed
below with the survey constructs that indicated impact.
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Support student effort to comprehend disciplinary text: Construct 2, Fostering student
independence



Foster metacognitive inquiry into reading and thinking processes: Construct 6, Students
practicing metacognitive conversations

We also focus on Year 2 because it includes the full sample of 42 schools, while year 3 includes only wave 1 schools.



Provide explicit instruction and modeling of reading comprehension routines, tools, strategies,
and processes: Construct 9, Students practicing comprehension strategies



Foster and support student collaboration: Construct 10, Student collaboration

Statistically significant impact also emerged in teachers’ confidence in literacy instruction, Construct 12.
The effect sizes for these impacts were moderate to large, ranging from 0.41 to 0.62. Findings from the
teacher survey suggest that RAISE teachers made significant changes in their instructional approach and
stance, embodying the Reading Apprenticeship framework. On average, RAISE teachers were
significantly more likely to use practices that foster student independence and offer opportunities for
peer-to-peer learning and collaboration. RAISE teachers provided instruction and modeling on
metacognitive and comprehension skills at about the same level as control teachers. However, they were
more likely to provide opportunities for students to practice those skills in class.
Teachers did not report a statistically significant impact in two domains of Reading Apprenticeship
practice: providing extensive reading opportunities that reflect a variety of genres and text types
(construct 1) and student engagement (a measure of the logic model element: employing instruction that
promotes engagement, student-centered learning, and inquiry-based learning, construct 11).
Several items on the teacher survey asked about traditional practices that are not emphasized by Reading
Apprenticeship, such as lecture, videos, and quizzes (construct 3). As expected, when looking across the
full sample of teachers, these practices were not affected by RAISE.

Impact on Teacher Mediating Outcomes over Time
Impact estimates for teacher mediating outcomes increased from the first to the second year of
implementation by varying degrees. (See Appendix G. Additional Impact Analyses for Teacher Mediating
Outcomes.) A particularly large increase in effect size emerged between years 1 and 2 on teachers’ ratings
of self-confidence. This finding suggests that, over time and with the full course of professional
development, teachers became more comfortable with the Reading Apprenticeship approach and with
integration of Reading Apprenticeship practices and routines into their instruction. The greatest difference
between what treatment teachers and control teachers reported was in their confidence structuring lessons
so that students have to do the assigned reading in order to be successful, supporting students in
understanding disciplinary text, modeling comprehension strategies, and supporting collaborative work.

Variation in Impact on Teacher Practices by Subject Area
The impact on teacher practices varied by subject area. RAISE had a statistically significant impact on
science teachers in four of the five areas of impact found for the full sample. The fact that the effect sizes
for science teachers (0.56 to 0.97) were larger than for the full sample (0.41 to 0.62) suggests that the
impacts on the full sample were largely driven by the effects on science teachers. The four areas in which
RAISE achieved statistically significant impacts on science teachers are in supporting students to
comprehend disciplinary text, fostering metacognitive inquiry, teaching and modeling comprehension
strategies, and confidence in literacy instruction.12 In the fifth area in which RAISE had an impact on the
full sample, student collaboration, the impact on science teachers was also positive, though not
statistically significant.
The effects on ELA and history teachers were less striking. RAISE had statistically significant impacts for
ELA teachers in three areas: metacognitive inquiry, comprehension strategies, and student collaboration.
There were no statistically significant impacts for history teachers. (See Appendix G. Additional Impact
Analyses for Teacher Mediating Outcomes for details.)
We speculate that RAISE had a larger impact on science teachers than ELA and history teachers because
implementing Reading Apprenticeship requires a greater pedagogical shift for science teachers. ELA and
history teachers may already have been using some Reading Apprenticeship practices before participating
in RAISE professional development. For example, the ELA and history teachers might have employed
collaborative learning structures and taught inquiry and comprehension skills, such as annotating text,
before RAISE. Science teachers may have been less likely to use these instructional practices. In that case,
implementing the Reading Apprenticeship framework would require a greater change in instructional
practices for science teachers than for the others.
To explore this hypothesis, we examined the reported experiences of control teachers to see if science
teachers were generally less likely than ELA or history teachers to use practices such as integrating
content and literacy activities. If non-RAISE science teachers were less likely than non-RAISE ELA and
history teachers to use Reading Apprenticeship practices, then implementing the Reading Apprenticeship
framework might be expected to have a larger impact on their instruction and a relatively smaller effect
on the practices of ELA and history teachers.
The results, shown in Table 11, bear out this hypothesis. Compared with ELA and history teachers, science
teachers in control schools tended to report lower implementation of the practices and classroom activities
that were influenced by RAISE. Specifically, they reported lower use of classroom practices that foster
student independence and less frequent opportunities for students to practice metacognitive inquiry and
comprehension strategies. They also reported lower levels of confidence in providing literacy instruction.
The one area in which control science teachers’ scores were similar to those of ELA and history teachers
was student collaboration. This is also the one area in which RAISE had a positive, but not statistically

We also found that RAISE had a statistically significant impact on science teachers’ reported use of traditional
instructional practices such as lectures and video. These practices were included in the survey as ‘distractor’ items—
i.e., items for which we did not hypothesize an impact caused by RAISE.
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significant impact on science teachers’ practices. Table 11 further shows that science teachers reported
lower use of other practices and activities on which the effects of RAISE were not statistically significant.

Impact of RAISE on Student Outcomes
In this section, we examine the impact of RAISE on student outcomes. Our logic model (Table 1)
hypothesizes that changes in teacher practices as a result of RAISE will change students’ classroom
experiences, attitudes, and behaviors. Ultimately, these changes will lead to improvements in student
literacy outcomes. Student mediating outcomes were measured through a student survey administered at
the end of each study year. Student literacy outcomes were measured through an online literacy
assessment, also administered at the end of each study year. As with the teacher mediating outcome
analyses, we estimated the impact of RAISE on student mediating outcomes and literacy achievement for
year 2 based on the two-level hierarchical model described in Appendix A. Impact Estimation Model.13

STUDENT MEDIATING OUTCOMES
This section addresses the following research question: What are the effects of Reading Apprenticeship on
student engagement and on reading attitudes and behaviors?
Key findings include the following.


RAISE produced positive and statistically significant impacts in two student mediating outcome
domains that are hallmarks of the Reading Apprenticeship framework, listed below with the
survey constructs that indicated impact.
o

Increased use of comprehension strategies; construct 2.4: integration of content and
literacy activity

o


Increased metacognitive inquiry; construct 3.1: metacognitive conversations

The size of the impacts on student mediating outcomes increased over time.

Impact on Student Attitudes and Behaviors
As shown in Table 12, RAISE had an impact on integration of content and literacy activity (Construct 2.4)
and metacognitive conversations (Construct 3.1) in year 2. The first reflects an increase in using
comprehension strategies and measured the extent to which students reported that their teachers’
instructional practices fostered integration of content and literacy activities, for example, by summarizing
and interpreting the meaning of passages, identifying the main themes, and working in small groups with
other students to practice reading comprehension strategies. In contrast with typical high school
instruction, which seldom focuses on reading comprehension in content-area courses, integrating reading
instruction into content-area teaching is a key principle of the instruction promoted by the Reading
Apprenticeship framework. Reading Apprenticeship works from the core stance that to be proficient
content-area readers, students need to be taught discipline-based reading strategies in order to
comprehend content-specific structures, vocabulary, methodologies, perspectives, interpretations, and
biases.

Missing outcome data were handled using listwise deletion, while the dummy variable adjustment method was
applied to address missing covariate data.
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The second area of impact was students’ engagement in metacognitive conversations. Measures of
metacognitive conversations include the extent to which students reported learning from each other’s
different ways of reading and thinking, listening and responding to each other’s ideas, and exploring
different ways of understanding reading. Metacognitive conversations are the foundation of Reading
Apprenticeship, undergirding the four dimensions of the framework: social, personal, cognitive, and
knowledge-building factors. Class discussions that focus not only on the content of texts, but also on how
to read science and history materials—and why people read these materials in the ways they do—support
students to clarify content, practice comprehension strategies, make connections to other related texts and
topics, and make visible the often invisible process of reading (Greenleaf et al., 2011a).
These findings from the student survey support findings on teachers’ practices: Students in treatment
classrooms experienced a different approach to instruction that centered on providing disciplinary
reading instruction and fostering metacognitive inquiry. The analyses also showed that RAISE had
positive but not statistically significant impacts on other measured constructs in year 2, including
participation in class discussions and class time spent reading. The impact on measures of attitude and
academic disposition such as reader identity, belongingness and effort to learn were positive but very
small.

Impact on Student Mediating Outcomes over Time
Impact analysis for the first year of implementation showed no statistically significant effects for any of
the student constructs (see Appendix H. Additional Impact Analyses for Student Mediating Outcomes).
The effect sizes for the two constructs found to be statistically significant in the second year were larger
than the estimate impacts for other constructs in year 1 but were not statistically significant. This finding
may be explained by the increase in effect sizes for teacher practices in year 2. Teachers’ implementation
of Reading Apprenticeship practices seems to have increased and improved over time, leading to better
student outcomes in year 2. However, as reported below, the pattern was not consistent for all three
subject areas.

Variation in Impact on Student Mediating Outcomes by Subject Area
As was the case of teacher outcomes, impact on students’ experiences, attitudes, and behaviors varied by
subject area. Students in both science and history classes in the treatment schools reported statistically
significantly higher levels of integration of content and literacy activity and metacognitive conversations
than did students in the control schools, with science students reporting the largest impacts. The
difference among ELA students was smaller and not statistically significant. (See Appendix H. Additional
Impact Analyses for Student Mediating Outcomes for details.) Science students also showed statistically
significant impacts in additional constructs: participation in and contribution to class discussions and class
time spent reading. History students reported statistically significant improvement in the extent to which
they engaged in a variety of reading material in class.

STUDENT LITERACY ASSESSMENT OUTCOMES
This section addresses the following research questions.


What are the effects of RAISE on student literacy achievement?



What are the effects of RAISE on the student literacy achievement on English Language Learners?



What are the effects of RAISE on student literacy by subject area (English language arts, history,
science)?





What are the effects of RAISE on student literacy by key student sub-groups, including:
o

students with low prior achievement and/or weak prior performance?

o

economically disadvantaged students?

o

minority students?

What are the effects of RAISE on student literacy by state (California, Pennsylvania)?

As described earlier, we used a summative reading comprehension assessment to measure disciplinary
literacy in ELA, U.S. history, and biology among high school students in our sample.
Table 13 reports the year 2 result for students in the “intent to treat” analytic sample.
Key findings on the impact on student literacy include the following.


RAISE had a statistically significant positive impact on student literacy in science classes (effect
size = 0.32). The effect of RAISE on the literacy scores of the full sample of students in treatment
classes was positive but not statistically significant.



Similarly, the effect of RAISE on key subgroups—including English language learners, low prior
performers, students eligible for free and reduced-price lunch, and nonwhite students—was also
positive, but not statistically significant.



The effect on treatment group students was, as expected, greater in year 2 than in year 1.

Impact on Student Literacy for the Full Sample and by Subject Area
RAISE had positive but not statistically significant impacts on literacy achievement for the full sample of
students enrolled in the study schools in the second year of implementation, as shown in Table 13. The
improvement index in the second-to-last column of Table 13 shows the expected change in percentile rank
on the literacy assessment as a result of exposure to Reading Apprenticeship. The improvement index of
5.6% for the full sample means that control group students who scored at the 50th percentile would score
in the 55.6th percentile if they were exposed to Reading Apprenticeship. The finding is robust across
alternative model specifications and estimation methods, meaning the results were consistent when tested
using different statistical models and methods. The fact that the results are consistently positive, but not
statistically significant, may indicate that the study sample was not large enough to detect a modest-sized
impact.
Because RAISE focuses on discipline-specific rather than generic reading skills, we also investigated
impact on literacy assessments by subject area. The results, also presented in Table 13, are similar to those
for teacher and student mediating outcomes. Students in treatment science classes had a statistically
significantly higher literacy achievement scores, with an estimated effect size of 0.32. This finding is also
robust across alternative model specifications and estimation methods (see Appendix I. Additional Impact
Analyses for Student Literacy). The improvement index of 12.6% indicates that control group students in
the 50th percentile would have improved their percentile ranking to 62.6 as a result of exposure to RAISE .
The impact on literacy achievement among students in ELA classes was positive but smaller, with an
effect size of 0.22, and no statistical significance. For students in history classes, the estimated impact, at an
effect size of 0.08, was negative but small and not statistically significant.

Impact on Student Literacy for Key Subgroups
The instructional framework of Reading Apprenticeship is expected to improve the performance, not only
of high school students generally, but also of disadvantaged and high-need students. Accordingly, we
examined the effect of RAISE on literacy scores of nonwhite students, students who were eligible for free
or reduced-price lunch, English language learners, and students with low prior performance on state ELA
tests. Previous studies (Greenleaf et al., 2011a, 2011b; Kemple et al., 2008) have shown that Reading
Apprenticeship is particularly helpful for English language learners and students with prior low ELA
performance. Table 14 shows for the results for these subgroups.
The study did not find statistically significant impacts among disadvantaged students in the second year
of implementation. For English language learners, the estimated impact was positive but modest, with an
effect size of 0.15, and was not statistically significant. The English language learner subsample size was
particularly small, with 1,156 students in 30 schools; modest impacts are not expected to be detectable at
such a small sample size. For nonwhite students, the estimated positive effect size was also modest, at
0.11, and was not statistically significant. Among the students who were eligible for free or reduced-price
lunch, the positive effect size was larger, 0.23, and approached statistical significance. The estimated effect
for each of these subgroups was about the same size as the effect for their complimentary group (e.g., nonELLs, white, not-eligible for free or reduced-price lunch), and we did not find evidence for differential
impacts by these subgroups.
We also examined literacy score results by state. Though the result is not statistically significant,
Pennsylvania schools showed a medium-sized positive effect of 0.25 and an improvement index of nearly
10%. The effect size for California schools was near zero. As noted in the implementation findings earlier
in this report, the contexts for these two states differed. California schools served more students who were
low income, English language learners, and poor prior performers, and therefore more high-needs than
Pennsylvania students. Though teachers’ participation in the professional development and onsite teacher
meetings did not vary significantly by state, other factors such as competing initiatives and school
reorganization seemed to have affected California more than Pennsylvania schools. These dynamics may
have contributed to different outcomes for students in these states.

Impact on Student Literacy over Time
In addition to testing the effect of RAISE at the end of the second year of implementation, we examined
the literacy assessment outcomes for students in the first and third years of implementation.14 When the
student literacy assessment was administered at the end of the first school year, treatment teachers had
been exposed to only 7 of the 10 days of professional development. As expected, RAISE had less impact in
year 1 than in year 2. We found no statistically significant improvement on the student literacy
assessment, either for the full sample or for any of the subgroups discussed above.
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The data do not lend themselves to conclusions about dosage or trends in program effects over the three
years. The composition of the student samples changed from one year to the next; for example, less than
25% of the year 2 student sample was also in the year 1 sample. Furthermore, the year 3 sample is limited
to the first wave of schools and their students, and therefore, is much smaller than the first two years’
samples. Thus, we cannot draw conclusions about any growth or decline in program effects over the three
years.

Summary and Conclusions
PROJECT OVERVIEW
The project evaluated in this randomized controlled trial was an instance of the Reading Apprenticeship
model designed for scale. The RAISE project served nearly 2,000 teachers and 630,000 high school
students in five states (California, Indiana, Michigan, Pennsylvania, and Utah). Teachers in 42 schools in
two of those states participated in the random assignment study.
To support an implementation that would not require ongoing direct involvement of the staff of SLI, the
developers used the i3 funding to develop and field an innovation that aimed to build local capacity at the
school, district, and state levels. Fundamental to this approach was fostering a community of teachers
within the schools, each supported by a teacher leader who could convene monthly team meetings. To
encourage this community in high schools, which are often highly departmentalized, the project chose to
support three major content areas: ELA, history and science. Each content area had been the subject of
previous studies, demonstrating effect sizes ranging from 0.14 to 0.26 (Greenleaf et al., 2011a, 2011b;
Kemple et al., 2008; Somers et al., 2010). For this project, an important purpose for including multiple
content areas was to enhance the teacher team at each school and to develop a school-wide commitment
to the approach. Including multiple subjects at different grades would also increase the chance that
students may receive multiple exposures to the approach. Developers designed content-specific
professional development, encompassing a total of 10 days of training over the course of a year.

THE IMPACT OF RAISE ON STUDENT ACHIEVEMENT
Student achievement outcomes were measured in the spring of the second year of the intervention. The
subject-specific literacy achievement test developed by ETS provided a common scale across the three
content areas, allowing both subject-specific and full-sample results. The largest difference in literacy
achievement between treatment and control groups emerged among students in science classes, with a
standardized effect size of 0.32. This effect size translates into an improvement index of 12.6%; that is,
control students in the 50th percentile would be expected to score in the 62.6th percentile if they were
taught by RAISE teachers. Results for ELA classes were positive, but not statistically significant, with an
effect size of 0.22. The effect on history classes was negligible and was not statistically significant. The
positive effect of RAISE on the full sample of students (all subjects combined) also was not significant, at
an effect size of 0.14.
The positive, yet not statistically significant, results for the full sample and for ELA suggest that the
sample may not have been large enough to detect meaningful impacts. The study was designed to detect
an effect size of 0.16 for the full sample and 0.24 for subgroups. The small subsample sizes may help to
explain the lack of statistical significance of findings on key subgroups including English language
learners, low-income students, and students with low prior achievement. The effects of RAISE on all of
these subgroups were positive, with effect sizes ranging from 0.11 to 0.23, but they are not statistically
significant. The results for English language learners, with a non-significant but positive effect of 0.15,
may be particularly affected by a small subsample size, as this was based on only 30 of the 42 schools in
the sample.

The results by state show that RAISE had a positive but not statistically significant impact on students in
Pennsylvania, with an effect size of 0.25. Even though this finding is not statistically significant, given its
size, this effect is considered “substantively important” by the What Works Clearinghouse (WWC, 2014).
In contrast, the effect size on students in the California sample was effectively zero. Contextual factors
that affected implementation may explain this difference.

THE IMPACT OF RAISE ON TEACHER AND STUDENT MEDIATING OUTCOMES
RAISE teachers were more likely than control teachers to implement practices that foster student
independence and collaboration and develop students’ metacognitive and comprehension skills and
strategies: hallmarks of the Reading Apprenticeship approach. RAISE teachers were also more likely to
give students time to practice metacognitive and comprehension skills in class. With the exception of the
area of student collaboration, these effects were particularly strong for science teachers.
RAISE’s positive impacts on mediating student outcomes, measured by a student survey, were also
stronger in science classes than in the full sample. Across subject areas, RAISE had a statistically
significant positive effect in two key areas on the student survey: metacognitive conversations and
practices integrating subject-area content and literacy activities. In science classes, RAISE had statistically
significant positive impacts on two additional outcomes: students’ participation and class time spent
reading.
Examination of data from teacher and student surveys offers possible explanations of the difference in
effects between science and the two other subjects. In keeping with the RAISE logic model (Table 1), the
impacts on science teacher and student mediating outcomes are congruent with impacts in science
students’ literacy achievement. One explanation for the greater impact on science may be that the Reading
Apprenticeship framework requires a larger pedagogical shift for science teachers than for ELA and
history teachers. Examination of the control group shows that ELA and history teachers were more likely
than science teachers to implement some of the literacy practices characteristic of the Reading
Apprenticeship framework. This finding suggests that implementing the Reading Apprenticeship
approach had a greater effect on science teachers and students because it required a larger change in core
practices for science teachers than for ELA and history teachers. One could also postulate that science
teachers, because they are less apt to employ the type of core instructional practices that are congruent
with the Reading Apprenticeship model, may be more resistant to or have more difficulty implementing
the framework than history and ELA teachers. The results of this study suggest that this is not the case.
Rather, science teachers appeared to embrace the model. Changing the science teachers’ core practices to
include a measurable focus on disciplinary literacy is a noteworthy accomplishment. It demonstrates the
potential of RAISE to address the dearth of content-specific reading instruction in U.S. secondary schools
(Ness, 2008, 2009; Vaughn et al., 2013)—even in science, where the need may be greatest.
In other areas of the subject-specific results, the logic model’s chain of effects, from teacher mediating
outcomes to student mediating outcomes to student achievement, is less strong. As expected, the effects of
RAISE on student literacy scores by subject are congruent with the effect on teacher practices in those
subjects: The largest impact is in science, followed by ELA. History shows no significant impact in either
teacher practice or student achievement. However, the results for student mediating outcomes are

different. They show positive and significant impacts on student behaviors and attitudes in both science
and history, but the impact in ELA is smaller and not statistically significant. There could be a variety of
reasons for this apparent lack of congruence, including measurement error. For example, because the
literacy assessment is content-specific, different subject tests may have different properties; although
ETS’s psychometric testing did not indicate any significant difference in the subject-area forms (O'Reilly et
al., 2014). Another explanation is that the items on the student survey may have been understood
differently by ELA students than by history and science students.

CONTEXTUAL FACTORS RELATED TO RAISE IMPLEMENTATION
The extent to which RAISE was implemented faithfully in treatment schools should, according to the logic
model (Table 1), support the positive and significant impacts that the professional development had on
teacher and student outcomes. This study’s implementation analyses showed that RAISE teachers
reported a number of factors that supported implementation of Reading Apprenticeship. Nearly all of the
teachers (over 90%) who responded to survey questions about the RAISE professional development felt
that it “moderately”, “more than moderately”, or “completely” prepared them to use the literacy practices
modeled during the training. RAISE teachers reported receiving support for literacy instruction at a
greater frequency than control teachers. A large majority of RAISE teachers (86%) also reported that
Reading Apprenticeship was aligned with their classroom goals and content standards. By the end of the
second year of implementation, over 90% of the RAISE teachers reported that they were continuing to
integrate the framework into instruction. Over three-fifths reported being fully committed to making
Reading Apprenticeship work.
However, implementation of RAISE was not without challenges. The most commonly cited challenge was
competing initiatives. Another issue was participation in professional development. Though a majority of
RAISE teachers (77%) participated in 9 of the 10 days of professional development, fidelity of
implementation in some schools did not reach the level hypothesized by the program developers to be
“successful” (defined as having three-fourths of participating teachers attend 9 days of professional
development). Just over half (55%) of the treatment schools met this threshold. A third issue was schools’
ability to build a community of RAISE teachers through ongoing participation in monthly RAISE team
meetings, another critical support intended to foster adoption and sustainability of Reading
Apprenticeship at scale. The fidelity threshold for monthly meeting attendance was met. However,
meeting attendance declined in the second year of implementation; the percentage of RAISE teachers who
reported attending a meeting in a particular month ranged from a low of 40% to a high of 60%. Though
this decline may suggest that teachers were less engaged in RAISE, it may alternatively suggest that
teachers found other ways to collaborate and support implementation of Reading Apprenticeship.
Implementation challenges may have contributed to the large difference between impacts on student
achievement in California (effect size = 0.04) and Pennsylvania (effect size = 0.25). Two contextual factors
may have impeded implementation in California: the reorganization of five treatment and control schools
and concurrent implementation of a similar literacy-based professional development initiative in seven
treatment and control schools. Another possible factor is accountability standards. Though both states
experienced intense focus on implementation of the Common Core standards, California schools received

waivers from state standardized testing requirements, while Pennsylvania schools implemented new
science end-of-course tests required for graduation. Several Pennsylvania teachers commented on surveys
that Reading Apprenticeship supported their transition to new standards and assessment systems. The
new accountability pressures in Pennsylvania, particularly for science, could have positively influenced
teachers’ willingness to embrace the Reading Apprenticeship framework.

LIMITATIONS TO THE STUDY
As with any research, this study had some limitations, including measurement challenges, insufficient
sample size, and attrition.
One measurement challenge is reliance on teacher and student self-reports of behaviors and beliefs. Selfreported information can be subject to recall errors; for example, teachers’ memory of the amount of class
time they spent on specific activities last week may be inaccurate. Recall error should, however, affect
treatment and control teachers and students equally, so it would not necessarily bias the impact estimate.
A larger issue in the reliability of self-reports may be the tendency to provide socially desirable responses.
Some teachers who received RAISE professional development may have over-reported their use of
Reading Apprenticeship strategies simply because they knew they were expected to use these strategies.
The research team attempted to address these issues by constructing survey questions that did not rely
either on jargon that would be more familiar to RAISE teachers or on descriptions of activities that would
clearly signal a Reading Apprenticeship approach. We also surveyed teachers monthly rather than yearly
to increase reliability and to reduce that chance that reports would reflect idiosyncratic variations in
school schedules such as field trips or testing days. As is common in randomized control trials, neither
teacher nor student survey measures were administered at the start of the evaluation (prior to
“treatment”); therefore, we are not able to rule out pre-existing differences between the groups in the way
they respond to surveys. A final issue is with the timing of the student survey, which was fielded only
once per year, and thus students’ responses may not accurately capture the impact of all practices
employed by their teachers throughout the year.
Another possible measurement limitation is that the impact on student literacy was assessed using a
specialized, subject-specific assessment developed for this project. The assessment developers took care to
avoid over-aligning the instrument to the Reading Apprenticeship model; for example, they did not use
Reading Apprenticeship terminology or concepts that are not ordinarily used in classrooms, and they took
the reading passages from a widely used test (the National Assessment of Educational Progress).
The study’s sample size presented additional limitations. The evaluation did not have a large enough
sample to detect effects that would typically fall into the “modest” category. This limitation particularly
affected our ability to analyze the effects of the intervention on subgroups of students, such as English
language learners. Even the ability to detect statistically significant effects by subject area may have been
affected by study school samples. At random assignment, three schools did not have any eligible ELA
teachers, three did not have any eligible history teachers, and two did not have any eligible science
teachers. This variation may have limited our ability to detect statistically significant effects, explaining,
for example, the effect size of 0.22 for literacy achievement among ELA students—an effect that, although
is not statistically significant, is likely to be educationally meaningful.

A third limitation of the study is significant student attrition: 31% of students did not complete the literacy
assessment in year 2 (though the sample of treatment and control students who did have data was
statistically equivalent in terms of their demographic characteristics). The effect of the missing data on the
results is unclear. Missing data was less of an issue for the teacher and student surveys, where the missing
data rates fell within the range of what is commonly considered acceptable: Year 2 survey data were not
available for 15% of students and 18% of teachers.

FUTURE DIRECTIONS
The RAISE project represents an ambitious effort by SLI to build self-sustaining supports for
implementing Reading Apprenticeship and bringing it to scale. The schools in this study represent 15% of
all schools affected by RAISE. SLI developed a scale-up model to reach hundreds of schools across states
and contexts in order to support academic literacy instruction. Findings from this study demonstrate the
success of the project in providing teachers with training and support to help them change their
instructional practices in order to foster metacognitive inquiry and support comprehension in the content
areas.
However, the results also point to several areas where further investigation could help SLI achieve an
even greater impact. Specifically, investigation into the reasons that RAISE had a greater impact in science
could inform refinements to the professional development and support that may increase the positive
impact in ELA and history classes. Similarly, the difference in impact between Pennsylvania and
California calls for investigation into the implementation and contextual differences that may have
influenced these results, so that SLI can discover how to address such obstacles in future implementations.
Overall, the study’s findings demonstrate the potential of RAISE to address the paucity of content-specific
reading instruction in U.S. secondary schools—especially in science, where the need may be greatest.
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Appendix A. Impact Estimation Model
The program impacts were estimated as the differences in outcomes between program and control
groups. The analyses produced intent-to-treat estimates of the intervention, based on samples that
included all randomly-assigned schools and their study-eligible cohorts of teachers and students,
regardless of the level of actual participation in the intervention.
We estimated the effects of Reading Apprenticeship using a two-level linear model, with individuals
(students or teachers) nested within schools.
Level 1: Student or Teacher
(Eq. 1)

𝑌𝑖𝑗 = 𝛽0𝑗 + ∑𝑄𝑞=1 𝛽𝑞𝑗 𝑋𝑞𝑖𝑗 + 𝜀𝑖𝑗

where 𝑌𝑖𝑗 denotes the outcome for student/teacher i (i = 1, 2, … N) in school j (j = 1, 2, … K), 𝑋𝑞𝑖𝑗 represents
individual-level covariates and 𝜀𝑖𝑗 is the error term specific to student/teacher i in school j.
Level 2: School
(Eq. 2)

𝛽0𝑗 = 𝛾0 + 𝛾1 (𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑗 ) + ∑𝑆𝑠=1 𝜂𝑠 𝑊𝑠𝑗 + 𝑢𝑗

(Eq. 3)

𝛽𝑞𝑗 = 𝛿𝑞0

where Treatment is a binary variable indicating whether school j is randomly assigned to receive Reading
Apprenticeship (Treatment = 1) or not (Treatment = 0) and its coefficient, 𝛾1 , represents the estimated
effects of Reading Apprenticeship on the student (or teacher) outcome. 𝑊𝑠𝑗 represents school-level
covariates and 𝑢𝑗 is the error term specific to the j-th school, representing the random school effects.
In practice, we estimate the reduced-form of the two-level random-intercept model, which can be
expressed as follows:
(Eq. 4)

𝑌𝑖𝑗 = 𝛾0 + 𝛾1 (𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑗 ) + ∑𝑄𝑞=1 𝛿𝑞 𝑋𝑞𝑖𝑗 + ∑𝑆𝑠=1 𝜂𝑠 𝑊𝑠𝑗 + 𝑢𝑗 + 𝜀𝑖𝑗

where variables are as described above. Equation 4 is derived by combining equations 1 through 3.
Coefficients 𝛿𝑞 and 𝜂𝑠 are estimators for marginal effects of individual and school level covariates,
respectively. We assume that individual-level effects do not vary across blocks (schools).
To evaluate the impact of Reading Apprenticeship training, we tested the null hypothesis that there was
no difference between the groups (H0: γ1 = 0). If the null hypothesis was rejected by a two-tailed test at the
5% significance level, we concluded that the outcome was different between students (teachers) in schools
exposed to Reading Apprenticeship versus students (teachers) in schools that were not exposed to
Reading Apprenticeship.
The level of inference for this study is the school, which allows us to interpret the impact estimate as
reflecting a combination of the intervention’s effects on the outcomes of individuals and its effect on the
composition of the students (or teachers) in the treatment and comparison schools. However, as shown
below, the study provided evidence that the two groups of students (and teachers) in the analytic sample
were equivalent at baseline. This suggests that the estimated effect largely reflects the intervention’s effect
on outcomes for these students (or teachers). The study thus assesses whether there was a difference in the

average outcomes between students enrolled (or teachers employed) in the schools randomly assigned to
Reading Apprenticeship and those that were randomly assigned to the control group. This interpretation
of results is consistent with What Works Clearinghouse (WWC) standards.

COVARIATES
For the analysis of impact of Reading Apprenticeship on student literacy, we selected covariates from a set
of potential explanatory variables suggested in our original i3 evaluation design document, using the
following guidelines.


Include blocking variables (school-level)



Include variables for which baseline equivalence is not established



Limit variables to those that best fit the model



Keep a set of covariates that would empirically explain the variation in the outcome well

We examined potential covariates systematically, according to the guidelines outlined above. Based on
these analyses, we selected the following, in addition to assignment block variables. 15


School-level baseline state test results (percent proficient on 11th grade state ELA/Reading test)



Student pretest scores (state-standardized z-scores of the 8th grade state ELA/Reading test)



Student gender



Student race/ethnicity (Asian, Black, Hispanic, other non-White, White)



Student ELL status



Student special education status



Student free/reduced price lunch status

We used the same covariates in the student survey model. For impact analysis on teacher survey
responses, we applied similar guidelines to the data available for teachers. Below are the resulting
covariates.


Blocking variables (school-level)



School-level baseline state test results (percent proficient on 11th grade state ELA/Reading test)



Teacher gender



Teacher race/ethnicity (non-White, White)



Teacher education (BA, more than BA)



Teacher’s total years of teaching



Teacher’s years of teaching the subject taught during the study



Teacher’s reading specialist status

We conducted sensitivity analyses based on alternative covariates specifications. These include an unadjusted
model with only blocking variables, as well as models with additional school-level demographic and achievement
controls.

15
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Appendix D. Analytic Sample Baseline Equivalence
In order to examine the baseline equivalence of our analytic samples, we regressed each student and
teacher covariate included in the year 2 impact analyses on (a) the treatment status (indicator variable that
takes the value of 1 for schools that were randomly assigned to receive Reading Apprenticeship and 0 for
schools that were not) and (b) on blocking variables. We applied the same two-level random-intercept
methodology16 as was used for impact analysis. Additionally, we evaluated the equivalence of schoollevel prior achievement (percent of students in the school who were proficient on the 11th grade state
ELA/Reading test in the baseline year) using a two-sample t-test with unequal variances.17 All equivalence
checks were performed at the level of the underlying impact analysis, i.e., at the student level for all
student outcomes and at the teacher level for teacher outcomes; they were performed separately for each
analytic sample.
Table D1 presents equivalence results for teacher survey analyses, based on the full sample of teachers.
The analytic sample was identical for all constructs. For the teacher-level variables, adjusted difference
column shows the regression coefficients for the treatment variables; for the school-level variable,
difference is computed as a simple difference between unadjusted means. The p value column indicates
the level of significance of the difference in either case. Table D1 shows that equivalence between the
treatment and control groups was achieved for all covariates. 18

We used the Stata command mixed, estimated using residual maximum likelihood.
School and treatment group intercepts cannot be simultaneously estimated when the outcome variable is measured
at the school level.
18 Teacher-level results shown are for imputed variables. Equivalence analyses on variables without imputation
produced similar results.
16
17

Table D2 presents equivalence results for student survey analyses, based on the full sample of students
who responded to questions comprising Construct 3.1 (Metacognitive Inquiry). While the analytic
samples were not identical for all constructs, response rates were similar and the choice of sample did not
affect the conclusions of the analysis. Table D2 shows that equivalence between treatment and control
groups was achieved for all student-level covariates.19 However, the difference in school-level prior
achievement, while small, is statistically significant.20 The difference is 1 percentage point, which
translates into a standardized difference (Hedges’ g) of 0.076 standard deviations—well below the What
Works Clearinghouse criteria of 0.25 standard deviations. We included the school-level prior achievement
variable in the impact analyses as a covariate control for observed differences in average baseline student
performance.

Student-level results shown are for imputed variables. Equivalence analyses on variables without imputation
produced similar results.
20 The significance of the difference is determined in part by the size of the sample and the number of observations in
each school. Thus, while the difference is not significant in the teacher sample, it is statistically significant in the larger
student sample.
19

Tables D3 through D5 presents equivalence results for student literacy analyses, based on the full sample
of students as well as the English language learner and science classroom subsamples. All analyses
followed the methodology described above. The tables show that student-level covariates were equivalent
in all samples,21 while school-level achievement was statistically significantly different in the full sample
(treatment - control = 1%) and in the science subsample (treatment - control = -1%). As was discussed
above, we included the prior achievement as a covariate in the impact model to control for the observed
baseline differences.

21

Equivalence analyses on variables without imputation produced similar results.

Appendix E. Student Literacy Assessment22
CONSTRUCTION OF STUDENT LITERACY OUTCOME MEASURE
In order to measure the effects of the intervention on academic literacy, we collaborated with Educational
Testing Service (ETS) to develop an instrument designed to measure the strategic reading processes that
are primary targets of Reading Apprenticeship, without over-aligning the test to the model. Based on the
Global Integrated Scenario-Based Assessment, ETS designed the assessment to measure how well
students read and reason about text sources in a discipline where they have been exposed to content and
strategies for understanding text (O'Reilly et al., 2014). This assessment was administered on-line at the
end of each study implementation year to students in study teachers’ classrooms. The assessment has
three forms, corresponding to the subject areas of focus: ELA, Biology, and US History. Students enrolled
in more than one Reading Apprenticeship study teacher’s class may have taken more than one form. Each
form included closed- and open-ended questions.
The ETS-designed assessment yielded different sets of scale scores—a unidimensional, simple structure,
and bifactor scale scores. The unidimensional scale score uses items across all three forms that represent a
measure of general (not discipline specific) literacy skills. This score assumes the three forms are
measuring a unidimensional factor of literacy. The simple structure scores are based on items from a
single form (one scale score for each disciplinary form a student takes) and represents a measure of
discipline specific literacy (e.g., the science form measures reading in science). Two bi-factor scale scores
are generated for each student per form taken, a general literacy scale score and a discipline-specific (ELA,
history, or science) scale score.23 Figure E1 provides a visual representation of the analytical models used
to estimate these scores. The scale scores were then computed using the estimated item parameters.

The information provided in this appendix includes information from internal memos provided by Educational
Testing Services.

22

23

ETS used the two-parameter logistic (2PL) model and generalized partial credit model (GPCM) on the multiple

choice and constructed response items, respectively, for the unidimensional scales. The multidimensional 2PL and
GPCM were also used for the bifactor model. The item parameters were estimated concurrently using a multiplegroup model; the item parameters were constrained to be equal across groups. Using the estimated item parameters,
expected a posteriori (EAP) abilities were estimated for each student under each model. For the bifactor model and
dimension-specific unidimensional models, students did not receive scores for tests that they did not take.
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Table E1 provides the correlation among the five outcome scores, and Table E2 provides the marginal
reliability of each score.24 The unidimensional and bifactor general scores are highly correlated with each

24

Conceptually, IRT marginal reliabilities are similar to Cronbach’s alpha in classical theory.

other, as well as with other variables. Correlations among ELA, biology, and history scores are moderate.
The reliability of bifactor general scores is lower than other scores, but still acceptably high.
We used the unidimensional scores as our primary outcome measure for impact analyses. The
unidimensional score, which uses items from the three forms in a single score, assumes a common
construct for general literacy skills that support performance in all three subjects, is highly reliable, and is
highly correlated with bifactor general scores.
In using the unidimensional score, we make an implicit assumption that the three subject tests are
equivalent, or, even if not, the sample is balanced in terms of subject area tests, so that the subject-test
specific variation will not bias the impact estimates. To test the robustness of the findings based on the
unidimensional scores, we also conducted a sensitivity analysis using the bifactor model scale as the
dependent variable. We found that the results based on bifactor general scores were consistent with those
based on unidimensional scores.

DESCRIPTIVE STATISTICS OF THE LITERACY OUTCOME MEASURE
Table E3 provides basic unadjusted univariate statistics of the student outcome measure by assignment
group, state, and students’ demographic characteristics. As expected, the scores were lower among ELL
students, nonwhite students, students who were eligible for free or reduced price lunch, and students
with lower prior achievement scores (based on state ELA/Reading tests). The unidimensional scores were
lower, on average, in California than in Pennsylvania, likely reflecting higher ELL concentrations in
California. The tests were not grade-specific, and students in higher grades did not score higher on the
assessment.

The ETS-developed literacy assessment is moderately correlated with state tests, based on a sample of
students for whom we had both the ETS and state test results from the second year of the implementation.
The state tests refer to the ELA scores from the California State Test (CST) and literature scores from
Pennsylvania’s Keystone Test. While the ETS assessment is specifically developed to capture the effects of
reading strategies emphasized by Reading Apprenticeship, the state tests measure broader skills and
knowledge in language and literature. Therefore, the tests are not expected to be directly comparable.
However, they are correlated to the extent that these tests are all expected to reflect basic literacy levels of
students. Because we were not able to collect individual-level state test scores from many study schools,

the sample with both tests was relatively small. Table E4 summarizes correlation coefficients between the
state tests (z-scores) and the unidimensional scores for the second year of implementation.

Appendix F. Sample Attrition

Appendix G. Additional Impact Analyses for Teacher Mediating Outcomes
See Appendix A for description of model and covariates.

IMPACT ANALYSIS RESULTS FOR YEAR 1 AND YEAR 3

YEAR 2 IMPACT ANALYSIS RESULTS BY SUBJECT

Appendix H. Additional Impact Analyses for Student Mediating Outcomes
See Appendix A for description of model and covariates.

IMPACT ANALYSIS RESULTS FOR YEAR 1

YEAR 2 IMPACT ANALYSIS RESULTS BY SUBJECT

Appendix I. Additional Impact Analyses for Student Literacy
See Appendix A for description of model and covariates.

IMPACT ANALYSIS RESULTS FOR YEAR 1 AND YEAR 3

ALTERNATIVE STUDENT LITERACY SCORING (YEAR 2)

ROBUSTNESS CHECKS (YEAR 2)
The benchmark student literacy impact model was estimated using mixed-effect estimation (using
residual maximum likelihood, REML) and included blocking variables, student characteristics, and school
characteristics. Below we present results of selected robustness checks (alternative covariates and
estimation methods) for the year 2 unidimensional literacy impact estimates. Additional robustness
checks were performed on year 2 scores, as well as on year 1 and year 3 scores (not shown). Results are
generally consistent across alternative specifications.
Model 1 includes only blocking variables and student pretests as covariates. Model 2 includes all
covariates included in the benchmark model, as well as all other available school-level characteristics:
school-level 11th-grade proficiency in the year prior to the baseline, average 8 th-grade ELA/Reading scores,
and average student demographics. Model 3 is equivalent to the benchmark model but without
imputation of missing data (and with listwise deletion of observations).
Models 4 and 5 use two common alternative estimation methods for the benchmark model: Model 4 is a
mixed-effects model estimated using maximum likelihood (MLE); Model 5 is estimated using ordinary
least squares (OLS) with robust standard errors clustered at the school level. Maximum likelihood
method is the default optimization technique for mixed-level models in some statistical packages,
However, REML, used as our benchmark estimation method, adjusts the degrees of freedom downward
when estimating the variance (standard error) components, while MLE does not. As a result, REML
produces more conservative estimates of standard errors of coefficients and is often preferred to MLE.
OLS with cluster-robust standard errors is also commonly used in a variety of fields when handling
clustered data (such as teachers or students nested in schools). Unlike mixed-effect models, cluster-robust
OLS makes no explicit assumptions about the distribution of between-cluster variation in outcomes. In
large samples, mixed-effect methods can produce gains in efficiency if the distribution of the errors is
correctly specified.25 Both methods, however, are susceptible to small sample bias, i.e., when there are few
(generally, less than 50) clusters.26 In practice, which method is more conservative may not be known a
priori, although multiple studies have found mixed-effect methods to produce more conservative
estimates of standard errors than cluster-robust OLS.27

Cameron, A. C., & Miller, D. L. (2010). Robust inference with clustered data. Handbook of empirical economics and
finance, 1-28.
26 Cameron, A. C., & Miller, D. L. (2015). A practitioner’s guide to cluster-robust inference. Journal of Human Resources,
50(2), 317-372.
27 Yasuyo, A., & Gee, K.A. (2014). Sensitivity analyses for clustered data: An illustration from a largescale clustered
randomized controlled trial in education. Evaluation and Program Planning, 47(2014), 26-34.
25

Appendix J. Fidelity of Implementation Summary
As part of the National Evaluation of Investing in Innovation (NEi3) grant requirements, evaluators must
report FOI for each key component of inputs in the logic model. FOI is measured to indicate whether the
program was implemented as intended by the developer. The evaluator specifies thresholds for meeting
fidelity and then collects data, assesses, and reports whether fidelity was met at the program-level for each
key component of inputs in the logic model, at least once each year for two or more years.
The evaluators worked with WestEd’s Strategic Literacy Initiative (SLI) to identify the key components
and thresholds for FOI. We identified two teacher-level, one school-level, and one program-level
component—a total of four key components—for inclusion in the FOI measure. Fidelity for the two
teacher-level components (teacher participation in professional development and teacher participation in
monthly meetings) is determined first at the teacher level, then aggregated to the school level, and finally
rolled up to the program-level. The school-level component is the recruitment of teacher leaders, which is
then aggregated to the program-level. The program-level component is the presence of five characteristics
of RAISE professional development.

RAISE PROFESSIONAL DEVELOPMENT ATTENDANCE
We found that while 87/113 (77%) of teachers attended all five of the first five days and at least four of the
last five days (Figure H1), only 12/22 (55%) of schools had at least 75% of teachers meeting this threshold
(Figure H2); therefore, program-level fidelity was not met for this component. We examined the
distributions of teachers in schools more closely and found the following:


Within the 12 schools where fidelity was met, 58/62 (94%) teachers met fidelity, with seven
schools with 100% of teachers meeting fidelity.



Within the 10 schools where fidelity was not met, only 29/51 (57%) teachers met fidelity.



For 7 of the 10 schools that did not meet fidelity, the school was within one teacher of meeting
fidelity, but within those seven schools, 11/12 (92%) teachers missed all of at least one of the three
training sessions (5-day, 2-day or 3-day institute).



Among the entire sample, teachers who met fidelity averaged 9.96 days of training, while teachers
who did not meet fidelity averaged 5.4 days of training.

While it appears that several schools were on the edge of meeting fidelity, only a significant change of the
teacher or school level thresholds would result in a change in fidelity at the program-level (i.e., either
changing the teacher level threshold from 9 days to 6 days or changing the school level threshold of
teachers meeting fidelity in a school from 75% to 66% would be sufficient to meet fidelity at the programlevel).
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RAISE MONTHLY TEAM MEETING ATTENDANCE
Data used to determine fidelity for component B (monthly meeting attendance) was collected through
monthly online teacher surveys. In year 1, 86/113 (76%) teachers met fidelity by attending at least 4
meetings, with 18/22 (82%) schools meeting fidelity (at least 50% of teachers attending at least 4 meetings);
program-level fidelity was met for this component. Eight teachers had insufficient survey data to
determine fidelity for this component. None of these teachers met fidelity for component A (PD
attendance) and five of these teachers did not respond to any of the surveys. The teachers who met fidelity
attended an average of 6.6 team meetings during the year, while those teachers who did not meet fidelity
attended an average of 1.7 team meetings during the year. Of the 26 teachers who did not meet fidelity or
had insufficient data to make a determination in year 1, only four met fidelity in year 2, with eight having
insufficient data to make a determination. The results of the group of teachers with insufficient data to
make a determination would not have had an effect either way on fidelity at the program-level.
In year 2, only 70/105 (66.7%) teachers met fidelity, with 19/22 (86%) schools meeting fidelity; therefore,
program-level fidelity was met for this component. During year 2, there were fewer teachers in the
sample and fewer teachers met fidelity, but those teachers were clustered in schools that did not meet
fidelity. Of the 31 teachers that did not meet fidelity but had enough survey data in order for us to make a
determination, 17 were concentrated in three schools that essentially stopped holding meetings (these
schools averaged less than one meeting per teacher). Similar to year 1, the teachers who met fidelity
attended an average of 6.5 team meetings during year 2, while those teachers that did not meet fidelity
attended an average of 1.2 team meetings during the year.
In year 3, nearly all schools reported little to no attendance at monthly meetings. Only 23/69 (33.3%)
teachers met fidelity, and 3/15 (20%) schools met fidelity for this component; therefore program-level
fidelity was not met for this component. The average number of meetings reported across the sample was
2.9 meetings per teacher. The few teachers who met fidelity attended an average of 7.3 team meetings
during year 3, while those teachers that did not meet fidelity attended an average of 0.7 team meetings
during the year.

IDENTIFICATION OF TEACHER LEADERS
In years 1 and 2, 21/22 (95%) of schools identified a teacher leader, and in year 3, 13/15 (87%)28 schools
identified a teacher leader; therefore, program-level fidelity was met for this component each year.

PROFESSIONAL DEVELOPMENT CONTENT
Researchers developed a protocol and observed a sample of the RAISE Institute to determine if the
professional development was implemented as intended. Each of the five characteristics was present in
over 85% of sessions, thereby meeting program-level fidelity for this component.
Over the entire sample of session observed, 69% had all five characteristics present, 26% of sessions had
four of five characteristics present, and 6% of sessions had only three characteristics present.

FURTHER ANALYSIS: FINDINGS FROM VARIATION AMONG EXPERIMENTAL BLOCKS
To get additional insight into the role of fidelity as related to impact, we considered whether impacts on
the ETS assessment varied across randomized blocks. Each of the 11 blocks can be thought of as a “miniexperiment,” therefore if we observed heterogeneity in impact across the blocks, we could examine the
relationship between impact and achieved fidelity. With only 11 blocks, the analysis of variation in impact
was highly underpowered, still we considered it as an exploratory step. We observed no differences
across randomized blocks in impact on the ETS assessment, and therefore did not proceed to explore
differences in implementation among blocks.

DETAILED THRESHOLDS
Table J2 presents the sample sizes for each year of reporting, detailing the two cohorts of teachers
staggered across consecutive years. Cohort 1 began in the summer of 2011 and was followed for all three
years of the study, while teachers in Cohort 2 began in the summer of 2012 and were followed for the last
two years of the study.

Monthly meetings and teacher leader recruitment are reported for all three years of implementation, while
PD attendance and PD content are reported only for the first year of implementation (PD attendance
across the full 10 days is aggregated together). At the program-level, each component will be reported to
NEi3 as either 1 or 0: met fidelity or not. In summary, program fidelity was met for PD content but not PD
attendance. Fidelity was met for teacher leader recruitment in all three years of the study and in the first
two years for teacher attendance at monthly meetings, but not met in the third year.

Year 3 only includes the first cohort of teachers/schools. Between Year 2 and Year 3 of the study, three RAISE
schools combined into one school.

28

TEACHER PARTICIPATION IN PROFESSIONAL DEVELOPMENT
Participating teachers and teacher leaders are offered 65 hours of RAISE professional development (PD)
through the 5-day foundational training, the 2-day turnaround training, and the 3-day summer
springboard training. Attendance at the initial 5-day training was determined by the program developers
to be a more important factor in adequate implementation than the follow-up 2-day or 3-day trainings.
Therefore, the 5-day training carries relatively more weight in determining fidelity at the teacher level.
Training attendance was gathered from attendance rosters and teacher surveys.
To meet fidelity, teachers must attend all five days of the initial summer training and at least four of the
five days offered in the winter and the following summer. For a school to meet fidelity, 75% of their
RAISE teachers must have adequate training attendance. To meet program-level fidelity, 80% of the
schools must meet fidelity for this component.

TEACHER PARTICIPATION IN MONTHLY MEETINGS
Participating RAISE teachers are supposed to attend at least monthly onsite meetings of RAISE teachers
facilitated by the teacher leader. These meetings provide support to teachers in their professional
development, assist them with problem solving, and provide them with tools to facilitate implementation.
Meetings may include sharing and reviewing student work, discussing problematic lessons and problem
solving, sharing successful lessons, and exploring Reading Apprenticeship tools and protocols. Monthly
teacher surveys collected self-reported data on participation in the monthly onsite team meetings.
The number of onsite team meetings teachers attended throughout the school year is calculated by
summing responses to questions on the monthly teacher survey about participation (0=did not attend
meeting, 1=attended meeting). Program developers determined that participation in at least four meetings
per year meets teacher-level fidelity. For a school to meet fidelity, 50% of its teachers have to meet fidelity.
For the program to meet FOI, 80% of the schools have to meet fidelity.

RECRUITMENT OF TEACHER LEADERS
SLI recruits and trains one teacher leader per school to support Reading Apprenticeship implementation
and hold the monthly meetings. Teacher leaders are often volunteer teachers participating in the study,
but also consisted of curriculum coordinators or school administrators with primary responsibility for
supporting teachers, but who is not implementing Reading Apprenticeship in a classroom. Teacher
leaders received the same 65 hours of RAISE professional development provided to teachers in the
initiative and attended an additional teacher leader webinar in the first year, with three face-to-face
meetings per year in subsequent years.
A teacher leader is coded as either present or absent for each school site. In order to meet program-level
fidelity, at least 80% of schools must have identified a teacher leader.

CHARACTERISTICS OF RAISE PROFESSIONAL DEVELOPMENT
RAISE PD sessions should be delivered in the manner characterized in the logic model, specifically, in
terms of the following.
Content focused on disciplinary literacy, as demonstrated by:


Use of disciplinary texts



Discussion of unique challenges of disciplinary texts, such as discipline-specific vocabulary;
structural features, such as features of scientific journal articles; specialized ways in which specific
terminology is used in the discipline; or discipline-specific forms of discourse, such as those
supporting scientific inquiry



Discussion of how students acquire knowledge about texts, language, and disciplinary discourse
and practices



Discussion of how teachers can anticipate problems that need addressing before students can
understand particular disciplinary text

Collective participation, as demonstrated by teachers:


Working as part of groups



Taking on different roles to support each other's learning processes



Engaging in joint problem solving activities

Active learning, as demonstrated by:


Session organization and flow mimicking a Reading Apprenticeship classroom (think pair share,
working in pairs, turn-taking, explicitly sharing metacognitive processes with others)



Teachers practicing Reading Apprenticeship classroom routines (e.g., practice and model a thinkaloud, think-pair-share)



PD presented through inquiry-based instruction where participants are asked to raise questions
and investigate instructional modes and methods



Participants collaboratively investigating instruction and methods; for example, through
watching, analyzing, discussing, and asking questions about videos of classrooms or printouts of
student work

Coherence, as demonstrated by:


Facilitators asking participants for examples of strategies they have used or to brainstorm how to
incorporate Reading Apprenticeship strategies into their practices



Use of participants' prior knowledge as jumping-off points for learning new Reading
Apprenticeship concepts (e.g., "write down everything you know about acids and bases")



Facilitators incorporating participants’ own materials (texts/curricula) into PD sessions

Metacognitive inquiry, as demonstrated by:


Facilitators modeling a metacognitive process (e.g., thinking aloud, talking to the text)



Participants exploring their own thinking while reading a text (e.g., noticing/identifying/ writing
about their thinking process, reading strategies used, confusions)



Participants sharing their metacognitive processes in groups (e.g., think-alouds, sharing
confusions and strategies used to overcome challenges)



Participants watching videos of students sharing their metacognitive processes and discussing
insights into students’ thinking and learning processes

During each observed session, the evaluator coded whether each of the five PD characteristics was
“present” or “absent.” Upon completing data collection, researchers calculated the percent that each of

the five characteristics appeared in the number of overall sessions, producing a single percentage for each
characteristic. Program developers determined that each of the five characteristics must be present in 75%
or more of observed sessions to meet the criteria for FOI. If any one of the five characteristics appears in
fewer than 75% of sessions overall, the program does not meet fidelity.

Appendix K. Context for Program Implementation
In this appendix, we include additional results from year 2 teacher surveys on RAISE implementation
components, supports and barriers to implementation, and overall impressions of RAISE.

