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Scaling ASSISTments for Algebra Readiness with Curriculum-based Professional
Learning and Coaching

The ASSISTments Foundation (TAF), the non-profit behind ASSISTments-—an online math
intervention tool—in partnership with Teaching Lab and WestEd, proposes a mid-phase
Education and Innovation Research grant to implement, refine and evaluate ASSISTments for
Algebra Readiness (ASSISTments4AR). ASSISTments4AR will be designed to directly impact
the Algebra Readiness of high-need 6th and 7th-grade students. Algebra I is one of the most
important on-track indicators of students’ future success. Students who do not complete Algebra
I have only a 20% chance of graduating high school (Gates Foundation, 2022). To be ready for
Algebra I by 8th grade, 6th and 7th-grade students need to be proficient in grade-level standards.
Yet too often, high-need students face what has been termed the "opportunity gap" (EdGlossary,
2013). Instead of being presented with rigorous, grade-level materials, teachers give these
students content that is below grade-level, causing many experts to charge that even using the
term "achievement gap" is misleading as high-need students were never even presented with the
same opportunity to challenge themselves (Carter & Welner, 2013).

We will partner with school districts that have adopted either EngageNY or Illustrative Math,
two high-quality instructional materials (HQIM) (EdReports, 2021) used by almost half of the
middle school math teachers in the country (Doan, et al., 2021). Our program combines three
evidence-based components that will drive student success with this rigorous grade-level
content: (1) Teacher-use of ASSISTments to provide students just-in-time targeted support with
grade-level standards, (2) Evidence-based teacher professional learning (PL) needed to
successfully implement their HQIM and (3) Capacity-building for school coaches to more

effectively support teachers, enhanced with data from ASSISTments-Coach. As school districts
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increasingly offer Algebra I in 8th grade, our focus is on ensuring 6th and 7th-grade students are
ready (U.S. Department of Education, 2018 November).

Component 1 centers on a forever free tool we call ASSISTments-Teacher, already funded by
an EIR mid-Phase, that showed reliable learning gains in a study with a What Works
Clearinghouse rating of “positive without reservation” (Roschelle et al, 2016). Teachers will use
ASSISTments-Teacher to assign students problems online from their HQIM (Appx. J.1.A.1-3).
Teachers will access real-time data on student performance via data dashboards (Appx. J.1.A 4 &
5). Students will log in to their learning management system (LMS) (Appx J.1.B.1) click on the
link to the assignments and receive immediate feedback as they work (Appx. J.1.B.2 and 3).

While TAF has strong experience preparing teachers to use ASSISTments-Teacher
successfully as we grew to 20,000 users in SY2021, the evidence suggests successful use of
HQIM additionally requires curriculum-specific professional learning (PL). This second crucial
component comes through our partnership with Teaching Lab, a national nonprofit that has
developed best-in-class PL content aligned to Illustrative Math and EngageNY that has earned
them praise from national experts and the curriculum authors themselves (Miller & Partelow,
2019; Wiener & Pimentel, 2017; The Teaching Lab, 2020). Teaching Lab will focus on building
pedagogical content knowledge, and empowering teachers with evidence-based instructional
strategies that promote student success with grade-level work (Component 2). In tandem with
teacher PL, Teaching Lab Coaches will build the capacity of School Coaches to sustain this
high-quality support (Component 3). This Coach-the-Coach model will be further enhanced with
data from ASSISTments-Coach, a recently developed companion to ASSISTments-Teacher that

provides real-time data to coaches on teacher and student progress (Appx. J.2).
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In Years 1 and 2, we will pilot and refine the intervention in partnership with a high-need
school district that has adopted either Eureka or Illustrative Mathematics (See Letter of Support
Appx. C). In Years 3 and 4 we will study the effects of the intervention by conducting a
large-scale, school-level randomized controlled trial to test the efficacy of ASSISTments4AR on
student learning outcomes (See logic model in Appx. G). Year 5 focuses on scaling the impact.

ABSOLUTE AND COMPETITIVE PRIORITIES

Absolute Priority 1 - Moderate Evidence

Teachers’ use of ASSISTments to support their instruction has been demonstrated with
moderate evidence to be effective at improving student achievement in middle school math,
especially for students with lower prior achievement. SRI conducted an independent evaluation
of 43 schools, 87 teachers, and 2,769 seventh grade students and reported three major findings:
1) Students who consistently completed assignments in ASSISTments performed significantly
better than those whose teachers followed regular practices, and did not use ASSISTments, on a
standardized end-of-year math achievement assessment (effect size g = 0.22), representing an
additional two-thirds of a year of gain in math learning, 2) Students with lower prior
mathematics scores experienced a greater benefit from the intervention (effect size g = 0.29),
meaning the use of ASSISTments also narrowed the achievement gap, and 3) ASSISTments,
when paired with just 3 days of professional development over a school year, reliably changed
teacher practice. Teachers in the intervention group more effectively targeted class time to
student difficulties and errors (GG This study has been
reviewed by the WWC (What Works Clearinghouse, 2019) and was designated with “positive

effect without reservations” making this meet the evidence standards (See the Evidence Form
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for details). Given this evidence, ASSISTments received a Strong Rating from Evidence for
ESSA (Evidence for ESSA, 2020). ASSISTments is only 1 of the 3 interventions in middle
school math to receive this rating, making it a highly attractive choice for school districts looking
for evidence-based solutions that will mitigate the impacts of COVID-19 on high-need students
in their district. Appx. J.5 has additional evidence of the effectiveness of ASSISTments as well
as professional development with coaching.

Absolute Priority 3—Promoting Equity in Student Access to Educational Resources and
Opportunities in STEM

ASSISTments for Algebra Readiness (ASSISTments4AR) will build on the demonstrated
impact of our evidence-based intervention, now called ASSISTments-Teacher, with our coaching
tool (ASSISTments-Coach), and teacher professional learning and coaching. This program is
specifically designed to impact the math achievement of my high-need 6th and 7th-grade
students by addressing a key source of inequality in math education: Limited opportunity to
engage with grade-level content.

While Common Core standards established what students need to master at each grade level,
and there is greater access to aligned instructional materials, multiple analyses show that
high-need students are not provided assignments that give them the opportunity to achieve on
grade level (EdReports, 2018). TNTP’s Opportunity Myth found students spend more than 500
hours per school year on assignments that weren’t appropriate for their grade, the equivalent of 6
months of lost learning time (TNTP, 2018). Ed Trust’s examination of more than 1,800
classroom assignments shows only 1 in 10 middle-school math assignments required high levels

of cognitive demand (Education Trust, 2018). Teachers with the best of intentions tend to focus
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on lower-level content with the belief that high-need students, given unfinished learning, are
incapable of being successful with grade-level content.

The evidence also suggests when given access to grade-level content, students rise to the
occasion. In the same study, TNTP also found that for students with unfinished learning, access
to grade-level tasks increased learning by as much as 7.3 more months (TNTP, 2018). Recent
research leveraging data from over two million students using Zearn Math had a similar finding:
classes that showed the strongest learning gains received 27% more grade-level lessons than the
comparison group (NTP, 2022).

ASSISTments4AR is a program in which every element is designed to increase student
access and success with rigorous grade-level content, which we refer to as High-Quality
Instructional Materials (HQIM). HQIM are materials that assess grade-level content, giving all
students extensive work with grade-level problems, and are coherent and consistent with
rigorous standards (EdReports, 2020). The impact of using ASSISTments-Teacher has already
demonstrated an impact on equity. Roschelle et al. (2016) showed that while all participating
students benefited from ASSISTments, students scoring below the median on the prior year’s
state math tests gained the equivalent of more than two years’ worth of knowledge while using
ASSISTments for one year (following Lipsey et al, (2012) recommendation on how to convert
an effect size into more readily interpretable forms). Since this study, we have integrated two
HQIM, Illustrative Math and EngageNY, into our platform, and now 80% of ASSISTments
teachers report using our tool as an enhancement to these materials.

Increasing access to HQIM alone, even through ASSISTments, will not lead to the dramatic

achievement gains we seek. In a multi-state effort to measure textbook efficacy since the
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implementation of the Common Core, researchers found that just 25% of teachers use their
designated curriculum in nearly all their lessons (Blazar et al., 2019). In short, at current levels of
usage, curriculum choice alone does not improve student achievement. A key recommendation is
to increase the amount of PL teachers receive on their HQIM (the study found teachers only
receive an average of 1.1 days) (Blazar, et al, 2019).

This makes sense, given decisions about what to teach starts with the teacher, based on their
expectations for high-need students, and their capacity to use HQIM effectively. Teaching Lab’s
PL and coaching model centers on shifting teacher mindsets and behaviors to center on access to
rigorous learning content as a matter of equity. To date, Teaching Lab has worked with educators
from over 40 schools and school districts that serve over 1 million students combined (63% of
the students Teaching Lab impacts are eligible for free/reduced price lunch, and 38% identify as
Black and 35% as Hispanic (Evidentally, 2022).

More students in Teaching Lab partner sites receive opportunities to complete grade-level
assignments compared to students nationwide. While TNTP’s Opportunity Myth (2018) found
that four out of ten classrooms with a majority of students of color never received a single
grade-level assignment, analyses of over one thousand student work samples from partner
schools, serving student populations which are 65% students of color, revealed that math
teachers receiving Teaching Lab professional learning assigned grade-level tasks 98% of the time
(Teaching Lab, 2020).

Competitive Preference 1 - Promote equity and adequacy in educational opportunity and
outcomes

Crucial to the ASSISTments4AR model is the use of technology, specifically

ASSISTments-Teacher and ASSISTments-Coach, to tailor instruction to student needs in
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real-time. With ASSISTments-Teacher, teachers will collect crucial data on student
understanding of pre-requisite standards, by assigning curriculum-aligned diagnostics before
teacher grade-level content. Rather than spending whole class periods re-teaching missed
concepts from prior years in isolation, they will use this data to strategically integrate review of
the most important prerequisite concepts into their lesson, at the time when students will most
need them to access grade-level work.

Even with this approach, after teaching the lesson, it’s very likely specific students, or the
entire class will still require additional support to master the grade-level standards. For this
reason, teachers will assign the aligned practice problems, exit tickets, and homework from their
HQIM through ASSISTments. Teachers will get immediate data they can use to plan and target
their lesson the next day. Teachers have the flexibility to assign additional practice from

ASSISTments content library of standards-aligned problems to students as needed for ongoing

practice and progress monitoring. = —— e
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Given the majority of the class is struggling, they would focus on whole-class re-engagement
strategies for that standard. Whereas for Class B, the coach would help Mr. Robinson plan a
small group lesson, or consider those students for additional intervention outside of core
instruction (e.g. tutoring). The ASSISTments data allows for all stakeholders to be more efficient
and targeted in meeting student needs, making it more feasible to engage students in remedial
learning without compromising access to grade-level work.

Competitive Preference 2 - Underserved students most impacted by COVID-19:

Dorn et al. (2021) estimate that without addressing student learning gaps now, the learning
and economic impact of COVID-19 could be devastating and could last for decades. Mounting
evidence documents how the pandemic has resulted in substantial academic content learning loss
and increased educational inequity (Bacher-Hicks et al., 2020; Engzell et al., 2020; Kraft &
Goldstein, 2020; Maldonado & De Witte, 2020; Stein, 2020). According to the NWEA computer
testing systems, math achievement dropped during the pandemic much more than reading
(Kuhfeld et al., 2020). While the pandemic has created greater urgency, the need to improve
students' math achievement, specifically for high-need students is well-recognized. Two-thirds of
American 8th-graders from low-income families failed to acquire basic math proficiency and the
picture is worse for students of color (NCES, 2020a, 2020b).

ASSISTments4AR will be designed to specifically address the impacts of COVID-19, with
an essential focus on empowering and strengthening the instructional practices of teachers and
the coaches that support them. Teachers are one of the most important school-based factors that
impact student achievement (Goldhaber, 2021). Students of effective teachers are more likely to

experience favorable long-term outcomes, such as attending college and eamning higher salaries
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(Chetty et al., 2014). In our independent evaluation, teachers were able to impact math
achievement with ASSISTments after three days of PL. At the same time, our sample was a
majority white students (93%), and 39% received free and reduced lunch. In this program, we
seek to serve a sample of at least 60% high-need students, including substantially more students
of color. Additionally, we know COVID-19 has deeply impacted student achievement. Teaching
is more complex than ever and well-designed teacher PL and coaching is essential for ensuring
teachers have the mindsets, knowledge, and practices necessary to improve student learning
(Guskey & Yoon, 2009; Lynch et al., 2019).

For this reason, Teaching Lab’s PL and coaching are crucial to our model, providing teachers
with evidence-based instructional strategies directly relevant to their HQIM (Lynch et al., 2019).
Teaching Lab will design a thorough and cohesive plan for providing PL and instructional
coaching to support teachers and school coaches that includes 1) Teacher PL, consisting of
Bootcamp (3 days) and 3 Cycles of Inquiry (2 days each) and 2) 15 days of capacity building
support for School Coaches on providing effective feedback to teachers. Key learning goals
include improving teachers (1) knowledge of the mathematics needed to prepare students for
Algebra; and (2) ability to analyze student work and achievement, and adjust instructional
strategies, assessments, and materials based on such analysis.

Teaching Lab will customize the support based on a comprehensive Assets and Needs
Assessment conducted at the beginning of the year at the school and district levels (see Appx. J.6
for the complete needs assessment). This assessment includes collecting baseline data on
system-wide investment in and commitment to HQIM as a vehicle for educational equity, and the

systems in place for sacred time (and resources) for PL and observation, feedback and coaching
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cycles for teacher growth. As part of the Assets and Needs Assessment, Teaching Lab will
identify subgroups of students most at risk and, together with stakeholder input, propose specific

strategies to support these students and their families.

A. SIGNIFICANCE

A.1 The National Significance of the Proposed Project

Algebra I is one of the most important on-track indicators for college and career readiness,
and results are in decline. As one example, in Texas, in comparing 2019 to 2021, the percentage
of students scoring on grade level in Algebra I fell dramatically among Black students, from 53%
to 28%,; Latino students, from 64% to 34%; and students considered “economically
disadvantaged” by the state from 59% to 31% (Carpenter, 2021). The benefits of passing Algebra
I in 8th grade have been well documented, and districts are increasingly offering this course early
(US Dept of Ed, 2018). Given this, our program is specifically designed to ensure student
proficiency on 6th and 7th grade Common Core standards, in turn preparing them for Algebra I.

The model is timely given the appetite for technology solutions is at an all-time high (80% of
teachers report they will need to continue to use different technologies in their work) (CDT,
2021). It is critical we understand how proven tools like ASSISTments can be paired with, and
further enhance, teacher PL and coaching, so teachers are empowered to address the daunting
challenge of catching students up while continuing to teach grade-level content.

A.2 Extent to which Proposed Project Develops a Promising New Strategy

ASSISTments4AR will integrate multiple evidence-based components into a highly cohesive
and aligned intervention, with HQIM as the foundation. HQIM is known to be an effective

solution to improving achievement (Walker, 2017). ASSISTments-Teacher, proven effective,
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infuses two learning science principles into classrooms: immediate feedback for students, and
actionable data for teachers to target instruction. Teaching Lab’s PL and coaching address crucial
well-documented barriers to advancing achievement in STEM through the implementation of
HQIM, including lack of investment in teacher PL, poor content preparation, and poor content
delivery and methods of assessment. (Ejiwale, 2013).

The addition of ASSISTments-Coach creates an opportunity to understand how to harness
technology to enhance teacher PL and coaching, a new strategy with some initial evidence.
Researchers from the Education Development Trust conducted six case studies on the design and
delivery of technology-enabled PL, finding promising results for teachers and student learning.
Researchers highlighted the importance of high-quality impact data and careful piloting of
solutions, many of the same strategies which we are incorporating into this proposed project
(McAleavy et al., 2018).

A.3. The Potential of the Proposed Project to Increase Knowledge and Understanding of
Educational Problems

This project, and the resulting study, would be an important contribution to the knowledge
base on the features of PL and coaching models that support the effective implementation of
HQIM to impact high-need students with significant learning loss in math. According to the
Evidence for ESSA, there are three times as many professional development interventions (35)
with strong evidence in language arts (Evidence for ESSA, 2022a) as compared to math
professional development programs (12) (Evidence for ESSA, 2022b), and little is known about
professional development specifically supporting the effective use of HQIM.

As one example feature, the specific scope and sequence Teaching Lab is designing for this

program will include an emphasis on the strategies and approaches outlined in the What Works
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Clearinghouse Practice Guide which yielded Zier 2 Moderate Evidence, “Teaching Strategies for
Improving Algebra Knowledge in Middle and High School Students,” such as: teaching students
to recognize and generate strategies for solving problems and teaching students to utilize the
structure of algebraic representations (Star et al., 2015). This will shed additional light on the
impact of professional learning and coaching that embed these strategies to impact student math
achievement in the context of HQIM.

B. STRATEGY TO SCALE

B.1 Strategies That Address Barriers To Scale

We have identified these three barriers we must overcome in order for ASSISTments4AR to
impact Algebra I readiness for high-need middle school students at scale. Exhibit 2 outlines the

three barriers, with strategies to address each barrier explained in greater detail below.

Illégzliilfo ?tr;zlelt:;;,‘f::illlft;l;c}:]si featt;r;ts with Enhance ASSISTments-Teacher with features
gnm that support scalability with HQIM

HQIM

2. PL providers like Teaching Lab and school |Enhance ASSISTments-Coach to provide
coaches lack real-time data needed to Teaching Lab and School coaches crucial data to
effectively support the implementation of support the implementation of HQIM for Algebra
HQIM to support Algebra I readiness I Readiness

3. Teachers lack access to evidence-based,
curriculum-aligned PL and coaching that
tightly aligns to Algebra I readiness and
leverages their classroom data

Exhibit 2: Barriers and Strategies to Scale ASSISTments as a comprehensive solution that
addresses Algebra I Readiness

Develop a PL and coaching scope and sequence
within TLs existing framework with an emphasis
on use of ASSISTments data

Strategy 1 - Enhance ASSIS Tments-Teacher with features that support scalability with HOIM

ASSISTments was designed for teachers based on learning science principles, and has

demonstrated efficacy, but was not designed specifically in alignment with Illustrative
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Mathematics and EngageNY. For the impacts of ASSISTments-Teacher to scale broadly in
school districts that have adopted one of these HQIM, we have identified two specific
high-leverage product improvements.

Ungraded Answer Types- Currently, ASSISTments-Teacher has two distinct types of
questions within the platform: Auto-scoring (Appx.J.1.B 2 & 3) and Open Response
(Appx.J.1.B.4). Auto-scoring items are powerful in that they are able to provide students
immediate feedback, and students are able to try again. Teachers save time grading and are able
to dive into actionable data to plan instruction. This grant will support the engineering needed to
add additional auto-graded answer types to ASSISTments-Teacher in alignment with the types of
problems found in each of these curricula, roughly halving the number of open-response items
from 40% to 20% (see examples in Appx. J.3.A.a & b). In addition, we will add more dynamic
and interactive ways for students to show their work on the platform. Whether for open response
or auto-scorable questions, we know seeing students thinking is invaluable, and want to make
this as easy as possible. This is particularly important given that analyzing student work samples
is a key evidence-based practice within Teaching Labs' PL.

Compatibility with any Learning Management System- The final goal of this project is to
develop ASSISTments4AR as a promising new program for Algebra Readiness that will be
available to all schools that need it. In order to do this, we need to improve ASSISTments’
compatibility with other technology systems districts use. Currently, ASSISTments can only be
used by schools that have adopted Google Classroom and Canvas (see images of our existing
product Appx. J.3.B that shows how we will add support for new LMSs). The lack of access to

all LMS options becomes an immediate roadblock to scale. With this finding, we will engineer a
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version of both ASSISTments-Coach and Teacher that is compatible with any of the commonly
used Learning Management systems (i.e., Microsoft's LMS365, Power Schools's Schoology,
Infinite Campus's Campus Learning) and that can be inserted in single-sign-on platforms like
Clever or Classlink, for ease of use with other key systems the district uses.

Strategy 2 - Enhance ASSIS Tments-Coach to provide Teaching Lab and School coaches
crucial data to support implementation of HOIM for Algebra I Readiness

ASSISTments-Coach has already been developed and deployed to schools (Appx. J.2),
providing views of data on teacher curriculum implementation and student progress and
achievement on assignments. In collaboration with Teaching Lab, we have identified three
additional data views that will improve the ability of both Teaching Lab and School Coaches to
use ASSISTments-Coach, that will make it easier for coaches to provide effective support to
teachers with their curriculum.

The first is the ability to view the proportion of problems assigned by a teacher that are
grade-level versus remedial. This will support discussions during coaching around the
importance of providing all students the opportunity to engage with grade-level material, and
strategies for scaffolding and tailoring such content based on formative data on student learning
(see Appx. J.4.A). The second is the ability to view student progress on standards over time (see
Appx. J4.B & C). This allows Coaches to monitor student progress and provide just-in-time
support when students need it most and focus on standards that connect to equations and
expressions, which research demonstrates are slightly more important for Algebra I readiness
(Klute, 2021). The third is a new student work analysis view. Appx. J.4.D shows images of
designs for this new feature, which will streamline the ability of coaches to analyze student

work. Coaches will use this view as a tool in PL and coaching sessions to unpack student
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misconceptions and plan teaching strategies that leverage student work to engage students in
mathematical discussions that build their understanding.

Strategy 3 - Develop a professional learning and coaching scope and sequence within TL’s
existing framework that integrates the use of ASSISTments data

During the first two years of the grant, Teaching Lab will engage in deep design work with
pilot school partners and the ASSISTments Foundation (TAF) to modify their PL and coaching
to leverage data from ASSISTments to enhance their approach. Exhibit 3 shows three examples
of modifications Teaching Lab will make (See detailed images in Appx. J4.A, B, C & D), given
the available data from ASSISTments-Teacher and ASSISTments-Coach, to further improve

teachers' pedagogical practices and student learning.

The Routine Enhanced with ASSISTments Data

Existing Teaching Lab Routine

Student assignments are collected,
manually scored, and analyzed twice a
year for some partners. Teaching Lab
determines whether the task is on grade
level and if so, manually scores the
student proficiency on that task. Results
are shared with those partners at the end
of the year.

ASSISTments-Coach continuously captures and
visualizes grade-level performance on assigned
problems, thereby informing the effectiveness of
shifts in teachers’ instructional practices on student
learning in real-time. Previously uncaptured data
will also be shown in the form of insight into what
was actually assigned in class, at grade level or not
at grade level (Appx. J.4.A-C)

113

In Teaching Lab’s “coach the coach”
model, Teaching Lab coaches
accompany school coaches to observe
teachers’ instructional practices, design
individualized teacher improvement
plans, and monitor growth.

Teaching Lab coaches and school coaches can pair
instructional practice data through classroom
walkthroughs with ongoing student performance
from ASSISTments-Coach (Appx. J.2). This will
allow for a much more comprehensive approach to
monitoring and guiding teacher improvement as it
specifically relates to students’ Algebra readiness
(Appx J.3.D).

Teachers are asked to bring student work
samples and/or other evidence (e.g., field
notes on implementing an
evidence-based instructional practice) for
reflection and discussion in group PL.

Teaching Lab will continue to do evidence-based
reflection but work samples will now also be
available to the coaches using the
ASSISTments-Coach’s new student work analysis
view before the sessions (Appx. J.4.D).
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Exhibit 3: Examples of how the routines that currently exist in the Teaching Lab Model will be

enhanced by ASSISTments Data.

B.2 Adequacy of the Management Plan

2022-23 School Year 2023-24 School Year

Recruit Cohort 1

Small Pilot Full Pilot

For Pilots:
6 schools, 6 coaches, 36 teachers and 1800 students

2024-25 School Year

Iterate on the ASSISTments Teacher and Coach Product

% | Study Cohort 1
¥ & | Treatments

Recruit Cohort 2

For the Study:
70 schools, 70 coaches, 420 teachers and 21,000 students

2025-26 School Year

Study Cohott 1
Control

. | Study Cohort 2
Treatments

2026-27 School Year

Study Cohort 2
Control

By the end of 2026-27 all will have been supported by ASSISTments4AR

Exhibit 4: Timeline

Milestones

SY SY SY SY SY Who is

1 2 3 4 5 responsible?

(0141154

Objective 1. Enhance ASSISTments-Teacher and ASSISTments-Coach to be
optimized for scale with HQIM

Add Auto Grading answer types

IIntegration with multiple LMS

[teratively Improve Coach Data Views

|Iterat1vely Improve Coaching

TL, TAF

IPS, SC

ssess Feedback

ecruit 70 schools and randomize

TL, TAF

SS

|Imp1ement with treatment schools

x | x | x [TL, TAF, WE [SS, SC,ST
Prepare Data Collection X WE, TL, TAF
[Measure Implementation Fidelity x | x WE, TL, TAF [SS, SC, ST
IMeasure Student Outcomes X | x WE, TAF SS, SC, ST
Analyze Cost-Effectiveness X_| WE, TL, TAF [SS

Objective 4. Disseminate findings etns4AR
Disseminate Learnings x | x [TAF, WE, TL [PPS, SS
Develop Business Plan X TAF, TL

[Key Institutions and Teams: lead in bold, TAF-The ASSISTments Foundation; WE-WestEd,
TL-Teaching Lab; PS-Pilot School; SS-Study Schools SC-School Coach; ST-School Teachers

Exhibit 5: Milestones, Timeline, and Responsibilities
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B.3. The Applicant's Capacity to Bring the Proposed Project to Scale on a National Level

The project team is uniquely qualified to carry out the proposed work. The team brings
extensive expertise and experience in technology development, professional learning, math
education, Algebra Readiness, and rigorous and mixed-method research and evaluation. Exhibit

6 details key personnel’s role and experience: a complete list of all personnel is in Appx. J.7.

Experience and Primary Responsibilities
The ASSISTments Foundation Personnel

, Executive Director, has a strong background in teaching and coaching
middle school math, including seven years of teaching in middle schools in various settings. [Jjjjj
earned a Master’s Degree in Math Education working with |l 2uthor of
one of the best-selling books on instruction. Starting in 2005, || co!laborated with
on ASSISTments. She has served as senior personnel on dozens of NSF, IES,
EIR, Gates, Hewlett, Schmidt, and other grants. In 2019, she and her husband convinced two
major philanthropic organizations to give $3 million to start the ASSISTments Foundation (TAF)
to take ASSISTments outside of WPI. She now serves as the head of that organization as the
executive director. TAF has the sole license to all the intellectual property of the ASSISTments
[platform. For this project, she will:

e Oversee the project and coordinates with all parters.

e Manage TAF’s role in the project.

e Oversee product development.

e Write the annual report and disseminate the fmdings.

Others leaders: | - VP of Product and Programs and || - VP of

Product*.

Teaching Lab Personnel

B CEO, has over 12 years of experience leading teams and educational
systems and is an expert in transformational educational change, implementation science, and
evidence-based teacher professional learning. [Jij joined Teaching Lab from the
Overdeck Family Foundation, where she created and managed the Exceptional Educators
Portfolio, a set of investments focused on improving teaching and leaming nationwide. i}
also held leadership roles at the New York City Department of Education (NYCDOE) under the
Deputy Chancellor for Teaching and Learning. In her roles, she managed strategy for a
600-person division, implemented a continuous improvement strategy across 1000 schools, and
oversaw policy for the city’s teacher development and evaluation system serving over 70,000
teachers. Before her work at the NYCDOE, she was a high school science teacher and founder of
a social justice student leadership program in Washington, DC, and Oakland, CA.
For this project, she will:

e Provide strategic direction and guidance for the development of in-depth and

evidence-based content- and curriculum-aligned PL and coaching,
e Serve as a point of escalation for the project
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Other leaders: ||} Chicf Program Officer, || . Scnicr

Director, Learning & Research

Evaluation Key Personnel WestEd

B = vaiuation Director, is a Senior Research Associate with the Learning and
Technology group at WestEd. She leads several large-scale implementation and impact studies of
ftechnology-based education interventions, using a mixed-method approach. She also conducted
research on the design and development of intelligent tutoring systems and carried out analysis of
system data. She is a WWC-certified reviewer.

e Direct the evaluation and the impact study.

e Lead implementation fidelity measures and analysis.

Other leaders: [l - Lead Methodologist*

*For more information see Appx. J.7
Exhibit 6: Roles, Experience, and Primary Responsibilities of Key Personnel

B.4 Dissemination for Further Development and Replication

For both Teaching Lab and the ASSISTments Foundation, this collaboration connects
directly with our strategic priorities, and is a clear win-win. ASSISTments provides an
invaluable enhancement to Teaching Lab’s core model, increasing their already strong value
proposition to schools and districts (last fiscal year alone they earned $4.4 million in revenue
from districts and states). For the ASSISTments Foundation, this collaboration allows us to tap
into Teaching Lab’s market, raising the visibility of our tool in new states and districts.

This win-win means that both organizations are deeply dedicated to developing this program
for scale, and both are extremely well-positioned to do this. Given the rapid growth of
ASSISTments to a user base of primarily Illustrative Mathematics and EngageNY teachers
(approximately 80% of our users) and middle school teachers (approximately 40%), we have a
ready market for adoption of this program. Teaching Lab has partnered with over 50 school
systems and six state education departments, and provided PL for 10,000 educators, reaching 1

million students since its founding in 2017. Their CEO, [} ] ll. is well-networked with
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the key CCSSO states, curriculum providers, and nonprofits, all of whom would be eager 10 leam
about this kind of curriculum-specific programming.

Given Teaching Lab and TAF’s shared commitment to growing this program beyond the
grant, we are building into the plan elements that suppoct longer-term sustainability and scale.
This includes developing recruitment materials, signing a shared MOU that outlines roles and
responsibilities, and establishing a business model for joint sales, with a commitment #o offering
the program at a scalable price pomt.

C.QUALITY OF THE PROJECT DESIGN

C.1 Conceptual Framework Underlying the Proposed Research
As articulaked in our logic model’s key activitics (see snapshot below in Exhibit 7 and detailed

version in Appendix G), the conceptual framework for this model centers on three
evidence-based components: (1) Teacher-use of ASSISTments to provide students just-in-time
targeted support with grade-level standards, (2) Evidence-based teacher PL needed to
successfully implement their HQIM and (3) Capacity-bunilding for school coaches to more
effectively support teachers, enhanced with ASSISTments-Coach. At the foundation is the use of

HQIM (component “zero”), a criterion for partnexship.

Resources and Inputs Outputs
] Students
Activities Immediate feedback and
justintime suppoit on Increased
- Teachers Use ASSISTments grade-level assigpments Estur.zlen?
< Teachers leam from m':l?i::'r:'g;izs
evdencebased professional Teachers ada
leaming Teacher mindset shifts
3 School Coaches provide around grade-level content
effective teacher coaching Improved
Coaches Teaching
Frequency of engaging
Teach;r A teachers and studentsin
ALl datadriven supports

Exhibit 7: Snapshot of complete logic model found in Appx. G

PR/Award# S411 B220024 19

Page e33



The below table, Exhibit 8, highlights the key evidence in support of each component:

Conceptual Framework for ASSISTments for Algebra Readiness

“Teacher use of HQIM

Adopting (and using) a quality grade-level curriculun is one of the most cost-effiective opportunities for improving
student learning at scale (Chingos & Whitehurst, 2012, Boser et al., 2015 see Figure 1). Student learning improves
between 10 and 25 percentage points after schools adopt specific, high-quality curricula (Steiner, 2017).

Teacher-use of ASSISTments

Students who consistently completed assignments in ASSISTments perfiormed significantly better than those whose
teachers followed regular practices and did not use ASSISTments, on a standardized end-of-year math achievement
‘asscssmcnt (effect size g =0.22), representing an additional two-thirds of a year of gain in math learning.

(Roschelle et al., 2016)
Evidence-Based Teacher Professional Learning

2a. PL for teachers. Teachers are the most important school-based factor for improving students’ short and long
term outcomes (Chetty et al., 2014; Goldhaber, 2021).

2b. Curriculum-aligned PL. Deep curriculum and lesson study allows teachers to grow their content and
pedagogical knowledge over time and spread that knowledge to their colleagues (Guskey & Yoon, 2009). The use
of HQIM alone can lead to improvement in student learning (Agodini et al., 2010; Chingos & Whitehurst; 2012;
Bhatt et al., 2013). The impact is magnified when HQIM is paired with PL (Jackson & Makarin, 2016).

2c. Teacher-led communities. Teachers deserve to feel motivated and supported by their peers to leam and grow. In
teacher-led communities, educators are more likely to buy into their own development and work collaboratively
with their colleagues to improve instruction (Leana, 2011)

2d. Cycless of Inquiry. Repeated cycles of inquiry afford teachers the time and space to reflect, incorporate new
leamning into practice, and verify changes to instruction using analysis of student work (Jensen et al., 2016)

Eﬁ'ective Teacher Coaching

Coaching teachers impacts student achievement when the support is focused on teacher-student interactions and
student needs (Allen et al., 2011, 2015), content and pedagogical content knowledge (Heller et al., 2012a, 2012b),
effective teacher practices and analysis of practice (Schmidt et al., 2017; Taylor et al., 2017); and the use of
formative student learning data (Heller et al., 2012a; Schmidt et al., 2017).

Exhibit 8: Conceptual Framework of ASSISTments4AR

C.2 The Extent to Which Goals, Objectives, and Outcomes Are Specified and Measurable

The four objectives of this project will guide us through implementing, iterating, evaluating
and scaling ASSISTmetns4AR. The four activities in Objective 1 will increase the scalability of
using ASSISTments with HQIM. Through Objective 2, ASSISTments data will be thoughtfully
integrated into Teaching Lab’s PL and Coaching, with feedback from pilot partners on how and
where it adds the most value. Objective 3 supports our desire to assess the efficacy of
ASSISTmetns4AR while Objective 4 supports our dissemination and sustainable scale. All

objectives, activities, outcomes, and measures are shown in Exhibit 9.
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Activities

Outcomes

Measures

Objective 1. Enhance ASSISTments-Teacher and ASSISTments-Coach to be

optimized for scale with HQIM

1.1 Add additional auto-grading
answer types to ensure rich data
aligned to curricular content

500 of the existing problems that are
not auto-score will be auto-scored.

Count of the problems in the
curriculum that are auto-scorable.

1.2 Implement a system to support
all LMS’s

ASSISTments will be able to be
adopted by schools with any LMS.

All participating schools will be
able to access ASSISTments
regardless of the schools adopted
LMS

1.3 Iteratively improve new data
views in ASSISTments-Coach to
support HQIM and Algebra I
Readiness

Objective 2. Modify Teaching Lab’s evidence-based PL and coaching scope and

Three new data views that support
Teaching Lab and School Coaches
with coaching teachers effectively

sequence to leverage ASSISTments

2.1 Adapt existing PL courses
(Bootcamp and Cycles of Inquiry)
and coaching model to center the use
of ASSISTments data and Algebra
readiness

Evidence-based, data-driven PL and
coaching model focused on Algebra
Readiness

Through surveys and interviews we
will collect information from the TL
and school coaches that they are
satisfied with their ability to monitor
Algebra I Readiness in real-time

PL courses and coaching materials,
including instructional design in
Teaching Lab’s Leaming
Management System

2.2 Pilot PL and coaching scope and
sequence and make iterative

-36 teachers engage in PL courses
across 6 schools over two years

-6 school coaches across 6 schools
receive coaching support from

Teaching Lab attendance and course
completion systems

FRpoyvCmEnts Teaching Lab coaches over two
years
NPS > 40
o ..
2.3 Assess participant feedback on 20 " °tf]£fr£:“’:ffs:§’s ﬁwe;“‘gintﬁlt’]’m Teaching Lab participant feedback
the data-driven, PL and coaching gtee Y surveys

Objective 3. Rigorously evaluate the impact of ASSISTments4AR

Samples of treatment and control
schools with baseline equivalence in
key school-level characteristics.

3.1 Recruit 70 schools and randomly
assign to treatment and control

overall quality of the PL courses and
coaching

List of schools and their assigned
condition. Report on the baseline
equivalence of schools.

3.2 Implement ASSISTments4AR

Teachers will have attended the PL
and school coaches would have

Attendance at the PL, Records of
Coaching visits, ASSISTments

with Treatment Schools ; p .

received coaching assignment logs
?'3 RIpBtea collofcflon . Improved materials and procedures RSO am (e t.nfeetmgs;
instruments and administration for all aspects of the proiect annual report on revisions made to
procedures and collect data P project. materials and procedures.
3.4 Measure and analyze Fidelity and compliance levels ASSISTments log data, coaches
implementation fidelity and explore | analyzed and their relationship with | logs, PD records. Implementation
the relationship between intervention effect analyzed; factors | fidelity report from WestEd
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implementation and its effiects on that hinder or facilitate according to the implementation

learning. implementation documented. compliance thresholds.

3.5 Assess the impact of Data on main leaming outcome Study reports of findings on group
ASSISTments4AR on student measures collected and analyzed, diffierences in student math learning
learning outcomes. following WWC-approved approach.| outcomes, with subgroup effects.

Memo of findings regarding the cost
and cost-effectiveness of
ASSISTments4AR.

3.6 Collect cost data and analyze Findings on cost and
cost-effectiveness. cost-effectiveness ratio.

Support schools in implementing

4.1 Broadly disseminate lean?mgs of ASSISTmetns4AR improving Number of presensations at _
how best to support students in . h ; conferences, blog posts, webinars,
achieving algebra readiness peacmglandile 8 it and publications

) needed for success in Algebra 1. )
4.2 Develop a business plan and Develop a business plan and a

Sell ASSISTmetns4AR to at least 3

finalize a model that is scalable to pricing model for the school districts

districts with high-needs students. ASSISTmetns4AR
Exhibit 9: Objectives, Activities, Outcomes, and Measures

C.3 The Design of the Proposed Project Addresses the Needs of the Target Population.

With this project, and always, we are committed to advancing educational equity, raising the
achievement of all students, and eliminating the racial predictability and disproportionality of
which student groups occupy the highest and lowest achievement categories. Within the field we
see a consistent challenge: Teacher PL does not consistently lead to educational equity. For this
reason, ASSISTments4AR will not shy away from addressing equity in math head on. As
examples, in math Bootcamp, teachers will create a vision for an equitable math classroom, nd
examine their own biases when it comes to demonstrating high expectations for all students.
During cycles of inquiry, this vision will be reinforced as teachers plan to support diverse
learners in the context of specific lessons from their curriculum. ASSISTments data will keep
teachers and coaches informed in real-time on student progress and needs. We know one of
educators' top concerns is reaching the needs of students who have fallen behind in math due to

school closures, and this program will empower them to do so (Kurtz, 2020).
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D. PROJECT EVALUATION

The evaluation will consist of two components. The formative component aims at
augmenting TAF and TLs development and continuous improvement of ASSISTments4AR and
will be led by an expert in mathematics education and formative evaluation methods at TAF. It is
guided by research questions around both the process and progress of the program’s
development. Process-related questions include: Are the newly developed PL materials and
product enhancements achieving their objectives? Progress-related questions include: Are project
milestones being met as intended? Are the iterations of development improving quality and ease
of serving students effectively? To address these questions, the expert will interview collaborators
across institutions, teacher participants and co-developers, conduct a comprehensive review of
pro ject materials and iterative development plans, and offer formative feedback during SYd and
SY2. The summative evaluation component will include a rigorous randomized controlled trial
(RCT), led by an independent team of highly experienced researchers from WestEd. The RCT
study is designed to 1) yield impact estimates of ASSISTments4AR on instructional practices
and learning outcomes for a diverse population, 2) offer evidence of generalizability and
cost-effectiveness, 3) examine implementation in details, and 4) provide guidance to the adoption
and replication of ASSISTments4AR in other settings.

D.1. Methods Designed to Meet WWC Standards Without Reservations

WestEd will conduct an independent impact study to address four research questions that are
aligned with the ASSISTments4AR logic model (see Appx. G), about the program’s impact on
6%- and 7*-grade students’ math achievement, especially their readiness for Algebra I (RQ1), the

differential effects of ASSISTments4AR on different types of students (RQ2), its impact on
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coaches and teachers’ pedagogical knowledge for teaching (PCK) and mathematical quality of

instruction (MQI) (RQ3), and implementation fidelity and quality (RQ4).

_ Research Questions Outcome | Data / Measures
(RQ1) Outcomes. What is the effect of ASSISTments4AR on the math State 6th- and
achievement of 6th- and 7th-grade students compared to the Students’ 7th-grade
business-as-usual condition? math assessments scores;
(RQ2) Moderators. Do the effects of ASSISTments4AR vary for achievement | MDTP Algebra I
students with different prior achievement, and for students of different | and algebra | Readiness Test;
socioeconomic status, race/ethnicity, or with other policy-relevant readiness student and school
characteristics? demographics
(RQ3) Impacts on pedagogical content knowledge for teaching and Teacher’s PCK assessment,
quality of instruction. (a) What is the impact of ASSISTments4AR on PCK and Video observations,
teachers’ PCK? (b) What is the impact of ASSISTments4AR on MQI SEC survey
teachers’ MQL particularly for algebra readiness?

(RO4) Implementation fidelity and effects of implementation on student Computer log data of
learning. Implementat | “S28S observation
Do participating schools implement ASSISTments4AR as intended by | . p cmne protocols; teacher

. ion fidelity
the developer? How much usage occurs? To what extent is each feature and qualit surveys and logs;
used? What are the effects of implementation fidelity and dosage on Y | coach logs and
learning? What are the factors that hinder or facilitate implementation? interviews.

Exhibit 10. Summative Research Questions, Outcomes, & Measures.

Study design. The study will use a school-level, clustered randomized controlled
experimental design, to meet What Works Clearinghouse standards without reservations (WWC,
2020). The RQs will be addressed with data collected from two consecutive cohorts of schools
during SY 2024-25 (Cohort 1) and SY 2025-26 (Cohort 2). In each cohort, schools that will be
randomly assigned to an intervention group or to a comparison group, blocked by districts.
Schools in the intervention group will implement the ASSISTments4AR program with all the 6%
and 7®-grade math teachers for one school year. In the comparison group, 6* and 7®-grade
teachers will continue their current practices (business-as-usual). After the experiment is
completed, control schools will also have access to ASSISTments4AR (delayed-treatment).
Student rosters will be collected prior to the start of each school year. The team will track both
overall and differential school- and student-level attrition and exclude joiners from the evaluation
sample (see Appx. J.8 for Timeline of Impact Evaluation).
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Sample and pewer. The team will recruit 70 public scheels in districts that
have adepted HQIM fer mathematics. We will identify pessible stratificatien variables
(e.g., % of students whe achieved preficiency, a % ef lew-inceme students) te impreve
precision and sample balance acress greups and develep a plan fer recruiting a
representative sample te increase the generalizability ef the results of the study, with a
fecus en invelving high-need, lew-perferming scheels and scheels with lewer
secieecenemic status student bedies. A pewer analysis was cenducted using PewerUp!
(Deug & Maynard, 2013) fer randem assignment at the scheel level. Assuming an
average of twe math teachers, 50 students per teacher, weuld be recruited at each
scheel in 6th- and 7th-grade, the prepesed study has sufficient pewer te detect effects
of 0.179 standard deviatiens en student achievement (see Appx. ].9 fer justificatien).

Data Analysis Plan. Te estimate the impact of ASSISTments4AR en student
achievements, we will cenduct an intent-te-treat (ITT) analysis using a three-level
medel with students tested in classreems and in scheels..Centinueus scaled sceres
frem different states will be transfermed inte z-scere units fer cemparability. Analyses
will test the everall impact of the interventien fer 6th_and 7th-grade students, as well
as the interventiens' differential effects en students and scheels with different
characteristics. Te impreve the precisien of the impact estimate, each medel will adjust
fer blecking (by cehert and district), a baseline measure, other characteristics at the

student, class and scheel levels (see the data analysis plan fer all R@s in Appx. J.10).
D.2. Generation of Guidance About Effective Strategies Suitable for Replication

The proposed study is designed to generate insightful guidance for successful replicating and
scaling of ASSISTments4ARbroadly in four aspects. First, we will strategically sample and

recruit schools representing diverse settings and conduct interviews with school administrators to
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document the context of implementation and supportive structures and environment, such as
district priorities, adoption status of technology and HQIM, school support and cultures for data
use, peer collaboration in teacher-led community.

Secondly, the evaluation included differential impact analysis (RQ2) to assess to what
extent the impact of ASSISTments4AR is moderated by the characteristics of students (e.g.,
ethnicity, eligibility for free or reduced-price lunch) or schools (e.g., grade levels served, locale,
demographic composition) and to identify for which settings or populations the intervention is
particularly effective. The prior efficacy study (Roschelle et al., 2006) found that ASSISTments
helped close achievement gaps. WestEd will further investigate this during the impact study.

Thirdly, the study builds on analysis of implementation data from multiple sources (RQ4).
The essential features that should be followed by future efforts to replicate or extend this
intervention include 1) teachers’ participation in coaching and PL; 2) consistency in using HQIM
and assigning grade-level problems; 3) reviewing data in reports and adjust instruction
accordingly; 4) coaches reviewing data on teachers’ implementation of HQIM and students’
grade-level progress, and 5) coaches engaging teachers in data-driven supports. Accordingly, we
will collect and examine implementation data on all five aspects (see Appx. J.11 for details and
Appx. J.12 for data collection timeline). We will focus on the fidelity of the scaling-up
approaches and identify facilitators and barriers to implementation.

Lastly, policymakers and educational administrators require information on the cost of the
resources needed to adopt, implement with fidelity, and sustain the interventions. To provide
information about whether ASSISTments4 AR is more cost effective than business-as-usual

practices, WestEd will conduct a cost analysis and calculate a cost-effectiveness ratio. Costs will
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be gathered systematically using the “ingredients method” as described in Levin and McEwan
(2001). Once all the ingredients are identified, we will use CostOute the CBCSE Cost Tool Kit
(Hollands et al., 2015-2019) to facilitate the estimation of costs and cost-effectiveness (see Appx.
J.13 for details of cost analysis plan).

D.3. Valid and Reliable Performance Data on Relevant Outcomes

Student Outcomes. The primary student learning outcome measure will include 6®- or
7®-grade statewide mathematics assessment scores, using the relevant accountability measures of
math achievement within each state. WestEd will secure agreements with participating districts
to obtain the state math test scores in 5™ (as covariate), 6™ (as covariate and outcome) and 7% (as
outcome) grades, as well as demographics. Additionally, we propose to use the Algebra
Readiness Test developed by the Mathematics Diagnostic Testing Project (MDTP) as a
supplemental measure to gauge students’ readiness for foundational topics necessary for
success in an Algebra I course at the end of the study. The MDTP test has been reviewed for
reliability (CSU/UC, 1995) and validity (Anthony, 2005; CSU/UC, 2012; Huang et al., 2014;
Snipes et al., 2015; KR-20=0.87) and is highly predictive of success in Algebra I (Huang et al.,
2014). The test will be administered online to all students towards the end of the study year.

Teacher Outcomes. We will use a math knowledge for teaching assessment to measure
teachers’ PCK (e.g., see Ball et al., 2008) (RQ3a), which emphasizes the application of
conceptual understanding in teaching contexts, as well as the ability to make sense of student
work and thinking (Ball et al., 2008; Hill et al., 2005). The assessment will include items that

have been developed and validated by the Learning Mathematics for Teaching (LMT) Project
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(Hill et al., 2004). To minimize the burden, we will carefully select items that are aligned with
the standards related to algebra readiness, aiming for the test-taking time to be 45 minutes.

We will measure teachers’ quality of instruction (RQ3b) through (a) video observations and
(b) the Survey Of Instructional Practices (Teacher Survey for Grades K—12 Mathematics), a part
of the Surveys of the Enacted Curriculum (SEC) data tools (WCER, 2012). A sample 0f20
intervention and 20 comparison teachers will be asked to video-record two consecutive classes in
September (baseline) and two more consecutive class sessions (outcome) in March. Drawing
from technology, teacher training protocols, and incentives used in prior studies that resulted in
high-quality video recordings, WestEd will support teachers in video-recording these sessions
and securely uploading them for analysis. The purpose of these video recordings is to understand
teachers’ use of the recommended practices emphasized in the Teaching Lab learning sequence
(e.g., citing relevant evidence, productive struggle, student talk). Trained researchers at WestEd
will use the Mathematical Quality of Instruction (MQI) observational rubric (Hill et al., 2012) to
code the video recordings. Summary ratings will be assigned for overall MQI and each of the
five domains (common core-aligned student practices, working with students and mathematics,
richness of mathematics, errors and impression, and classroom work is connected to
mathematics) for analyses of the subsample of instructional practices.

The SEC survey has demonstrated itself to be a valid and reliable instrument for measuring
key aspects of instructional practices (Porter et al. 1993). The overall reliability coefficient for
the instrument ranges from 0.72 to 0.87. All teachers will take the survey online in summer (as
baseline) and again at the end of the year. To measure teacher background characteristics and

service contrast, WestEd will adapt the survey to add questions such as years of teaching math,
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certification type(s), and math background and the types, focus, and duration of other PL
teachers participated in during the study. In addition, both intervention and comparison teachers
will be asked to fill out brief instructional logs in four weeks on lesson topics covered,
grade-level assignments made, and data and/or pedagogical approaches used.

D.4. Components, Outcomes, and Measurable Threshold for Implementation.

The design of the evaluation is informed by the key components and major teacher and
student learning outcomes as illustrated in the logic model. The key components of
ASSISTments4AR include (a) bootcamps, coaching, and teacher PL community to support
teachers in leaming about ASSISTments4AR and addressing their questions and concerns in a
collaborative manner, (b) providing pre-built HQIM and data reports to make it easy for teachers
to select grade-level practices and to make informed instructional adjustments, (c) supporting
school coaches in oversight of teachers’ implementation of HQIM.

The ASSISTments system records of student, teacher, and coach actions will serve as a
primary source of data in assessing the extent to which ASSISTments4AR is implemented with
fidelity. WestEd will collect data on attendance of bootcamps, PL, and coaching sessions. School
coaches will complete a short 5-min online log each time they deliver coaching to teachers. The
log will ask about the duration, content covered, practice assignments made in
ASSISTments4AR that were referenced. We will analyze the logs together with the system
record data to determine the dosage. In addition, we plan to interview 20-percent of school
coaches, asling them to reflect on teachers’ interaction with peers in the community, supports or
barriers that facilitate or hinder engagement of the coaching, how they integrate data from the

ASSISTments4AR platform into their coaching practices.
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WestEd will measure the fidelity of implementation, using the five-step procedure proposed
by Nelson et al., (2012). Referring to the framework by Weiss, Bloom, & Brock (2014), we will
develop metrics and set associated thresholds of fidelity for each metric. There will be metrics
for three types of indicators of implementation compliance: one on the extent to which
teachers and school coaches complete PL and participate in community activities, one based on
intensity and continuity of delivery of data-driven coaching sessions, and one on the extent to
which teachers make grade-level assignments and use the ASSISTments reports and school
coaches use teacher implementation oversight tools. The metrics will cover four categories of
implementation fidelity associated with key components of the intervention, namely adherence,
exposure, quality of delivery, and uptake (Carroll et al., 2007). The minimum acceptable
implementation thresholds are defined as follows and will be adjusted as necessary after SY2:
Teachers are expected to participate in the three-day virtual bootcamps and three cycles of
inquiry accumulating at least 71 hours of PL; school coaches are expected to review teacher
implementation data at least once per week and deliver four coaching sessions per month, in
addition to in-person modeling and/or co-teaching once a week per teacher; teachers are
expected to assign grade-level HQIM problems two to three times per week and review reports
for at least half of the assignments. During the study year, WestEd will calculate the metrics at
the individual level monthly and share the results with the team to inform continuous

improvement.
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