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Social and emotional learning (SEL) is a key focus of early childhood education. 

A significant body of research demonstrates the critical impact of fidelity of SEL 

curriculum and intervention implementation on child outcomes; however, few 

widely-used curricula regularly assess classroom-level implementation fidelity 

outside of the context of research or correlate fidelity with key areas of children’s 

development of these skills. Fidelity measurement often focuses on easy-to-

quantify variables such as classroom environment or lesson plan adherence, and 

is a periodic snapshot used as a moderator or co-variate when assessing child 

outcomes, rather than being intentionally leveraged as a systematic, ongoing 

process to evaluate and support implementation. In this paper, we  present a 

novel approach to capturing fidelity data as a core component of professional 

development. We  outline our findings from a pilot of our approach using 

short, teacher-recorded videos submitted across the school year as a vehicle 

for capturing and sharing real-time data related to professional learning, 

implementation, and curricula impact, as well as a framework for building 

equitable partnerships with teachers. Results from the initial pilot of this approach 

in several hundred classrooms across the US demonstrate feasibility and utility 

and suggest that teacher-recorded videos can offer a scalable means to collect 

continuous samples of fidelity data, providing a richer view of professional 

learning, while simultaneously creating the opportunity to provide ongoing 

feedback and engage teachers in partnership in reflecting on practice and its 

impact on children’s development. We  developed and piloted an approach 

where teachers record and upload videos of teaching practices and children 

engaging with their peers in specific classroom activities via a mobile application. 

Each video submission has a focal activity and associated set of indicators which 

are shared with teachers in advance to create an equitable feedback system 

in which both curriculum staff and teachers engage in reflecting on children’s 

interactions and the application of the curricular approach in their classroom. 

Videos are viewed and coded on these sets of indicators by both the teachers and 

curricular coaches who provide targeted feedback in an interactive exchange on 

a dashboard accessible by teachers and their curricular coach.
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Introduction

Social and emotional learning is a critical component of early 
childhood education and a target of early childhood interventions 
and curricula. This key area of development is emphasized in the 
early childhood years because the social and emotional skills 
learned early in life serve as a foundation for future social 
interactions, emotion regulation, and are linked to improved life 
outcomes in school and beyond (Moffitt et al., 2011; Jones et al., 
2015; Taylor et al., 2017). A significant body of research shows that 
when a curriculum is implemented with high fidelity, there is a 
positive impact on children’s academic and social–emotional 
outcomes (Durlak and DuPre, 2008; Hamre et al., 2010; Durlak 
et al., 2011; Sklad et al., 2012; Quinn and Kim, 2017).

While extant research shows a strong relationship between 
fidelity and child outcomes, the practice of measuring fidelity to a 
curriculum remains highly variable, with practices ranging from 
ratings by program experts via in-classroom observation, 
videotaping, interviews, activity checklists and/or record reviews 
(Mowbray et al., 2003; Bickman et al., 2009). There is a need for 
continued work in the field to better operationalize fidelity in a 
way that provides teachers ongoing support, an equitable 
experience, and enables high-level implementation (e.g., Pianta, 
2005; Landry et al., 2006; Pianta et al., 2008).

Measuring fidelity of implementation is a vital factor in 
examining the impact of interventions and curricula (de Leeuw 
et al., 2020), but measuring implementation in a supportive, cost-
effective and scalable way has not always been feasible (Bickman 
et  al., 2009). Traditional observation-based implementation 
fidelity data collection requires observers to be highly trained in 
the curriculum and fidelity measure, deemed reliable on the 
measure, and complete in-person classroom observations or video 
data collection multiple times across a school year. This approach 
requires training and travel time, both of which involve additional 
costs. While these observation-based methods of measuring 
fidelity are the “gold standard,” executing them in person is time 
and labor-intensive, resulting in higher costs and challenges to 
scale (Huntley, 2009; Barton et al., 2017). In addition, teachers can 
be  wary of outside observers in their classrooms, assuming 
evaluation or fearing punitive outcomes as a result of what is (or 
is not) observed (Shernoff et al., 2017). These approaches can often 
leave teachers in the dark in terms of what is being observed, how 
they are doing in implementing the intervention or curriculum 
and creates an inequitable relationship with teachers.

Adding an additional layer of challenge, fidelity measurement 
can be more complicated in interventions and curricula where 
practice may involve responsive differentiation of instruction and 
multiple activities. A window of opportunity to address these 
challenges coincides with the fact that educators implementing 
new curricula and interventions need professional development 
to support implementation of the curriculum to fidelity (Pianta 
et al., 2008).

In response to these challenges, Tools of the Mind developed 
TREE (Teachers Reaching Educational Excellence), a novel, 

scalable approach that re-conceptualizes fidelity measurement as 
part of on-going professional development. In this paper, 
we describe our approach and our experience piloting TREE in 
classrooms learning the Tools of the Mind curriculum during the 
2021–2022 school year to illustrate the feasibility and promise of 
using teacher-recorded video data to measure fidelity of 
implementation and provide individualized professional 
development to support continuous learning and mastery. The use 
of video to provide a “window into practice” provides teachers the 
opportunity to reflect on their practice in a way that is not possible 
while in the midst of teaching (Clarke and Hollingsworth, 2002; 
Borko et al., 2008; Zhang et al., 2011; Marsh and Mitchell, 2014), 
and a cost-effective and wider-reaching solution for curricular 
coaches to work in tandem with teachers to review, reflect and 
support what is happening in the classroom. It is also a more cost-
effective approach in comparison to higher cost repeated 
in-person coaching visits (Dede et al., 2009; Barton et al., 2017).

Fidelity of implementation has been defined in a range of 
ways, including adherence to an intervention or program as 
designed by the developers, “strict adherence” to methods and 
theory, “completeness” of implementation, or the quality of 
program delivery (Dusenbury et al., 2003; Carroll et al., 2007). A 
definition that emphasizes adherence to methods and theory is 
most appropriate for an intervention or curriculum such as Tools 
of the Mind (Tools), that views teachers as central in its theory of 
change and highlights the role of educators and their professional 
learning as a critical factor in fidelity of implementation. Defining 
fidelity of implementation as the skillful application of methods 
and theory (Dusenbury et  al., 2003) opens the gateway to a 
continuous approach to measuring fidelity of implementation. A 
continuous approach is well-designed to capture the 
developmental trajectory of professional learning as teachers are 
applying new knowledge, teaching practices and strategies in 
new activities.

Early childhood educators implementing a new intervention 
or curriculum that requires adherence to methods and theory 
need to develop a solid understanding of and practice applying the 
methods and theory as well as an understanding of the key 
components (de Leeuw et al., 2020). Professional development 
and support in implementing the intervention or curriculum to 
fidelity would be  a natural component of interventions and 
curricula that build teacher understanding to apply an approach 
and methods. Early childhood interventions and curricula rely on 
teachers as the key factor in the equation to impact child 
outcomes; fidelity measurement in turn, needs to capture the 
developmental trajectory of professional learning as teachers are 
applying new knowledge, teaching practices and strategies in new 
activities in a scalable, reliable and feasible way.

This paper offers a case study of an approach that roots fidelity 
measurement in ongoing teacher professional development to 
better support teachers as they learn, adopt, and utilize a 
curriculum. This approach engages teachers in the opportunity to 
reflect on practice and receive individualized feedback at the same 
time as a stream of real-time data capturing implementation, 
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teacher learning, and a developmental trajectory of teachers’ 
fidelity of implementation is collected.

There are five overarching ideas that may prove useful to 
others in the field that come out of the pilot of TREE discussed in 
this paper: conceptualizing fidelity of implementation as a 
developmental journey; integrating fidelity measurement and 
responsive support of teacher learning; teachers benefit when 
fidelity of implementation measurement and tracking is an 
equitable partnership; and teacher-recorded video data provides 
a feasible and cost-effective approach that offers significant long-
term benefits for learning and research.

This approach can offer a transformative model of fidelity 
measurement with application to a variety of SEL interventions 
and curricula that have teachers at the center of their theory of 
change, and value creating an equitable relationship with teachers, 
while offering a cost-effective and scalable approach to 
fidelity measurement.

Pedagogical framework

Tools of the Mind curriculum

While TREE was developed in the context of a specific 
curriculum (Tools of the Mind), we believe that the principles and 
methodology are broadly applicable to the field and can be used 
as a case study for classroom-based curricular interventions that 
are working to improve child outcomes in early childhood 
education. Tools of the Mind (Tools) is a comprehensive, research-
based, early childhood curriculum rooted in Vygotskian theory 
and designed to embed self-regulation and social–emotional 
development in comprehensive PreK & K curricula, that has been 
identified as a CASEL-SELect program [Collaborative for 
Academic, Social, and Emotional Learning (CASEL), 2022]. From 
its very start, Tools was developed in partnership with teachers.

Over the last 30 years Tools has grown from a university-
sponsored research project to become an independent nonprofit 
working with school and community-based partners across the 
country. Tools mission is to empower teachers with the tools they 
need to build inclusive classroom communities, leverage playful 
learning and individualize instruction to enable every child to 
reach their full potential. Tools has a decades-long track record of 
using research to continuously improve its program and approach 
to measuring fidelity of implementation, learning from 
participation in multiple research studies (e.g., Diamond et al., 
2007, 2019; Barnett et al., 2008; Blair and Raver, 2014).

Tools’ underlying theory and understanding of development 
extends to our design of teacher professional development. Over 
the course of learning Tools across their first year, teachers 
internalize concepts, theory and neuroscience research that 
applies to practice; ‘learning by doing’ by taking concepts taught 
in core workshops, and applying them in their classroom, 
reflecting on their impact on children through recording and 
sharing video on TREE. As teachers progress along their unique 

developmental trajectories, they are incorporating new approaches 
to teaching, implementing curricular strategies, and learning 
through and alongside the children in their classroom. We believe 
this continuous process of learning provides a unique opportunity 
to impact teacher and child development through providing 
responsive, customized scaffolding.

TREE background and motivation

The TREE approach to individualized teacher professional 
development and measuring fidelity came out of years of 
developing and using different approaches of capturing fidelity of 
implementation of the Tools program. Over the past two decades, 
multiple variations of fidelity measurement tools were used, 
including one that focused on all of the steps and their sequence 
for each Tools activity. The lesson from these earlier iterations 
revealed that the definition of fidelity of implementation, and how 
it is communicated to both teachers and researchers has an impact 
on implementation and child outcomes. This has led us to simplify 
our curriculum manuals and completely redesign our professional 
development, engaging in iterative research on teacher and child 
impacts through our data share partnerships with programs 
implementing Tools. It also led to a clearer conceptualization of 
fidelity of implementation and a new approach to capturing and 
measuring it through focusing on a smaller set of indicators that 
evolve over time. This allows Tools teachers to focus on the 
teaching practices and child interactions and actions that matter 
most–the “critical components” that are vital to ensuring the 
program is being implemented (Century et al., 2010; Stains and 
Vickrey, 2017). It also provides teachers transparency and an 
implementation road map with clear markers to focus on over 
time, and individualized support to enable teachers to gain a 
deeper understanding of the Tools approach, and how to apply it 
in their classrooms. In concert, identifying core components of the 
program and providing them clearly to teachers, strengthens 
fidelity of implementation (de Leeuw et al., 2020).

Prior to the creation of TREE, Tools provided coaching and 
captured fidelity of implementation through in-person technical 
assistance visits to schools. These visits would take place at one 
or two points during the year. The logistics of in-person visits 
meant that Tools’ curricular coaches rarely were able to visit 
every classroom in a school to observe key teaching practices and 
activities in action and were unable to individually engage in 1:1 
coaching with every teacher. In designing TREE, a key 
motivation was to find an alternative approach that would allow 
for more immediate and consistent feedback to every teacher, 
while also capturing and measuring fidelity of implementation 
over time.

As a curriculum that has from its origin been co-constructed 
with teachers, equity in our partnership with teachers is a core value. 
We  believe that the measurement and tracking of fidelity of 
implementation can and should be  inclusive of teachers as 
collaborators. Historically in the majority of our research 
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TABLE 1 Participant demographics.

Characteristic N = 3011

Mobile App Installed 249 (83%)

Years of Teaching Experience 7 (0, 15)

School District - % Free/Reduced Lunch 43 (18, 46)

School District - Diversity Score 0.56 (0.36, 0.62)

1n (%); Median (IQR).

experiences, teachers were blind to what was being looked for in 
in-person fidelity measurement observations and video-recordings. 
They did not have the opportunity to learn about the impact on 
children until the end of year, or sometimes several years later, and 
were often blind to how their fidelity of implementation was scored. 
Engaging teachers in actively observing the impact of their teaching 
practices on children and connecting how they implement the 
curriculum to what they observe in children’s ongoing development 
has tremendous value for them.

Building on the design of Tools’ curriculum and professional 
development, we  approached the creation of our fidelity 
instrument through a developmental lens. Rather than starting 
with a notion of ‘perfect implementation’ of a teacher with 
significant experience, we  began by creating a developmental 
trajectory of Tools teachers’ growing mastery applying Tools 
approach, and implementation of the curriculum to create fidelity 
indicators over time based on our prior data from in-person 
technical assistance visits. We  also reviewed previously used 
fidelity assessment measures, distilling the ‘key steps’ in Tools 
activities, as well as creating indicators to capture teachers’ 
responsive increase of challenge level and modification of teaching 
practices to support children as they develop across the year.

TREE learning environment and 
pilot learning objectives

Developing an integrated model of 
professional development and fidelity 
measurement

Tools’ model of professional development consists of a 
foundation of live interactive workshops spread across the year. In 
workshops, teachers learn Tools’ theory, how to implement Tools 
activities, and strengthen their knowledge of child development, 
while developing new teaching practices and strategies to scaffold 
and individualize instruction and build inclusive classroom cultures.

These workshops are paired with small-group Tools-facilitated 
Professional Learning Community (PLC) live virtual sessions   
focused on team building and co-construction between teachers. 
These sessions provide teachers with a cohort of peers to engage 
in discussion based on the groups’ collective needs and challenges 
as they progress across the year.

The last component is our individualized professional 
development on TREE. TREE provides teachers with transparent 
information about the anticipated trajectory of implementation 
with a roadmap with clear benchmarks for implementation over 
time. The TREE model integrates professional learning with an 
approach to capturing the trajectory of fidelity of implementation 
in early childhood classrooms. Conceptualized over a 2-year 
period, segmented into the 1st and 2nd years of professional 
learning, with a subsequent 3rd year option to become certified as 
masterful Endorsed Tools teachers, this model builds a bridge 
between theory and practice. TREE engages teachers in closely 

observing and capturing videos of their teaching practices, 
children’s actions and interactions, then viewing the video to 
reflect on practice and the indicators they are focused on in a 
given month. TREE creates an environment in which the fidelity 
of implementation in the classroom is captured while 
simultaneously supporting the individual trajectory of 
implementation development for each teacher.

Pilot study

In the pilot study of TREE we  had the goal to assess the 
feasibility and usability of teacher-recorded video and identify if 
it is a cost-effective approach to capturing fidelity of 
implementation in an embedded system of individualized 
professional development.

Our primary learning objectives include:

 • Is teacher-recorded video feasible and useful for 
fidelity assessment?

 • Will teachers find the TREE approach supportive?
 • Will our curricular coaches find TREE feasible and useful?
 • Will this approach be cost-effective and scalable?

Participants
A total of 301 PreK and Kindergarten teachers from 65 

different school districts across the United States took part in the 
initial pilot of TREE during the 2021–2022 school year. Teachers 
had between 0 and 34 years of teaching experience, with a median 
of 7 years of experience in the classroom. Participating school 
districts varied in both socioeconomic and racial/ethnic diversity, 
as measured by publicly available data of the percentage of 
students eligible for free or reduced-price lunch and Ethnic 
Diversity Index data. School districts in the pilot had a median of 
43% (IQR = 33%) of students eligible for free or reduced-price 
lunch, and a median ethnic diversity index score of 0.59 
(IQR = 0.28) as shown in Table 1.

Pedagogical framework of TREE

Anatomy of TREE cycles
In TREE, there are series of video cycles in each year teachers 

are learning and mastering Tools’ approach, with select focus areas 
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that capture children’s engagement in learning activities, 
interactions, and teachers’ use of strategies in Tools activities 
designed to support self-regulation and social skill development 
as well as academic skills. The teaching practices and strategies 
taught in professional development become distilled into select 
actionable and measurable indicators in each video cycle. The 
indicators in a given activity are selected because they capture 
child behavioral impacts of fidelity of implementation of teaching 
practices or capture the teaching practices in action (see Figure 1). 
These indicators are chosen because they are generalizable 
teaching and learning practices that are applied in multiple Tools 
activities across the day, so teacher and/or child mastery in one 
activity extends across the day and correlates with fidelity 
of implementation.

Cycles are conceptualized as an equitable feedback system 
between the teacher, their curricular coach, and their peer PLC 
group as displayed in Figure 2. The format of each cycle consists 
of two video submissions, punctuated by a narrative feedback loop 
with the curricular coach tagged to key moments in the video, and 
a facilitated PLC meeting with their cohort.

Recording and submitting video
For each focus area, teachers record a short (≤8 min) video 

of children’s actions and interactions in an activity as well as 
teacher interactions with children. Teachers are reminded 
frequently that the aim is not perfection, but instead to capture 
current development, as an opportunity for reflection and 
learning, to propel teachers’ and children’s development. Prior to 
submitting their video, the teacher reviews the indicators 
associated with the focus area and identifies those that are 
observed in their video. This encourages the teacher to reflect on 
their own practice and children’s interactions using the same 
measurement tool that their curricular coach will use. This 
performs a central function in the equitable feedback system by 
providing a core set of achievable goals that support teachers’ 
intrinsic motivation, ownership, developing understanding, 
reflective practice, and growth. Over time, TREE provides 
teachers a visualization of their integration of Tools approach and 
implementation of the curriculum in their classroom, and 
continuous growth across the year (see Figure 3), and they can 
look back in year 2 at where their children were, and what they 
were doing at a similar time in the previous year.

Feedback cycle
Following the submission of a video and self-identification of 

indicators, teachers receive feedback from their coach through an 
interactive interface that allows for the coach to tie written 
comments to time-stamped sections of the teacher’s video 
submission. The coach may ask questions and comment on 
observed areas of focus to identify strengths and make suggestions 
about next potential steps based on teachers’ and children’s current 
levels of development. Teachers provide feedback to coaches about 
what is most applicable and helpful, as well as ask and respond to 
questions. The platform allows teachers to reflect on the coaches’ 

feedback, rewatch key areas of their video, and decide what 
strategies they want to focus on to strengthen their 
implementation, and children’s outcomes.

Professional learning community (PLC) 
meetings and shared learning

After receiving feedback from their coach, the teachers 
participate in facilitated PLC cohorts where they can bring 
questions and discuss topics relevant to the current area of focus 
to deepen their understanding of core teaching practices and the 
curriculum alongside their dedicated coach and colleagues. This 
time is used to deepen understanding of specific concepts, 
brainstorm strategies for common classroom scenarios, provide 
support, and build camaraderie.

Visualization of growth
Following their PLC meeting, teachers record and submit a 

second video of the same focus area and indicators, applying their 
strengthening understanding of the theory and child impact goals 
from their reflective practice, coaching and PLC discussions. 
Teachers view their video, identify the indicators they observe, 
write questions or notes to their coach, and their curricular coach 
provides feedback and captures the teacher’s current fidelity of 
implementation by checking the indicators observed in the video. 
When the coach has completed this, the teacher’s TREE dashboard 
animates to highlight growth in the form of a tree representing 
each video focus. Each tree starts from a seed that germinates, 
sprouts, and matures into a sapling, followed by a mature tree that 
blossoms and bears fruit. The teacher then begins the next cycle, 
represented by a new tree with a different focus area and indicators 
tied to that tree’s growth. The tree visual mediator follows the 
teacher throughout the year, and over the course of a two-year 
period of professional development, after which teachers have the 
opportunity to become endorsed.

The curricular coach TREE experience
Our curricular coaches have their own TREE dashboards, 

which enables them to see the development of fidelity of 
implementation across all their classrooms, as well as displaying 
data at a school and individual classroom level. This data is used 
to inform customization of PLCs and workshops to meet 
teachers where they are and support ongoing learning 
and implementation.

For the curricular coaches providing dedicated support to 
teachers, TREE provides a modality for capturing fidelity of 
implementation, interaction and feedback that bypasses many 
challenges associated with traditional models of technical 
assistance. TREE provides a glimpse into the classroom, as one 
Coach reflected, “at exactly the right moment,” and equips coaches 
with an interface that supports their workflows. Dashboard 
features, like the time-stamp functionality and categories of 
feedback, make engaging with the content easy, meaningful, and 
systematized. Coaches can reflect on the similarities and 
differences between their and teachers’ observation of indicators 
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and apply this awareness in their coaching interaction. Coaches 
can rewatch a video or rewind it to better observe or hear 
something – something not possible in live in-person visits. 
Capturing fidelity of implementation involves checking a short list 
of indicators, the same short list of indicators across all the 
classrooms they are coaching in a given month, building their 
capacity and experience, and making fidelity of implementation 
capturing more accurate.

For many coaches, TREE provides, for the first time, the 
ability to see the impact of their scaffolding – with visibility into 
whether more indicators are captured in the second video of the 
same activity in each cycle, and what new strategies are adopted 
by teachers to strengthen application of Tools approach and 
curriculum implementation.

TREE training process for curricular coaches
Our curricular coaches are employees of Tools of the Mind, 

and former Tools of the Mind teachers or coaches. Initial training 
for coaches starting to use TREE was over the course of 3 days. 
This training introduced the video focuses and indicators, how to 
download the app and navigate the platform and engaged coaches 
in shared practice sessions with video. Following this, coaches had 
monthly 2-h professional development sessions focused on each 
set of indicators and how to identify them, and how to apply Tools 
theory to support teacher development, with a focus on identifying 

the next steps that teachers will be able to independently apply 
after coaching to support their continuous growth in 
implementing Tools.

This training has enabled Tools to onboard new team 
members, oversee and support development of reliability in 
fidelity measurement, and monitor and learn about the 
effectiveness of coaching strategies. This combination of data 
visibility and shared learning has been an effective way to support 
team growth.

Results

Participants access to technology

All participating teachers had access to high-speed internet, 
and 83% of participating teachers chose to install and use the 
TREE mobile app available for Apple iOS and Android mobile 
devices. The remaining 17% utilized our web browser-based 
alternative for uploading video.

A total of 1,140 videos were recorded and submitted by 
teachers during our TREE pilot in the 2021–2022 school year. 
Submitted videos had a median duration of approximately 7.3 min 
(Median Duration = 440 s; IQR = 392 s), and median file size for 
uploaded videos was 491 MB (IQR = 572 MB). The majority (90%) 

FIGURE 1

Tools TREE cycle.
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of videos submitted by teachers showed evidence of targeted 
classroom practices, and few teachers reported difficulty with 
recording videos (Table 2).

Feasibility and utility

Overall, internal product feedback and data usage from both 
teachers and curricular coaches indicated that the TREE model 
was convenient, user-friendly, and helpful in daily teaching 
practice. 100% of teacher-recorded videos were correctly 
formatted and submitted.

Of the teachers responding to a feedback survey (n = 81), 
91% of teachers in their first year of learning Tools felt 
supported by their experience with TREE. One teacher relayed 
that they “felt extremely motivated after each video feedback. 
The suggested ideas were always so beneficial. […] It was truly 
a valuable support to have while learning a new curriculum,” 
and another wrote “It is so worth it. The insight you get back 

not only improves your teaching strategies but the students’ 
learning.”

In terms of user experience, our curricular coaches 
reported that teachers had few difficulties submitting videos 
and using the TREE interface, one coach writing “even my 
teachers that were reluctant in using the mobile app thought it 
was easy to use,” and another said, “teachers seemed to like the 
ease of it.” A key concern when introducing any new 
technology is the amount of technical support required to 
ensure user success in adopting and using it. We provided 
users with support via email and our website during business 
hours, and an analysis of support request tickets shows 35 
unique TREE support requests across the year, the majority of 
which occurred at the launch of TREE rollout as teachers 
learned how to upload video. All were successfully resolved. 
There were no long-term technology barriers that created 
challenges to using TREE.

The TREE platform was also highly regarded by our coaches, 
who valued the ability to link feedback to specific moments in the 
video and look back on past video and feedback histories. A coach 
shared that TREE “...allows me to prompt the teacher – look at 
minute x and this child – what do you notice?.” This pilot highlights 
the feasibility of partnership with teachers for the recording and 
sharing of video in their classroom using mobile devices for 
measuring fidelity and individualized professional development, 
as well as the feasibility for coaches who are reliably capturing 
fidelity of implementation and providing individualized support.

FIGURE 2

Teacher TREE growth visualization.

TABLE 2 TREE video descriptive statistics.

Characteristic N = 1,4001

File Size (MB) 491 (258, 830)

Video Duration (seconds) 440 (261, 653)

Review Time (mins) 17 (10, 30)

1Median (IQR).
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Cost-effectiveness and scalability

Staff time
In the context of measuring and supporting implementation 

fidelity in both research and professional development 
contexts, the demands of research and/or coach time are 
frequently a limiting factor in terms of scale. When assessing 
fidelity directly via in-person observation or in-person 
recording of video, logistical constraints such as travel time and 
classroom schedules impact the number of classrooms that can 
be observed per day. An important question for Tools was how 
utilizing teacher-recorded video would impact the ability to 
scale our reach and improve the efficiency of individualized 
professional development to maximize impact. In order to 
answer this question, Tools designed the TREE coach portal 
used by our team to review and respond to videos which 
allowed us to also internally track the time spent by team 
members on each video down to the second. Our findings 
suggest that the use of teacher-recorded video in TREE was 
both efficient and cost-effective compared to in-person 
observation. The median review time for submitted videos was 
17 min (IQR = 20 min), which included reviewing the video, 
coding indicators present or absent, and communicating with 
teachers the time-stamped strengths they observed, and 

strategies they could apply to strengthen practice and support 
children’s development of target skills.

Security and storage costs
Protecting children’s privacy is fundamental to Tools of the 

Mind’s work with teachers, schools, and school districts. To this 
end, we  ensure that data storage and transmission are 
end-to-end encrypted and utilize industry-leading cloud 
storage providers who conform to relevant domestic and 
international security standards for data security such as SOC 
1/SSAE 16/ISAE 3402, SOC 2, PCI DSS Level 1, ISO 27001, and 
FISMA. Additionally, we use industry best practices and align 
with national and international standards for data security and 
privacy governance including FERPA, COPPA, state privacy 
laws, and global regulations.

Recent advances in cloud computing have dramatically 
reduced the infrastructure and cost associated with uploading 
and storing large amounts of video data such as those collected 
in our pilot. During the 2021–2022 school year, Tools collected 
more than 190 h of video associated with our pilot for a total of 
872GB of video file data. At standard industry cloud storage rates, 
the cost to store these data in secure encrypted online storage 
works out to approximately $20.07 USD per month, or less than 
$0.22 per video per year.

FIGURE 3

Tools Indicator example.
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Travel cost savings
In the last school year in which in-person support was 

provided to school districts, Tools spent an average of $329.27 per 
classroom-served on travel costs. Extrapolating based on these 
figures, Tools saved nearly $100,000 in travel related expenses by 
using TREE to provide 2 captures of fidelity of implementation 
development and monthly sessions of individualized professional 
development support for teachers in each classroom of the 65 
programs participating in the pilot. These savings allow programs 
like Tools to serve more teachers, and underscore how the use of 
teacher-recorded video can significantly improve scalability and 
keep interventions and curriculum affordable to districts wanting 
to implement them.

Discussion

Our TREE pilot demonstrates that teacher-recorded classroom 
video offers a feasible, cost-effective, and scalable method for 
assessing fidelity while enabling targeted, responsive individualized 
professional development to support teacher learning and 
implementation. While the specific design and implementation of 
TREE is uniquely adapted to the Tools of the Mind curriculum, 
we  believe that our experience and learning offers several 
important takeaways for the conceptualization and implementation 
of fidelity measurement in SEL interventions more generally.

The approach laid out in this paper adds to the field by 
providing a new way of thinking about and operationalizing 
fidelity measurement while providing a cost-effective and scalable 
solution that delivers on tracking curriculum implementation 
fidelity. Below we  discuss each of the five overarching ideas 
covered in this paper in more detail.

Conceptualizing fidelity of 
implementation as a developmental 
journey

Rather than relying on a set of indicators that are agnostic 
to where teachers are in the process of learning to teach Tools 
with fidelity, and where children’s development is, 
we identified a set of “core” indicators (Century et al., 2010) 
across the year aligned with teacher and children’s 
development. We  believe other interventions could benefit 
from reconceptualizing fidelity of implementation in this 
more nuanced way.

At the same time, fidelity to a curriculum that embeds an 
approach to teaching and learning can only be assessed by seeing 
the impact of teachers’ application of the approach on children at 
multiple developmental levels that change over time. Our 
experience has convinced us that integrating continuous, short, 
targeted fidelity snapshots with individualized professional 
development coaching support is a model that can both better 
capture fidelity of implementation than single measures and 

provide a way for intervention and curricula developers to support 
learning and implementation.

Measurement of fidelity and responsive 
support for teacher learning can and 
should be integrated

Our experience with TREE has strengthened our belief that 
fidelity of implementation and responsive support of teacher 
learning can and should be  integrated. Tools, drawing on 
Vygotskian theory, works with teachers to empower them to 
observe children’s current levels of development, adjust the 
challenge levels of activities in response, and uses scaffolding 
to meet each child where they are and support them in reaching 
their full potential. We believe teachers deserve and will benefit 
from the same responsive support. Traditional professional 
development approaches, such as workshops, are akin to ‘whole 
group instruction’ and cannot individualize to meet each 
teacher where they are and incorporate an understanding of 
the children in their classrooms and their current levels of 
development. In addition to not being able to individualize and 
provide on-going support that fits teachers’ unique needs, these 
large-scale approaches to professional development often come 
with a high financial cost (Haymore-Sandholtz, 2002; Odden 
et  al., 2002; Pianta et  al., 2008). By integrating fidelity 
measurement with responsive and ongoing coaching support 
for teachers, TREE helps to minimize professional development 
and coaching costs while simultaneously measuring 
implementation fidelity for a larger group of teachers than 
in-person coaching allows.

Teachers benefit when fidelity of 
implementation measurement and 
tracking is an equitable partnership

With equity as a core value, through engaging teachers as 
partners in collecting and reflecting on data sampled multiple 
times across the year, we  have prioritized transparency, 
collaboration, and inclusivity as key components of our approach.

In-person, observation-based fidelity measurement 
approaches limit the opportunity to engage teachers in self-
reflection on implementation of a curriculum and its impact on 
children. Our experience has been that engaging teachers in 
capturing video and reflecting on the indicators observed in their 
video has real benefits for teachers, providing the opportunity to 
focus on children’s interactions and development, and reflect on 
practice and the impact of their teaching on children over time 
(e.g., Borko et al., 2008; Marsh and Mitchell, 2014). Although 
Tools’ commitment is to continuously collect fidelity of 
implementation data to measure our real-time impact and 
improve our support of teachers, we  believe that researchers 
studying new interventions and curriculum would benefit from 
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this approach. Beyond improving fidelity of implementation, 
including teachers in this way adds value to them as participants 
in research, and may make teachers more open to participating in 
future research studies.

Finally, research has shown the impact of teachers’ own SEL 
skills and wellbeing on students’ SEL (Schonert-Reichl, 2017); for 
this reason alone, as we  develop and research the impact of 
interventions and curricula designed to impact children’s SEL, 
we should at the same time go about this in a way that promotes 
teacher learning and wellbeing. We believe that the process of 
having teachers partner in reflecting on video of their classroom 
to look for children’s SEL and other areas of children’s development 
empowers teachers, propels their learning, and contributes to 
their wellbeing.

The collection of teacher-recorded video 
in classrooms is feasible, scalable and 
offers significant long-term benefits for 
learning and research

Learning and research benefits
Video provides the opportunity for collaborative review 

and consensus coding, training and building inter-rater 
reliability as well as coaching skills to support each teacher and 
the children in their classroom (van der Linden et al., 2022).
Video enables fast-cycle trials to evaluate the impact of 
professional development and individualized coaching, 
supporting innovation within the coaching staff, and leverages 
the potential to get rapid feedback from a video within a short 
period of time to observe if there is an improvement in 
teachers’ application of teaching practices and fidelity of 
implementation. Moreover, video data can be re-analyzed in 
the future as fidelity measures are revised, providing an 
on-going source of valuable data (e.g., Clarke and 
Hollingsworth, 2002; van der Linden et al., 2022).

Feasibility and scalability
The role of technology both inside and outside of the 

classroom has changed dramatically over the past decade. As of 
April 2021, 85% of US adults now own a smartphone (Horowitz 
and Graf, 2021). Our experience suggests that many early 
childhood teachers (including those new to teaching and those 
with decades of experience) are comfortable filming in their 
classrooms with smartphones. Smartphone video and audio 
quality is now more than sufficient for assessment of fidelity in a 
classroom setting, and our team encountered few barriers in being 
able to see and hear in the over 1,000 classroom videos recorded 
by teachers.

We also found that teachers were quick to learn how to use 
the TREE mobile app and platform. A brief instructional video 
for teachers coupled with a few slides presented in professional 
development workshops was sufficient to enable the vast 
majority of teachers in our pilot to download our app and 

successfully upload video with no additional support. Teachers’ 
only guidance on what to record each cycle consisted of the 
video focus (activity or time block) and the 5 indicators which 
were integrated into the TREE portal and phone app. We found 
these were sufficient for teachers to capture and upload video 
that enabled shared reflection on and assessment of fidelity of 
Tools implementation in classrooms over time.

Likewise, the vast majority of school districts and 
administrators expressed no concerns about having teachers film 
in classrooms for purposes of receiving individualized on-going 
professional development support. Administrators in TREE were 
also provided with continuous high-level data capturing 
implementation fidelity across classrooms, providing easy access 
to see how implementation was progressing to provide individual 
teachers with support as needed.

Finally, our experience suggests that switching from 
in-person observation to teacher-recorded video can offer 
significant gains in efficiency, allowing for greater reach to more 
teachers with the same resources with reduced overhead. Our 
data suggests it is feasible for a single team member to review, 
code, and respond to 20–25 submitted videos per workday, a four 
to five-fold increase over the number of teachers Tools team 
members could typically observe and provide feedback to during 
in-person visits to schools.

Acknowledgment of constraints

By design, this was a small pilot study focused on feasibility, 
and we  cannot yet draw broad conclusions without further 
research. Future work will seek to assess the fidelity of 
implementation at a larger scale, identify the indicators 
correlated with school measures of child outcomes and quantify 
the impact of this new approach on teacher practice or child 
outcomes. Likewise, demonstrating the psychometric properties 
of our fidelity measure was outside the scope of this initial pilot, 
although it will be  a focus of future work. Finally, because 
participating districts chose to participate and engage with 
Tools of the Mind, our results may not be representative of all 
teachers and school districts around the country. This was 
feasible in the population we described but may not be feasible 
in all settings.

While TREE was developed in the context of a specific 
curriculum that includes ongoing individualized professional 
development, we believe that this approach could be applicable to 
interventions and curricula that operate in other ways. A variety 
of interventions or curricula could engage teachers in capturing 
and uploading video and self-reflection as part of research efforts 
to look at impact and feasibility. Teacher-recorded video can 
be  shared and uploaded on multiple commercially-available 
platforms and via multiple systems, fidelity of implementation 
indicators can be made transparent to teachers participating in 
research, and our experience suggests that such an approach can 
offer significant value.
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Conclusion

We believe that our experience with TREE offers an important 
new approach to conceptualizing and operationalizing fidelity 
measurement, interweaving individualized support for teachers 
with real-time measures of program implementation fidelity via 
teacher-recorded video. The design of TREE as an equitable 
feedback system between teachers and curricular coaches 
empowers teachers to reflect on their own practices and children’s 
development and identify shared focuses in a transformative and 
respectful way. Capturing fidelity over time, as opposed to once or 
twice a year, while also providing support and uplifting teachers 
in their practice is an approach, we believe could be transformative 
for other programs and researchers, especially in SEL interventions 
and curricula looking to support teachers and to examine 
implementation fidelity and its impact.
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