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Abstract
The purpose of this article is to describe the adaptation process of an evidence-based

early childhood Tier-2 intervention program, BEST in CLASS-Prekindergarten, from a

face-to-face format to a web-based delivery format called BEST in CLASS-Web. We

describe the three-phase iterative development process used to adapt the parent pro-

gram for delivery via the web. Activities in these phases included focus groups, inter-

views, an expert panel review, alpha and beta testing (Phase 1), feasibility testing

(Phase 2), and a pilot promise study (Phase 3). Each phase included a series of refine-

ments and improvements to materials based on data and stakeholder feedback.

Lessons learned and implications for developing and implementing professional devel-

opment services via online platforms are discussed.
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Introduction
High-quality early care and education is critically important for young children’s
positive academic, social, and emotional developmental trajectories (Campbell et al.,
2000; Wagner, 2013). It is particularly important for children who enter school with
elevated levels of chronic problem behaviors and social, emotional, and behavioral
difficulties that place them at risk for the development of emotional and behavioral
disorders (EBD; Campbell et al., 2014; McCabe & Altamura, 2011). Unfortunately,
children at risk for EBD often have lower quality classroom experiences compared
to their peers. These experiences can include negative interactions with their teachers,
fewer learning opportunities, and more conflictual teacher-child relationships
(Sutherland et al., 2018a, 2018b, 2018c; Van Acker et al., 1996; Wehby et al.,
1998). The cumulation of these experiences increases children’s risk for concurrent
and future academic failure, as well as prolonged social and behavioral challenges
(Brock et al., 2008; Doumen et al., 2008).

In order to ensure all children, and in particular young children at risk for EBD,
experience high-quality early learning environments early childhood teachers need
access to professional development opportunities to support their knowledge and
skills in using evidence-based practices that can be used to prevent or ameliorate
chronic problem behaviors demonstrated by children in their classrooms. Recent
research shows many teachers lack access to high-quality professional development
opportunities that facilitate the acquisition and fluency in implementation of these prac-
tices with children in their classrooms (Becker & Domitrovich, 2011; Bruder et al., 2009;
Fox et al., 2009). Therefore, accessible evidence-based professional development pro-
grams that improve upon teachers’ skills and capacity to engage in high-quality interac-
tions with children at risk for EBD are critical for improving early learning environments
and outcomes for these young children.

Most often, professional development opportunities to support early childhood
teacher’s use of evidence-based programs are designed to be delivered in a face-to-face
format. This format may limit teacher access in early childhood centers with limited
personnel and resources, in remote locations (Dede et al., 2009), or without access
to professional development support such as mentors or coaches (Yang & Liu,
2004). In addition, on-site delivery of professional development may be less conve-
nient for teachers, who face varied job demands and time constraints. As such, there
is a specific need in the field for web-based delivery of evidence-based programs.
To increase teacher access to and the feasibility of high-quality online professional
development, it is important to disseminate information about developing and deliver-
ing professional development activities through online platforms.

The purpose of this article is to describe our experience adapting a face-to-face pro-
fessional development component of an evidence-based intervention to web-based
delivery. Specifically, we describe the adaptation process of an evidence-based
early childhood Tier-2 program, BEST in CLASS-Prekindergarten (BEST in
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CLASS-PK), from a face-to-face format to a web-based delivery program called BEST
in CLASS-Web (Conroy et al., 2021b). This program was developed across two
research sites in collaboration with an organization specializing in technology-assisted
professional development through an iterative design process to increase the accessi-
bility, flexibility, usability, and scalability of BEST in CLASS-PK. We first describe
BEST in CLASS-PK, a classroom-based intervention that has demonstrated efficacy
at improving teacher-child interactions and relationships and reducing the chronic
problem behavior of young children at risk for EBD (see Conroy et al., 2018). Next,
we describe the three-phase iterative development process used to adapt the parent
program for delivery via the web. Activities in these phases included focus groups,
interviews, an expert panel review, alpha and beta testing (Phase 1), feasibility
testing (Phase 2), and a pilot promise study (Phase 3). Each phase included a series
of refinements and improvements to materials based on data and stakeholder feedback.
We intend for this paper to provide a case study example of an iterative design process
as well as an assessment of lessons learned and implications for adapting, refining, and
implementing professional development services via online platforms.

BEST in CLASS-PK
BEST in CLASS-PK is a Tier-2 classroom-based intervention for young children, who
demonstrate chronic problem behavior that places them at risk for EBD (see Conroy
et al., 2019; Sutherland et al., 2018a, 2018b, 2018c). The intervention is informed
by three integrated theoretical frameworks (see Sutherland et al., 2018a, 2018b,
2018c): science of human behavior (Skinner, 1954), transactional theory (Sameroff,
1983), and the ecological model of human development (Bronfenbrenner, 1979).
Early childhood teachers are paired with an expert coach who provides guidance
through data-driven practice-based coaching sessions (see Snyder et al., 2015). The
coach guides a teacher to enhance the quantity and quality of delivery of the BEST
in CLASS-PK practices with focal children during authentic classroom activities.
The practices are designed to prevent and reduce patterns of chronic problem behavior
and increase positive teacher-child interactions and relationships. The BEST in CLASS
practices are: (1) rules; (2) behavior-specific praise; (3) precorrection; (4) opportunities
to respond (OTR); (5) corrective feedback; and (6) instructive feedback. Additionally,
teachers learn to “link and master” the practices, which allows teachers to use them effi-
ciently and effectively in combination. Importantly, within each of these practices a
framework for home-school communication is included. This framework facilitates
positive communication about children’s behavior and the BEST in CLASS-PK prac-
tices as well as positive engagement with children’s caregivers.

BEST in CLASS-PK has demonstrated high-quality teacher implementation and
improved outcomes for teachers and children in early childhood settings (Conroy
et al., 2019; Sutherland et al., 2014). Teachers are supported in their implementation
of the practices through three professional development activities: (1) an initial
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teacher workshop; (2) a teacher resource manual; and (3) 14 weeks of practice-based coach-
ing. Teachers are first introduced to BEST in CLASS-PK and their coaches in a 6-h work-
shop, which includes an overview of the intervention program, an introduction to the six
evidence-based practices, and the practice-based coaching process. The workshop includes
an explanation of each practice, exemplar videos, and interactive learning opportunities.
Teachers are also provided with a teacher resource manual that summarizes the primary
content of the intervention and serves as a reference for the practices used throughout
the coaching process (e.g., in-depth explanation and learning activities focused on each
of the practices, including activities and knowledge checks; Sutherland et al., 2015).

Following the workshop, teacher and coach pairs begin 14 weeks of practice-based
coaching sessions. The practice-based coaching follows a three-step cycle (see
Sutherland et al., 2015 for a review). Each week, the teacher and the coach create a
shared goal and develop an action plan for implementing the BEST in CLASS practice
of the week. The teacher then implements the practice while the coach observes and
collects data on delivery of the practice as well as the child’s behavior. After the obser-
vation session, the coach and teacher meet to reflect on the practice implementation and
the teacher receives performance-based feedback on his/her use of the practices
(Sutherland et al., 2015).

BEST in CLASS-Web
BEST in CLASS-Web employs the same overarching framework as BEST in
CLASS-PK, including the same professional development, manualized evidence-
based practices, and 14 weeks of practice-based coaching. However, all components
of BEST in CLASS-Web are delivered virtually through three online platforms via
an iPad® provided to each teacher. The professional development workshop was trans-
lated into eight web-based modules that teachers accessed on a website with learning
management software Technology-based Behavioral Intervention Delivery System
(T-BIDS), developed by the technology partners, as used with other training interven-
tions (Feil et al., 2008; Feil et al., 2020). The modules were designed for teachers to work
on independently throughout the 14 weeks of practice-based coaching. Running parallel
to the web-based modules, practice-based coaching occurred over Zoom© and a web-
based platform (TORSH Talent) which allowed coaches and teachers to meet virtually
and follow the same coaching cycle as BEST in CLASS-PK. For example, using
TORSH Talent, teachers uploaded video recordings of themselves teaching during the
pre-planned observation time. The coach performed the focused observation and provided
time-stamped comments directly onto the video through TORSH Talent. Coaching meet-
ings occurred synchronously via videoconferencing on Zoom©. Teacher, coach, and
study staff implementation of BEST in CLASS-Web was supported through a coach tech-
nology user manual, a teacher technology user manual, and an administrator technology
manual. Below we describe the three phases of development for BEST in CLASS-Web
(see Figure 1 for a model of development phases).
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Phase 1: Initial Development, Testing, and Refinement
The purpose of Phase 1 was to develop, test, and refine materials for BEST in
CLASS-Web. The materials were designed with input from focus groups of teachers
with previous experience implementing BEST in CLASS-PK, focus groups of
teachers with no previous experience with BEST in CLASS-PK, and semi-structured
interviews with early childhood program administrators, teaching staff in early childhood
program sites, and BEST in CLASS-PK coaches. The qualitative feedback derived from
the focus groups and structured interviews informed the refinement of materials.

Initial Development.. Initial drafts of the BEST in CLASS-Web training materials
included the eight teacher training modules. These draft modules were incorporated
into a website and included video scripts and interactive knowledge checks for teach-
ers. Initial drafts were also created for the BEST in CLASS-Web teacher manual and
procedures for web-based implementation of the practice-based coaching components.
To develop these initial drafts, the research team consulted other existing web-based
and in-service multi-media training materials and websites as examples of web-based
training programs, and consulted with experts in the design of web-based professional
development materials.

Focus Groups and Interviews. Focus groups and semi-structured interviews were con-
ducted with teachers, administrators, and coaches to examine the professional develop-
ment needs of early childhood practitioners, gauge “buy in” for BEST in CLASS-Web
prototypes, and gather input about technology barriers and resources teachers and

Figure 1. Iterative development process for BEST in CLASS-web.
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schools needed for implementing a web-based program (e.g., availability of Wi-Fi and
technology support).

Teachers who had prior experience with BEST in CLASS-PK, delivered in an
on-site format, were recruited in-person and online from existing community partner-
ships with federal- and state-funded early childhood providers to gather information
about how materials could be adapted for web-based delivery. During the focus
group sessions, teachers were asked about their insights into the potential format of
modules, technology barriers, and necessary implementation adjustments. Across the
two research sites, a total of 11 teachers participated in focus groups. Teachers were
compensated $50 for participation.

Teachers who were naïve to BEST in CLASS-PK were recruited separately to par-
ticipate in additional focus groups. Teachers were recruited in-person and online from
federal- and state-funded early childhood programs (e.g., Head Start). Teachers were
asked for their input on the web-based design and prototypes of the training and coach-
ing components of BEST in CLASS-Web. Across the two research sites, a total of nine
teachers naïve to BEST in CLASS-PK participated. Teachers were compensated $50
for participation.

Early childhood program administrators and teaching staff, who collaborated previ-
ously on BEST in CLASS-PK research studies, were recruited online from the same
federal- and state-funded early childhood programs. At the first research site, there
were nine participants who engaged in the structured interviews. At the second research
site, there were three participants. Participants had a range of expertise and included a
Head Start Director, a Head Start Family Administrative Coordinator, education coordi-
nators, education specialists, preschool specialists, and a technology support staff
member. Finally, at both research sites coaches who had previous experience with
BEST in CLASS-PK (two coaches per site) were interviewed for their input on imple-
mentation and design issues. Participants were compensated $50 for participation.

Feedback Analysis and Development Decisions. Feedback from all focus groups and inter-
views were digitally recorded and transcribed. They were then reviewed to identify
emerging patterns and themes by identifying: (1) issues related to the content and
design of BEST in CLASS-Web training and coaching materials; (2) website-usage
strengths and barriers; and (3) supports needed for implementation. These themes
yielded a number of suggestions, including consideration of: (1) teachers’ readiness
for online training; (2) availability of program’s support for online training; (3) acces-
sibility of coaches to provide training and follow-up support; (4) use of a variety of
interactive features and learning modalities for professional development that match
teacher characteristics and needs; (5) availability of ongoing technical assistance for
problem solving; (6) use of real-life examples and video exemplars to illustrate prac-
tices, and (7) strategies to ensure a strong coach-teacher relationship and alliance.

Based on these suggestions, the following revisions were made to the BEST in
CLASS-Web materials. First, a system was developed to monitor frequently asked
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questions within the training modules to ensure that teachers received the technology
support they needed in a timely manner. This addressed concerns about teacher read-
iness for online learning, the need to provide ongoing technical assistance, and the
availability of technology support for online training. Additionally, study staff were
trained to answer questions and solve technology issues that arose. In response to feed-
back about website content, text on the website was reduced, modules were shortened,
a variety of activities and learning modalities were included, and pictures featuring
real-life classrooms and teachers were added. To illustrate, knowledge check activities
(e.g., multiple choice questions after watching a video exemplar) were included at the
end of each module to gauge teacher understanding. Participants also emphasized the
importance of a strong coach-teacher relationship and having accessible coaches. A
meet and greet session was added to the BEST in CLASS-Web coaching schedule
to facilitate teacher and coach rapport and trust building, contributing to the develop-
ment of a strong coach-teacher relationship. For more accessible coaches, a button for
“contacting your coach” was also added to the website to facilitate coach and teacher
communication.

Expert Panel Review. Following revisions to the materials based on feedback from the
focus groups and structured interviews, an expert panel was consulted. The purpose of
this panel was to review and provide feedback on BEST in CLASS-Web materials and
website components. Panel members were recruited online and were nationally recog-
nized researchers with expertise in at least one of three areas: EBD, early childhood, or
web-based professional development. Expert reviewers were asked to review three
modules and provide feedback via an online platform. Research assistants reviewed
the expert feedback to identify themes and compared their reviews to reach a consen-
sus. Initial feedback themes were synthesized by the study team. Expert reviewers were
compensated $500 for their time.

Feedback from the expert reviewers included the following themes and suggestions:
(1) decreasing complex language; (2) operationalizing the teacher-coach model to
clarify roles and responsibilities of teachers and coaches; (3) clarifying examples
and non-examples of Tier 2 behaviors; (4) improving the explanation of the coaching
process; and (5) including clearer descriptions of key concepts at the beginning of each
module. In response to expert feedback, the language in the modules was made more
user friendly, expectations for teachers and coaches in the coaching process were made
explicit, and the descriptions of child behavior and teaching practice examples
were changed to better illustrate the Tier 2 level. High-quality exemplar videos from
real-life early childhood classrooms were also added to each web-based module.
These videos illustrated teachers’ use of all of the BEST in CLASS-PK practices
and were created through a partnership with a production company.

In addition to the further development of the teacher training modules and coaching
procedures, two BEST in CLASS-Web Technology User manuals were developed
to facilitate and communicate protocols: one for coaches and one for teachers.
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Each technology user manual extensively detailed each platform involved in BEST in
CLASS-Web participation. Further, each technology user manual described steps and
instructions for how to navigate and troubleshoot each task associated with BEST in
CLASS-Web (i.e., completing modules, uploading and sharing teaching videos, observ-
ing and coding videos, filling out questions and forms, creating and sharing coaching
plans, and video conferencing).

Second Round Focus Group Sessions. We conducted a second round of focus group ses-
sions with the same participants who attended the first focus groups (i.e., teachers expe-
rienced with BEST in CLASS-PK, teachers naïve to BEST in CLASS-PK, experienced
coaches). Across the two sites, this second round of focus group sessions included
twelve teachers with previous experience with BEST in CLASS-PK and six teachers
naïve to BEST in CLASS-PK. During this second round of focus groups sessions,
we asked participants to review the revised BEST in CLASS-Web website design
and prototypes to obtain further input for refining the content, screen designs, and func-
tionality for usability and feasibility testing. Teachers and coaches also compared the
information available in the technology user manual to the actual steps taken to com-
plete each task to suggest gaps in information, unnecessary information, and informa-
tion that needed to be added.

The previous technique, used in the first round of these focus group sessions, was
used again to review these interviews and identify themes. Feedback from the second
round of focus group sessions included suggestions about improving the readability of
the teacher technology user manual, the website home page, the content of module 1
(i.e., the introductory module), and general feedback about the content and usability of
all the modules. With regard to the technology user manual, experienced BEST in
CLASS-PK teachers reported that the manual was long and might be too overwhelm-
ing for teachers to use. Both groups of teachers liked the visuals used (e.g., photos and
added exemplar videos) and that the manual was broken down into week-by-week
practice sections. Suggestions for how to improve the manual included creating a
video of someone using the technology (instead of relying only on written text),
re-arranging some sections of the manual, adding clarity to specific sections (e.g.,
adding headers and more explicit language), and including a digital copy of the
manual on the website. Based on this feedback, edits were made to the teacher and
coach technology user manuals to reflect changes made to modules and procedures.

Teacher reports were mixed regarding the visual appeal of the website homepage.
A group of naïve teachers reported that the page was organized, simple and self-
explanatory whereas two other groups (one naïve, one experienced) reported that the
page was not engaging and lacked visual appeal. Suggestions for how to improve
the home page included: (1) adding additional detail about the purpose and functions
of each element of the page (e.g., buttons); (2) adding buttons and functions (e.g., pass-
word reset option and home button); and (3) re-arranging elements of the page (e.g.,
module text at the top of the page). From this feedback, we added check marks next
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to each module to show if the module has been completed, section buttons on the home
page so teachers could jump to sections within the modules, and a progress bar for the
modules that were in the process of being completed.

For module 1, naïve teachers tended to report that the explanations, narrations, and
examples were clear and useful. Experienced teachers, however, reported that the
module was a bit overwhelming, some videos were not as high quality as others,
and that the knowledge checks were too easy. Suggestions for improving module 1
included: (a) adding printable sheets in the resource section; (b) adding color to
visuals; (c) adding photos and video-recordings when possible; (d) including a com-
pleted action plan; and (e) including a checklist of next steps. From this feedback,
we trimmed the length of the narration and density of the text in each module. We
also edited the knowledge checks to increase the level of difficulty and tried to incorpo-
rate more variety with the types of knowledge check activities. We created links to doc-
uments in the resources section, and inserted photos throughout the modules to increase
the visual appeal. Finally, we created an end slide for each module to include a checklist
of the next steps.

In-House Alpha and Beta Testing. Alpha and beta testing of each component of the
website was conducted, including all teacher training and coaching materials. These
tests were designed to assure the website functioned seamlessly as intended. For
alpha testing, two participants at each site conducted testing. For beta testing, study
staff played the role of two coaches and two teachers at each site and conducted the
testing in an interactive way. A teacher tester was paired with a coach tester to complete
the testing and the pair engaged in coaching activities while role-playing as a coach and
a teacher in each module. Teacher and coach testers used a spreadsheet to check the
corresponding content of the website. During these tests, each tester used a written
log to guide troubleshooting and refinement.

Usability Testing. Subsequently, usability testing was conducted to evaluate comprehen-
sion, user appeal, and system performance. Seven teacher users were recruited
in-person from early childhood teacher preparation programs and local early childhood
classrooms across each research site and they agreed to participate for two weeks. Pilot
users were presented with nearly all online components of the intervention imple-
mented on a denser schedule to minimize time between sessions. Users were given a
set of tasks to complete and data were gathered to track their participation. Teachers
also interacted with a coach during the two-week trial. Teachers were asked to
provide web-based feedback following usability testing. This feedback requests
asked about teachers’ level of understanding of the BEST in CLASS-PK practices
and the appropriate steps for completing the modules. Questions also addressed the
ease and difficulty in completing the modules (e.g., “What made this module difficult
to understand? And what makes the module easy to understand? Please describe in as
much detail as you can.”). Teacher were compensated $100 for their time.
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Phase 1 Final Model Integration. Data from the alpha, beta, and usability testing were
synthesized (e.g., the written log created during alpha and beta testing; themes identi-
fied from web-based feedback) to increase the validity of model revisions and refine-
ment made in the next phase of development.

Coaches reported that they generally had a clear understanding of their tasks before
the initial meeting with teachers. However, one coach noted that some of the specific
details needed further clarification. For example, this coach was unclear on how a
coach should coordinate teacher paperwork and what was needed from the teacher.
Overall, coaches described their first coach-teacher meeting as positive and easy;
one coach reported that it was easier than expected to develop rapport.

Coaches also reported that teachers found the technology challenging (e.g., viewing
resources online, viewing videos, screen sharing during videoconferencing, and
gaining access to each website and internet platform used). A problem with viewing
videos was identified in other feedback sources (e.g., interviews and teacher feedback)
as well. Other common challenges included coordinating a time to meet and using mul-
tiple online platforms for document sharing. Recommendations for improving the
website included moving toward a shared platform (e.g., both teacher and coach use
only websites), adding greater clarity to the coach technology user manual, and
improving the coaching dashboard function on the website.

Overall, teachers reported the modules were clear, organized, and concise. Teachers
appreciated the overall appearance of the modules, the video examples, the open
response questions at the end of the modules, and the knowledge checks.
Additionally, teachers thought the content was friendly, informative, and detailed.
They reported that the short videos and interactive games were engaging and that
the open response questions and interactive activities made the modules engaging
and provided meaningful practice.

Teachers also provided constructive feedback. Teachers reported that the overall
use of graphics, color, and visuals to support the narration of the modules could
be improved. Teachers thought that the narration was repetitive with the text on the
screen, and that the pages could be more visually engaging, colorful, and include
higher quality graphics. Teachers also reported that the modules would be improved
if the teachers could receive more “real time” feedback about their responses.

Based on the coaching difficulties encountered and feedback from coaches and
teachers about the storage of video recordings, we transitioned to a coaching platform
called TORSH Talent (www.TORSHTalent.com). TORSH Talent is a website
designed specifically for facilitating teacher professional development. It includes a
layout for organizing coach-teacher shared resources and a mechanism for coaches
to provide point-in-time feedback on teachers’ self-submitted videos of their use of
practices in the classroom. As we transitioned to the TORSH Talent website, we
heavily revised the BEST in CLASS-PK coach and teacher technology user manuals
to reflect the new platform.
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Phase 2: Refinement and Feasibility Study
During Phase 2, a feasibility study was conducted and the BEST in CLASS-Web
materials were further refined to prepare a full version for pilot testing in Phase 3.

Feasibility Testing. Teachers were recruited in-person at each site to participate in fea-
sibility testing. At the first site, five teachers and ten focal children participated. At
the second site, three teachers and five focal children participated. All teachers
taught in early childhood education classroom, 87.5% were female, 50% were
Black/African American, 37.5% were White, and 12.5% were Latino/a.
Participating teachers had taught on average for 15.25 years (SD= 11.5, range
2–33). Teachers ranged in education level, 37.5% had a master’s degree, 37.5%
had a bachelor’s degree, and 25% had a teaching credential. Teachers were compen-
sated $100 for participation. To screen children for eligibility, participating teachers
nominated the top five children in their classroom who demonstrated problem
behaviors by ranking them using the Early Screening Project (ESP; Feil et al.,
1995). Children were eligible to participate if they: (1) were between the ages of
3- to 5-years old and enrolled in a participating teacher’s classroom; (2) were one
of the two children per classroom with the most elevated risk score as ranked by
the ESP (Feil et al., 1995; Walker et al., 2014); and (3) had caregiver consent.
Pre-test data were collected with all teachers, children, and coaches prior to teachers
beginning modules and before any coaching sessions began. Pre-test measures
included measures from the coach, the teacher, and child direct assessments (see
Conroy et al., 2021b for a list of measures).

During the feasibility study, teachers worked independently through the modules
and participated in practice-based coaching sessions with their coach. Technical
issues with the modules or coaching session functioning were continuously monitored
by the study staff. When technical issues did arise, the BEST in CLASS-Web staff met
with TORSH Talent staff and the organization specializing in technology-assisted pro-
fessional development to troubleshoot and solve issues. Adaptations needed for the
technology protocol or procedures were tracked weekly and revised in a working
draft version of technology user manuals. Information about site-specific internet chal-
lenges was also collected and tracked to further improve the technology tools and
requirements needed to successfully implement the intervention.

Following the feasibility test, post-test measures were collected from teachers and
coaches as well as individual surveys about their experiences during the BEST in
CLASS-Web feasibility study process. Teacher surveys included questions about
overall impressions of each module, what participants liked, what made the module
difficult or easy to understand and use, and suggestions for changes. Unfortunately,
many of the teachers included in the feasibility study had significant issues accessing
the internet in their early childhood program sites. As a result, only two teachers
completed these surveys. Coaches were asked about challenges experienced in
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teacher-coach meetings, challenges their teachers encountered, suggestions for website
improvement, and understanding of coach expectations.

Data Analysis and Development Decisions. Feasibility test data were reviewed and
included an assessment of pre-/posttest measures (i.e., teacher and child outcomes)
and implementation fidelity measures (i.e., coach and teacher). A summary was
created and shared with the project team to discuss progress, barriers, and suggested
changes for the future pilot test. Additionally, feedback from coaches and teachers on
implementation was summarized and shared with the team. Interviews with coaches
and teachers yielded several main themes. These themes and the response to the phase
2 data are detailed below.

First, in response to the manuals, coaches reported that the BEST in CLASS-Web
teacher technology user manual was helpful for understanding procedures. Teachers
reported that they struggled to remember that there were two different manuals (one
for using the technology, one for learning the BEST in CLASS practices) and felt
that the manuals were too long. Teachers reported that they rarely used the manuals
because they were not easily accessible; however, they did find the table of contents
and photos helpful in the technology user manual. In response to these concerns, the
BEST in CLASS-Web teacher technology user manual was shortened and made
more user friendly.

Second, teachers and coaches continued to experience technical difficulties that
created barriers to efficiently and feasibly use the website and virtually attend coaching
meetings. At one site, many teachers did not have access to reliable wireless internet in
their early childhood program. This lack of access impeded their ability to visit the
BEST in CLASS-Web website, use TORSH Talent, virtually meet with their coach,
or access email. Several participants felt that using videoconferencing was the most dif-
ficult aspect of the project. To address these concerns, iPads® were pre-programmed
for teachers with their individual accounts set up prior to starting the project in the
pilot phase. Additionally, Wi-Fi was tested at each participating center. When the inter-
net was not sufficient, mobile Wi-Fi devices were provided that enabled high-speed
internet access for participating teachers.

Another theme that emerged was about the platform TORSH Talent, which was
used to upload video recordings of the teachers’ implementation of the BEST in
CLASS practices and related coaching documents. Feedback from the coaches and
teachers regarding TORSH Talent was that the platform was useful for accessing all
of the BEST in CLASS-Web resources in one place (e.g., manuals and forms).
Teachers also enjoyed the exemplar video library. Teachers reported that having the
program automatically upload their videos (as opposed to teachers manually going
through the upload process) and seeing anecdotal comments were helpful. Teachers
and coaches did not use TORSH Talent for communication, citing that it was easier
to meet through videoconferencing and email. Some teachers and coaches reported
that the platform was not easy to use at first and that there were a lot of steps to
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completing each task (e.g., creating comments and uploading documents). To address
these concerns, the number of action steps required of teachers was reduced for tasks
such as uploading and naming videos. Procedures for the coaches to use when access-
ing TORSH Talent were also standardized so coaches followed the same procedures
with all teachers.

Finally, regarding the modules on the website, teachers and coaches reported that
they were quick, straightforward, and helpful for understanding the practices.
However, teachers reported that the knowledge checks were not helpful for increasing
their understanding of practices and that they were unaware if they were answering cor-
rectly based on automatic feedback provided by the website. In response, the feedback
generated for knowledge checks was altered. For example, previous feedback was
generic “thank you for your thoughts,” “thank you for your answer,” and revised feed-
back is more explicit “Yes, making sure your use of rules is enthusiastic will commu-
nicate you’re pleased with the focal child’s behavior.”

Final version of BEST in CLASS-Web website and prototype. After the feasibility test,
themes from teacher and coach surveys, feasibility issues, and teacher interview sum-
maries were used to finalize content for the BEST in CLASS-Web website and manual
prototypes. Final website changes included formatting text and making language con-
sistent across module pages. Additionally, protocols and technology user manuals were
updated with new technology information (i.e., changes due to technical problems
encountered in the feasibility test and updates to the online platforms).

The coach and teacher technology user manuals were finalized to better serve the
needs of coaches and teachers. For instance, one significant change after the feasibility
test was the use of a “coaching workbook” for the BEST in CLASS-Web coaching
process. The workbook was developed to facilitate ease of coaching and included all
the forms and manual sections that are needed for a coaching meeting. A need for
an administrator manual also arose, which included information about how to set up
users for each web-based platform, how to set up technology protocols for the
project, and an Appendix with study-related forms.

Phase 3: Pilot Promise Study
Phase 3 was designed to examine the initial promise of BEST in CLASS-Web with
regard to teacher implementation of evidence-based practices and child social, emo-
tional, behavioral, and educational outcomes compared to BEST in CLASS-PK and
a business as usual condition. A small multi-site randomized controlled trial was con-
ducted with random assignment of teachers to either BEST in CLASS-PK or BEST in
CLASS-Web in order to test for equivalence in implementation fidelity across the two
conditions. A matched control group was selected from business-as-usual participants in
the original BEST in CLASS-PK trial, allowing for comparisons in teacher and child out-
comes between the three conditions. The trial was conducted across two research sites
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and used a pretest-posttest cluster randomized design (Spybrook & Raudenbush, 2009).
Six coaches were assigned to work with both BEST in CLASS-PK (through face-to-face
delivery) and BEST in CLASS-Web (through virtual delivery) teachers. Each coach
delivered their BEST in CLASS-Web teacher an iPad® (programmed according to man-
ualized procedures prior to delivery) and necessary accessories, a teacher manual, a
teacher technology user manual, and a brief technology training. Please see Conroy
et al. (2021b) for a review of teacher and child eligibility criteria, recruitment, attrition,
and participant demographic information.

Overall, results from phase 3 suggest BEST in CLASS-Web was feasible and impact-
ful in a web-based delivery format. Study findings show BEST in CLASS-Web had a
stronger impact on improving a number of teacher and child outcomes in comparison
to BEST in CLASS-PK and the matched control group. Also, both BEST in
CLASS-PK and BEST in CLASS-Web had a stronger impact on improving teacher
and child outcomes than the matched control group. Interestingly, teachers who received
BEST in CLASS-PK implemented the BEST in CLASS evidence-based practices with
higher quality in comparison to the BEST in CLASS-Web and matched control group.
And teachers who received BEST in CLASS-PK and BEST in CLASS-Web imple-
mented the instructional practices more and with higher quality than the teachers from
the business-as-usual condition (see Conroy 2021a, 2021b for a detailed review of out-
comes and implementation quality).

Several key takeaways for web-based program development and implementation
were clear after conducting the pilot study. First, teachers varied in their technology
competencies. For the purpose of this study, a teacher technology screener was devel-
oped. This screener assessed the frequency at which teachers accessed the internet and
used technology, the technology devices teachers used (e.g., desktop computer, tablet,
laptop, and smart phone), teachers’ technology comfort level, and motivation to seek
technology assistance when troubleshooting a device or problem. This screening infor-
mation was helpful for coaches and study staff to identify teachers who needed more
intensive technology support throughout the intervention trial. Future intervention
work delivered in online settings would benefit from including a technology skills
assessment tool to better support program participants and implementation. The
second takeaway was a need for final model revisions. Final model integration
included using consistent language across module pages and updating protocols and
technology user manuals to cover changes made to reflect the technical problems expe-
rienced and updates to the web platforms. Additionally, the pilot study underlined the
need for a stand-alone platform to facilitate teacher training and coaching. Finally,
there are potential next steps that could enhance the usability and impact of the
BEST in CLASS-Web online modules. To ensure teachers work through and partici-
pate in the module activities, teachers could be restricted from accessing future pages
until the entire content in a module was completed. Coaches could also commit to mon-
itoring teachers’ use of modules to confirm the teacher has worked through the
assigned module before holding their scheduled coaching meeting.
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Discussion
The purpose of this article was to describe our iterative approach and experiences with
the adaptation, development, and implementation of an evidence-based early child-
hood Tier-2 program from a face-to-face format to web-based delivery. This is an
important adaptation for the field to consider given that the majority of evidence-based
programs are designed to be delivered in a face-to-face format, which may limit teacher
access to such programs (Dede et al., 2009; Yang & Liu, 2004). As such, there is a need
for web-based delivery of evidence-based programs. A discussion of the barriers and
facilitators of this process is useful for other researchers working to increase the acces-
sibility, flexibility, usability, and scalability of similar face-to-face programs. This is
particularly relevant in light of findings from the pilot study that signaled promise
for BEST in CLASS-Web to improve teacher and child outcomes (Conroy et al.,
2021a, 2021b). Below we evaluate the iterative design process used to develop
BEST in CLASS-Web. We also highlight issues to consider in web-based delivery
and suggest next steps for this type of intervention development.

Evaluation of the Iterative Design
Teacher, Coach, and Expert Panel Feedback. Throughout the iterative design process,
we solicited participant and expert feedback on BEST in CLASS-Web prototypes.
This feedback was critically important in informing model revisions and clarifying
program procedures. Specifically, this feedback assisted with improving the appeal
and readability of the online modules, simplifying coaching procedures, and pro-
viding technology support to teachers and coaches. Teacher and coach input also
underlined the importance of technology user manuals when creating online inter-
vention platforms.

In planning for participant and expert feedback, the time commitments needed to
revise material was an important consideration. For example, in phase 1 an expert
panel review was planned to occur earlier in the development process but was post-
poned. We found it most helpful to receive feedback from the experts after the draft
materials were in final draft form. Similarly, a second round of expert review was
planned but not conducted. Revisions to the modules and website took longer than
expected, which delayed the alpha, beta, and usability testing according to the initial
project timeline. Given the adjusted timelines for these tests and the substantial revi-
sions that occurred following these tests, the team decided that conducting the feasibil-
ity test prior to obtaining further expert review would be beneficial. Thus, the modules
were not sent out for expert panel review a second time prior to feasibility testing.
Finally, at the conclusion of feasibility testing individual web-based feedback forms
were distributed to teachers instead of previously planned focus groups. Teachers
worked through the online training modules at various paces. It was most beneficial
to receive detailed feedback at the individual teacher level and for each module.
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Allowing for this type of flexibility in soliciting participant and expert feedback greatly
improved our ability to revise the materials and adapt the program to participant needs.

It is also important to note that due to the rapid nature of the iterative process and our
critical need to receive feedback from practitioners in order to quickly translate this
feedback into actionable development work, we did not conduct formal coding or the-
matic analyses of interviews, focus groups, or feedback forms. Instead, we held infor-
mal interviews, focus groups, and solicited expert advice to leverage this feedback for
the development project. The informal nature of this approach also meant that we did
not collect demographic data on interview participants (e.g., years of experience and
education level) in a more rigorous manner. Future development projects should
look to collect detailed information about the interview participants (e.g., expert
reviewers) and use qualitative data analysis methods (e.g., thematic coding analysis)
to code feedback received when adapting and testing online programming.

Usability. The usability testing focused on how easy BEST in CLASS-Web was to use
for participating teachers and coaches. During alpha, beta, and usability testing we expe-
rienced barriers to efficiently and feasibly using specific sections of the website (i.e.,
video uploading). These barriers are best summarized as ongoing technical issues with
the website. Examples include coaches being unable to accurately track user progress
on the modules, message their teachers, and view their teaching videos. Teachers
were unable to view several videos in the modules, upload their videos that were
filmed, or message their coaches. Unfortunately, these issues were not able to be fixed
during alpha, beta, and usability testing. Before feasibility testing, we determined
(after discussion between research sites and the organization specializing in
technology-assisted professional development) that these issues would require more
time than was available to resolve before the next phase of testing began.

To adapt to the technical problems encountered, as highlighted above, we moved to
the integration of three platforms: the VIVI© website, TORSH Talent, and Zoom© for
the feasibility testing phase. The combination of these platforms was sufficient for
study needs, and overall the teachers and coaches were satisfied with these program
components. However, the services were fragmented and required participants to
learn to use three platforms. The field is in need of a single integrated platform
where teachers can receive professional development training modules, upload
videos, receive coaching through videoconferencing, and organize program forms.
This platform will increase the accessibility and ease of web-based delivery.

An important promoter of usability was the teacher-coach relationship. Teachers in the
pilot study reported that coaching meetings were generally positive and teachers reported
high levels of alliance with their coach. Coaches were described as reliable, understand-
ing, and patient. One teacher reported that the best part of the intervention was their coach.
Some teachers reported that holding coaching meetings during the day (typically during
naptime) was inconvenient because they often had competing events happening in their
classroom that needed their attention. Coaches demonstrated flexibility and cooperation
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by working together with teachers to use a calendar and send reminder emails to teachers
about upcoming meetings. Future web-based programs should consider the value of the
teacher-coach relationship when designing web-based programs.

Feasibility. Feasibility testing revealed Wi-Fi problems for several early childhood
program sites. The internet access at these sites was not sufficient for the teachers to
access the internet and upload video recordings of their teaching practices. To
address this issue, mobile Wi-Fi devices were purchased for each teacher. However,
after using the mobile Wi-Fi devices for several months, the agency administrators
expressed concern about the additional equipment. After meeting with the administra-
tion to discuss challenges that occurred with internet access, the instructional technol-
ogy director was able to provide some of the teachers with additional access to the
internet in several of the sites. As a result, the mobile Wi-Fi devices were withdrawn
from the majority of the sites and teachers began using the enhanced Wi-Fi. When
assessing the feasibility of future web-based delivery programs, it will be critically
important to consider how to address early childhood program access to high-quality
internet services and ways to provide this resource if necessary. This challenge is an
important one for the field to overcome in order to increase the generalizability of
and access to web-based interventions.

An additional concern with regard to feasibility is the extent to which teachers have
the foundational technology skills needed to engage in web-based programming. In the
focus groups, teachers had high levels of technology knowledge. However, teachers in
the phase 3 pilot study varied in their technology skills. To illustrate, one participant
did not have internet access at home, work, or in the community. Further, 70% of sur-
veyed participants reported they do not ask for help when they encounter difficulties
with technology. Only half of participants reported using technology on a daily
basis. Technology user manuals and technology support will be an important corner-
stone for successful web-based delivery of interventions. The BEST in CLASS-Web
teacher technology user manual included a wide range of ‘how to’ information includ-
ing how to access the website, how to upload a video, how to contact your coach, and
how to log into email. It is important to note that technology is constantly evolving and
these changes may impact technology user manuals and program materials. To illus-
trate, between the feasibility and pilot study, changes were made in the TORSH
Talent platform that changed the interface. This required new instructions and
images of the platform for the teacher, coach, and administrator technology user
manuals. Future web-based delivery should incorporate user friendly technology
manuals as companions to program manuals and intervention materials and frequently
update these manuals to accommodate technology changes.

Finally, there was variability in the extent to which teachers were motivated to inde-
pendently work through online modules. For example, four out of ten teachers com-
pleted the online modules, two teachers completed six modules, and four teachers
completed three modules or less. Teachers spent from 13 min to 5 h in total across
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all online modules, and spent between an average of 17–37 min within a single
module. Additionally, the amount of time for which users accessed each module
slowly decreased as modules progressed. Future revisions of online modules could
include interactive activities and knowledge tests in order to continue through the
program and increase program compliance.

Conclusion
The iterative process used to develop BEST in CLASS-Web revealed the potential for
BEST in CLASS-Web to be a sustainable and accessible program for early childhood
teachers and their children at risk for EBD. Findings signal web-based delivery may
have a larger influence on teacher and student outcomes than face-to-face delivery.
This is important in light of work suggesting that web-based professional develop-
ment is becoming an increasingly more viable and accessible option for providing
support for teachers (Dede et al., 2009). However, variability in participant technol-
ogy skills and site resources suggests that on-site coaching may be a better match
for some teachers and schools. Therefore, the field needs to offer different modalities
of training, as universal forms of professional development will not fit the needs of all
teachers. In the future, we intend to conduct a larger study to further examine factors
associated with web-based implementation fidelity that might be associated with
teacher and student outcomes. We hope our experiences and description of this iter-
ative design process and delivery adaption will assist future efforts to design and
refine web-based interventions.
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