
TBM

page 1186 to 1196� TBM

ORIGINAL RESEARCH

Implications
Practice: Ongoing involvement of site-based staff 
(e.g., preschool teachers) in intervention design 
and delivery is essential to effecting organiza-
tional change (e.g., change in classroom instruc-
tional practices) to support behavior change in 
populations served (e.g., increased physical ac-
tivity in preschool children).

Policy: Providing regular physical activity oppor-
tunities for young children can increase physical 
activity, which is important to child development.

Research: Successful and timely translation and 
dissemination of evidence-based interventions is 
facilitated by developing flexible interventions 
with clear core elements beginning with the ini-
tial randomized control trial.
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Abstract
Study of Health and Activity in Preschool Environments 
(SHAPES) aimed to increase preschoolers’ physical activity 
by engaging preschool teachers in professional development 
designed to modify instructional practices. SHAPES originated 
as a randomized controlled trial, tested in 16 preschools 
and disseminated to 4 control schools, and was shown to be 
effective in increasing preschool children’s physical activity 
(Phase I, 2008–2012). This article describes the steps taken 
to translate an evidence-based physical activity intervention, 
SHAPES, from in-person delivery to online delivery of 
professional development to preschool teachers. In Phase 
II (2013–2016), professional development delivery was 
modified from an in-person to an online program for preschool 
teachers. Teacher implementation completeness and fidelity 
were examined in 10 pilot preschools and then replicated in 
30 preschools. Large-scale dissemination of SHAPES began 
in Phase III (2017–2019), reaching 818 teachers from 
228 unique centers after 2 years. The final SHAPES program 
consisted of six online modules, an accompanying guidebook, 
over 90 activities, self-assessment techniques, a video library, 
and an electronic community forum. The SHAPES core elements, 
defined in Phase I, were retained throughout all three phases. 
The Phase II change to online delivery was characterized by 
high levels of implementation completeness and fidelity. Results 
of Phase III statewide dissemination revealed comparable 
implementation completeness and fidelity. An intervention 
shown to be effective in a randomized controlled trial can be 
translated into an online professional development program and 
disseminated on a large scale in a timely manner.

Keywords  

Preschools, Physical activity, Online professional de-
velopment, Translation, Dissemination

BACKGROUND
The number of young children who attend center-
based early childhood education and childcare 
programs (e.g., preschools, childcare, Head Start) 
has increased dramatically in recent decades [1]. In 
2016, about 42% of 3 year olds, 66% of 4 year olds, 
and 86% of 5 year olds were enrolled in preprimary 
programs [2]. Such settings are in a unique position 

to influence young children’s health and develop-
ment by providing play and physical activity oppor-
tunities [3]. Accordingly, the Institute of Medicine 
(IOM), now the National Academy of Medicine, 
recommends that early childhood settings (here-
after referred to as preschools) provide daily indoor 
and outdoor physical activity opportunities for at 
least 15  min/hr [4], and the Society of Behavioral 
Medicine recommends increasing physical activity 
during child care hours to 120  min per day [3]. 
Similarly, the 2018 Physical Activity Guidelines 
for Americans include two key recommendations 
for physical activity and active play throughout the 
day for young children [5]: (i) preschool-aged chil-
dren (ages 3 through 5 years) should be physically 
active throughout the day to enhance growth and 
development and (ii) adult caregivers of preschool-
aged children should encourage active play that in-
cludes a variety of activity types. Evidence indicates, 
however, that young children spend a considerable 
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amount of time in sedentary behavior during the 
preschool day [6].

The preschool children attend greatly influences 
their physical activity levels, which may reflect dif-
ferences in the policies, practices, and environments 
within that setting [7–10]. A  teacher’s classroom 
practices may exert a particularly important influ-
ence on physical activity in preschools and, with the 
present emphasis on preacademic activities, those 
practices may not be conducive to physical activity. 
For example, written physical activity policies (e.g., 
regular breaks for recess) are not always enforced 
in preschool settings [11–13]. Although many pre-
school teachers do not receive regular physical ac-
tivity training [13], studies suggest that providing 
professional development may enhance children’s 
physical activity [14, 15].

Professional development, which consists of fa-
cilitated teaching and learning experiences, may 
promote the application of knowledge and skills 
into practice [16] and is a major component of edu-
cation [16, 17]. Facilitated approaches to learning 
have the potential to stimulate higher-order organ-
izational learning [18]. For example, teachers may 
create school-level change by ending habitual use 
of long-held instructional practices, questioning 
the meaning and value of existing practices, and 
adopting new practices [19]. Therefore, effective 
professional development has the potential to create 
sustainable organizational change to promote phys-
ical activity in large numbers of young children.

Online professional development has become 
widely accepted and is an effective strategy to imple-
ment change within the classroom [20, 21]. However, 
few studies have explored it as a method to increase 
physical activity [21–23]. One recent study found 
that an online professional development program 
significantly increased students’ physical activity 
during physical education and improved teachers’ 
class management and instruction strategies [21]. 

A  study also found that childcare centers were re-
ceptive to online physical activity and nutrition pro-
fessional development programs, provided they are 
easy to use [24].

Preschool-based physical activity interventions 
have generally increased physical activity in young 
children [14, 15, 25–27], yet there is a need for 
larger-scale dissemination [26, 28]. Well-designed 
online professional development programs can in-
crease the potential for widespread dissemination 
and enhanced population reach in “real-world” set-
tings and may allow for flexible, cost-effective im-
plementation of physical activity interventions [20, 
22]. Furthermore, transparent reporting on the 
process involved in translating effective preschool 
physical activity interventions into widespread 
practice can aid in future public health dissemin-
ation efforts. Therefore, the purpose of this article is 
to describe the steps taken to translate an evidence-
based physical activity intervention, Study of 
Health and Activity in Preschool Environments 
(SHAPES), into an online professional develop-
ment program for preschool teachers. Figure 1 
depicts the development and testing, translation, 
and dissemination processes of SHAPES in three 
phases over about 12  years: Phase I: group ran-
domized trial; Phase II: translation; and Phase III: 
statewide dissemination.

PHASE I: GROUP RANDOMIZED TRIAL

Primary trial
Methods
The Study of Health and Activity in Preschool 
Environments (SHAPES) was a group random-
ized trial consisting of a flexible, multicomponent, 
ecologic intervention with eight intervention and 
eight control schools. Details of SHAPES are re-
ported elsewhere [29–31] and are summarized 
briefly here. Preschools were pair-matched and 
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Fig 1 | Development and testing, translation, and dissemination processes of SHAPES in three phases.
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randomly assigned to condition; the children in the 
two groups were comparable on age, sex, gender, 
and physical activity at baseline. Only intervention 
schools received the SHAPES program; both groups 
received the full measurement protocol. SHAPES 
aimed to increase physical activity in preschool 
children by modifying teachers’ instructional prac-
tices, using a facilitated learning approach to pro-
fessional development for preschool teachers. The 
intervention targeted teaching practices in three key 
settings: indoors (“Move Inside”), outdoors (“Move 
Outside”), and preacademic lessons (“Move to 
Learn”), and equipped teachers with the necessary 
knowledge and skills to modify the social and phys-
ical environments to facilitate child physical activity. 
Full implementation was characterized by teachers 
providing 300 min of physical activity opportunities 
weekly through a combination of opportunities in 
Move Inside, Move Outside, and Move to Learn. 
Full implementation fidelity included a social en-
vironment characterized by teacher involvement 
in and child enjoyment of physical activity oppor-
tunities, and children being physically active during 
physical activity opportunities. The resulting flex-
ible, ecologic physical activity intervention was well 
received and effective in increasing objectively as-
sessed moderate-to-vigorous physical activity in pre-
school children [31].

The formal intervention was implemented by 
the eight participating intervention preschools (20 
classrooms), with research intervention staff assist-
ance, over two consecutive years, plus a third year 
as the initial translation step with greatly reduced 
intervention staff involvement. In Year 1, interven-
tion staff provided individualized on-site training 
for each preschool, one multischool group work-
shop, and three site visits per month; in Year 2, 
staff provided four multischool group workshops 
and two site visits per month; and in Year 3, staff 
provided two multischool group workshops and 
optional site visits. During site visits, intervention 
staff provided consultations and demonstrations 
[29]. The workshops served as an opportunity for 
SHAPES teachers to come together as a commu-
nity and discuss successful implementation strat-
egies and barriers to implementation.

Complete methodology for comprehensive imple-
mentation monitoring has been reported previously 
[32]. Briefly, Phase I  implementation monitoring 
was guided by a comprehensive conceptual model 
of the physical activity-promoting environment in 
preschool settings. It included multiple methods of 
data collection from multiple data sources (observa-
tion, teacher report, and staff rating) for three com-
ponents of implementation completeness (provision 
of physical activity opportunities through Move 
Inside, Move Outside, and Move to Learn) and two 
components of fidelity (provision of a socially sup-
portive and enjoyable physical activity environment 

characterized by physically active children during 
activity time).

Results
Most teachers felt adequately prepared to carry 
out SHAPES (73%) and believed that SHAPES was 
worthwhile (82%). As described by Saunders and 
colleagues [32], teacher report for completeness of 
delivery (providing physical activity opportunities 
through Move Inside, Move Outside, and Move 
to Learn) was 60%, 56%, and 76% in Years 1, 2, and 
3, respectively; results obtained via direct observa-
tion were similar (65%, 53%, and 76%, respectively). 
Fidelity, assessed by combined classroom observa-
tion and teacher-reported child enjoyment during 
activity opportunities, was high (88%) (combined for 
Years 2 and 3; not assessed in Year 1); teacher en-
couragement/participation with children, assessed 
by a combination of teacher and staff report as well 
as classroom observation, was somewhat lower in 
Years 2 and 3 (55% combined for Years 2 and 3) [32].

Modifications in Phase I
Modifications were based on teacher feedback 
obtained through quantitative and qualitative sur-
veys throughout the study. As described by Howie 
and colleagues [30], the biggest changes were made 
between Years 1 and 2, when the number of inter-
vention components was reduced (physical activity 
centers, TV turnoff, and school policy and practice 
were dropped because they were not tenable during 
the preschool day), and the time goal for the total 
amount of physical activity opportunities was re-
duced from 500 to 300  min per week (preschool 
teacher feedback indicated that the 500-min goal 
was not feasible). Similarly, the language used to de-
scribe the intervention components was simplified 
and clarified to its current form (e.g., “Move Inside” 
vs. “Skill SHAPErS”) based on teacher feedback 
[30]. After the essential elements were established 
following Year 1, the SHAPES intervention delivery 
evolved over 3  years, with systematic reductions 
in direct support from the interventionists to build 
capacity of the preschool teachers to independently 
implement SHAPES [30]. Thus, by Year 3 of Phase 
1, SHAPES had achieved acceptable levels of imple-
mentation, was more feasible to implement, and was 
effective in improving MVPA in preschool children. 
The research team planned a systematic dissemin-
ation of SHAPES to the control schools to further 
improve delivery of SHAPES.

Dissemination to control preschools
Methods
After reviewing process data, teacher feedback, 
and interventionists’ experiences, planning for dis-
semination to controls aimed to further reduce the 
number of workshops and site visits while adhering 
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to the essential elements [33]. Additional mater-
ials, including the SHAPES Philosophy, a SHAPES 
Guidebook, and illustrative activities, were devel-
oped to support the shift toward a more sustainable 
intervention delivery approach. As described by 
Howie and colleagues [33], implementation moni-
toring during dissemination to control schools was 
similar to that provided in the primary trial.

SHAPES was delivered to the four of eight con-
trol preschools (12 classrooms) that agreed to 
participate [33]. The intervention content was div-
ided into five modules that were delivered in two 
multischool group workshops, a classroom site visit, 
and 6 months of additional assistance [33].

Results
SHAPES was favorably received by participating 
preschool teachers. As previously reported [33], 
most preschool teachers (73%) felt “very prepared” 
to carry out SHAPES; the remaining (27%) felt 
“somewhat prepared.” Teachers found participation 
in SHAPES to be “worthwhile” and all reported 
being “very likely” to continue SHAPES. There 
were no significant differences in minutes of physical 
activity opportunities and percentage of classrooms 
achieving SHAPES intervention goals between the 
control dissemination group and the primary trial 
group (total minutes of opportunity = 73% vs. 77%, 
respectively), despite a considerable reduction in 
in-person site visits and support from intervention-
ists [33]. All teachers (100%) reported that children 
“liked” or “loved” participating in SHAPES activities 
and most teachers (86%) reported “encouraging and 
frequently joining” physical activity in Move Inside 
and Move to Learn. Table 1 includes a summary of 
the evaluation design, implementation monitoring 
methods and results, and feedback and adjustments 
for Phase I.

Given the effectiveness of SHAPES implemen-
tation with greatly reduced research staff support, 
the focus shifted to developing a platform through 
which SHAPES could be translated (Phase II) and 
disseminated (Phase III) on a larger scale for greater 
public health impact. After considering several 
options, the SHAPES team pursued an online ap-
proach to working with preschool teachers to facili-
tate physical activity-promoting environments in 
preschool settings because of the potential for broad 
geographic reach.

PHASE II: TRANSLATION
The goal of the Translation phase was to design 
and test an online training program to deliver the 
evidence-based SHAPES program (now known 
as “Supporting Health and Activity in Preschool 
Environments”), while retaining the essential elem-
ents of the program established in Phase I.  The 
SHAPES Translation Phase included three stages: 
web development (2013–2014), a pilot study with 

nine preschools (2015), and a translation study 
involving 23 preschools (2016).

Web development
The SHAPES team created a website within the 
university’s web framework that included a series 
of six online modules that delivered the program 
content and an interactive online community for 
participating preschool teachers and staff. The de-
sign of the online program incorporated feedback 
from teachers through quantitative surveys, qualita-
tive interviews, and recommendations from Phase 
I teachers for the translation of SHAPES to a web-
based format. This feedback guided the changes 
described below.

The development of online modules and accom-
panying materials included the following tasks that 
were accomplished iteratively: (i) planning the mod-
ules, including translating SHAPES content into six 
modules, developing the script to accompany the 
online media images, and creating interactive elem-
ents such as quizzes and activities; (ii) developing 
the supporting online materials, including the 
SHAPES Guidebook that mirrored the module 
content; (iii) working with the university’s media 
team to shoot pictures and film videos; (iv) working 
with the university’s web development team to 
create consistent and predictable layouts as well as 
pleasing visual design (e.g., aesthetics, typography, 
images, colors); and (v) addressing technical and 
logistical issues, such as requirements for logging 
into the website and platforms that would likely be 
used for viewing modules (e.g., laptops, phones, tab-
lets). Furthermore, the research team established 
collaborative relationships with local professional 
development continuing education providers and 
conferences, so that participating preschool teachers 
could obtain Continuing Education Units.

Moving to a primarily visual format required that 
the SHAPES team consider literacy levels, cultur-
ally appropriate messages and images, and message 
clarity [34]. Nationally, most preschool teachers are 
women (99%), 22% are racially/ethnically diverse, 
and about 65% hold an associate’s or bachelor’s 
degree [35]. To appeal to a very wide audience of 
teachers, the avatar who leads teachers through the 
modules is female but ethnically ambiguous, and a 
research team member with no apparent regional 
American accent was chosen to narrate the modules.

In addition to web-based module content, the re-
search team created a variety of supporting materials 
that preschool teachers and directors could down-
load from the website. These included a printed 
guidebook with approximately 75 sample activities 
to facilitate program implementation, activity cards 
with illustrations depicting various movements (e.g., 
gallop, jump, jog), a poster displaying SHAPES 
goals, a SHAPES activity chart to enable partici-
pants to plan and track opportunities for physical 
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activity, and a SHAPES self-assessment worksheet 
designed to help participants maximize the quality 
of SHAPES implementation in their classrooms.

Pilot study
Methods
To eliminate the potential barrier of limited access 
to online technology, participating schools received 
a web-enabled laptop computer to share among 
preschool teachers who enrolled in the SHAPES 
program. The six online modules included an intro-
duction to physical activity definitions and con-
cepts, Move Inside, Move Outside, Move to Learn, 
self-assessment, and a program review. In addition 
to the online materials, participating teachers re-
ceived hardcopies of the accompanying guidebook, 
sample activities, and laminated activity cards to 
help facilitate implementation. Teachers were asked 
to complete one module per week in sequential 
order at a time that was convenient for them. At the 
end of each module, teachers posted on the commu-
nity discussion board and completed a brief quiz to 
assess understanding of the module content.

Teachers provided feedback on the SHAPES ex-
perience via quantitative surveys from all teachers 
and qualitative interviews with a subset at the end 
of the pilot study. This information was used to im-
prove the program, as described below.

Implementation monitoring in Phase II was com-
prehensive, including process observations and 
teacher follow-up surveys, and results for the trans-
lation pilot study were reported in Kennedy and 
colleagues [23]. Nine of the 10 preschools contacted 
agreed to participate in the translation pilot study to 
evaluate the dose received (i.e., teacher module com-
pletion, assessed via real-time online monitoring), 
classroom implementation completeness (i.e., provi-
sion of 300 min of physical activity opportunities), 
and fidelity (i.e., achieving physical activity fidelity 
and social environment fidelity). This included 41 
lead and assistant teachers in 26 classrooms who de-
livered the intervention to 515 children [23].

Based on random assignment, five schools had no 
in-person contact with the SHAPES team (distance-
only group), whereas four schools received in-person 
visits from the SHAPES team (in-person group) 
after Modules 2, 3, and 4. In-person visits were not 
interactive and consisted of activity observations fol-
lowed by written feedback emailed to each teacher.

Results
Online training resulted in effective classroom im-
plementation [23]. Online module completion was 
good in the distance-only group (77% completing 
all six modules; 86% completed at least five mod-
ules) and adequate in the in-person group (65% 
completing all six modules; 79% completed at least 
five modules). Both groups had very high levels 
of teacher-reported physical activity opportunities 

(100% for distance-only and 87% for in-person), 
teacher-reported being active with children (100% 
each), and process-observed child enjoyment (94% 
for distance only and 87% for in-person). As re-
ported by Kennedy and colleagues, results ex-
ceeded those reported in the initial SHAPES trial. 
Similarly, teacher response to the intervention was 
very positive. Teachers felt prepared to carry out 
SHAPES (mean 2.8, SD 1.4 with 4 = very prepared 
and 0 = very unprepared) [23], suggesting that on-
line dissemination is a viable strategy for SHAPES.

Modifications from pilot study
Teachers at in-person schools expected to receive 
more support than was provided, and the required 
discussion board posts were not well received by all 
teachers. Teachers indicated that they would benefit 
from more video examples. The SHAPES team 
also determined that the program would benefit 
from improved photography, higher quality activity 
cards, more sample activities, pictures illustrating 
movements with descriptions and modifications, 
a stand-alone website, and a higher quality guide-
book. Several cosmetic changes to the modules 
were also needed, including an increase in font size 
to enhance readability and a new interface that al-
lowed the modules to fit the full screen and adapt to 
various devices and browsers.

Translation study
Methods
The research team made extensive improvements to 
the program in this phase of the translation process. 
These changes included creating a stand-alone site, 
www.goshapes.org, to house the program; updating 
the modules to include richer video content; making 
the discussion board an optional resource; filming a 
variety of activities at local schools and using those 
to create a video library on the website; and creating 
SHAPES Pinterest boards for activities, music, and 
classroom tips so that each participant could utilize 
and contribute to those resources.

In addition to online improvements, the team 
updated all printed materials to make them more 
user-friendly and effective. This included editing 
the guidebook to include professional photographs 
to illustrate SHAPES concepts and simplify the con-
tent, creating additional sample activities (for a total 
of 90 activities), and moving them to a separate ac-
tivity binder. The activity binder also included “The 
SHAPES Playbook,” a series of pictures illustrating 
movements with descriptions and modifications for 
children of various ages and motor skills, and an 
“Active Alphabet” reference sheet, an alphabetical 
bank of action verbs. We simplified the poster with 
SHAPES goals, the SHAPES activity chart, and the 
SHAPES self-assessment form to make them clearer 
and more visually appealing. We created three new 
laminated, ring-bound sets of activity cards using 

http://www.goshapes.org
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professional photographs of preschool-aged chil-
dren performing each movement. Each updated ac-
tivity card included a description of the movement 
and tips to maximize intensity.

Additional website changes included (i) pro-
viding a week between modules to allow teachers 
to practice implementing activities and to increase 
the deadline for module completion to 2 weeks, (ii) 
moving the embedded quizzes from within the mod-
ules to the end of the modules so that they stand 
alone and can be more easily updated to reflect new 
content without relying on the web design team, and 
(iii) making the self-assessment an interactive activity 
within the module.

Twenty-three preschools and 125 teachers and 
assistant teachers, plus 18 directors and 6 other pre-
school staff, participated in the translation study; 
this included five preschools in which teachers re-
ceived in-person contact. Teachers at distance-only 
schools completed all six SHAPES modules on-
line with no in-person contact with the SHAPES 
team. Distance-only teachers were given the oppor-
tunity to receive feedback based on video uploads. 
Teachers at in-person schools completed all six 
SHAPES modules online and received additional 
support from the SHAPES interventionist, who 
visited each in-person classroom after completion 
of Modules 2, 3, and 4. In-person visits consisted of 
activity observations, immediate feedback, and op-
portunities for teachers to ask questions and discuss 
SHAPES with the interventionist. Every in-person 
visit was followed by extensive written feedback 
emailed to each teacher.

We obtained teacher feedback through quantita-
tive surveys and qualitative interviews at the end of 
the translation study. This information was used to 
enhance the program, as described below.

Results
Both the distance-only and in-person groups re-
ported acceptably high levels of perceived prepar-
ation to carry out SHAPES (mean/SD  =  3.4/0.42 
and 3.8/0.66, respectively). Overall implementation 
of the SHAPES program was good, at the 75% level 
or higher. Module completion was 77% and 91% 
for the distance-only and in-person groups, respect-
ively. Teacher-reported completeness for providing 
physical activity opportunities was 75% and 68% for 
distance-only and in-person groups, respectively; 
for process observation, it was 85.7% and 100%, re-
spectively. Similarly, 77% and 71% of distance-only 
and in-person teachers reported meeting the weekly 
goal. Both groups were high in teacher-reported so-
cial environment fidelity for teacher participation 
and child enjoyment (both above 80%), and very 
high for process-observed child enjoyment (100% 
for both groups). Table 1 includes a summary of 
the evaluation design, implementation monitoring 
methods and results, and feedback and adjustments 
for Phase II.

Modifications from translation study
In-depth interviews with participants following pro-
gram completion indicated that the teachers particu-
larly appreciated the videos, activity cards, sample 
activities, and guidebook. Teachers indicated that 
the online program was easy to use, even for partici-
pants with limited online experience. Observational 
data and participant feedback indicated that the 
program would benefit from a streamlined website 
with program material in chronological order and 
sequential completion enforced by embedded web 
mechanisms.

This experience indicated that online training was 
effective, with relatively low burden to preschool 
teachers and the potential for great reach. The 
SHAPES team then prepared SHAPES for broader 
geographic dissemination to larger numbers of 
teachers statewide in Phase III.

PHASE III: STATEWIDE DISSEMINATION

Methods
Statewide dissemination of SHAPES, a 3-year pro-
cess, began in 2017 and is ongoing through 2019. 
Planning in Phase III shifted from intervention 
delivery development to systematic statewide pre-
school recruitment efforts. Consistent with a com-
bined diffusion and social marketing approach 
[36], the research team chose a societal sector ap-
proach, recruiting through professional organiza-
tions, primarily by presenting at and recruiting 
through regularly scheduled annual conferences, 
including those sponsored by the South Carolina 
Association for the Education of Young Children, 
South Carolina Early Childhood Association, South 
Carolina Association of Early Care and Education, 
Head Start Conferences, Live Well Greenville, and 
Eat Smart Move More. SHAPES participated in an 
average of six conferences per year, with presenta-
tions at four of the conferences and recruiting from a 
table-only setup at two conferences. The number of 
participants at the fun and interactive presentations 
ranged in size from 20 to 200. The presentations 
were very well received.

Implementation monitoring was guided by the 
same conceptual model as in the randomized con-
trol trial and the translation phase; however, data 
collection in Phase III was limited to teacher report. 
This change was appropriate due to the geographic-
ally distributed nature of the preschool sites and the 
future goal of broader geographic dissemination, 
making observation infeasible.

Table 2 describes the SHAPES products for Phase 
III, which include the www.goshapes.org website 
with updated modules, an interactive online commu-
nity for SHAPES participants and staff, and a video 
library with 10 sample activities. SHAPES support 
materials include an updated SHAPES Guidebook, 
the SHAPES Virtual Activity Binder (including 90 
sample activities, “The SHAPES Playbook,” a bank 
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of movements with descriptions and modifications, 
and the SHAPES “Active Alphabet,” a reference 
guide of alphabetical action verbs), updated poster 
of SHAPES goals (designed to enhance the quality 
of physical activity opportunities), updated activity 
cards (three laminated, ring-bound sets, each card 
with a photo, description of the movement, and tips 
to increase intensity), updated SHAPES Activity 
Chart, updated SHAPES Self-Assessment, and 
SHAPES Community Pinterest Board.

Results
SHAPES is being implemented online by cohort 
groups and, as of July 2018, nine cohort groups have 
completed online training, reaching 818 teachers 
from 228 unique centers across South Carolina. The 
participating centers include public programs such 
as Head Start, church programs, private schools such 
as Montessori, and commercial programs. SHAPES 
serves any interested program in South Carolina; 
therefore, the sizes of the programs vary. Six add-
itional cohort groups will be trained by the end of 
the current funded project in 2019, with an antici-
pated total reach of 385 centers and 1,375 teachers.

Implementation monitoring results thus far in-
dicate that dissemination and implementation are 
going well. Most teachers felt prepared to carry out 
SHAPES: 59% reported they were very prepared, 
36% felt somewhat prepared, and most found the 
online modules (87%), guidebook (80%), sample 
activities (91%), and activity cards (79%) to be very 
helpful. Most thought that SHAPES was very worth-
while (72%) or somewhat worthwhile (19%) and plan 
to use SHAPES fully in the future (62%), with modi-
fications (16%), or to use materials and ideas (22%). 
Self-reported completeness (85%) and fidelity (child 
enjoyment  =  90% and social environment  =  81%) 
were high and consistent with the Phase II results. 
Teachers reported that children enjoyed SHAPES 
(90% “liked or loved”) and 81% report that they en-
couraged and sometimes or frequently joined in 
the activities with the children. Table 1 includes a 
summary of the evaluation design, implementation 
monitoring methods and results, and feedback and 
adjustments for Phase III.

DISCUSSION
Advancing public health practice to improve popu-
lation health requires the accelerated uptake of 
evidence-based programs, policies, and practices 
in public health settings, yet research-generated evi-
dence is frequently not relevant to the contextual 
reality of practice settings [37]. Recommendations 
to reduce the well-documented gap between re-
search and practice include engaging stakeholders 
early and throughout the research process, ad-
dressing contextual complexity in real-world set-
tings, developing interventions that can be adapted 

for better setting fit while retaining the mechanisms 
of change, and using research and evaluation de-
signs that consider external (i.e., generalizability) as 
well as internal (i.e., effectiveness) validity [37–40]. 
The success of SHAPES implementation through 
the translation and dissemination phases may be 
due, in part, to attention to these principles.

SHAPES explicitly identified the core elements 
of an effective intervention, involved preschool 
teachers early and throughout the translation pro-
cess, used a flexible approach to implementation 
that considered preschool teachers’ needs and skills 
and the varied contexts of preschool settings, and 
addressed external as well as internal validity in the 
randomized control trial and throughout the trans-
lation process. For example, beginning in the group 
randomized trial, SHAPES was implemented in the 
classroom by preschool teachers (i.e., change agents) 
rather than research staff, with a flexible approach 
to changing instructional practices, guided by the 
SHAPES core elements, rather than a prescribed 
curriculum [30, 31, 33]. Implementation outcomes 
were measured in all phases (emphasizing external 
validity), and the SHAPES translation process was 
designed to maximize population reach.

The Phase I (group randomized trial) attention to 
stakeholder and setting perspectives, use of a flex-
ible and setting-relevant approach to implemen-
tation with a focus on the essential elements (i.e., 
active ingredients or mechanisms for change) [41], 
and emphasis on external as well as internal validity 
enabled the SHAPES team to focus Phase II (transla-
tion) efforts on online delivery strategies that would 
maximize population reach in preschool settings. As 
a result, the time from establishing the effectiveness 
of SHAPES (2012) to initiating statewide dissem-
ination of the online professional development de-
livery approach (2017) was approximately 6 years, 
considerably less than the often-cited average of 
17 years [42].

In summary, we recommend that researchers 
engage stakeholders early and work with them 
throughout the process, design the initial program 
for the real-world setting in which it will be imple-
mented, develop interventions that are flexible and 
adaptive, use trained setting-based change agents to 
carry out the program, and carry out comprehen-
sive process evaluation.

Online professional development can be de-
livered anywhere at any time without travel or 
taking time from work. SHAPES online training 
is a flexible delivery approach with the potential 
to decrease costs and reach large numbers of pre-
school teachers [20, 22, 43]. Teachers trained to 
carry out the evidence-based SHAPES intervention 
can modify instructional practices and alter the pre-
school classroom environment to promote physical 
activity, with the potential for increasing physical ac-
tivity in large numbers of preschool students over 
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time [19, 20]. Given the numbers of young children 
in center-based early childhood education and child-
care programs [1, 2], dissemination of SHAPES may 
be an optimal public health strategy for reaching 
this population [28].

It would have been ideal to include behavioral 
measures of children’s physical activity beyond the 
randomized control trial; however, because of the 
geographic spread of the preschool centers involved 
in SHAPES and the need to prioritize resources, 
this was not feasible. Similarly, teacher report only 
was used to assess implementation in the dissemin-
ation phase; nevertheless, results from earlier phases 
showed congruence between observation and self-
report. From a public health perspective, facilitating 
and sustaining organizational change to promote 
physical activity in settings that serve youth with 
programs such as SHAPES will expand reach and 
population impact of physical activity interventions 
for young children. The next step is to expand the 
dissemination efforts of SHAPES beyond a single 
state. SHAPES also provides an effective model for 
the development and testing, translation, and dis-
semination of other public health programs.
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