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Abstract
Background: Early childhood educators play a prominent role in promoting healthy activity behaviours in
childcare. However, they have expressed that they lack the appropriate pre-service training to con�dently
lead physical activity (PA), and minimize sedentary behaviour (SB), in childcare. As such, the purpose of
this Delphi study was to generate and reach agreement on content areas for inclusion in a PA and SB e-
Learning module for Early Childhood Education (ECE) students.

Methods: Purposeful sampling of Canadian/international researchers was used to form two expert
panels: a PA/SB expert panel (n = 26), and a Canadian ECE panel. The PA/SB experts suggested their top
12 PA/SB topics for the module via online survey. These topics were then pooled to generate a list of 19
content areas. In a second online survey, both panels of experts rated the importance of each content
area (0 = unimportant to 5 = very important). Mean ratings (M) were ranked separately for each panel,
and then ratings were pooled to create an overall ranking of the 19 content areas. Inter-panel agreement
of importance rankings was visually represented as a scatterplot and quanti�ed using Spearman’s rho
(rs).

Results: The top-rated content area was Outdoor Play (M = 4.77 ± 0.64), followed by Bene�ts of PA in the
Early Years (M = 4.75 ± 0.66), and Factors In�uencing PA and SB in Childcare (M = 4.71 ± .74). Monitor PA
and Sedentary Time Within Your Classroom had the lowest combined score (M = 3.77 ± 1.44). There was
moderate-to strong inter-panel agreement for content area importance rankings (rs = 0.60, 95% CI: 0.20 to
0.83). The majority of the ECE expert panel considered this training important for ECE students (94.3%),
aligning with ECE curriculum objectives (91.4%) and accreditation standards (78.8%), and
complementary to the present ECE curriculum (88.6%).

Conclusions: Providing PA and SB training to ECE students is a proactive way to ensure healthy
movement behaviours are prioritized in childcare programming. With the PA/SB expert-developed content
areas, and endorsement by the ECE expert panel, implementing this training within ECE programs is a
necessary next step.

Background
For young children (<5 years), regular participation in physical activity is key to healthy physical,
psychosocial, and cognitive development.(1) Speci�cally, increased duration and frequency of physical
activity in early childhood positively in�uences executive function and language,(2) while higher intensity
physical activity has been associated with improved motor skill development.(3) Further, limiting
prolonged sedentary time, particularly in front of screens, is critical; in young children, television-viewing
has been linked to decreased attention and disruptive sleep,(4) as well as decreased cognitive
development (including literacy and numeracy).(5) As such, establishing healthy physical activity and
sedentary behaviour habits in early childhood is highly important, and the childcare environment, where
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two-thirds of young Canadian children spend the majority of their weekdays,(6) has been identi�ed as a
prime setting to target these health behaviours.

Early childhood educators are in�uential role models in the childcare setting, and with respect to
programming, they control a substantial portion of young children’s days.(7–9) However, research has
shown that both educator values and self-e�cacy relating to physical activity, as well as their level of
training in this area, in�uence the amount of physical activity they incorporate in their programming.(10–
13) Early childhood educators have acknowledged their limited pre-service training in physical activity
and sedentary behaviour,(12,14) and have associated this with their low self-e�cacy to promote and lead
physical activity opportunities in childcare.(10) A recent Canadian study found that only 32.2% and 26.7%
of Canadian Early Childhood Education (ECE) students reported receiving physical activity and screen-
viewing-related training in their post-secondary ECE programs, respectively.(15) Further, in Canada, only 3
provinces/territories speci�cally reference physical activity, and 1 references screen-viewing, in their
childcare regulation,(16) and few childcare centres have adopted physical activity (30%) and screen-
viewing (29%) policies of their own.(17) Given such limited regulations, it is often early childhood
educators who are responsible for determining the duration and frequency of physical activity
opportunities and screen use in their classroom.(11,12) With the strong curricular focus placed on
preparing children in their care for school, educators may not consider opportunities for physical activity
as integral programming components.(18,19) Providing educators with proper training in physical activity
has been introduced as a possible solution to ensure children are afforded appropriate daily opportunities
to be active.(20)

Both early childhood educators(21) and ECE students(22) have expressed their desire for additional
training in physical activity and sedentary behaviour, and the provision of such learning opportunities is
essential to assist educators in promoting the development of healthy movement behaviours among
children in childcare. Recent efforts to better support educators in promoting and leading physical
activity, and minimizing excessive sedentary time in childcare environments, have shown promising
results.(23–27) For example, interventions that have provided early childhood educators with physical
activity training have resulted in preschoolers accumulating increased moderate-to vigorous-intensity
physical activity (MVPA; +0.5 min/day and +1.28 min/day)(23,25), and decreased sedentary time (-2.13
min/day) while in childcare.(25) Early childhood educators’ receptiveness to both of these interventions
was positive, and they communicated that they would continue to use the knowledge gained from the
training after the interventions ceased.(24,28) While professional development in physical activity and
sedentary behaviour for educators is essential to support ongoing learning and scaffold their physical
activity-related teaching self-e�cacy,(23,27) there is a need for this supplementary education at the post-
secondary level (i.e., within ECE programs). This initiative will ensure ECE graduates are well-prepared to
support healthy movement behaviours among young children upon entering a childcare-based
profession.(29)

Given the success of physical activity training programs for early childhood educators,(23,25) and the
importance of providing this training to all early childhood educators pre-employment (where physical
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activity-related education is lacking),(15) the next step is to narrow down key physical activity and
sedentary behaviour content areas to include in training at the pre-service level. Further, there is a need to
introduce more educator outcome measures (e.g., physical activity-related knowledge, self-e�cacy, and
teaching behaviours) in order to �nd out what content best supports educators’ knowledge acquisition
and retention, as well as their development of self-e�cacy to lead physical activity and minimize
prolonged sedentary time in childcare. As such, the goal of the Training EArly CHildhood educators in
physical activity study (i.e., the TEACH study), is to develop, implement, and evaluate the impact of a
physical activity and sedentary behaviour e-Learning module for students in Canadian post-secondary
ECE programs. As a �rst step, the current study aimed to identify and reach agreement on physical
activity and sedentary behaviour content areas that are necessary for early childhood educators to be
trained in.

Methods
The Non-Medical Research Ethics Board at the University of Western Ontario provided ethical approval
(REB# 114435) for the conduct of this research.

Study Design

The Delphi method, developed by Dalkey and Helmer (1963), was adopted as the study design, as it is
appropriate in cases where the subjective opinion of a group of experts is needed to reach consensus on
a topic, but these individuals cannot meet to discuss in-person (due to constraints such as distance and
time).(30,31) The Delphi technique involves multiple rounds of surveys with controlled feedback, allowing
participants to reassess their answers based on their review of other panelists’ responses (30). Further,
this method allows for anonymity, which mitigates challenges associated with traditional group
consensus methods, where dominant individuals and pressure to conform can be confounding factors
(32). The study design and procedures were loosely modeled after Gillis and colleagues’(33) Delphi study,
which aimed to achieve consensus on research priorities for children’s and adolescents’ physical activity
and sedentary behaviours.

Participants and Recruitment

            Canadian (n = 13) and international (n = 18) early years physical activity and sedentary behaviour
experts were identi�ed by the research team and invited via email to participate in two online surveys
through QualtricsÓ. Experts were selected based on: 1. their established research in the �eld; and, 2.
provincial/geographic location (i.e., to ensure appropriate representation within and outside of Canada).
Additional experts (n = 17), referred to the research team by the initial group of study participants, were
then invited as national (n = 2) and international (n = 15) experts. If no response was received within 2
weeks, a reminder email was circulated. Recruitment took place in October 2019 and a total of 25
physical activity and sedentary behaviour experts agreed to participate prior to the �rst round of surveys.
One additional expert agreed to participate prior to the second round of surveys (53% response rate).
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            In order to ensure module content was appropriate and contextually relevant to integrate into
Canadian ECE curricula, 46 Canadian ECE experts were identi�ed by the research team and invited via
email to participate. Experts were selected based on their: 1. occupational position (i.e., ECE university
professor, board/executive member of a relevant ECE organization, dean or program head/instructor of a
post-secondary ECE program); 2. years of experience in the ECE �eld (5 years minimum); 3.
provincial/territorial location (i.e., to ensure appropriate representation); and, 4. online email address
availability. Additional experts (n = 14), referred to the research team by the initial group of ECE experts,
were also invited to participate. Recruitment took place in November 2019 and a total of 35 ECE experts
agreed to participate (58% response rate). See Figure 1 for the full recruitment process of physical
activity/sedentary behaviour and ECE experts.

Study Procedures

            Physical activity/sedentary behaviour experts completed two online surveys. The �rst survey
(Additional File 1) gathered their top 12 physical activity and sedentary-behaviour-related content areas
they felt should be included in an e-Learning module for ECE students (with a brief justi�cation for each
topic). Two study investigators (BAB, PT) reviewed the topics generated in the �rst round of surveys and
pooled them together. Similar topics were merged, and a list of unique content areas was created.
Content areas that were only mentioned by one participant were excluded from the �nal list.

In the second round of surveys, experts were provided the pooled list of content areas (along with a brief
description of what would be included in that section of the module). They were asked to rate the
importance of each content area on a 5-point Likert scale (0 = unimportant to 5 = very important;
Additional File 2). In order to ensure all proposed content areas were captured in the pooled list, experts
were asked to indicate whether the topics they proposed in the �rst survey were accurately represented.
Occupational positions for physical activity experts were retrieved by the research team via their
institutional websites.

The ECE expert panel completed a version of the second online survey (Additional File 3), which, in
addition to gathering their importance ratings of the content areas generated by the physical
activity/sedentary behaviour expert panel, also captured: 1. demographics (occupational position, years
of experience); 2. suggestions for topics not already proposed; 3. how important they felt this type of
training was for ECE students; and, 4. whether they felt the module content aligned with ECE curriculum
objectives and accreditation criteria/vocational learning outcomes, and complemented current ECE
curriculum.

Experts were assigned a unique participant code to use when �lling out each online survey so that study
investigators could determine which panel (i.e., Canadian, international, or ECE) each expert belonged to,
and who had participated (in order to determine the need for subsequent survey dissemination).

Data Analysis
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            Descriptive statistics of demographics, content area importance ratings, representation of panel-
suggested topics, and perspectives regarding the importance of this type of training were completed in
SPSS (version 25). Within each panel of experts (i.e., physical activity/sedentary behaviour and ECE),
mean (M) scores on each of the 19 content areas was generated. Pearson product-moment correlation
coe�cient was then calculated between the means of the two panels, and the 19 content areas were
ranked within each panel. Similarity in rankings between the two panels was assessed using Spearman’s
rho (rs). Analyses were conducted in R version 3.6.1.(34)

Results
Demographics

            Physical activity and sedentary behaviour expert panel. Physical activity/sedentary behaviour
experts represented 6 different countries (Canada [n = 13], Australia [n = 5], the United States [n = 4], the
Netherlands [n = 2], the United Kingdom [n = 1], and New Zealand [n = 1]). All experts held positions in
academia (including 2 post-doctoral fellows, 5 assistant professors, 10 associate professors, and 9 full
professors). See Figure 2a for geographical representation of the physical activity/sedentary behaviour
expert panel.

            ECE expert panel. ECE experts represented 10 Canadian provinces/territories (Ontario [n = 11],
Quebec [n = 6], Saskatchewan [n = 6], British Columbia [n = 3], Alberta [n = 2], Newfoundland and
Labrador [n = 2], Nova Scotia [n = 2], Manitoba [n = 1], New Brunswick [n = 1], and Yukon [n = 1]; Figure
2b). Experts held a wide range of ECE occupational positions, including 6 as university professors (3
assistant professors, 1 associate professor, 1 full professor, and 1 professor emerita), 11 as
board/executive members of ECE-related organizations, and 18 as faculty/staff within ECE programs (1
dean, 4 program/department heads/coordinators, 1 curriculum writer, and 12 instructors). On average,
these experts had 23.11 ± 11.43[1] years of experience in the ECE �eld.

Physical Activity and Sedentary Behaviour Content Areas

            A total of 22 content areas were generated by the physical activity/sedentary behaviour expert
panel. Three content areas were excluded due to not being relevant to other panelists’ topics; as such, 19
content areas were carried forward. The majority (90.5%) of panelists reported their suggested topics
were appropriately represented in the �nal list of content areas. See Supplementary Table 1 for a detailed
list and description of the content areas.

Physical activity and sedentary behaviour expert panel. On average, physical activity/sedentary behaviour
experts (n = 21[2]) rated all content areas as important to include in the e-learning module (M range =
3.76 to 4.81). These experts rated Bene�ts of Physical Activity in the Early Years as the most important
content area (M = 4.81 ± 0.40), and Monitor Physical Activity and Sedentary Time in Your Classroom as
the least important content area (M = 3.76 ± 1.14]), to include in the e-Learning module. See Table 1 for
content area importance rankings.
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ECE expert panel. ECE experts (n = 35) also had moderate to high ratings of the importance of the content
areas (M range = 3.77 to 4.83). They rated Outdoor Play as the most important content area to include in
the e-Learning module (M = 4.83 ± 0.45]) and Monitor Physical Activity and Sedentary Time in Your
Classroom as the least important content area (M = 3.77 ± 0.88]). See Table 1 for content area
importance rankings by panel.

Final ranking and inter-panel agreement. In the �nal ranked list of content areas, Outdoor Play (M = 4.77 ±
0.64), Bene�ts of PA in the Early Years (M = 4.75 ± 0.66), and Factors In�uencing PA and SB in Childcare
(M = 4.71 ± 0.74) had the highest combined scores. Monitor PA and Sedentary Time in Your Classroom
had the lowest combined score (M = 3.77 ± 1.44). There was moderate-to-strong inter-panel agreement
across the 19 content areas, with mean scores correlating 0.63 (95% CI: 0.25 to 0.84) and ranked scores
demonstrating an association (rs) of 0.60 (95% CI: 0.20 to 0.83). See Figure 3 for a graphical
representation of the associations between panels for each content area ranking.

ECE Panel Perspectives on the e-Learning Module

            The majority of ECE experts (94.3%) rated this type of training as ‘Important’ or ‘Very Important’ for
ECE students to receive. Most experts (91.4%) reported they agreed that the physical activity and
sedentary behaviour e-Learning module aligned with the objectives of the current post-secondary ECE
curriculum, and 88.6% reported they agreed that the training would complement this curriculum. The
majority of ECE experts (78.8%) also communicated their agreement that this type of training aligned
with ECE professional accreditation standards.

[1] All mean scores presented as M ± SD

[2] Five members of the panel did not respond to the second round of surveys.

Discussion
This was the �rst study to employ the Delphi method to generate physical activity and sedentary
behaviour content to be included in training for ECE students. The use of two �eld-speci�c expert panels
to offer their insights on this training provided a unique perspective on module content development, and
their general consensus on important rankings of the content areas provides helpful direction regarding
areas of foci for the e-Learning module. A number of important �ndings from this study are discussed
below.

            Six content areas proposed by the experts focused on giving ECE students necessary background
information on physical activity and sedentary behaviour, ranging from de�nitions and bene�ts/risks of
these behaviours to guidelines and current prevalence rates. These content areas are essential to include,
as ECE students have noted the lack of physical activity and sedentary behaviour-speci�c training in their
program.(15) Bruijns et al. (2019) surveyed 1,292 ECE students, and while the majority of students
reported that their courses covered gross motor development (86.6%), few covered concepts such as



Page 8/17

physical literacy (46.2%), screen-viewing (47.3%), or sedentary behaviour (41.5%).(15) Without a proper
introduction to these concepts and their importance to consider when programming, it is unlikely that ECE
students will be receptive to strategies to promote physical activity and minimize sedentary time.(22) As
evidenced by Bruijns et al. (in-press), ECE students felt it was more important and their responsibility to
teach physical activity-related skills (such as �tness activities, locomotor skills, and play skills) in
childcare if they reported receiving training in physical activity.(22) As such, if ECE students are
introduced to these concepts during their pre-service schooling, it is likely that they will promote healthy
movement behaviours among the children they care for upon entering the ECE profession.

Physical activity/sedentary behaviour experts also suggested including training related to factors that
in�uence young children’s physical activity and sedentary behaviour in the childcare environment, with
speci�c attention paid to outdoor and risky play (receiving heightened attention in the ECE �eld as of late.
(35) This review of correlates is critical within the module, as it will highlight to ECE students the varying
aspects of the childcare environment, and educator behaviours, that act as facilitators/barriers to
children’s physical activity and that in�uence their sedentary behaviours.(13,36) Stemming from the
review of correlates, eight additional content areas suggested by the panel related to providing ECE
students with practical strategies on how to promote physical activity and minimize sedentary time in
their classroom (noted as important within childcare educator training interventions). (26,37) In addition,
two content areas focused on helpful resources and training, and practical video example activities, to
further aid ECE students in this respect. The focus of the content suggested for the module on these
strategies and resources is encouraging, as educators have reported they lack the appropriate training on
how to lead skill-based physical activities in childcare.(38) Further, early childhood educator training
interventions have noted the bene�t of this type of practical support in scaffolding educators’ physical
activity-related self-e�cacy,(27) and both increasing physical activity(39) and decreasing sedentary
time(26) among children in their care. Offering video examples may teach ECE students how to engage
children in physical activity, and promises to support their self-e�cacy in this pursuit via vicarious
reinforcement and modeling.(40)

            While both expert panels expressed their views of the importance of all proposed content areas for
the e-Learning module, the top-rated content areas (i.e., Outdoor Play, Bene�ts of Physical Activity in the
Early Years, Factors In�uencing Physical Activity and Sedentary Behaviour in Childcare) were logical.
Considering outdoor time is a required component of all childcare in Canada, coupled with the knowledge
that children accumulate the majority of their daily MVPA outdoors while attending childcare,(41) the high
prioritization of Outdoor Play by both expert panels is reassuring and important to educate ECE students
about. The introductory content area regarding bene�ts of physical activity stresses the need to provide
ECE students with solid foundational knowledge of physical activity and sedentary behaviour. Further,
overviewing the factors in�uencing children’s movement behaviours in the childcare environment was
considered very important. Speci�cally, early childhood educator behaviours, known to in�uence
children’s movement behaviours in childcare,(42) was highlighted as critical for targeted education. Taken
together, the top-rated content areas represent topics in need of focus within training interventions for
early childhood educators, and are pertinent to include in the e-Learning module for ECE students.
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            The moderate-to-strong inter-panel agreement, both in terms of content area mean score and rank-
order, demonstrates general consensus regarding the importance of each topic for inclusion within the
module. While select content areas were rated higher by one panel than the other (e.g., Creation of
Physical Activity/Screen-Viewing Policies was favoured by the physical activity/sedentary behaviour
experts, and Risky Play was favoured by the ECE experts), most content areas were similarly rated and
ranked by both panels. Given the overarching goal of the TEACH study is to implement this e-Learning
module in ECE post-secondary programs, it is critical that the content created for the module is pertinent
to the ECE �eld. It is reassuring, then, that the large majority of ECE experts rated this training module as
both in line with objectives of, and of added bene�t to, the current post-secondary ECE curriculum.
Hnatiuk and colleagues(43) stress the importance of tailoring early years physical activity interventions
to community needs (in this case, lack of physical activity and sedentary behaviour training in the present
ECE curriculum). With the overwhelming support of the ECE expert panel (nearly 100% of ECE experts
reported this training was important for ECE students to receive), the creation of the e-Learning module
using the content areas generated from this Delphi study is likely to be well-received by ECE programs
within Canadian post-secondary institutions.

Research Implications and Future Directions

            This research study has a number of important implications. First, the results of this study will be
used to generate a physical activity and sedentary behaviour e-Learning course that is tailored
speci�cally to ECE students, the �rst study globally to focus this training within early childhood
educators’ pre-service education. Having educators who are well-trained in physical activity and sedentary
behaviour will ensure children in childcare are provided su�cient movement opportunities daily, which is
vital for their healthy development. Second, the recruitment of top international experts in the �eld to
generate the content for the module ensures that this training covers the most important and relevant
information for ECE students to promote healthy movement behaviours in childcare-based professions
upon graduation. In addition, having a diverse panel of ECE experts review the content proposed by the
physical activity/sedentary behaviour panel con�rmed the applicability of this training to ECE, and will
ease its receptivity by post-secondary ECE programs.

            The implementation of the e-Learning course across Canada will shed light on whether this
training is successful in ECE programs in multiple locations. In Canada, ECE curricula and professional
accreditation standards are governed at the provincial/territorial level; as such, testing the effectiveness
of this educational tool nationwide will determine the versatility of the e-Learning course to be
implemented in multiple educational environments. If successful, the e-Learning course can be adapted
(e.g., changing country-speci�c movement guidelines) for use in other countries, which would maximize
the reach and global public health impact of this training. Given the global call for physical activity and
sedentary behaviour training to be made available within early childhood educators’ pre-service
schooling,(20,29,44) international collaborations are warranted to support this initiative.

Limitations
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            Although this study has many strengths, including a high online survey response rate (53% for
physical activity experts, 58% for ECE experts) and the use of the Delphi technique with two �eld-speci�c
expert panels, it is not without limitations. First, the purposeful sampling method may have introduced
selection bias. While efforts were made by the research team to overcome this bias (e.g., ensuring
su�cient recruitment of international/provincial experts, allowing participants to suggest researchers to
recruit), the selection of experts by the research team may have included experts with similar ideals and
values regarding the importance of this training in ECE; this may limit the generalizability of the �ndings.
Second, despite the anonymous nature of the online surveys, participants may have been subject to
social desirability bias, as they may have felt that higher importance ratings were ‘expected’ of someone
in their profession. Third, as is the case in any Delphi study, data gathered were based upon availability
and the subjective opinion and expertise of participants.

Conclusion
Using the Delphi method to identify and reach agreement on physical activity and sedentary behaviour-
related topics to include in supplementary training for post-secondary ECE students provided a unique
perspective on e-Learning module content development. The high importance ratings of all 19 content
areas, coupled with the moderate-to-strong inter-panel agreement across these topics, suggest the need
for this tailored education. Further, the agreement by the ECE expert panel regarding the appropriateness
of incorporating this type of training within ECE programs demonstrated that there is a desire for physical
activity and sedentary behaviour-related education at the post-secondary level, and that the addition of
this content would support curriculum objectives and accreditation standards. Moving forward, creating
an e-Learning module with evidence-based and expert-developed content, endorsed by those working in a
wide range of ECE professions, will ensure that ECE graduates receive the necessary and most relevant
education to be able to promote children’s healthy development of movement behaviours in childcare
settings. Integrating such physical activity and sedentary behaviour training within ECE programs is a
population-level approach to public health that has the potential to bene�t a vast number of young
children.

Declarations
Ethics Approval and Consent to Participate

The Non-Medical Research Ethics Board at the University of Western Ontario provided ethical approval
(REB# 114435) for the conduct of this research, and implied consent was received via participants’
voluntary completion of the online surveys.

Consent for Publication

            Participants gave consent for their data to be published prior to completing the online surveys.

Availability of Data and Materials



Page 11/17

            The dataset generated and analyzed during the present study is available from the corresponding
author upon reasonable request.

Competing Interests

            The authors declare that they have no competing interests.

Funding

The Social Sciences and Humanities Research Council of Canada funded this research (ref #: 435-2019-
1008). BAB was funded by an Ontario Graduate Scholarship (2019-20). PT holds an Ontario Ministry of
Research and Innovation Early Researcher Award.

Authors’ Contributions

BAB and PT were responsible for study inception, online survey creation, and pooling of content areas.
BAB and AMJ conducted the analyses. BAB led manuscript writing while all authors provided substantive
feedback. All authors read and approved the �nal manuscript.

Acknowledgements

The authors would like to thank all of the physical activity/sedentary behaviour and early childhood
education experts who participated in this study.

Abbreviations
ECE = Early Childhood Education

TEACH = Training EArly CHildhood educators in physical activity

References
1. Carson V, Lee E-Y, Hewitt L, Jennings C, Hunter S, Kuzik N, et al. Systematic review of the

relationships between physical activity and health indicators in the early years (0-4 years). BMC
Public Health [Internet]. 2017;17(5):854. Available from: https://doi.org/10.1186/s12889-017-4860-0

2. Carson V, Hunter S, Kuzik N, Wiebe SA, Spence JC, Friedman A, et al. Systematic review of physical
activity and cognitive development in early childhood. Journal of Science and Medicine in Sport.
2016;19:573–8.

3. Figueroa R, An R. Motor Skill Competence and Physical Activity in Preschoolers: A Review. Matern
Child Health J. 2017 Jan;21(1):136–46.

4. Leblanc AG, Spence JC, Carson V, Connor Gorber S, Dillman C, Janssen I, et al. Systematic review of
sedentary behaviour and health indicators in the early years (aged 0-4 years). Appl Physiol Nutr
Metab [Internet]. 2012 Jul 5;37(4):753–72. Available from: http://dx.doi.org/10.1139/h2012-063



Page 12/17

5. Carson V, Kuzik N, Hunter S, Wiebe SA, Spence JC, Friedman A, et al. Systematic review of sedentary
behavior and cognitive development in early childhood. Prev Med (Baltim). 2015;78:115–22.

�. Statistics Canada. Survey on Early Learning and Child Care Arrangements. 2019;1–7. Available from:
https://www150.statcan.gc.ca/n1/daily-quotidien/190410/dq190410a-eng.htm

7. Henderson KE, Grode GM, O’Connell ML, Schwartz MB. Environmental factors associated with
physical activity in childcare centers. Int J Behav Nutr Phys Act. 2015;12(43):0–1.

�. Hesketh KR, Lakshman R, Sluijs EMF. Barriers and facilitators to young children’s physical activity
and sedentary behaviour: a systematic review and synthesis of qualitative literature. Obes Rev.
2017;18(9):987–1017.

9. Robinson LE, Wadsworth DD, Peoples CM. Correlates of School-Day Physical Activity in Preschool
Students. Res Q Exerc Sport. 2012;83(1):20–6.

10. Dyment J, Coleman B. The intersection of physical activity opportunities and the role of early
childhood educators during outdoor play: Perceptions and reality. J Early Child. 2012;37(1):90–98.

11. Connelly J-A, Champagne M, Manningham S. Early Childhood Educators’ Perception of Their Role in
Children’s Physical Activity: Do We Need to Clarify Expectations? J Res Child Educ. 2018;32(3):283–
94.

12. Copeland KA, Kendeigh CA, Saelens BE, Kalkwarf HJ, Sherman SN. Physical activity in child-care
centers: Do teachers hold the key to the playground? Health Educ Res. 2012;27(1):81–100.

13. Bower JK, Hales DP, Tate DF, Rubin DA, Benjamin SE, Ward DS. The Childcare Environment and
Children’s Physical Activity. Am J Prev Med. 2008;34(1):23–9.

14. Tucker P, Van Zandvoort MM, Burke SM, Irwin JD. Physical activity at daycare: Childcare providers’
perspectives for improvements. J Early Child Res. 2011;9(3):207–19.

15. Bruijns BA, Adamo KB, Burke SM, Carson V, Irwin JD, Naylor P-J, et al. Exploring the physical activity
and screen-viewing-related knowledge, training, and self-e�cacy of early childhood education
candidates. BMC Pediatr. 2019;19(1):5.

1�. Vanderloo LM, Tucker P. Physical Activity and Sedentary Behavior Legislation in Canadian Childcare
Facilities: An Update. BMC Public Health. 2018;18(475):1–12.

17. Ott E, Vanderloo LM, Tucker P. Physical activity and screen-viewing policies in Canadian childcare
centers. BMC Public Health. 2019;19(1):145.

1�. Wilke S, Opdenakker C, Kremers SPJ, Gubbels J. Factors in�uencing childcare workers’ promotion of
physical activity in children aged 0-4 years: A qualitative study. Early Years. 2013;33(3):226–38.

19. Copeland KA, Sherman SN, Kendeigh CA, Kalkwarf HJ, Saelens BE. Societal Values and Policies May
Curtail Preschool Children’s Physical Activity in Child Care Centers. Pediatrics. 2012;129(2):265–74.

20. Coleman B, Dyment JE. Factors that limit and enable preschool-aged children’s physical activity on
child care centre playgrounds. J Early Child Res. 2013;11(3):203–21.

21. van Zandvoort M, Tucker P, Irwin JD, Burke SM. Physical activity at daycare: issues, challenges and
perspectives. Early Years. 2010;30(2):175–88.



Page 13/17

22. Bruijns BA, Adamo KB, Burke SM, Carson V, Irwin JD, Naylor P-J, et al. Early Childhood Education
Candidates’ Perspectives of their Importance and Responsibility for Promoting Physical Activity and
Minimizing Screen-Viewing Opportunities in Childcare. J Early Child Teach Educ. In press.
https://doi.org/10.1080/10901027.2020.1818651

23. Pate RR, Brown WH, Pfeiffer KA, Howie EK, Saunders RP, Addy CL, et al. An Intervention to Increase
Physical Activity in Children: A Randomized Controlled Trial With 4-Year-Olds in Preschools. Am J
Prev Med. 2016 Jul;51(1):12–22.

24. Howie EK, Brewer A, Brown WH, Saunders R, Pate RR. Systematic dissemination of a preschool
physical activity intervention to the control preschools. Evaluation and Program Planning.
2016;57:1–7.

25. Tucker P, Vanderloo LM, Johnson AM, Burke SM, Irwin JD, Gaston A, et al. Impact of the Supporting
Physical Activity in the Childcare Environment (SPACE) intervention on preschoolers’ physical activity
levels and sedentary time: a single-blind cluster randomized controlled trial. Int J Behav Nutr Phys
Act. 2017;14(1):120. https://doi.org/10.1186/s12966-017-0579-7

2�. Ellis YG, Cliff DP, Howard SJ, Okely AD. Feasibility, acceptability, and potential e�cacy of a childcare-
based intervention to reduce sitting time among pre-schoolers: A pilot randomised controlled trial. J
Sport Sci. 2019;37(2):146-55.

27. Bruijns BA, Johnson AM, Irwin JD, Burke SM, Driediger M, Vanderloo LM, et al. Early Childhood
Educators’ Physical Activity-Related Self-E�cacy and Knowledge Following the SPACE and SPACE-
Extension Childcare Interventions. Early Child Educ J. Under review.

2�. Driediger M, Vanderloo LM, Burke SM, Irwin JD, Gaston A, Timmons BW, et al. The Implementation
and Feasibility of the Supporting Physical Activity in the Childcare Environment (SPACE) Intervention:
A Process Evaluation. Heal Educ Behav. 2018;45(6):935–44.

29. Gold�eld GS, Harvey A, Grattan K, Adamo KB. Physical activity promotion in the preschool years: A
critical period to intervene. Int J Environ Res Public Health. 2012;9(4):1326–42.

30. Yousuf MI. Using Experts` Opinions Through Delphi Technique - Practical assessment, research &
evaluation. 2007;12(4):1-8.

31. Dalkey N, Helmer O. An Experimental Application of the DELPHI Method to the Use of Experts.
Manage Sci. 1963;9(3):458–67.

32. Dalkey NC |Rourke. DL. Experimental Assessment of Delphi Procedures with Group Value
Judgments. 1971 [cited 2019 Oct 4].

33. Gillis L, Tomkinson G, Olds T, Moreira C, Christie C, Nigg C, et al. Research priorities for child and
adolescent physical activty and sedentary behaviours: An international perspective using a twin-
panel Delphi procedure. Int J Behav Nutr Phys Act. 2013;10(112):1–8.

34. R Core Team. R: A Language and Environment for Statistical Computing [Internet]. Vienna, Austria;
2017 [cited 2019 Oct 4]. Available from: https://www.r-project.org/

35. Herrington S, Pickett W. Position paper on outdoor active play. 2015 [cited 2019 Oct 4]. Available
from: http://www.participaction.com/wp-content/uploads/2015/03/EN-Active-Outdoor-Play-Position-



Page 14/17

Statement-FINAL-DESIGN.pdf

3�. Vanderloo LM, Tucker P, Johnson AM, Burke SM, Irwin JD. Environmental in�uences on preschoolers’
physical activity levels in various early learning facilities. Res Q Exerc Sport. 2015;19:1–11.

37. Kennedy AB, Schenkelberg M, Moyer C, Pate R, Saunders RP. Process evaluation of a preschool
physical activity intervetion using web-based delivery. Evaluation and Program Planning.
2017;60:24–36. http://dx.doi.org/10.1016/j.evalprogplan.2016.08.022

3�. Howie EK, Brewer A, Brown WH, Pfeiffer KA, Saunders RP, Pate RR. The 3-year evolution of a
preschool physcial activity intervention through a collaborative partnership between research
interventionists and preschool teachers. Health Educ Res. 2014;29(3):491-502.
doi:10.1093/her/cyu014.

39. De Marco AC, Zeisel S, Odom SL. An Evaluation of a Program to Increase Physical Activity for Young
Children in Child Care. Early Educ Dev. 2015;26(1):1–21.
https://doi.org/10.1080/10409289.2014.932237

40. Bandura A. Health Promotion by Social Cognitive Means. Heal Educ Behav. 2004 [cited 2019 Nov
28];31(2):143–64.

41. Vanderloo LM, Tucker P, Johnson AM, Holmes JD. Physical activity among preschoolers during
indoor and outdoor childcare play periods. Appl Physiol Nutr Metab. 2013;38(11):1173–5.

42. Vanderloo LM, Tucker P, Johnson AM, Van Zandvoort MM, Burke SM, Irwin JD. The In�uence of
Centre-Based Childcare on Preschoolers’ Physical Activity Levels: A Cross-Sectional Study. Int J
Environ Res Public Health. 2014;11(2):1794–802.

43. Hnatiuk JA, Brown HE, Downing KL, Hinkley T, Salmon J, Hesketh KD. Interventions to increase
physical activity in children 0–5 years old: a systematic review, meta-analysis and realist synthesis.
Obes Rev. 2019;20(1):75–87.

44. Kreichauf S, Wildgruber A, Krombholz H, Gibson EL, Vogele C, Nixon CA, et al. Critical narrative review
to identify educational strategies promoting physical activity in preschool. Obes Rev. 2012;13(1):96–
105.

Additional Files
*Additional File 1, *Physical Activity Expert Survey 1, *List of proposed content areas

*Additional File 2, *Physical Activity Expert Survey 2, *Importance ratings of content areas

*Additional File 3, *Early Childhood Education Expert Survey, *Importance ratings of content areas and
additional proposed content

Figures



Page 15/17

Figure 1

Purposeful sampling process undertaken to recruit physical activity/sedentary behaviour and Early
Childhood Education experts.
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Figure 2

(a) Geographical representation of participating physical activity/sedentary behaviour experts (number
indicates how many experts were from that region). (b) Provincial/territorial representation of
participating Early Childhood Education experts (number indicates how many experts were from that
province/territory).
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Figure 3

Scatterplot of the associations between panels’ rankings for each content area.
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