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RESEARCH

Change in pre- and in-service early 
childhood educators’ knowledge, self-efficacy, 
and intentions following an e-learning course 
in physical activity and sedentary behaviour: 
a pilot study
Brianne A. Bruijns1, Leigh M. Vanderloo2, Andrew M. Johnson3, Kristi B. Adamo4, Shauna M. Burke3,5, 
Valerie Carson6, Rachel Heydon7, Jennifer D. Irwin3, Patti‑Jean Naylor8, Brian W. Timmons9 and Patricia Tucker2,5* 

Abstract 

Background:  Early childhood educators (ECEs) are the primary daytime role models for many young children, and 
are responsible for facilitating physical activity (PA) opportunities and minimizing sedentary behaviour (SB) in child‑
care. However, they have reportedly received little related education in their pre-service training. The purpose of the 
Training pre-service EArly CHildhood educators in physical activity (TEACH) pilot study was to explore changes in pre- 
and in-service ECEs’ knowledge, self-efficacy, behavioural intention, and perceived behavioural control following the 
TEACH e-Learning course in PA and SB.

Methods:  Pre-service ECEs were purposefully recruited from three Canadian colleges, while in-service ECEs were 
recruited via social media. A pre-post study design was used. ECEs completed two online surveys; one prior to, 
and one immediately following the completion of the TEACH e-Learning course (~ 5 h). Descriptive statistics were 
reported, and McNemar Chi-Square tests and paired samples t-tests were used to examine changes in ECEs’ question-
specific, and total knowledge scores, respectively. Wilcoxon Signed Ranks tests were employed to examine changes in 
self-efficacy, behavioural intention, and perceived behavioural control.

Results:  Both pre- (n = 32) and in-service (n = 121) ECEs significantly increased their total knowledge scores from 
pre- to post-course completion (p < .05*). Significant positive changes in self-efficacy (p < .025*), behavioural inten‑
tion (p < .007*), and perceived behavioural control (p < .007*) were demonstrated by in-service ECEs following course 
completion, while only select composite scores within these tools were significant among pre-service ECEs.

Conclusions:  These findings provide preliminary evidence of the potential efficacy of the e-Learning course at 
improving ECEs’ knowledge, self-efficacy, behavioural intention, and perceived behavioural control to support PA and 
minimize SB in childcare. Following the success of the pilot study, testing the effectiveness of the TEACH e-Learning 
course on a larger scale, with a comparison group, is warranted prior to recommending broader dissemination of the 
training in pre-service ECE programs and for in-service ECE professional learning.
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Introduction
Childcare is a unique environment to promote young 
children’s (< 5 years) healthy physical, cognitive, and 
psychosocial development [1]. In developed countries, 
39% of 2-year-olds, and over three-quarters of 3- and 
4-year-olds, are enrolled in childcare, and spend nearly 
40 h per week (~ 66% of their weekday waking hours) in 
these settings [2]. Young children’s movement behav-
iours (i.e., physical activity, sedentary behaviours, and 
sleep) are particularly important drivers of healthy 
early childhood development. Physical activity supports 
healthy development, such as strong bones and muscles 
and enhanced cognitive development [3]. Further, lim-
iting prolonged time in sedentary pursuits, particularly 
screen-based behaviours, can help children avoid detri-
mental effects including delayed language development 
and decreased cognitive and psychosocial health [4, 5]. 
Considering young children in childcare engage in low 
levels of physical activity (24 min/hr), [6] and spend 
most of their day (66%) in sedentary behaviours, [7] 
interventions to support the promotion of more physi-
cally active childcare environments are critical.

To date, childcare physical activity and sedentary 
behaviour interventions have focused largely on: the 
physical environment [8, 9]; modifications to policy and 
practice [10–12]; and, training and support for early 
childhood educators (ECEs) [13–15]. The latter has 
proven to be essential, not only for its impact on chil-
dren’s movement behaviours in childcare, [16] but also 
for its supportive role in facilitating successful environ-
ment, and policy and practice interventions [17, 18]. 
This is logical, as ECEs are highly influential in the care 
setting with regard to role modelling and programming 
physical activity and appropriate sedentary behaviours 
[19]. Professional learning interventions for ECEs have 
been noted to increase both their knowledge in and 
confidence to support and lead physical activity in 
childcare settings, [20] which seem to naturally support 
ECEs’ motivation and ability to utilize the environment 
to facilitate physical activity and carry out health-pro-
moting changes to policy and practice – associations 
which are consistent with tenets of Social Cognitive 
Theory (SCT) [21].

Professional learning for ECEs focused on physical 
activity and sedentary behaviour is critical for move-
ment behaviour interventions in childcare, as ECEs 
have reportedly received little education (32 and 27% 
of Canadian pre-service ECEs have completed courses 
in physical activity and screen-viewing, respectively) in 

these areas during their pre-service (i.e., post-second-
ary) training [22]. It is counterintuitive, then, to expect 
ECEs to carry out physical activity-promoting practices 
and programming in childcare settings when they often 
do not have the appropriate knowledge-base and know-
how to support this behaviour. For example, Tucker 
et  al.‘s [23] childcare-based intervention was designed 
to improve young children’s movement behaviours by 
providing ECEs with an evidence-based physical activ-
ity policy for 8 weeks; ECEs expressed difficulty imple-
menting the policy components because they lacked 
in-depth training on how to do so [24]. Given the vari-
ability in ECEs’ educational backgrounds, it is critical 
that they be supported with training, both pre-service 
and in-service (i.e., once they begin practicing in the 
childcare environment), so they can confidently inte-
grate movement (and minimize sedentary behaviour) in 
their daily programming and practices.

Professional learning related to children’s physical 
activity and sedentary behaviour has been requested by 
pre- and in-service ECEs themselves, [22, 25] and has 
been associated with increases in both ECEs’ self-efficacy 
(i.e., confidence to execute a particular behaviour) and 
their intention and perceived control over their ability 
to lead physical activity opportunities for the children 
in their care [20, 26]. SCT and the Theory of Planned 
Behaviour (TPB) highlight the importance of self-effi-
cacy, behavioural intention (i.e., likelihood to perform 
a behaviour), and perceived behavioural control (i.e., 
perception of the ease or difficulty to perform a behav-
iour) for behaviour change, [21, 27] which are particu-
larly important constructs to consider in these types of 
interventions. Specifically, self-efficacy is developed from 
knowledge acquisition; thus, this construct of SCT is 
predicted to be influenced by educational interventions 
[21]. Further, behavioural intention is the closest factor 
to human behaviour, and is often regulated by perceived 
behavioural control [27]; for example, ECEs may intend 
to program outdoor play opportunities in all weather 
conditions, but if their childcare centre has policies pre-
venting outdoor play in inclement weather, this behav-
iour would not be within their control. Therefore, ECEs’ 
behavioural intention and perceived control can act as 
important indicators of potential behaviour change, 
particularly in online learning interventions. However, 
educator-based constructs (i.e., self-efficacy, behavioural 
intention, and perceived behavioural control) are infre-
quently measured in childcare intervention studies, and 
few studies explored the direct relationship between 

Keywords:  Early childhood education, E-learning, Physical activity, Sedentary behaviour, Childcare, Self-efficacy
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educator training and improved physical activity levels 
among children in childcare [28].

There has been little focus on professional learning for 
ECEs as an intervention uniquely (it is often coupled with 
prescribed physical activity programming [13]) and few 
researchers have explored how supplementary education 
in physical activity and sedentary behaviour could benefit 
pre-service ECEs in their post-secondary training [29]. 
As such, the Training pre-service EArly CHildhood edu-
cators in physical activity (TEACH) study was designed 
to to fill this gap (Tucker P, Bruijns BA, Adamo KB, Burke 
SM, Carson V, Heydon R, et al: Training pre-service early 
CHildhood educators in physical activity (TEACH): 
rationale and study design, submitted). The purpose of 
this pilot study was to examine the short-term efficacy 
of the TEACH e-Learning course in physical activity 
and sedentary behaviour on Canadian pre-service (i.e., 
ECE candidates enrolled in a post-secondary program) 
and in-service (i.e., practicing) ECEs’ related knowledge, 
self-efficacy, behavioural intention, and perceived behav-
ioural control. While the TEACH e-Learning course was 
designed for pre-service ECEs, pilot testing in a sample of 
in-service ECEs was undertaken to ensure the course was 
relevant, informative, and helpful for real-world practice.

Methods
Pre- and in-service ECEs were purposefully recruited to 
pilot test the 5-h TEACH e-Learning course in physi-
cal activity and sedentary behaviour. Expert-developed 
content was generated via a Delphi process [30] and the 
course comprised four modules developed for ECEs, 
which covered: introductory content on physical activity 
and sedentary behaviour in early childhood; the influence 
of the childcare environment on children’s movement 
behaviours, and outdoor and risky play; practical strate-
gies to promote physical activity and minimize seden-
tary time among children in childcare; and, ECE-focused 
professional learning, resources, and a video library. For 
more details about the course and its development, con-
sult the TEACH study protocol (Tucker P, Bruijns BA, 
Adamo KB, Burke SM, Carson V, Heydon R, et al: Train-
ing pre-service early CHildhood educators in physical 
activity (TEACH): rationale and study design, submitted).

Recruitment and study procedures
From March to May 2021, three Canadian ECE pro-
grams (1-year certificate, or 2-year diploma programs) 
were purposefully recruited, and pre-service ECEs were 
eligible to participate if they were enrolled in a par-
ticipating cohort. One ECE program provided in-class 
time for pre-service ECEs to complete the course, while 
the other two programs provided online (unmoni-
tored) class time. In-service ECEs were recruited via 

social media advertisements (e.g., Twitter, Facebook), 
and were eligible to participate in the study if they 
were employed in a centre- or home-based childcare, 
preschool, or kindergarten setting. The research team 
also emailed Canadian and provincial/territorial child-
care organizations to request that they share the study 
advertisement with their members. Participants were 
instructed to complete the e-Learning course within 
2 weeks; however, accounts were not deactivated until 
the study closure date, which was advertised to par-
ticipants via reminder emails. This pilot study was con-
ducted in accordance with the Declaration of Helsinki 
and approved by the Non-Medical Research Ethics 
Board at Western University (REB# 116816).

Online survey
Pre- and in-service ECEs completed an online survey 
(via Qualtrics; ~ 25 min) at two timepoints: (1) prior to 
commencing; and, (2) immediately following comple-
tion of the e-Learning course. Participants were asked 
to create a unique participant identification in the base-
line survey to link their data to follow-up responses. 
The 129-item online survey comprised five sections: 
demographics (n  = 12 items); knowledge (n  = 30 
items); self-efficacy (n = 31 items); behavioural inten-
tion (n = 28 items); and, perceived behavioural control 
(n = 28 items).

Demographics
The demographics section captured: participant age, gen-
der, and ethnicity; province/territory; the type of ECE 
pre-service training program in which participants were 
enrolled/had completed; the number of courses in par-
ticipants’ pre-service schooling (to their knowledge) that 
covered physical activity, outdoor play, and sedentary 
behaviour; their previous experience with e-Learning 
courses; and, their hours per week spent in moderate-
to-vigorous physical activity (MVPA) and recreational 
screen time. Additional questions (n = 3) were also added 
to the in-service ECE baseline questionnaire, including: 
the type of childcare setting in which participants were 
employed; their years of experience; and, their past pro-
fessional learning in physical activity, outdoor play, and/
or sedentary behaviour.

Knowledge of physical activity, outdoor/risky play, 
and sedentary behaviour concepts
ECE knowledge was assessed via items pertaining to: The 
Canadian 24-Hour Movement Guidelines for the Early 
Years and movement behaviour recommendations for 



Page 4 of 13Bruijns et al. BMC Public Health          (2022) 22:244 

childcare settings (8 multiple choice items); important 
definitions (7 multiple choice items); appropriate ECE 
behaviours to support healthy movement behaviours 
(7 multiple choice items); and, facts about movement 
behaviours in childcare (8 true or false items). A compos-
ite score (out of 30) was produced.

Physical activity, outdoor/risky play, and sedentary 
behaviour self‑efficacy
The valid and reliable ECE Confidence in Outdoor Move-
ment, Physical Activity, Sedentary and Screen behaviours 
(ECE-COMPASS) questionnaire (Bruijns BA, Johnson 
AM, Burke SM, Tucker P: Early childhood educators’ 
self-efficacy to promote physical activity and outdoor 
play and minimize sedentary behaviour in childcare set-
tings: A tool validation study, submitted) was adminis-
tered to assess ECEs’ self-efficacy. This tool was informed 
by Bandura’s Guide for Creating Self-Efficacy Scales [31] 
and comprised of 21 task (α = 0.92; ω = 0.96; hierarchal 
ω = 0.60) and 10 barrier (α = 0.89; ω = 0.97; hierarchal 
ω = 0.79) self-efficacy items (i.e., confidence to complete 
a task [while overcoming a challenge; barrier]). Partici-
pants were asked to rate their confidence in their abil-
ity to perform a number of physical activity, sedentary 
behaviour, and outdoor play-related tasks during their 
childcare day on a scale from 0 (not confident at all) to 
10 (completely confident). Composite scores for task and 
barrier self-efficacy were produced.

Behavioural intention and perceived behavioural control
The valid and reliable ECE Movement Behavioural Inten-
tion and Perceived Control (ECE-MBIPC) question-
naire [32], informed by TPB questionnaire construction 
recommendations, [33] and modelled after the tool 
employed by Gagné and Harnois, [34] was used to meas-
ure participants’ intention and perceived control to per-
form seven behaviours pertaining to physical activity 
(n = 3; α = 0.91), sedentary behaviour (n = 2; α = 0.88), 
and outdoor and risky play (n = 2; α = 0.92). Four items 
with a 7-point Likert scale were used to measure behav-
ioural intention: I have the intention to…(1 = strongly 
disagree to 7 = strongly agree); I plan to…(1 = strongly 
disagree to 7 = strongly agree); I estimate that my 
chances of…are (1 = extremely unlikely to 7 = extremely 
likely); and, I am going to… (1 = extremely unlikely to 
7 = extremely likely). Similarly, four items were used 
to measure participants’ perceived behavioural control 
for each of the seven abovementioned behaviours (α 
range = 0.88 to 0.91): for me…would be (1 = extremely dif-
ficult to 7 = extremely easy); if I wanted to, I could eas-
ily…(1 = strongly disagree to 7 = strongly agree); it is up 
to me to…(1 = strongly disagree to 7 = strongly agree); 
and, I feel able to…(1 = strongly disagree to 7 = strongly 

agree). Behavioural intention and perceived behavioural 
control composite scores for each of the seven behav-
iours were calculated. For behavioural intention, ω was 
0.91 and hierarchal ω was 0.72. For perceived behavioural 
control, ω was 0.94 and hierarchal ω was 0.76.

Data analysis
All statistical analyses were conducted in SPSS (version 
27). Descriptive statistics were calculated to report par-
ticipant demographics. Frequencies were generated for 
knowledge questionnaire responses, while means (M) 
and standard deviations (SD) were calculated for self-
efficacy (task, barrier), behavioural intention (composite 
for each behaviour), and perceived behavioural control 
(composite for each behaviour).

To determine the efficacy of the e-Learning course with 
regard to increasing pre- and in-service ECEs’ knowl-
edge, paired samples t-tests were run to analyze changes 
in M composite scores, and McNemar chi square tests 
were conducted for individual questions. Considering 
the self-efficacy, behavioural intention, and perceived 
behavioural control data were non-normally distributed 
(Shapiro-Wilk = 0.86; p < .000*), Wilcoxon Signed Ranks 
Tests were used. Bonferroni corrections were performed 
to account for familywise error within each set of multi-
ple comparisons.

Results
Fifty-one pre-service ECEs completed the baseline sur-
vey (from 65 invited; 78.5% response rate) and 36 com-
pleted the follow-up survey (32 retained for analysis [i.e., 
participant ID matched baseline survey]; 59.3% retention 
from baseline).1 From the 274 in-service ECEs that were 
recruited at baseline, 133 completed the follow-up sur-
vey, and 121 were retained for analysis (42.3% retention 
from baseline).2

Participant demographics
Pre-service ECEs were from Ontario (34.4%), Alberta 
(18.8%), and the Northwest Territories (21.9%). Par-
ticipants were female (93.8%), 26.7 years old (SD = 6.9), 
and most were South Asian (28.1%%) or First Nations/
Inuit/Métis (28.1%), and enrolled in an early childhood 
education diploma program (93.8%). The vast majority 

1  Pre-service ECEs retained for analysis were significantly younger, and 
reported to: have taken more courses in physical activity; have experience 
with e-Learning workshops; and, not meet the physical activity and screen 
time guidelines within the Canadian 24-Hour Movement Guidelines for 
Adults, than those lost to follow-up (p < 0.05).
2  In-service ECEs retained for analysis were significantly more likely to have 
completed a diploma program and meet the screen time guideline within 
the Canadian 24-Hour Movement Guidelines for Adults, than those lost to 
follow-up (p < 0.05).
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of participants self-reported that their program offered 
at least one course covering content relating to physical 
activity (100.0%), sedentary behaviours (87.7%), and out-
door and/or risky play (91.9%). Most participants (65.6%) 
had previous experience with e-Learning courses/work-
shops. A minority of pre-service ECEs self-reported to 
meet the MVPA guideline (150+ min/week; 31.3%) or 
the recreational screen time guideline (< 3 h/day; 37.5%) 
outlined in the Canadian 24-Hour Movement Guidelines 
for Adults [35].

In-service ECEs represented seven Canadian prov-
inces/territories. The average age of in-service ECEs was 

37.1 years (SD = 9.5), and most were female (99.2%), Cau-
casian (66.1%), employed in a centre-based childcare set-
ting (62.5%), and had an average of 10.9 (SD = 8.8) years 
of experience as an ECE. Reflecting on their pre-service 
training, 67.8% of in-service ECEs completed a diploma 
program, and many reported having taken at least one 
course covering content in physical activity (81%), seden-
tary behaviours (47.9%), and outdoor and/or risky play 
(77.6%). A number of ECEs also reported having completed 
professional learning in physical activity (38.0%), sedentary 
behaviour (16.5%), and outdoor and/or risky play (56.2%), 
and 70.2% had previous experience with e-Learning 

Table 1  Pre- and in-service early childhood educators’ demographic information

Notes. ECE = Early Childhood Education; – = not applicable; a 150 min/week of moderate-to-vigorous physical activity and < 3 h/day of recreational screen time as per 
the Canadian 24-Hour Movement Guidelines for Adults (CSEP, 2020); b Self-reported courses in program

Variable Pre-Service
(N = 32)

In-Service
(N = 121)

Variable Pre-Service
(N = 32)

In-Service
(N = 121)

n % n % n % n %

Age (M, SD) 26.7 6.9 37.1 9.5 Current/Past ECE Program Type
Gender   Certificate 2 6.3 12 9.9

  Female 30 93.8 120 99.2   Diploma 30 93.8 82 67.8

  Male 2 6.3 1 .8   Bachelor’s Degree – – 18 14.9

Ethnicity   Graduate Degree – – 4 3.3

  Caucasian 5 15.6 80 66.1   Other – – 5 4.1

  African Canadian 1 3.1 2 1.7 Years of ECE Experience (M, SD) – – 10.9 8.8

  South Asian 9 28.1 10 8.3 ECE Program Courses in Physical Activityb

  East Asian 4 12.5 11 9.1   No courses – – 23 19.0

  Southeast Asian 2 6.3 3 2.5   1 course 3 9.4 64 52.9

  Middle Eastern – – 3 2.5   2 courses 11 34.4 22 18.2

  First Nations/Inuit/Métis 9 28.1 1 .8   3+ courses 18 56.2 12 9.9

  Latin Canadian 1 3.1 4 3.3 ECE Program Courses in Sedentary Behaviourb

  Other 1 3.1 4 3.3   No courses 4 12.5 63 52.1

  Prefer not to answer – – 3 2.5   1 course 10 31.3 37 30.6

Province/Territory   2 courses 2 6.3 10 8.3

  Alberta 6 18.8 24 20.0   3+ courses 16 50.1 11 9.0

  British Columbia – – 16 13.3 ECE Program Courses in Outdoor and Risky Playb

  Manitoba – – 7 5.8   No courses 2 6.3 27 22.3

  Newfoundland & Labrador – – 5 4.2   1 course 2 6.3 62 51.2

  Northwest Territories 7 21.9 4 3.3   2 courses 7 21.9 15 12.4

  Ontario 11 34.4 61 50.8   3+ courses 21 63.7 17 14.0

  Saskatchewan – – 3 2.5 Childcare Type
Meeting the Adult Physical Activity Guidelinea   Centre-based childcare – – 75 62.5

  Yes 10 31.3 34 28.1   Home-based childcare – – 11 9.2

  No 22 68.8 87 71.9   Kindergarten – – 18 15.0

Meeting the Adult Screen Time Guidelinea   Preschool – – 16 13.3

  Yes 12 37.5 84 69.4 Professional Development
  No 20 62.5 37 30.6   Physical Activity – – 46 38.0

Previous e-Learning Experience   Sedentary Behaviour – – 20 16.5

  Yes 21 65.6 85 70.2   Outdoor/Risky Play – – 68 56.2

  No 11 34.4 36 29.8   None – – 41 33.9
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courses/workshops. Just over a quarter of ECEs (28.1%) 
self-reported to meet the MVPA guideline within the 
Canadian 24-Hour Movement Guidelines for Adults, [35] 
while most ECEs (69.4%) met the recreational screen time 
guideline. See Table 1 for full participant demographics.

Knowledge of physical activity and sedentary behaviour 
concepts
There were significant improvements in pre-service 
participants’ total knowledge score from pre- to post-
course (Fig.  1a). While item-specific answers trended 
in the expected direction (i.e., increase in percentage 
of correct responses), insufficient cell sizes prevented 
item-by-item analysis. Similarly, in-service ECEs’ total 
knowledge score also increased significantly from pre- 
to post-course (Fig.  1a). Of note, ECEs significantly 
increased their knowledge of the physical activity and 
screen time guidelines within the Canadian 24-Hour 
Movement Guidelines for the Early Years. For exam-
ple, when asked to select the appropriate screen time 
guideline for a 3-year-old, only 11.6% of ECEs indi-
cated the correct time limit pre-course, whereas 61.9% 
of ECEs selected the correct answer after completing 

the course (X2 [117] = 50.21, p = .000). See Table 2 for 
further item-specific data.

Physical activity and sedentary behaviour self‑efficacy
There was a significant change in pre-service ECEs’ 
barrier self-efficacy from pre- to post-course (Fig. 1b), 
but not in their task self-efficacy (Fig. 1c). For in-ser-
vice ECEs, there was a significant positive change in 
both their task and barrier self-efficacy from pre- to 
post-course completion (Fig. 1 b and c).

Behavioural intention and perceived behavioural control
Pre-service ECEs’ behavioural intention to “promote 
outdoor play” and “avoid screen use during childcare” 
increased significantly from pre- (M = 5.70 [SD = 1.44] 
vs. M = 5.58 [SD = 1.35], Z = 3.227, p = .001, respec-
tively) to post-course (M = 6.58 [SD = .70] vs. M = 6.61 
[SD  = .78], Z  = − 2.921, p  = .003, respectively). Fur-
ther, pre-service ECEs’ perceived behavioural con-
trol to “engage children in my care in at least 120 
min/day of physical activity” and “avoid screen use 
during childcare” increased significantly from pre-
course (M = 5.88 [SD = .78] vs. M = 5.92 [SD = .87], 

Fig. 1  a Change in pre- and in-service early childhood educators’ (ECEs) total knowledge score (out of 30) from pre-course to post-course 
(* = significant [p < .05]); (b) Change in pre- and in-service ECEs’ barrier self-efficacy from pre-course to post-course (* = significant [p < .025]); (c) 
Change in ECEs’ task self-efficacy from pre-course to post-course (* = significant [p < .025])
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Table 2  Change in early childhood educators’ knowledge following the e-learning course
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Z = − 2.858, p = .004, respectively) to post-course com-
pletion (M = 6.32 [SD = .73] vs. M = 6.46 [SD = .74], 
Z  = − 2.958, p  = .003, respectively). However, there 
were no significant differences in behavioural intention 
or perceived control for any of the remaining behav-
iours (p > .007). In-service ECEs significantly increased 
behavioural intention and perceived behavioural con-
trol across all seven behaviours (p < .007; Table 3). See 
Table 3 for item-specific analyses.

Discussion
Given ECEs have been noted to largely influence move-
ment affordances in childcare settings, [36] ensuring 
they have the understanding, confidence, and motiva-
tion to facilitate physical activity opportunities in these 
settings is important. To our knowledge, this is the first 
study to examine the short-term effect of an e-Learning 
course in physical activity and sedentary behaviour on 
both pre- and in-service ECEs’ knowledge, self-efficacy, 
behavioural intention, and perceived behavioural con-
trol to support physical activity and minimize seden-
tary behaviour in childcare. After taking the course, 
both pre- and in-service ECEs demonstrated significant 
positive changes in their knowledge and self-efficacy 
regarding physical activity, sedentary behaviour, and 
outdoor play in childcare settings. Their intention and 
perceived control to promote healthy levels of physi-
cal activity and appropriate sedentary behaviour also 
increased following training. A number of these find-
ings are discussed below.

As noted above, both pre- and in-service ECEs sig-
nificantly increased their total knowledge of physical 
activity and sedentary behaviour. These improvements 
could largely be attributed to increased scores in the 
Guidelines and Important Definitions sections of the 
questionnaire. Of note, very few ECEs demonstrated 
an understanding of the physical activity and screen-
viewing recommendations within the 24-Hour Move-
ment Guidelines for the Early Years prior to taking the 
e-Learning course. This is consistent with previous 
work by Bruijns and colleagues, [17] which showed 
that less than 20% and 13% of ECEs (n = 83) correctly 
recalled physical activity and screen-viewing guide-
lines, respectively, prior to participating in train-
ing. More positively, findings from the present study 
showed that in-service ECEs’ guideline recollection 
approached 100% for some items following the e-Learn-
ing course, indicating that participants were able to 

learn this content effectively via e-Learning. Significant 
increases were also observed for the in-service ECEs 
who provided the correct responses for questions per-
taining to physical literacy, active play, and muscle and 
bone-strengthening activities definitions. Our base-
line finding related to physical literacy and subsequent 
improvements aligns with the findings of Foulkes and 
colleagues, [37] who found early care providers were 
not aware of the meaning of the term ‘physical literacy’. 
It is clear that ECEs need additional training in physical 
activity domains to both understand the importance of 
being active in a variety of ways and how to integrate 
active play experiences into early learning settings.

In addition to marked increases in pre- and in-service 
ECEs’ knowledge, the e-Learning course was also associ-
ated with a significant increase in ECEs’ self-efficacy. This 
finding speaks to the well-rounded nature of the e-Learn-
ing course, as previous professional learning studies with 
ECEs have typically focused only on children’s physical 
activity, [38–40] with sedentary behaviour often left out. 
By including sedentary behaviour content and placing 
focus on the importance of outdoor play in facilitating 
physical activity among children in childcare, the ECEs 
in our study appear to have gained confidence in these 
other domains as well. Similarly, Hassani et al. [20] meas-
ured Canadian ECEs’ (n = 1819) confidence following a 
professional learning intervention in healthy eating and 
physical activity (which also included content on sed-
entary behaviour), and found that ECEs demonstrated 
significant increases in both physical activity and seden-
tary behaviour-related confidence. As such, supporting 
ECEs’ self-efficacy development via professional learning 
is a useful tool that can increase the likelihood that they 
will incorporate movement-based programming, while 
satisfying their request for additional training in these 
domains.

Not only did ECEs show improvements in their knowl-
edge and self-efficacy scores, but behavioural intention 
and perceived behavioural control relating to physical 
activity and sedentary behaviour also increased, con-
sistent with previous literature [26]. Bai and colleagues 
[26] implemented both a nature play and a fundamental 
movement skill professional learning intervention for 
Australian ECEs (n = 84 and n = 64, respectively), and 
observed significant increases in self-efficacy, intention, 
and perceived behavioural control for promoting physi-
cal activity. In accordance with the TPB, [27] when ECEs 
exhibit greater intention to promote active childcare 

Table 2  (continued)
Note. aAs per the Canadian 24-Hour Movement Guidelines for the Early Years (CSEP, 2017); b As per research-based recommendations presented in the e-Learning 
course; McNemar Chi Square Tests were between early childhood educators’ pre- and post-course self-efficacy ratings; Shaded box = McNemar statistics could not be 
computed due to insufficient cell size and/or item difficulty; * = significant <.000 after adjusting for multiple comparison bias
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settings and better ability to control their practices and 
programming, behaviour change is expected. The inter-
section of these psychosocial variables is likely to influ-
ence children’s physical activity levels in childcare, [34] 
which is important to consider when designing child-
care-based intervention studies. As such, fostering ECEs’ 
own knowledge, confidence, intentions, and perceived 
control is an efficacious way to promote sustainable 
change in the childcare setting with respect to movement 
opportunities.

Research implications and future directions
The findings from this pilot study are important for pub-
lic health researchers in the early years population. Spe-
cifically, the comprehensiveness of the e-Learning course 
itself, which included content on physical activity, sed-
entary behaviour, and outdoor and risky play, lends itself 
to be applicable to childcare providers both within and 
outside of Canada, as the course was not designed for a 
specific program or intervention, but rather to provide 
general training in these areas. The preliminary efficacy 
of the e-Learning course at increasing ECEs’ physical 
activity and sedentary behaviour-related knowledge, self-
efficacy, behavioural intention, and perceived behavioural 
control is encouraging for the use of this training to 
address public health issues, such as physical inactivity in 
childcare settings, by ensuring ECEs understand how to 
and are confident in promoting healthy physical activity 
and sedentary behaviour in early learning environments. 
Moreover, the virtual nature of the course increases the 
potential for population-level reach, and only simple 
modifications would be needed to tailor it for other set-
tings. Future research in this field should explore whether 
ECEs’ knowledge, self-efficacy, behavioural intention, 
and perceived behavioural control (uniquely or in combi-
nation) are important drivers of young children’s physical 
activity in the childcare setting.

Strengths and limitations
While this pilot study has many strengths including its 
diverse Canadian sample, inclusion of both pre- and in-
service ECEs, and the high response rate within the con-
text of online surveys, there are also limitations which 
must be highlighted. First, as this was a pilot study, 
findings should be interpreted with caution given there 
was no control group against which to compare inter-
vention samples. Second, the small sample size of the 
pre-service ECEs, due to logistical issues with implemen-
tation in post-secondary settings during the COVID-
19 pandemic, lacked the power needed to demonstrate 
complete intervention efficacy in this population. Fur-
ther, the low retention of in-service ECEs (~ 40%), as 

compared to pre-service ECEs (~ 60%), is important to 
acknowledge, as in-service ECEs retained for analysis 
differed on select demographic variables from those lost 
to follow-up. While these differences in retention may 
have been attributed to the differential recruitment and 
implementation methods in these study populations, as 
well as the burden of the COVID-19 pandemic on in-
service ECEs’ time to partake in professional learning, it 
is possible these differences may have impacted the study 
findings. Third, the knowledge questionnaire was not a 
validated instrument, as it was created based on the spe-
cific e-Learning course content which was unique to this 
study. As such, while face validity was achieved through 
expert review and consensus, measures of knowledge 
in this study may not be generalizable to other research 
with this population. Further, lack of sufficient cell sizes 
and item difficulty within the questionnaire limited the 
analyses that could be conducted with these data. Finally, 
given the self-reported nature of the online survey, social 
desirability bias may have been at play, as ECEs may have 
felt that more positive responses (i.e., rating themselves 
as more confident or intentional) were expected of some-
one in their profession. Despite these limitations, we 
found significance in a study that was underpowered to 
do so; as such, it is predicted that scale-up of this pilot 
study with a more robust sample and a comparison 
group is likely to demonstrate effectiveness within this 
population.

Conclusion
Utilizing e-Learning to train both pre- and in-service 
ECEs in physical activity and sedentary behaviour may 
be an effective strategy to ensure they are competent, 
confident, and motivated to promote physical activity 
and minimize sedentary behaviours in childcare. Given 
the current paucity of educator-focused outcome meas-
ures in early years physical activity literature, [28] this 
study’s findings provide preliminary evidence that edu-
cator-based factors such as knowledge, self-efficacy, and 
behavioural intention and perceived control may play an 
important role in how physical activity, sedentary behav-
iour, and outdoor play are valued and facilitated by ECEs 
in childcare programming. While additional testing with 
a more robust sample and comparison group is needed 
before specific recommendations can be made, the 
potential reach and public health impact of e-Learning 
in physical activity and sedentary behaviour for ECEs is 
vast.
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