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Abstract 
Go Nutrition and Physical activity Self Assessment in Child Care (NAP SACC) is an 
evidence based intervention developed to positively impact childhood obesity in 
early childhood education (ECE) facilities. One focus of Go NAP SACC is the devel-
opment of physical activity best practices. However, little research has examined 
differences in achievement of best practices based on age of child and geographic 
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location. The purpose of this study was to examine differences in the achievement 
of physical activity best practices between urban and rural childcare facilities by age-
specific recommendations (infants, toddlers, and preschoolers) and in the overall 
physical activity environment. Urban (n = 207) and rural (n = 218) ECE facilities com-
pleted the Go NAP SACC process. Data were analyzed using an ANCOVA. A major-
ity of facilities reported exceeding best practices (79.5%), however significant dif-
ferences were found on 18 best practices with urban facilities outscoring their rural 
counterparts on 17 of these items. A comparison by age found that urban facilities 
reported higher achievement of best practices among infants (60%) in comparison 
to toddlers (40%) or preschoolers (30%). Future studies should continue to explore 
the rural–urban context of physical activity practices across the early childhood age 
groups to ensure healthy physical development of children. 

Keywords: Physical activity, Rural, Early childhood, Child care  

Introduction 

Childhood obesity is a notable public health concern impacting 13.9% 
of children 2–5 years of age (Hales et al. 2017). Children in early child-
hood (0–5 years) who have excess body weight may experience a 
range of adverse physical, social, and emotional side effects that have 
the potential to continue into adolescence and adulthood (Cunning-
ham et al. 2014; Singh et al. 2008; Singhal and Lucas, 2004). There-
fore, programs and policies are needed to support the development 
of health related behaviors that lead to a healthy weight during early 
childhood. 

Two health behaviors widely recognized as contributors to a healthy 
weight are increased time spent in physical activity and decreased 
time in non-interactive sedentary behaviors (e.g., watching TV (Bar-
nett et al. 2018; Centers for Disease Control & Prevention (CDC) 2017). 
Evidence suggests that not only can increased physical activity during 
early childhood lead to a healthy weight but it can also lead to im-
provements in the development of fine and gross motor skills as well 
as psychosocial skills which increase the likelihood of pursuing oppor-
tunities to be physically active later in life (Bower et al. 2008; Burdette 
and Whitaker, 2005; Shonkoff, 2000). However, engaging in too much 
non-interactive sedentary behavior during early childhood, may result 
in delaying motor skill development and other physical (e.g., fitness 
levels, bone strength) and psychosocial health (e.g. behavior, conduct 
problems) indicators (Janz et al. 2010; Poitras et al. 2017). Thus, there 
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is growing evidence in support of the need to develop healthy behav-
iors by increasing physical activity and reducing sedentary time, be-
ginning in as early as infancy (0–12 months; Bower et al. 2008; Hes-
keth and Campbell, 2010). 

Unfortunately, the promotion of physical activity during early child-
hood is often times overlooked due to a common societal perception 
that the performance of physical activity at a young age is an innate 
and natural occurrence, thus there is little need to intervene (De Crae-
mer et al. 2013; Hesketh et al. 2012). However, research shows that 
from birth children begin to learn how to effectively use their bodies 
in order to move and function within their environment. This early dis-
covery period has been shown to be influential on children’s growth 
and development (Culpepper and Killion, 2018; Henderson et al. 2015; 
Wilke et al. 2013). For example, Benjamin-Neelon et al. (2020) found 
from a large sample of infants, that more active infants had lower cen-
tral adiposity. One setting that has the potential to positively influ-
ence children’s physical activity behaviors is that of early childhood 
education (ECE) facilities (Finn et al. 2002; Larson et al. 2011; Pate et 
al. 2004). Currently in the United States, approximately 61% of chil-
dren 5 years and younger, attend ECE facilities on an average of 33 h 
a week (Laughlin, 2013). In order to positively impact children’s phys-
ical activity, it is imperative that ECE facilities adopt evidence-based 
policies and practices that create healthy environments to support 
healthy behaviors such as physical activity. 

One initiative designed to support healthy environments in ECE is 
the Nutrition and Physical Activity Self Assessment for Child Care (Go 
NAP SACC). Go NAP SACC was developed to help ECE profession-
als improve their current practices, policies, and environments that 
have been recognized to impact the instilment of healthy habits dur-
ing early childhood (Kenney et al. 2019; Ward, et al. 2008). Numerous 
studies have demonstrated the effectiveness of Go NAP SACC (Bat-
tista et al. 2014; Bonis et al. 2014; Dinkel et al, 2018). Further, Go NAP 
SACC was recently reported to have the best evidence for the impact 
on childhood obesity prevention among young children (Kenney et al. 
2019). Through Go NAP SACC, ECE professionals complete a self-as-
sessment based on ECE evidence-based physical activity best practices 
for specific age groups (infant, toddler, preschool), as well as overall 
health-related factors of the ECE environment. After completion of the 
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self-assessment, ECE professionals receive training and are able to de-
cide which specific goals they would like to focus on. Finally, ECE pro-
fessionals complete a post-assessment to determine their progress on 
the implementation of best practices in their ECE facility. As ECE pro-
fessionals can self-select which Go NAP SACC policies and best prac-
tices to work on, it is important to ensure that all ages are supported 
with the best resources available. However, limited research has exam-
ined how the changes regarding implementation of evidence-based 
physical activity policies and practices at post-intervention vary by 
the child’s age. 

Another factor potentially impacting physical activity in early child-
hood is geographic location. Previous research suggests that rural 
ECE professionals may experience barriers affecting the implemen-
tation of recommended best practices for physical activity including 
lack of local resources, facilities, and amenities as well as limited pro-
fessional development and training opportunities (Dev et al. 2020; 
Findholt et al. 2013). However, urban ECE facilities may experience 
barriers related to lack of space (e.g., room for gardens) as well as dif-
ficulties in implementing policies due to the numerous staff involved 
with the implementation process (Dinkel et al. 2018; Tremblay et al. 
2012). Conversely, Erinosho and colleagues (2016) found no differ-
ences in achievement of physical activity best practices between urban 
and rural family childcare homes. Therefore, the primary purpose of 
this study was to examine the differences between the geographical 
location (urban vs rural) of ECE facilities in the achievement of physi-
cal activity best practices for each of the early childhood age groups 
(infant, toddler, and preschool). The secondary purpose of this study 
was to examine these same differences in the overall implementation 
of environment and policy best practices set forth by Go NAP SACC. 

Methods 

Sample 

This study investigated potential differences in Go NAP SACC best 
practices for physical activity and outdoor play and learning, between 
urban and rural ECE facilities by age group: infants (0–12 months), 
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toddlers (13–24 months), and preschoolers (2–5 years). ECE facilities 
included childcare centers and family childcare homes. Childcare cen-
ters usually have larger facilities, more staff, and care for more chil-
dren. Family childcare homes are operated in the ECE professional’s 
home and care for a smaller group of children (Dinkel et al. 2018). 

Since 2010, a collaborative effort between various health-related 
entities in the state of Nebraska have worked to provide Go NAP 
SACC to ECE facilities across the state. Numerous organizations in-
cluding the Nebraska Department of Education, Child and Adult Care 
Food Program (CACFP) Sponsor Organization, Nebraska Department 
of Health and Human Services, Nebraska Extension, Children’s Hospi-
tal & Medical Center, Catholic Health Initiative Healthcare system and 
local nonprofit organizations, have partnered to expand the program 
and provide trainings to ensure both urban and rural facilities across 
the state receive access to the Go NAP SACC training. Currently, over 
one thousand ECE facilities have received training from the almost 30 
Nebraska Go NAP SACC trainers. 

The data from the Go NAP SACC assessments are uploaded in to 
an online database. For the present study, ECE facilities in the state of 
Nebraska that participated in Go NAP SACC between August 2014 to 
August 2018 and completed both the pre- and post-assessments met 
the inclusion criteria for this study. A total of 487 ECE professionals be-
gan an assessment in the online database, however only 425 of these 
completed the assessment in its entirety, thus were used for analysis. 
Of those who completed, approximately 15,483 children from three 
different early childhood age groups received care from these ECE fa-
cilities (Table 1). Of the total number of young children, 26.21% were 
infants, 33.91% were toddlers, and 39.88% were preschool children. 
Any child 6 years and older in attendance at the participating ECE fa-
cilities were excluded from the sample. 

ECE facilities resided in both urban and rural areas. Overall, 48.71% 
of ECE facilities were located in urban areas (n = 207), and 51.29% of 
ECE facilities were located in rural areas (n = 218). For the purpose 
of this study, urban status was defined as any area with a population 
of 50,000 or more residents (n = 2 counties) and an additional seven 
of which were metropolitan “outlying” counties (n = 7) (Lin and Qu 
2016). Micropolitan status was defined as an area with a population 
of 10,000 or more residents (n = 10). Rural status consisted of any 
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population smaller than micropolitan (n = 74). For the purpose of the 
analysis and consistent with other literature, micropolitan and rural 
counties were combined to be able to compare differences across ur-
ban (metropolitan) and rural (micropolitan and rural) (Frampton et al. 
2014; Natale et al. 2014). 

Measures 

Nebraska utilizes five instruments from the Go NAP SACC self-assess-
ment at pre- and post-intervention which measure Child Nutrition, 
Breastfeeding and Infant Feeding, Infant and Child Physical Activity, 
Outdoor Play and Learning, and Screen Time (Ward et al. 2014). All 
items on the self-assessments are based on evidence-based best prac-
tices for ECE standards and are answered on a four-point Likert scale 
(Ammerman et al. 2007; Trost et al. 2011). Answers varied based on the 
item and were coded as 1 = marginally meeting childcare standards, 
2 = meeting childcare standards, 3 = exceeding childcare standards, 
and 4 = far exceeding childcare standards and meeting the Go NAP 
SACC recommended best practices (Trost et al. 2011). Assessments 
were completed by the ECE facility director or owner. The assessment 
was hosted through a secured online server (University of Nebraska-
Lincoln, n.d.). For this particular study, only the Infant and Child Phys-
ical Activity and Outdoor Play and Learning constructs of the Go NAP 
SACC assessment were utilized. Items from these two constructs were 

Table 1 Characteristics of childcare facilities 

	 n 	 Total N 	 (%) 

No. of Providers who Completed 	 425 	 487 	 87.27% 
Total No. of Children 		  15,483 

0–12 months 	 4058 		  26.21% 
13–24 months 	 5250 		  33.91% 
2–5 years 	 6175 		  39.88% 

CACFP Participation 	 386 	 425 	 90.82% 
Residence/Location 		  425 

Urban Classification 	 207 		  48.71% 
Rural Classification 	 218 		  51.29%    
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divided according to age specific practices resulting in five items for 
infants, five items for toddlers, and nine items for preschool children. 
The remaining non-age specific items from the two constructs were 
then grouped into a separate ‘All Children’ category to further assess 
differences in the physical activity environment between urban and 
rural ECE facilities. 

Statistical Analysis 

Descriptive statistics were calculated using the results from the Go 
NAP SACC post intervention self-assessments for the two physi-
cal activity related constructs (Infant and Child Physical Activity and 
Outdoor Play and Learning). Data from family ECE homes and ECE 
centers were combined to make our model more statistically pow-
ered to analyze the difference in best practices between urban and 
rural ECE facilities. Approximately ninety-one percent (n = 386) of 
the 425 ECE professionals reported CACFP participation. Due to the 
likelihood of higher rates of best practices among ECE professionals 
that participate in CACFP and increased likelihood of access to train-
ings and material related to physical activity, participation in CACFP 
was defined as a categorical control variable in the analysis (U.S. De-
partment of Agriculture Food and Nutrition Service 2013, Foster et 
al. 2015, Welch et al. 2019). Additionally, a pretest–posttest control 
group design was analyzed with the posttest score as the depen-
dent variable and the pretest score as a covariate for the analysis of 
covariance (ANCOVA). 

ANCOVA was used to determine whether there were any statisti-
cally significant differences between the adjusted means of physical 
activity best practices at ECE facilities in rural locations compared to 
urban locations, having controlled for CACFP participation and pre-
test assessment score as covariates. The Sidak–Bonferroni correction 
was applied to adjust the multiple comparisons. The P-value for the 
physical activity items was Sidak-Bonferroni = 1− (1− 0.05)^0.05 = 
0.003, and the P-value for outdoor play items was Sidak-Bonferroni = 
1− (1− 0.05)^0.067 = 0.003.  
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Results 

Overall, after completing the Go NAP SACC process, on average ECE 
facilities were at least meeting childcare standards for all physical ac-
tivity and outdoor play and learning best practices within the self-as-
sessment. Further, for a majority (79.5%) of best practices, facilities re-
ported they were exceeding childcare standards. 

Comparison of ECE Settings for Infants 

Among the infant age group, when comparing urban and rural ECE 
facilities, significant differences were found for three of the five items 
related to physical activity and outdoor play and learning environ-
ment (Table 2). Urban ECE professionals reported higher levels of 
amount of time infants spend in seats, swings, or ExcerSaucers (F(1, 
421) = 3.68, p = 0.0019); interacting with infants to help build mo-
tor skills during tummy time and other activities (F(1, 421) = 8.32, p 
= 0.001); and amount of time infants are taken outdoors (F(1, 421) = 
5.47, p = 0.0015). 

Comparison of ECE Settings for Toddlers 

Significant differences were found for two of the five items in regard 
to physical activity and outdoor play for the toddler age group (Table 
3). Urban ECE professionals reported higher levels of offering portable 

Table 2 Statistical effects for physical activity and outdoor play for infant age group 

Items 	 df, df error 	 F 	 P 	 Location 	 Means 

Time provided: Offering tummy time to non-crawling infants	 1, 421 	 3.68 	 0.341 	 Urban  	 3.21
    				    Rural 	 3.09 
Time provided: Amount of time infants spend in seats, swings,  	 1, 421 	 6.15	  0.0019 	 Urban 	 3.58
   or ExcerSaucers				    Rural 	  2.92 
Indoor play environment: Offering developmentally appropriate 	 1, 421 	 4.06 	 0.632	 Urban 	 3.60 
   portable play equipment to infants 				    Rural 	 3.52 
Daily practices: During tummy time and other activities, interacting  	 1, 421	  8.32 	 0.001 	 Urban 	 3.64
with infants to help build motor skills				    Rural  	 3.12 
Outdoor play time: Amount of time infants are taken outdoors 	 1, 421 	 5.47 	 0.0015	 Urban 	 3.37
				    Rural  	 2.63 

Significant difference (P < 0·003); Sidak–Bonferroni correction was applied.
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play equipment to toddlers during indoor free play time (F(1, 421) = 
5.25, p = 0.0021) and providing outdoor play time to toddlers (F(1, 
421) = 9.26, p = 0.0015).   

Comparison of ECE Settings for Preschool Children 

When examining urban and rural ECE facilities for children of pre-
school age, significance differences were found for three of the ten 
physical activity and outdoor play items (Table 4). Urban ECE profes-
sionals reported higher levels of amount of daily adult-led physical 
activity provided (F(1, 421) = 11.07, p = 0.0010); supervising, verbally 
encouraging, and participating in preschool children’s physical activ-
ity (F(1, 421) = 8.25), p = 0.0016); and providing outdoor play time to 
preschool children (F(1, 421) = 9.48, p = 0.0015). 

Comparison of ECE Settings for All Children 

When examining differences among all age groups, significant dif-
ferences were found in 40% of the physical activity and outdoor play 
items (10 out of 25 items; Table 5). Out of the 10 items to have found 
to be significantly different, urban ECE professionals reported higher 
levels for nine of those items when compared to their rural counter-
parts. These nine items included availability of indoor portable play 
equipment in good condition for children to use (F(1, 421) = 10.28, 
p = 0.0017); incorporating physical activity into classroom routines, 

Table 3 Statistical effects for physical activity and outdoor play for toddler age group 

Items 	 df, df error 	 F 	 P 	 Location 	 Means 

Time provided: Amount of time provided to toddlers for indoor  	 1, 421 	 5.25 	 0.611 	 Urban 	 3.46
    and outdoor physical activity				    Rural  	 3.35 
Indoor play environment: Offering portable play equipment to 	 1, 421 	 7.09 	 0.0021 	 Urban 	 3.65
    toddlers during indoor free play time 				    Rural  	 3.14 
Daily practices: Removal of children from active play time for 	 1, 421 	 3.15 	 0.443 	 Urban 	 3.47
    longer than 5 min				    Rural  	 3.42 
Outdoor play time: Providing outdoor play time to toddlers 	 1, 421 	 9.26 	 0.0015 	 Urban 	 3.31
				    Rural  	 2.75 
Outdoor play time: Amount of outdoor play time provided to toddlers 	 1, 421 	 5.64 	 0.662 	 Urban 	 3.24
				    Rural  	 3.12 

Significant difference (P < 0·003); Sidak–Bonferroni correction was applied.  
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transitions, and planned activities (F(1, 421) = 11.35, p = 0.0012); 
talking with children informally about the importance of physical ac-
tivity (F(1, 421) = 7.69, p = 0.0020); completing professional devel-
opment on children’s physical activity (F(1, 421) = 5.73, p = 0.0025); 
offering families information on children’s physical activity (F(1, 421) 
= 6.47, p = 0.0022); the open area used for outdoor games and 
group activities is large enough for all children (F(1, 421) = 11.43, 
p = 0.0015); providing a variety of portable play equipment and in 
good condition for children for use outdoors (F(1, 421) = 12.04, p 
= 0.0010); the amount of portable play equipment available to chil-
dren during outdoor active play time (F(1, 421) = 9.23, p = 0.0018); 
and offering families information on outdoor play and learning (F(1, 
421) = 7.64, p = 0.0022). Rural ECE professionals reported signifi-
cantly higher levels of the garden in the outdoor play space that 
grows fruits and/or vegetables for children’s meals and snacks (F(1, 
421) = 3.72, p = 0.0011). 

Table 4 Statistical effects for physical activity and outdoor play for preschool children age group 

Items 	 df, df error 	 F 	 P 	 Location 	 Means 

Time provided: Amount of time provided to preschool children  	 1, 421 	 4.46 	 0.673 	 Urban 	 3.32
    for indoor and outdoor physical activity				    Rural  	 3.24 
Time provided: Amount of time preschool children and toddlers  	 1, 421 	 4.61 	 0.732 	 Urban	 3.38 
    are expected to remain seated at any one time				    Rural  	 3.27 
Time provided: Amount of daily adult-led physical activity provided 	 1, 421 	 11.07 	 0.0010 	 Urban 	 3.56
				    Rural  	 3.03 
Indoor play environment: Offering portable play equipment to  	 1, 421 	 6.83 	 0.721 	 Urban	 3.44  
    preschool children during indoor free play time	  			   Rural 	 3.26 
Daily practices: Removal of children from active play time   	 1, 421 	 6.17 	 0.243 	 Urban 	 3.52
    for longer than 5 min				    Rural  	 3.45 
Daily practices: Supervising, verbally encouraging, and participating  	 1, 421 	 8.25 	 0.0016 	 Urban 	 3.57 
    in preschool children’s physical activity				    Rural 	 3.12 
Education and professional development: Preschool children and   	 1, 421 	 4.18 	 0.512 	 Urban 	 3.46
     toddlers participate in planned lessons focused on building				    Rural  	 3.38  
     gross motor skills
Outdoor play time: Providing outdoor play time to preschool children 	 1, 421 	 9.48 	 0.0015 	 Urban 	 3.34
				    Rural  	 2.71 
Outdoor play time: Amount of outdoor play time provided to  	 1, 421 	 4.51 	 0.834 	 Urban 	 3.28
     preschool children				    Rural  	 3.15 
Outdoor play environment: Offering a variety of outdoor play  	 1, 421 	 3.89 	 0.642 	 Urban 	 3.37
    spaces for preschool children				    Rural  	 3.31   

Significant difference (P < 0·003); Sidak–Bonferroni correction was applied. 
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Table 5 Statistical effects for physical activity and outdoor play for all children 

Items 	 df, df error 	 F 	 P 	 Location 	 Means 

Indoor play environment: Offering a variety of indoor feature  	 1, 421 	 4.48 	 0.733 	 Urban 	 3.24
    play spaces for children				    Rural  	 3.18 
Indoor play environment: Availability of indoor portable play 	 1, 421 	 10.28 	 0.0017 	 Urban 	 3.57
    equipment in good condition for children to use 				    Rural  	 3.08 
Indoor play environment: Availability/variety of a collection of posters,  	 1, 421 	 3.53 	 0.854 	 Urban 	 3.21
    books, and other learning materials that promote physical activity				    Rural  	 3.14 
Education and professional development: Incorporating physical  	 1, 421 	 11.35 	 0.0012 	 Urban 	 3.48
    activity into classroom routines, transitions, and planned activities				    Rural  	 2.91 
Talking with children informally about the importance of 	 1, 421 	 7.69 	 0.0020 	 Urban 	 3.42
    physical activity 				    Rural 	  2.89 
Completing professional development on children’s physical activity 	 1, 421 	 5.73 	 0.0025 	 Urban 	 3.14
				    Rural  	 2.72 
Covering a variety of topics as part of this professional development 	 1, 421 	 3.26 	 0.645 	 Urban 	 2.92
				    Rural  	 2.78 
Offering families information on children’s physical activity 	 1, 421 	 6.47 	 0.0022 	 Urban 	 3.26
				    Rural  	 2.81 
Offering families a variety of information on children’s physical activity 	 1, 421 	 4.89 	 0.536 	 Urban 	 3.12
				    Rural  	 2.95 
Policy: Having a written policy on physical activity including a variety 	 1, 421 	 5.17 	 0.363 	 Urban 	 3.14
    of topics 				    Rural  	 3.05 
Outdoor play time: Providing a variety of activity types with  	 1, 421 	 6.08	  0.625 	 Urban 	 3.53
    children outdoors				    Rural  	 3.38 
Outdoor play environment: Providing ample shade in the outdoor  	 1, 421 	 5.65 	 0.492 	 Urban 	 3.45
    play space				    Rural  	 3.37 
The open area used for outdoor games and group activities is large  	 1, 421 	 11.43 	 0.0015 	 Urban 	 3.58
    enough for all children				    Rural  	 3.12 
The garden in the outdoor play space grows fruits and/or vegetables 	 1, 421 	 3.72 	 0.0011 	 Urban 	 2.82
    for children’s meals and snacks 				    Rural  	 3.26 
The path for wheeled toys is paved and 5 feet wide 	 1, 421 	 4.06 	 0.874 	 Urban 	 3.18
				    Rural  	 3.16 
The shape of the path for wheeled toys is curved and looped 	 1, 421 	 5.24 	 0.795 	 Urban 	 3.23
				    Rural  	 3.19 
Providing path with multiple types of connections for wheeled toys  	 1, 421 	 4.13 	 0.742 	 Urban 	 3.12
    connects to different parts of the outdoor play space				    Rural  	 3.08 
Providing a variety of portable play equipment and in good  	 1, 421 	 12.04 	 0.0010 	 Urban 	 3.67 
    condition for children to use outdoors				    Rural 	 3.21 
Portable play equipment is available to children during outdoor  	 1, 421 	 6.91 	 0.854 	 Urban 	 3.57 
    active play time				    Rural 	 3.52 
The amount of portable play equipment available to children 	 1, 421 	 9.23 	 0.0018 	 Urban 	 3.55
    during outdoor active play time 				    Rural  	 3.12 
Education and professional development: Completing professional 	 1, 421 	 4.82 	 0.435 	 Urban 	 3.14
    development on outdoor play and learning 				    Rural  	 3.09 
Covering a variety of topics as part of this professional development 	 1, 421 	 4.65 	 0.583 	 Urban 	 3.11
				    Rural  	 3.05 
Offering families information on outdoor play and learning 	 1, 421 	 7.64 	 0.0022 	 Urban 	 3.25
				    Rural  	 2.82 
Offering families a variety of information on outdoor play and 	 1, 421 	 5.36 	 0.446 	 Urban 	 3.16
    learning 				    Rural  	 3.07 
Policy: Having a written policy on outdoor play and learning  	 1, 421 	 4.18 	 0.733 	 Urban 	 3.10
    including a variety of topics				    Rural  	 3.03    

Significant difference (P < 0·003); Sidak–Bonferroni correction was applied. 
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Discussion 

The purpose of this study was to examine the differences between the 
geographical location (urban vs. rural) of ECE facilities in the achieve-
ment of physical activity best practices for each early childhood age 
group (infant, toddler, and preschool) as well as the overall implemen-
tation of environment and policy best practices set forth by Go NAP 
SACC. Importantly, for a majority of the physical activity and outdoor 
play and learning best practices, ECE facilities were exceeding child-
care standards. When comparing post-intervention assessment scores 
for the physical activity best practices of urban and rural ECE facili-
ties, both similarities and differences were found. Interestingly, of the 
45 items, significant differences were found for 18 of the items. How-
ever, of the 18 items found to be significantly different, urban ECE fa-
cilities scored significantly higher than their rural counterparts on 17 
of those items supporting the literature illustrating barriers present 
in rural settings (Dev et al. 2020; Findholt et al. 2013). Future research 
is needed to explore the reasons for such findings.   

A comparison of differences based on the achievement of physical 
activity and outdoor play and learning best practices by age group 
found that urban facilities reported higher achievement of best prac-
tices among infants (60%) in comparison to toddlers (40%) or pre-
schoolers (30%). This is important to note especially considering re-
search reporting higher prevalence of obesity among children residing 
in rural locations compared to their urban counterparts (Johnson & 
Johnson, 2015; Ogden et al. 2018). While the percentages were re-
duced as children age, infancy is increasingly recognized as a critical 
time in the development and establishment of physical activity be-
haviors (Gillman, 2010; Gunner et al. 2005). Unfortunately, often times 
adults believe infants are “active enough” and not in need of oppor-
tunities for physical activity. Go NAP SACC does not currently provide 
a recommendation for a specific number of minutes in a day infants 
should be active. The World Health Organization (WHO) recently re-
leased guidelines on physical activity, sedentary behavior, and sleep 
for children under 5 years of age. They suggest that infants should 
be active several times a day with at least 30 min of tummy time and 
should not be restrained for more than one hour at a time (World 
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Health Organization, 2019). A study conducted in Australia found that 
a low percentage of infants were achieving these guidelines with only 
29.7% obtaining the tummy time recommendations and 56.9% meet-
ing the restraint recommendation (Hesketh et al. 2017). Further, a 
study of childcare professionals found that many providers thought 
that infants should be active for 45 min or less every day (Hesketh et 
al. 2015). Regardless, improving quality and duration of tummy time 
can serve as an important health promotion strategy that can have a 
significant impact on motor development (Johnson, 2003; Wen et al. 
2011). Importantly, infants should be provided additional opportuni-
ties and environments to facilitate movement outside of tummy time 
such as crawling mats, push and pull toys, reaching for and grasp-
ing toys (as mentioned in the Go NAP SACC best practices) to further 
improve developmental outcomes (Tremblay et al. 2017). Continued 
efforts especially in rural communities should focus on awareness of 
the importance of promoting best practices for infant physical activ-
ity and outdoor play. 

One potential explanation for the overwhelming favor of urban fa-
cilities within the 18 differences that were found is the access to ECE 
professional development opportunities that focus on early childhood 
health behaviors and practices. Professional development and train-
ing provides ECE professionals with ideas, strategies, and additional 
resources that show how to improve the quality of care by promot-
ing physical activity through vocal encouragement, improving the in-
door and outdoor environment, and incorporating physical activity into 
planned daily routines (Egert et al. 2018; Weaver et al. 2014). Addition-
ally, professional development facilitates the open networking between 
ECE professionals. This is of heightened importance as ECE profession-
als have reported their colleagues are a commonly used resource for 
new ideas, activities, and best practices to promote physical activity 
(van Zandvoort et al. 2010). However, Buckler and Bredin (2018), re-
ported that ECE professionals identified a need for more professional 
development on physical activity best practices in order to increase 
their confidence in facilitating physical activity within the ECE setting. 

Results from our study show urban ECE professionals scored sig-
nificantly higher on completing professional development on chil-
dren’s physical activity, which is in agreeance with findings from other 
research (Hallam et al. 2017). ECE professionals who reside in urban 
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settings may have an increased availability of professional trainings, in 
addition to being of closer proximity to these opportunities (Dev et al. 
2020; Fiene, 1998; Maher et al. 2008). Thus, it may be more challeng-
ing for rural ECE professionals to access the necessary professional 
development due to a decreased prevalence of available services, in-
creased travel time and increased costs to attend these opportuni-
ties (Dev et al. 2020; Malik et al. 2018; Walker, 2002). It is also impor-
tant to recognize that in the state of Nebraska a majority of rural ECE 
facilities are family childcare homes. This further limits their availabil-
ity to attend professional development during the work week due to 
them being the sole professional within the ECE facility. 

Given ECE professionals have reported a high level of access to a 
number of devices at either work or home with access to the Inter-
net, rural ECE professionals may greatly benefit from having access 
to online or hybrid professional development opportunities (Kyzar 
et al. 2014; Stone-MacDonald & Douglass, 2015; Weigel et al. 2012). 
Online opportunities allow ECE professionals flexibility in completing 
state requirements for professional development within their homes 
or place of work without the burden of travel costs and time (Stone-
MacDonald & Douglass, 2015; Weigel et al. 2012). In addition, on-
line trainings—including physical activity trainings—have shown to 
be as effective in improving quality of care for children as in-person 
trainings (Powell et al. 2010; Saunders et al. 2019; Stone-MacDonald 
& Douglass, 2015). Hybrid formats combine the strengths of face-to-
face interaction and distant features offered by online accessibility. 
Hybrid opportunities would allow urban and rural ECE professionals 
to cross pollinate practices. However, there is a need to further de-
velop and enhance online and hybrid models for ECE professional 
development, such as making the models and their supplemental re-
sources easily accessible and more personable (Stone-MacDonald & 
Douglass, 2015). Additionally, there is a need to ensure all rural enti-
ties have appropriate access to broadband WiFi. 

Another potential explanation for the differences observed for ECE 
physical activity best practices between urban and rural ECE facilities 
is the lack of equity for funding to supply physical activity resources, 
materials, and equipment (Foster et al. 2015). While food and nutri-
tion programs benefit from professional development and policies 
required due to adherence to nutrition standards through the Child 
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and Adult Care Food Program (CACF)—a federal policy such as this 
does not currently exist for physical activity (Welch et al. 2019). Fur-
ther, facilities who participate and receive reimbursement through 
CACFP are more likely to achieve best practices for nutrition in com-
parison to facilities who do not participate in the program (Liu et al. 
2016). CACFP is the number one sought funding source among ECE 
professionals in Nebraska (Welch et al. 2019). The potential inclusion 
of physical activity policies within entities that provide reimbursement 
such as CACFP and/or other state (e.g., quality rating improvement 
systems) or federal entities could improve achievement of best prac-
tices. Importantly, while research does support the need for equita-
ble funding, additional research is needed to examine the existence 
and implications of equity of available funding on state-wide levels 
between urban and rural ECE facilities (Foster et al. 2015; Hallam et 
al. 2017; Walker, 2002). 

In this study, rural ECE professionals reported providing significantly 
lower outdoor play time across all three early childhood age groups 
compared to urban ECE professionals. This is an area of concern as op-
portunities for children to be outside have been found to be a predic-
tor of levels of physical activity during childhood (Burdette & Whita-
ker, 2005; Hinkley et al. 2008; Pate et al. 2008; Vanderloo et al. 2013). 
However, when specifically examining if weather impacted the amount 
of time spent in outdoor play during childcare conflicting results have 
been found due to the variability of seasonal weather patterns in dif-
ferent geographic regions and policies concerning weather (Carson 
et al. 2010; Carson & Spence, 2010; Copeland et al. 2011; Finn et al. 
2002; Fisher et al. 2005; van Zandvoort et al. 2010). Therefore, based 
on results of this study it is speculated that there may be potential dif-
ferences in weather policies and preferences pertaining specifically to 
outdoor play between urban and rural ECE facilities that may influ-
ence whether children are provided outdoor time. However, having a 
weather policy for outdoor play is not specifically mentioned by the 
Go NAP SACC assessment, therefore it was not accounted for in this 
study. More research is needed to specifically examine weather policy 
differences by comparing urban and rural settings in different regions 
(e.g., South vs. Midwest), and how this might impact outdoor play time. 

There are several limitations to this study. First, the Go NAP SACC 
tool is a self-reported assessment and thus may not represent actual 
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physical activity practices within the ECE facility. Further, there were 
no objective assessments of physical activity to ensure these practices 
were being translated into improved outcomes for children. Also, there 
are fewer number of items assessing infant physical activity than tod-
dler and preschooler physical activity in the Go NAP SACC assessment. 
Furthermore, professional development opportunities are broadly de-
fined within the Go NAP SACC center assessment (trainings, reading a 
book, etc.), and interpretation of opportunities could have impacted 
ECE perception of available opportunities and resources. Funding chal-
lenges exist and future research should examine the potential ineq-
uities in ECE funding mechanisms at the state and national level. Fu-
ture research should also obtain objective assessments of children’s 
physical activity in relation to self-report achievement of these best 
practices. 

Conclusion 

Although evidence from this study supports the need to consider the 
differences for best practices according to early childhood age groups 
and the urban–rural contexts, more research is needed to understand 
the reasons for differences in implementation of best practices be-
tween urban and rural ECE facilities across the three age groups of 
early childhood. Thus, there is a need to develop and identify rele-
vant resources for continued improvement of best practices based 
on geographical location (Dinkel et al. 2018). In order to better sup-
port ECE professionals to adopt physical activity best practices pro-
fessional development needs to be more readily accessible, equita-
ble funding needs to be provided to offset the cost of implementing 
physical activity best practices and attending professional develop-
ment, and policy needs to directly address the physical activity prac-
tices of the ECE facility in order to achieve early childhood physical 
activity recommendations. 
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