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ABSTRACT 

 In the United States, preschool-aged children are not meeting age specific physical 

activity recommendations (1-3, 42, 82, 83) and spending a large portion of their days sedentary 

(4, 27). Minority children living in low-income rural communities and attending low-

socioeconomic status (SES) schools are at a greater risk for low levels of physical activity and 

high levels of sedentary behavior (20, 21, 44-46).  Preschool environments, where the majority 

of preschool-aged children spend a substantial amount of their week (6), have the ability to 

strongly benefit children’s physical activity levels through structured teacher-led activities (22, 

84, 95, 96) and involvement (i.e. verbal prompting and demonstrated modeling) (7, 16-19, 26, 

141, 142), however, research shows that preschool teachers rarely encourage, prompt, model, 

plan and lead physical activity opportunities within the preschool setting (9, 15, 61, 65), 

especially indoors (27). Therefore, teacher behavior change is a priority for preschooler’s 

physical activity opportunities to increase as adopting health behaviors are easier when 

conducive to change environments are created (126).  

While literature shows that teacher-led structured physical activity interventions can be a 

viable strategy for decreasing sedentary behavior and increasing physical activity among 

preschoolers (16, 22-25), as a whole, interventions have resulted in small to moderate increases 

in children’s physical activity, lacking in longitudinal success (84, 85). Moreover, interventions 

tend to have trained professionals implement the intervention in a way that the structured activity 

is consistent in delivery (25, 100, 101), which lacks realistic implementation for teachers. 

Because habits prompt frequent, automatic, and longitudinal performance of behavior (108), 

habit formation should be investigated to determine whether it may be a viable strategy in 
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changing preschool teacher’s behavior and practices in the classroom to increase preschooler’s 

physical activity levels.  

 The purpose of this study was to examine the effects of a teacher-guided and -led 

preschool physical activity intervention in low-income schools during indoor classroom time. 

Moreover, this study aimed to enhance the understanding of these influences by determining 

which teacher-led strategy, demonstrated modeling or verbal prompting, elicits higher levels of 

physical activity among children attending a low-SES preschool. Lastly, our study sought to gain 

more insight on the differences in children’s physical activity levels during various routine 

segments of the preschool day to explore whether different teacher-led strategies (teacher verbal 

prompting or demonstrated modeling) could be more beneficial for teachers to implement during 

various segments of the preschool day. 
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I. INTRODUCTION 

Introduction 

Participation in regular physical activity is associated with multiple health benefits for 

children (6, 31-41, 63), whereas physical inactivity is associated with increased health risk (5, 6, 

30). Physical inactivity increases the risk for, many chronic diseases, including but not limited to 

obesity, cardiovascular disease, diabetes, and cancer (5, 6, 30). Regular physical activity 

positively influences seven of the ten most common chronic diseases (6) and millions of 

premature deaths per year could be avoided worldwide if physical inactivity was reduced (30).  

Children’s physical activity is not only associated with improved health risks, but also 

with building motor skills (36, 38), enhancing bone health (106), fostering normal growth and 

development (6, 31, 35), improving early literacy (63), increasing self-esteem (107) and 

establishing healthy lifestyles into adulthood (39, 40). Physical activity can help children feel, 

function and sleep better, as well as reduce the symptoms of anxiety and depression (6, 31, 32). 

Furthermore, physical activity can improve physical, behavioral, cognitive, and social outcomes 

among children (33, 34, 37, 41).  

In the United States, current physical activity recommendations suggest that preschool-

aged children should participate in physical activity throughout the day, with a variety of activity 

types that are encouraged at different intensities (6). Despite the well-documented benefits of 

physical activity and risks of physical inactivity, the majority of preschool-aged children (ages 3 

through 5 years) do not meet age specific physical activity recommendations (1-3, 42, 82, 83) 

and spend a substantial amount of their day in sedentary behavior (4, 27). Health behavior 

practices often carry into adolescents and adulthood (56). While preschool-aged children in the 

United States as a whole show low levels of physical activity and high levels of sedentary 
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behavior, some children may be at a higher risk for these practices and health concerns than 

others. Specifically, minority children living in low-income rural communities and attending 

low-SES schools have a higher risk of low physical activity levels and high levels of sedentary 

behavior (20, 21, 44-46). Moreover, preschool-aged girls are generally at a higher risk of 

physical inactivity compared to boys (3, 11, 52, 53).  

Because childhood inactivity is likely to continue into adolescents and adulthood (56), 

preschool (ages 3 to 5) years are a critical period to learn health-related behaviors like physical 

activity (7). In the preschool years considerable learning is transmitted through the large 

muscles, where learning comes from hands-on activities (14, 105). This age group is suggested 

to be more receptive to physical activity related behavior change compared to older children (8). 

Therefore, the best prevention and promotion opportunities may be during these early learning 

years because of the opportunity to establish new behaviors, such as physical activity (57). 

Preschools are an important environmental setting that plays a major role in contributing 

daily physical activity opportunities and participation of preschoolers (9-11). Around 60% of 

preschool-aged children attend preschool, where they generally spend anywhere from 4 to10 

hours per day (6). The preschool being attended is a strong predictor or determinant of children’s 

physical activity, explaining nearly 50% of the variance in children’s physical activity levels at 

school (11, 28, 52).   

While preschools can play a major role in children’s daily physical activity opportunities 

and participation (9-11), physical activity is often not recognized as integral to the curriculum 

because preschools often see this time as taking away from instructional time (14). This is 

problematic because these are the years when much of children’s learning is transmitted through 

the large muscles, where learning comes from hands on activities (14, 105). It is recommended 
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and developmentally appropriate that preschoolers are provided opportunities and 

encouragement to engage in a variety of suitable physical activities throughout the day, as well 

as spend little time sitting throughout the day (6, 103); however, preschoolers are spending 

nearly 80% of their school day sedentary and approximately 3% of their school day in moderate-

to-vigorous physical activity (MVPA) (28, 29). The little activity preschoolers are participating 

in is generally correlated with outdoor unstructured playtime (recess) (3, 15, 37, 53, 68, 86), 

which only accounts for 8% of their preschool day (27), leaving a very large portion of their day 

indoors and sedentary. While most preschools provide children with some daily physical activity 

opportunities, including recess, few provide planned, structured activity (9, 61, 65). Preschoolers 

should receive many structured physical activity opportunities to develop gross motor skills, 

enjoyment of movement, and utilization of all the large muscle groups (13, 64, 88). Therefore, 

preschoolers are likely not receiving enough, if any, structured physical activity opportunities, 

which can be a viable strategy to increase children’s physical activity levels and decrease 

sedentary behavior (22, 25, 27, 81, 95, 96). 

Teachers are considered the primary gatekeepers to physical activity during the preschool 

day, due to their high involvement in the decision-making process regarding children’s physical 

activity opportunities (12). Moreover, preschool teachers are important role models (18) that can 

highly influence children’s physical activity behaviors (7, 16-19, 26). While children develop 

many of their physical capabilities through play, they also need teacher structured movement 

activities with verbal and modeled instruction and structured physical skill development 

opportunities (14). Structured physical activities are defined as physical activity that is planned 

and intentionally directed by an adult (64). Although teachers hold the responsibility to provide 

age-appropriate opportunities, education, and encouragement, with regard to physical activity (6, 
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12-14), they rarely do so within the preschool setting (15). This is critical, because teachers have 

a strong influence on preschooler’s physical activity levels (7, 16-19, 26).  

Preschool physical activity interventions that target teacher-led strategies can have the 

highest beneficial outcomes for children’s physical activity levels (16, 22-25, 84). Unfortunately, 

teacher-led physically active play opportunities are very limited in the preschool setting, 

especially indoors (27). Interventions show that children are more active during outdoor time 

compared to indoor time (15, 53, 68), therefore there is a strong need for teachers to implement 

more physical activity opportunities into preschooler's indoor time, where the majority of their 

school day is spent. In addition, intervention implementation can have a greater effect on girls’ 

physical activity (16, 97, 98), who show lower levels of physical activity compared to boys (3, 

11, 52, 53). The literature shows intervention strategies that target teacher involvement through 

verbal prompting (17) and modeling (18, 19) can increase preschooler’s physical activity and 

decrease their sedentary behavior, however, it is unknown what strategies may elicit higher or 

lower levels of the desired behavior change. The findings within the literate suggest that teacher 

behavior change is a priority for preschooler’s physical opportunities to increase. Because habit 

formation can aid in the frequent, automatic, and longitudinal performance of a behavior and 

behavior change (108-110), it may be a viable strategy in changing preschool teacher’s behavior 

in the classroom to increase children’s physical activity levels. 

The high levels of sedentary behavior coupled with the lack of teacher's encouragement, 

leadership, and provision of physical activity strengthens the need for teacher involvement and 

behavior change to improve preschoolers’ physical activity levels and create active classroom 

environments. However, teachers have perceived barriers when it comes to incorporating 

physical activity into the preschool setting (14, 64, 66, 67) and implementing new teacher 
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physical activity practices (109, 110). Previous research indicates teachers identify lack of 

ability, self-efficacy, knowledge, time, space, and resources to provide physical activity as 

barriers (66, 67, 87). Thus, interventions that help teachers overcome these previously identified 

barriers to aid in the promotion of physical activity opportunities that are conducive to increasing 

physical activity levels and decreasing sedentary behavior in the classroom setting should be 

effective.  

Partnering with preschool teachers to create active classroom environments and 

overcome the hindrances associated with personal barriers can help teachers to consistently offer 

children physical activity opportunities and successfully prepare for and overcome potential 

obstacles that might occur during the preschool day. Therefore, helping teachers strategically 

plan daily structured physical activities during indoor classroom time, with a goal of children 

becoming more active, is needed in the preschool setting to help maximize children’s physical 

activity opportunities and levels.    

Statement of the Problem 

 Although the benefits of physical activity and risks of physical inactivity are well known, 

reports show only 50% of preschool-aged children meet physical activity recommendations (1, 3, 

42), and nearly 80% of their day is spent in sedentary behavior (28, 29). Minority children living 

in low-income rural communities are typically at an even greater risk of low physical activity 

levels and high levels of sedentary behavior (20, 21). While it is said that preschools are an 

important environmental setting that plays a major role in contributing daily physical activity 

opportunities and participation of preschoolers (9-11), physical activity and outdoor play are 

often not recognized as integral to the curriculum because preschools often see this time as 

taking away from instructional time (14).  
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When investigating potential factors related to preschooler’s physical activity levels, 

researchers have utilized theories (i.e., Social-Ecological Model) and techniques to gain insight 

on what influences behavior and behavior change to better guide intervention strategies. Despite 

researchers ongoing efforts to prevent low levels of physical activity in the preschool setting by 

testing intervention strategies, increases in children’s physical activity levels have been small-to-

moderate and have produced mixed findings (84, 85). However, research does show physical 

activity interventions, specifically those that include teacher-led structured physical activities, 

can be a viable strategy for decreasing sedentary behavior and increasing physical activity levels 

among preschoolers (16, 22-25). Unfortunately, teacher-led physically active play opportunities 

and encouragement are very limited in the preschool setting (15), especially indoors (27). 

Furthermore, although preschooler’s physical activity behaviors can be influenced by teachers 

(7, 16-19, 26), they rarely encourage physical activity (15).  

COVID-19 Statement 

 The details of this planned research study were disrupted and hindered by the impact of 

COVID-19. Due to the global COVID-19 pandemic shutdown, we were unable to undertake 

fieldwork due to Auburn University’s campus shutting down, preschool facilities closing and 

changes in the way in which we were able to interact with research participants. We adjusted the 

scope of our research project by using pilot data that we collected pre-COVID-19 and resembled 

the purposed research project. The remainder of this document is altered to reflect the modified 

research study. 

Purpose of the Study and Study Objectives 
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The purpose of this study was to examine the effectiveness of a structured, teacher-

guided and -led preschool physical activity intervention in low-income schools during indoor 

classroom time.  

Primary Objective: Determine whether a structured, teacher guided and led preschool 

physical activity intervention is a feasible approach to increase children’s MVPA levels.  

Secondary Objective: Determine the effect of the intervention on preschooler’s physical 

activity levels. 

Tertiary Objective: Determine whether teacher verbal prompting, or demonstrated 

modeling elicits higher levels of physical activity in preschoolers. 

Research Questions and Hypotheses 

1. What is the effect of a structured, teacher-guided and -led physical activity intervention 

on preschooler’s physical activity levels? We hypothesized that preschoolers within 

intervention classrooms will show increases in levels of light and MVPA (measured 

using ActiGraph GT3X triaxial accelerometers) compared to the control group.  

2. What are children’s physical activity levels during various indoor segments of the 

preschool day? We hypothesized that the highest levels of light and MVPA during indoor 

time will occur during morning group, large group, and work time. Moreover, we 

hypothesize that the lowest levels of physical activity will occur during small group and 

read aloud. Physical activity was measured objectively with the ActiGraph GT3X triaxial 

accelerometer.  

3. Does teacher verbal prompting or demonstrated modeling elicit higher levels of activity 

for preschoolers during the school day? We hypothesized that teacher demonstrated 

modeling will elicit higher levels of activity for preschoolers during the school day 
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compared to teacher verbal prompting. Teacher demonstrated modeling and teacher 

verbal prompting will be measured using stage 1 of the SOSMART. 

Significance of the Study 

 Most interventions targeting physical activity in preschoolers have a small to moderate 

effect and do not result in long-term implementation and engagement. Moreover, intervention 

strategies are not guided by the teachers regarding what activities would best suit their schedule, 

classroom, and preschoolers. Gaining teachers perspectives and working with them to implement 

their own ideas might increase how often children are provided physical activity opportunities in 

the classroom setting. By implementing this intervention into preschool classroom practices, this 

study attempts to increase physical activity levels indoors, where the lowest levels are seen, as 

well as help teachers incorporate activity into the content already planned.  

Research suggests teacher-led physical activity is one of the most effective strategies with 

regard to increasing preschooler’s physical activity levels. Comparing different teacher-led 

physical activity strategies (i.e., demonstrated modeling and verbal prompting) can help gain an 

insight on what teacher approaches elicit higher levels of physical activity in preschoolers. Based 

on the following literature review, a structured, teacher-guided and -led intervention promoting 

physical activity in low-income schools during indoor daily classroom time was the most 

beneficial intervention approach for preschoolers. 

Limitations 

The following are limitations of this study: 

1. This study only examined a snapshot of the preschool school year; therefore, results may 

differ across time. 
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2. Because children and teachers are from one Head Start center and the majority are 

African American, the findings will not be generalizable to other population samples and 

geographic regions. 

3. Our study in Manuscript I. relied on teacher self-report to determine implementation 

fidelity. This is a limitation due to reliability and validity issues are often associated with 

self-report.  

4. Manuscript I. study did not include a baseline measure for either group in order to 

determine physical activity levels prior to the intervention implementation.   

5. While the literature suggests that preschool physical activity interventions lasting less 

than four weeks tend to have the greatest impact on children’s physical activity levels, 

longer durations to assess sustainability are likely necessary. 

6. Due to the teacher-guided nature of this intervention, classroom activities will likely 

differ amongst all classrooms. In addition, because classroom activities may differ, the 

duration of the physical activity will not be consistent across classrooms. 

7. Because there are two teachers in each classroom, they will need to collaborate with each 

other and with the researcher to agree on the physical activity and time the intervention 

will be implemented into their indoor classroom time. While we do not expect this to be 

an issue, differing ideas and opinions can be a potential limitation. 

8. The student to teacher ratio within the program is approximately 18:2. A different ratio of 

students to teachers may yield different results. 

Delimitations 

The following are delimitations of this study: 
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1. Participants include preschool-aged children and preschool teachers enrolled in and 

employed by a Head Start program, located in a rural, southeastern town in the United 

States. 

2. The results of this study will be delimited to the intervention data collection periods. 

Physical activity and teacher involvement were measured two days per week for three 

weeks within the intervention duration.  

Summary 

 This chapter has summarized the background, statement of the problem, the purpose of 

the study and study objectives, the research questions and hypothesis, the significance of the 

study, and the limitations and delimitations. Chapter two includes a review of the related 

literature concerning physical activity, preschool, teachers, and interventions. Chapter three 

outlines Manuscript I. titled “The Effect of a Teacher-Guided and -Led Indoor Preschool 

Physical Activity Intervention: A Feasibility Study.” Chapter four outlines Manuscript II. titled 

“How Teacher Verbal Prompting and Demonstrated Modeling Correlate to Preschooler’s 

Physical Activity Levels.” The body of both manuscripts includes an abstract, introduction, 

methods, results, discussion, and conclusion. 
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II. LITERATURE REVIEW 

Overview 

The majority of preschool-aged children (ages 3 through 5 years) do not meet age 

specific physical activity recommendations (1-3, 42, 82, 83) and spend a significant amount of 

their day in sedentary behavior (4, 27). Minority children living in low-income rural 

communities are at an even greater risk of low physical activity levels and high levels of 

sedentary behavior (20, 21).  

Children's physical inactivity (5, 6, 30) is associated with poor health outcomes, and 

inversely there are many health benefits and positive influences health outcomes associated with 

children’s regular physical activity participation (6, 31-41, 63). Because childhood inactivity is 

likely to continue into adolescents and adulthood (56), preschool years are a critical period to 

learn health-related behaviors like physical activity (7). Moreover, this age group is suggested to 

be more receptive to physical activity related behavior change compared to older children 

(8). The best prevention and promotion opportunities may be during these early learning years 

because of the opportunity to establish new behaviors, such as physical activity (57). 

Preschools have been identified as an important environmental setting that play a major 

role in contributing daily physical activity opportunities and participation of preschoolers (9-11). 

Although teachers hold the responsibility to provide age-appropriate opportunities, education, 

and encouragement, with regard to physical activity (6, 12-14), they rarely do so within the 

preschool setting (15). The high levels of sedentary behavior coupled with the lack of teacher's 

encouragement and provision of physical activity, strengthens the need for teacher involvement 

to improve preschoolers’ physical activity levels. However, teachers have perceived barriers 

when it comes to implementing physical activity into the preschool setting. Some perceived 
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barriers that teachers have identified in previous research include lack of ability/knowledge to 

teach physical activity, personal health and values, poor attitudes toward physical activity, lack 

of time, resources, and facilities, insufficient space, and weather (12, 144-148). Therefore, 

interventions that address and/or overcome teachers’ barriers might be beneficial to increasing 

physical activity in preschoolers.  

Previous research shows physical activity interventions, specifically those that include 

teacher-led structured physical activities, can be a viable strategy for decreasing sedentary 

behavior and increasing physical activity levels among preschoolers (16, 22-25). Unfortunately, 

teacher-led physically active play opportunities and encouragement are very limited in the 

preschool setting, especially indoors (27). Research supports children are more active during 

outdoor time compared to indoor time (15, 53, 68). Therefore, there is a strong need for teachers 

to implement more physical activity opportunities into preschooler's indoor time, where most of 

their school day is spent. Among the many beneficial outcomes that can derive from 

interventions that assist teachers with the implementation of physical activity into the indoor 

setting at low-income preschool programs, they can help increase children’s activity levels, 

decrease children’s sedentary levels, and decrease teachers perceived barriers to physical activity 

implementation. Helping teachers strategically plan these physical activities and encouraging 

implementation into indoor classroom content, with a goal of children becoming more active, is 

needed in the preschool setting to help maximize children’s physical activity opportunities and 

levels. The main purpose of this study was to examine the effectiveness of a structured, teacher-

guided and -led preschool physical activity intervention in low-income schools during indoor 

classroom time. Chapter 2 reviews the literature leading to this intervention.  

Physical Activity 
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  The health benefits of physical activity and inactivity among children are well 

documented. Physical inactivity can increase the risk of many chronic diseases, including but not 

limited to obesity, cardiovascular disease, diabetes, and cancer (5, 6, 30). New research shows 

that any length of moderate to vigorous physical activity (MVPA) contributes to health benefits, 

and some health benefits activate immediately following physical activity (6). Regular physical 

activity positively influences seven of the ten most common chronic diseases (6) and 

approximately 5.3 million premature deaths per year could be avoided worldwide if physical 

inactivity was reduced (30).  

Preschooler’s physical activity is not only associated with improved health outcomes, but 

also with building motor skills (36, 38), fostering normal growth and development (6, 31, 35), 

improving early literacy (63), and establishing healthy lifestyles into adulthood (39, 40). Physical 

activity can help children feel, function and sleep better, as well as reduce the symptoms of 

anxiety and depression (6, 31, 32). Furthermore, research shows physical activity can improve 

physical, behavioral, cognitive, and social outcomes among children (33, 34, 37, 41). Despite 

this well documented information, the majority of preschool-aged children (ages 3 through 5 

years) do not meet age specific physical activity recommendations (1-3) and spend a significant 

amount of their day in sedentary behavior (4, 27). 

In the United States, current physical activity recommendations suggest that preschool-

aged children should engage in three hours of physical activity throughout the day, with a variety 

of activity types (i.e., unstructured or structured) that are encouraged at different intensities (i.e., 

light, moderate, or vigorous) (6). Because gross motor skills are dominant in preschoolers and 

they can only sit still for brief periods of time (103), developmentally appropriate practices in 

these years recommend children spend little time sitting throughout the day, therefore, teachers 
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should provide children with ample opportunities to use large muscles in both play and planned 

movement activities (14). According to Alabama Department of Education (13), daily activities 

should include many opportunities for young children to develop competence and confidence in 

their gross motor skills. In a systematic review of literature, Tucker (3) found only around 50% 

of preschoolers are engaged in 60 minutes of physical activity daily. This is concerning as this is 

far less than the recommended target of around 3 hours per day of activity of all intensities (6). 

Research continues to show around 50% of preschool-aged children do not meet physical 

activity recommendations (1, 42). There is a common misconception that children are very 

physically active, however, research shows the majority tend to be physically inactive (28, 54, 

55), spending an average of 80% of their day sedentary both during school hours and during 

waking hours (28, 29). A study using accelerometers to measure preschooler’s physical activity 

found children only spend 13% of their school day in MVPA (11). A similar study of minority 

children attending low-SES preschools found children engaged in even less (1%) time in MVPA 

during their school day (60). Direct observation measures found during the preschool day, 

preschoolers engage in MVPA for around 3-6% of the observed time (15, 28, 114). Studies 

specifically examining physical activity during outdoor recess found preschoolers spend around 

11-27% of this time in MVPA (15, 114, 115, 116). Recess is an allotted time in the school day 

where children are encouraged to be physically active and engage with peers in age-appropriate 

physical activities, including equipment (i.e., tricycle) and/or sedentary alternatives (i.e., 

sandbox) (115, 117, 118). Recess typically takes place outdoors and although children’s physical 

activity and play are monitored by trained staff and/or volunteers, the activities are often 

unstructured, meaning they are activities the child starts themselves and are not planned and 

intentionally directed by an adult (64, 113, 115). 
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Structured Physical Activity 

Structured activities are those that are planned and intentionally directed by an adult (64). 

Structured physical activity opportunities should encourage and contribute to a child’s basic 

motor development and skills and their enjoyment of movement, as well as utilize large muscle 

groups (64, 88). It is developmentally appropriate that preschoolers receive many structured 

opportunities to improve gross motor skills (13) and that teachers educate them on the 

importance of physical activity (14). Although most centers provide daily physical activity 

opportunities, including outdoor free play, few provide planned, structured activity (9, 61, 65). 

Therefore, preschoolers may only be receiving unstructured physical activity opportunities, when 

the provision and participation of both structured and unstructured activities are recommended 

and developmentally appropriate (6, 13). 

Determinants of Physical Activity in Preschoolers 

Physical activity is influenced by many factors, including but not limited to, demographic 

factors and socioeconomic status (SES). While preschool-aged children as a whole show low 

levels of physical activity and high levels of sedentary behavior, minority children living in low-

income rural communities are at an even greater risk of low physical activity levels and high 

levels of sedentary behavior (20, 21). Across the United States, African American (19.5%) 

children show higher levels of physical inactivity when compared to Hispanic (16%) and 

Caucasian (11.1%) children, which only continues to increase with age (43). Similar to other age 

groups, preschool-aged boys participate in more physical activity than girls (3, 11, 52, 53). To 

support this finding, a systematic review (61) found 12 out of the 15 studies that examined a 

gender variable had these same results. Household education levels have been associated with 

the prevalence of obesity in children and adolescents (21, 47, 48) and the prevalence of obesity 
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levels are highly correlated with physical activity levels, where lower levels of physical activity 

are associated with higher risks and levels of obesity (16, 49-51). Children and adolescents living 

in homes where the head of the household had a college degree or higher are 10% less likely to 

be obese compared to those living in a home where the head of the household had less than a 

high school degree (48). This particular study also found the prevalence of obesity was on 

average 4.5% higher among African American girls for both high- and low-education 

households, however, this difference was not observed for African American boys (48). Low- 

SES schools typically provide fewer physical activity supportive practices (45, 46) and are less 

likely to offer recess (44) compared to high-SES schools. Moreover, the literature shows children 

who attend high-SES schools spend 4.4 more minutes per school day in MVPA and are 31% 

more likely to have a physical education teacher compared to children attending low-SES 

schools (46). Even employees working at low-SES preschools experience greater health risks, 

showing that Head Start staff are three times more likely to have a fair or poor health status 

compared to the national sample of individuals with similar sociodemographic characteristics 

(62). Moreover, this study found 37% of the adults in this population were obese (62), which is 

highly associated with physical inactivity in both adults (73-75) and children (16, 49-51, 69-72).  

Preschool 

Years and Setting 

Preschool years are a vital time to learn health-related behaviors like physical activity 

(24) because this age group is suggested to be more receptive to physical activity related 

behavior change compared to older children (8). Research supports preschools are an important 

environmental setting that play a major role in contributing to daily physical activity 

opportunities and participation of preschoolers (9-11). In the preschool setting, physical activity 
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and outdoor play are often not recognized as integral to the curriculum because preschools often 

see this time as taking away from instructional time (14). However, children aged 3 to 5 years 

learn through the large muscles, where learning comes from hands-on activities (14, 105). 

According to the U.S. Department of Education (6), around 60% of children aged three to five 

years attend preschool, where they generally spend anywhere from 4 to10 hours per day.  

Theoretical Underpinnings 

The Social Ecological Model (SEM) acknowledges different factors that influence and 

contribute to behavior (121, 122). Specifically, the SEM theorizes that individual behavior, 

social environments, physical environments, and policies all contribute to behavior as well as 

behavior change (121). Studies using the SEM have recognized the strong influence social and 

physical environments have on children’s physical activity levels (16, 114, 123-125). Moreover, 

studies show teacher behavior has an influence on children’s physical activity at the individual 

and interpersonal levels (16, 125). Adopting health behaviors are easier when environments 

conducive to change are created (126). Habit formation can aid in the longevity of behavior 

change, as habits prompt frequent and automatic performance of a behavior (108). Moreover, 

health-related behaviors are more beneficial when they are repeated or become habits (134). 

According to Gardner (108), a habit is a progression by which environmental cues automatically 

trigger an impulse towards action that has become linked with those cues, through repetition. 

Therefore, the SEM and habit formation provide strong theoretical foundation to guide physical 

activity interventions in preschools. 

 Studies examining factors that predict physical activity levels in the preschool setting 

determined the preschool a child attends is the strongest predictor or determinant of physical 

activity when compared to other factors (i.e., gender, age, and race/ethnicity) (11, 28, 52). 
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Specifically, the preschool a child attends explains nearly 50% of the variance in children’s 

physical activity levels at school (11, 28, 52). Therefore, although preschoolers’ physical activity 

levels are often low, they are strongly influenced by the characteristics of the school they are 

attending. The findings of low physical activity levels and preschools having a substantial 

influence on children’s physical activity levels confirms the need for preschools to provide more 

active and less sedentary opportunities while children are at school. 

Guidelines, Requirements, and School Schedule  

In the United States, early learning guidelines and resources related to early learning 

education varies within each state. There are five broad domains of early learning and 

development including approaches to learning, social and emotional development, language and 

literacy development, cognitive development, and physical development (14, 120), which are all 

benefitted by physical activity (6, 31-38, 41, 63). Preschool environments consist of outdoor and 

indoor spaces that include intentional age-appropriate learning materials, wall displays, toys, and 

equipment, where the social environment (i.e., schedules, routines, responsibilities) works in 

unison with the physical environment (i.e., materials, displays, learning areas) to create a 

positive, supportive, and developmentally appropriate learning atmosphere (119, 127).   

In the state of Alabama, it is recommended to have one lead teacher assigned to each 

classroom of nine or less children, and an additional auxiliary teacher for classes that have 10-20 

children (119), however, minimum requirements include a 1 to 11 teacher-child ratio for children 

2.5 to 4 years and 1 to 18 teacher-child ratio for children 4 years to lawful school age (129). 

According to the state of Alabama’s minimum standards (129), lead classroom teachers, or those 

that have primary responsibility for the care of a group of children, are at least 19 years of age 

and have completed a high school diploma or general education diploma (G.E.D). Moreover, 
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teacher aides or assistants are at least 16 years of age, have at minimum an 8th grade education, 

work under the direct supervision of a person qualified as a lead teacher, and are not to be 

counted in the required staff-child ratio.  

Daily preschool schedules, based off the Alabama First Class Pre-K Classroom 

Guidelines (119), include time spent in whole group, small group, free choice, and gross motor 

activity, where teachers are to adhere to state program and classroom guidelines. Reflecting a 

6.5-hour school day, whole groups should occur multiple times a day and not exceed 20 minutes 

in duration. Whole groups should provide opportunities for the entire class to share, discuss, and 

learn the current classroom material, and incorporate daily read-aloud, music, movement, and 

finger plays. Whole group may be an ideal time for teacher-led activities (129). Small group 

should occur at least once daily for up to 20 minutes per occurrence. During small group time 

children are divided into smaller groups (ideally 6 to 8 children per group) in the classroom, 

where they meet with a teacher to explore and try various materials and discuss and solve 

problems (i.e., science, math, etc.). Free choice is a time where children have the autonomy to 

play in a classroom activity area of their choice, which should last about one hour and ten 

minutes in duration. Although teachers are expected to interact and engage with children during 

small group, this time is intended to be uninterrupted. Preschools are encouraged to schedule 60 

minutes of daily gross motor activity, which can be incorporated into different segments 

throughout the school day. While gross motor activity is typically encouraged during outdoor 

free play (recess) on the playground, there is no duration that children are required to spend 

outside during the preschool day in the state of Alabama. Physical activity implementation can 

be incorporated in and benefit all areas mentioned above during the preschool day. 

Head Start Program 
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 As mentioned, minority children living in low-income rural communities are at an even 

greater risk of low physical activity levels and high levels of sedentary behavior compared to 

their counterparts (20, 21). Therefore, Head Start programs are vital settings to implement and 

establish physical activity practices, where levels of indoor MVPA are lowest when compared to 

private and church preschool programs (114). Head Start is the largest federally funded 

preschool program in the United States, serving millions of children from diverse, low-income, 

and disadvantaged families (58-60). Head Start’s leading goal is to promote school readiness by 

enhancing children’s cognitive, social, emotional, and physical development and health through 

providing educational, nutritional, social, and other services to children (62, 64). As mentioned, 

physical activity positively impacts these areas that Head Start preschools strive most to promote 

in their programs. However, Head Start does not include physical activity and physical education 

in their health component or educational curriculum (60). For preschool facilities to meet 

physical activity recommendations, they must provide opportunities for children to increase 

physical activity as well as engage in a variety of gross and fine movement activities (14).  

Teachers 

 Children’s physical activity behaviors can be influenced by teachers (7, 16-19, 26). 

Preschool teachers are involved in the decision-making process regarding what or what does not 

occur in terms of physical activity and are significant role models (18) as well as the primary 

gatekeepers to physical activity at preschools (12). Although teachers hold the responsibility to 

encourage physical activity, they rarely do so (15). This may be due to teachers’ perceived 

barriers to providing children physical activity opportunities in their school day. Previous 

research indicates teachers identify lack of ability, self-efficacy, knowledge, time, space, and 

resources to provide physical activity as barriers (66, 67, 87). Thus, interventions that help 
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teachers overcome these previously identified barriers to aid in the promotion of physical activity 

opportunities that are conducive to increasing physical activity levels and decreasing sedentary 

behavior in the classroom setting should be effective.  

Physical Activity Interventions  

Despite researchers ongoing efforts to prevent low levels of physical activity in the 

preschool setting by testing intervention strategies, increases in children’s physical activity levels 

have been small and have produced mixed findings. Some research shows that physical activity 

interventions can increase preschooler’s physical activity levels in school (16, 78-81), while 

others reported they do not have an impact on children’s activity levels at school (7, 68, 76, 77). 

Systematic Reviews and Meta-Analysis 

A systematic review and meta-analysis revealed physical activity interventions only have 

a small effect (around 4 minutes more per day) on children’s (ages 16 and younger) overall 

activity (85). While this study showed no significant differences in intervention effects between 

boys and girls, there was a trend for girls responding more positively to interventions than boys 

(85). Although the literature findings are mixed regarding sex differences in the responses to 

interventions, other studies have also found interventions have a greater effect on girls’ physical 

activity when compared to boys (16, 97, 98).  

A more recent meta-analysis (84) that examined the effectiveness of physical activity 

interventions on preschooler’s physical activity participation showed overall, interventions have 

a small-to-moderate effect on general physical activity and a moderate effect on MVPA. 

Furthermore, the highest outcomes for MVPA were identified for interventions that were 

conducted in the preschool environment, teacher-led, involved outdoor activity, and incorporated 

unstructured activity (84).  
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Results confirm that preschools are an important environment to target preschool 

physical activity levels (9-11) and children’s physical activity is correlated with outdoor playtime 

(3, 15, 37, 53, 68, 86). Moreover, these findings support Copeland and colleagues (12) idea that 

interventions must involve the teachers to influence children’s physical activity and ensure the 

maximum benefit is achieved. Interventions may be a better approach to increase physical 

activity levels among girls, as they respond more positively to them and show the lowest levels 

of physical activity.  

Structured and Unstructured Physical Activity Interventions 

While Gordon and colleagues’ (84) meta-analysis found a greater effect for MVPA in 

interventions that incorporated unstructured activity, this result may have been skewed due to 

unstructured activity often taking place in an outdoor environment, such as during recess or “free 

play”. An intervention conducted by Palmer, Matsuyama, and Robinson (9) that examined 

structured and unstructured physical activity programs during outdoor free play found children 

who received a structured movement program spent 15.5 minutes of a 30-minute period in higher 

levels of physical activity behaviors than those who were in the unstructured program.  

Although structured physical activity may be a viable approach for increasing 

preschooler’s physical activity levels during recess, tampering with their allotted time for 

unstructured outdoor play may be more harmful to their well-being. Recess is on average only 

offered for 8% or 33 minutes of the preschool day (27). Unstructured outdoor free time plays a 

key role in providing children in school with a needed break from the daily rigors of academic 

tasks and can improve children’s physical activity, cognitive function, disruptive behavior in the 

classroom, creativity, and social and emotional development (89-91). Therefore, intervention 

approaches should not interfere with preschoolers designated outdoor free playtime. In addition, 
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because recess is a commonly scheduled period in the preschool day, children are regularly 

provided unstructured physical activity opportunities, leaving children with an even greater need 

for structured indoor physical activity opportunities.  

While structured physical activity interventions can increase preschoolers' physical 

activity (22, 25, 27, 81, 95, 96), they can also aid in the success of preschoolers’ physical, 

cognitive, emotional, and social development (112). Moreover, structured physical activity 

programs can stimulate the growth and development of fundamental motor skills (25, 77, 92, 96, 

113), which often leads to higher levels of motor skill competence (93), resulting in a greater 

probability of participation in physical activity and more skill development (40, 55, 94).  

Teacher Involvement 

Interventions that promote teacher involvement benefit preschooler’s physical activity 

levels. Interventions have shown simple changes in teachers’ instructional practices, teacher 

verbal prompting, positive role-modeling, and teacher–child interaction can immediately 

encourage children to change their activity levels toward higher activity levels (16-19, 26). 

However, it is unclear as to what teacher strategies generates higher levels of physical activity 

and lower levels of sedentary behavior. 

Multi-component 

Pate and colleagues (16) conducted a multicomponent intervention that focused on 

increasing preschoolers’ physical activity by changing instructional practices through structured, 

teacher-led physical activity opportunities in the classroom, unstructured and structured physical 

activity opportunities at recess, and physical activity integrated into pre-academic lessons. This 

multi-component approach resulted in significantly higher levels of MVPA in intervention 

schools (7.4 minutes/hour) compared to control schools (6.6 minutes/hour). Sex-specific analysis 
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revealed a significant difference for girls MVPA (6.8 vs 6.1 minutes/hour) but not for boys 

MVPA (7.9 vs 7.2 minutes/hour) when comparing intervention schools and control schools, 

respectively. While these findings add to this body of literature, it is unknown if some variables 

of this multi-component intervention elicited higher levels of physical activity in children than 

others. Although approximately one minute of MVPA more per hour might not seem impactful, 

for a child who attends an 8-hour program, that can calculate to be around 40 more minutes in 

MVPA per week or 160 more per month.  

Verbal Prompting  

Trost, Ward, and Senso (99) suggest teachers should frequently prompt children to be 

active in the preschool setting. This area is not well-researched among the preschool population. 

However, a study that examined the effects of manipulating teacher-child interactions through 

research-initiated physical activity prompts during outdoor free play found teacher prompting 

significantly increased previously identified sedentary children’s MVPA during the intervention 

compared to baseline data and decreased overall sedentary activity throughout the recess period 

(17). Additional studies have also found teacher-encouraged and prompted physical activity on 

preschool playgrounds increased preschoolers MVPA (141) and were significantly and positively 

related to activity intensity (142). However, research also suggests teacher prompting is 

exceedingly rare both indoors and outdoors, occurring less than 1% of a study’s observed 

intervals (15). Among the few studies that explore the effect teacher prompting has on 

preschooler’s physical activity levels, the majority use direct observation methods to measure 

their data and implemented prompts during outdoor free play. This confirms a need to target 

teacher prompting during indoor classroom time as well as the use of accelerometers to measure 

physical activity levels. 
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Role-modeling  

Cheung (18) and Fossdal, Kippe, Handegar, and Lagestad (19), found a significant 

association between teacher’s activity levels and preschoolers physical activity levels. Children 

who are taught by teachers who model higher activity levels at school have significantly higher 

step counts (1712 verses 951 steps) and are more likely to show greater levels of physical 

activity than children taught by teachers who model less activity (18, 19). 

Interaction and Instruction  

While teacher–child interaction is associated with higher levels of non-sedentary 

behavior (15), teacher-child social interactions can limit preschooler’s physical activity levels. In 

Eveline and colleagues’ study (26) that examined preschoolers’ physical activity during a 

physical education class found that the time teachers spend teaching movement skills and content 

knowledge, providing instruction, and managing students can result in elevated levels of 

sedentary behavior (20- of a 37-minute class) and less time spent in MVPA. These findings 

generated a suggestion for preschool teachers to provide knowledge content, instruction, and 

classroom management in a more active way, as there is still a great need for teachers to provide 

children with proper instruction and feedback.  

Intervention Needs 

Although some preschool physical activity intervention strategies have seen some 

improvements in preschooler’s physical activity, they do not show longitudinal success. 

Moreover, interventions that focus on structured, teacher-led programs tend to have trained 

professionals implement the intervention in a way that the structured activity is consistent in 

delivery (25, 100, 101), which may look completely different from teachers incorporating the 

intervention into their day in real-time. Therefore, intervention strategies need to be regularly 
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implemented by the preschool teacher to result in realistic, long-term behavior change and 

adaptation. Because habits can generate greater benefits in health-related behaviors, aid in the 

longevity of behavior change, and prompt automatic performance, interventions that include 

habit formation can be a viable strategy regarding changing teacher behaviors and practices to 

increase preschooler’s physical activity levels.  

Incorporating habitual physical activity into already planned daily classroom activities 

might help eliminate teachers previously identified lack of time, ability, self-efficacy, and 

knowledge to physical activity implementation (66, 67). In addition, integrating physical activity 

with the academic subjects can positively impact children’s academic motivation (104) and can 

lead to acceptable increases in physical activity (102). Developmentally appropriate practices are 

best provided when teachers take into consideration each child as an individual (14, 103, 105). 

To my knowledge, there are no interventions that partner with the teachers, who have a better 

understanding of the needs of the children in their classes individually and, to communicate what 

activities would work best in their classroom lesson plans and help them implement their 

intervention ideas into their school day. 

Conclusion 

Guided by the findings of this body of literature, working with teachers to identify and 

implement structured physical activities into their classroom time, may be a successful approach 

to increase preschooler’s physical activity levels. The main purpose of this study was to examine 

the effectiveness of a structured, teacher-guided and led preschool physical activity intervention 

in low-income schools during indoor classroom schedules. Furthermore, our goal was to identify 

which type of teacher strategies (i.e., modeling or prompting) leads to increases in physical 

activity.  
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COVID-19 Statement 

As previously mentioned, due to the COVID-19 global pandemic some of the proposed 

study areas were unable to be conducted, including teacher’s habit formation and perceived 

barriers regarding implementing physical activity during indoor time. The adjusted scope of our 

research project using data that we collected pre-COVID-19 can be found in the following two 

manuscripts. 
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III. Manuscript I. 

The Effect of a Teacher-Guided and -Led Indoor Preschool Physical Activity Intervention: 

A Feasibility Study 

Alexandra V. Carroll, Katherine E. Spring, and Danielle D. Wadsworth 

Abstract 

Preschoolers are not meeting physical activity recommendations and spend an extensive amount 

of their day sedentary. Interventions targeting teacher-led strategies can have the highest benefits 

on children’s physical activity levels. The purpose of this feasibility study was to examine the 

effects of an indoor teacher-guided and -led preschool physical activity intervention in low-

income schools. Sixty-six preschoolers and twelve preschool teachers participated in this study. 

Intact classrooms were randomly assigned to either an intervention or control group. A 2x3 

mixed ANOVA was used to test changes by group and time. Post-hoc analysis followed upon 

significance. There was a significant group by time interaction in children’s moderate-to-

vigorous physical activity (MVPA) levels during indoor time (p = .036) and a significant effect 

on time in children’s MVPA levels during outdoor time (p = .002). Teachers identified that 

planned, physical activity opportunities are easy to implement during indoor time. Moreover, 

teachers indicated that they enjoyed providing physical activity opportunities into the classroom 

setting and the children enjoyed participating in the activities implemented. Teachers identified 

implementation barriers could be correlated with decreased levels of children’s physical activity. 

Our findings show that a teacher-guided and -led indoor preschool physical activity intervention 

is a feasible approach that can acutely increase children’s MVPA levels.  

Key Words: childcare, pre-k, movement, implementation  
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Introduction 

Current United States physical activity recommendations stipulate that preschool-aged 

children should engage in physical activity throughout the day, with a variety of activity types at 

different intensities (U.S. Department of Health and Human Services, 2018). The benefits of 

physical activity and the risks of physical inactivity are well-documented for this population 

(Centers for Disease Control and Prevention, 2020a; Centers for Disease Control and Prevention, 

2020b; Janssen & LeBlanc, 2010; Kirk et al., 2014; Lee et al., 2012; Lees & Hopkins, 2013; 

Schneifer & Lounsbery, 2008; Stodden et al., 2008; U.S. Department of Health and Human 

Services, 2018). However, the majority of preschool-aged children (ages three to five years) do 

not meet age specific physical activity recommendations (Dowda et al., 2009; Jurakic & Pedisie, 

2012; Pate et al., 2015; Raustorp et al., 2012; Tucker, 2008) and spend a substantial amount of 

their day in sedentary behavior (Byun et al., 2013; Tandon et al., 2015).  While preschool-aged 

children in the United States as a whole show low levels of physical activity and high levels of 

sedentary behavior, minority children living in low-income rural communities and attending low-

socioeconomic status (SES) schools are typically at an even greater risk of low physical activity 

levels and high levels of sedentary behavior (Carlson et al., 2014; Gibson et al., 2012; Nelson et 

al., 2019). Current evidence suggests this age group is more receptive to physical activity related 

behavior change compared to older children (Natale et al., 2016). Thus, the best prevention and 

promotion opportunities may be during these early learning years to establish new behaviors, 

such as physical activity (Henderson et al., 2015). 

Around 60% of preschool-aged children attend preschool, where they generally spend 

anywhere from four to ten hours per day (U.S. Department of Health and Human Services, 

2018). Preschools are an important environmental setting that play a major role in contributing 
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daily physical activity opportunities and participation of preschoolers (Copple & Bredekamp, 

2009; Pate et al., 2004). Preschools can play a significant role in children’s daily physical 

activity opportunities and participation, yet aside from recess, physical activity is often not 

recognized as integral to the curriculum because preschools often see this time as taking away 

from instructional time (Brown et al., 2009). 

The little activity preschoolers are participating in is generally correlated with outdoor 

unstructured playtime (recess) (Baranowski et al., 1993; Brown et al., 2009; Tucker, 2008) which 

only accounts for 8% of their preschool day (Tandon et al., 2015) leaving a very large portion of 

their day indoors and sedentary. While most preschools provide children with some daily 

physical activity opportunities, including recess, few provide planned, structured activity 

(Hinkley et al., 2008) which can be a viable strategy to increase children’s physical activity 

levels and decrease sedentary behavior (Annesi et al., 2012; Jones et al., 2011; Tandon et al., 

2015; Webster et al., 2020; Williams et al., 2009). Structured physical activity is an activity that 

is planned and intentionally directed by an adult to contribute to a child’s basic motor 

development and enjoyment of movement (Alabama Department of Public Health, 2019).  

Teachers are considered the primary gatekeepers to physical activity during the preschool 

day, due to their high involvement in the decision-making process regarding children’s physical 

activity opportunities (Copeland et al., 2012). Moreover, preschool teachers are important role 

models (Cheung, 2020) that can highly influence children’s physical activity behaviors (Fossdal 

et al., 2018; Kahan et al., 2016; Pate et al., 2016; Van Cauwenberghe et al., 2012). Although 

teachers hold the responsibility to provide age-appropriate opportunities, education, and 

encouragement, about physical activity (Brown et al., 2009; Copeland et al., 2012; U.S. 
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Department of Health and Human Services, 2018), they rarely do so within the preschool setting 

(Brown et al., 2009; Tandon et al., 2015).  

Research suggests preschool physical activity interventions that target teacher-led 

strategies can have the highest beneficial outcomes for children’s physical activity levels 

(Gordon et al., 2013; Pate et al., 2016; Webster et al., 2020). The low levels of physical activity 

coupled with the lack of teacher's encouragement, leadership, and provision of physical activity 

highlights the need for teacher involvement to improve preschoolers’ physical activity levels and 

create active classroom environments. Researchers conversing with and instructing teachers to 

create active classroom environments can assist teachers in offering children more physical 

activity opportunities during the preschool day. Therefore, communicating strategic teacher-

guided (i.e., the teacher’s ideas and plan) and -led (i.e., the teacher’s implement their ideas and 

plan) physical activities during indoor classroom time, with a goal of children becoming more 

active, is needed in the preschool setting to help maximize children’s physical activity 

opportunities and levels. The purpose of this study was to examine the effects of a teacher-

guided and -led preschool physical activity intervention in low-income schools during indoor 

classroom time. We hypothesize children in the intervention group will experience a greater 

increase in physical activity levels compared to children in the control group. 

Methods 

Participants and Setting 

Seventy-one (34 males, 37 females) preschool-aged children attending a Head Start 

center in the Southeastern United States participated in this study. In addition, 12 (six head, six 

assistant) preschool teachers employed by the center also participated in this study. This 

federally funded center specifically serves diverse and disadvantaged children and families living 
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in low-income housing surrounding rural communities. Preschool hours were from 8:00 am – 

12:30 pm, Monday through Friday. Daily schedules included breakfast (8:00-8:30 am), 

curriculum instruction including small/large group, centers, and an allotted 40-minute outdoor 

play time (8:30-11:30 am), lunch (11:30 am- 12:00 pm), and dismissal (12:30 pm).  

Approval from the University’s Institutional Review Board for Research Involving Human 

Subjects and child and teacher informed consent was received prior to this study. Letters for child 

consent were sent home in weekly folders for parents/guardians to complete for child participants 

and teachers consent forms were provided to the teachers. Six classrooms were randomly assigned 

to either the intervention (three classrooms) or control (three classrooms).  

Procedures 

 This study lasted three consecutive weeks in duration; stemming from a recent meta-

analysis that found some of the greatest effects for MVPA in preschoolers were identified for 

interventions that were less than four weeks in duration (Gordon et al., 2013). On Thursdays 

before weekly intervention implementation, teachers in the intervention group were asked a 

series of questions (Figure 1) related to the physical activities they were planning to incorporate 

during their indoor classroom time for the upcoming week. At the end of each week of 

intervention implementation, teachers were asked a series of follow-up questions related to the 

physical activities that were implemented that week (Figure 2).  

Teacher interviews were conducted by a single member of the research team in order to 

improve consistency and reliability. Teacher interviews latest around 5 minutes in duration and 

occurred in the classroom at the teacher’s convenience. The research member who conducted the 

interviews took notes of teacher responses during the interview.  
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Children in both the control and intervention group wore accelerometers (ActiGraph 

GT3X) on their right hip using a Velcro belt, during the preschool day two times per week 

(Tuesdays and Thursdays) over three consecutive weeks. Researchers applied and removed 

children’s accelerometers, that were programmed to collect data from 8:30 am to 11:30 am for 

all six sessions. Physical activity data were separated into indoor and outdoor time based on 

researchers’ time stamped notes.  

Figure 1 

Teacher Indoor Physical Activity Questions 

 

 

 

 

 
Figure 2 

Teacher Indoor Physical Activity Follow-Up Questions 

 
 
 
Intervention 

The control group consisted of three classrooms participating in their typical preschool 

day and did not involve a discussion with teachers regarding the inclusion of physical activity 

during indoor time. The intervention’s week-by-week breakdown can be seen in Figure 3. The 

1. What are the “themes” you are covering in your classroom next week? 
2. Are there any activities that you can think of that can be incorporated into that lesson 

content or during your indoor time? If yes, when? 
3. Is there any equipment that you need from us to incorporate these activities?  
4. Are you planning on doing any of these activities with the children or do you plan on only 

instructing them on what to do? 
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intervention group consisted of three classrooms in which teachers were asked a series of 

questions on a weekly basis (for three consecutive weeks) to identify physical activity 

opportunities to incorporate into their indoor classroom time. Teachers implemented their indoor 

physical activity ideas the following week and provided a copy of their planned weekly indoor 

physical activity ideas to increase teacher’s content retention. Teachers were asked another series 

of follow-up questions pertaining to the indoor activities they implemented the week prior. All 

interviews were conducted on Thursdays at the classroom teacher’s convenience and answers 

were noted by the researcher.  

Figure 3 

Week-by-Week Intervention Protocol 
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Measures 

Demographics and Anthropometrics 

Children’s date of birth, sex, and race were provided by parents on the parental informed 

consent form. Children’s height and weight were measured in a secluded setting within the 

preschool. Height was measured to the nearest 0.25 cm using a portable stadiometer and weight 

was measured to the nearest 0.10 kg using a precision electronic scale. 

Physical Activity 

Physical activity data were separated into indoor and outdoor time and collected two days 

per week (Tuesdays and Thursdays) during the preschool day over three consecutive weeks via 
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accelerometry (ActiGraph GT3X). Accelerometers were worn on participants’ right hip and 

attached with a Velcro belt. Children’s accelerometer data were programmed, collected, and 

stored in 15-second intervals (epochs), which is recommended for preschool children (Bailey et 

al., 1995). Moreover, children’s accelerometer activity intensity was quantified using Butte et al. 

(2014) cut-points, developed specifically for preschool-aged children. The reliability of the 

ActiGraph accelerometer for preschoolers, reported by previous studies, is .90-.94 (Costa et al., 

2014). Based on the accelerometer cut points, data were divided into two activity categories: 

light and moderate-to-vigorous physical activity (MVPA). Due to potential participant 

accelerometer wear time differences, the percent of time spent in light and MVPA for both 

indoor and outdoor time, was averaged for the week.  

Data Analysis 

All data were analyzed using statistical software (SPSS: Version 26) with a level of 

significance p < 0.05. A 2x3 mixed ANOVA examined intervention effects on group (control and 

intervention) and time (week 1, week 2, and week 3). If an interaction or main effect was found, 

Bonferroni Post-Hoc analysis was used to determine point of significance.  

Results 

  Five children did not wear the monitor during the intervention and were removed from 

the analysis. Final analysis included 66 children (31 control; 35 intervention). The control group 

was primarily composed of males (58%), while the intervention group was primarily composed 

of females (63%). The majority (77%) of child participants were African American. Children’s 

demographic variables for groups are presented in Table 1. Teacher subjects included 12 teachers 

(six control; six intervention) that were all female. Teacher demographic variables for group are 

presented in Table 2.  
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Table 1  

Child Participant Demographics 

Variable Group 

Control (n=31) Intervention (n=35) 

Sex 

 Female 

 Male 

 

18 

13 

 

22 

13 

Race 

 African American 

 Hispanic/Latino 

 Caucasian 

 Other 

 

25 

4 

1 

1 

 

26 

3 

2 

4 

 

Table 2  

Teacher Participant Demographics 

Variable Group 

Control (n=6) Intervention (n=6) 

Sex 

 Female 

 Male 

 

6 

0 

 

6 

0 

Race 

 African American 

 Hispanic/Latino 

 Caucasian 

 Other 

 

5 

1 

0 

0 

 

4 

1 

1 

0 
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 The teacher interview response notes revealed that, when asked during the intervention 

period, teachers in the intervention group often (78%) indicated they did not know what 

classroom content was being covered in the upcoming week. All teachers in this group identified 

various physical activities they felt could be incorporated into their indoor lesson content each 

week of the study. The most common time teachers identified that they wanted to incorporate 

these activities were during group (i.e., large group (90%), transition (90%), and reading (56%) 

time. Each week teachers indicated that they implemented most of the activities they planned on 

incorporating during the specified indoor time that week. Every teacher found that incorporating 

physical activity into indoor time was easy to implement, especially when planned, and seemed 

to benefit children’s focus in the classroom. In addition, all teachers identified that they, as well 

as the children, enjoyed the implementation of indoor physical activity and that the activities 

worked well in their classrooms. Implementation difficulties were identified in week two due to 

field trips, and in week three due to elevated teacher absence attributable to the flu.  

A 2x3 mixed ANOVA was used to determine whether the teacher intervention influenced 

children’s indoor and outdoor physical activity levels across a three-week duration, compared to 

children in the control group. All assumptions of homogeneity were met except for MVPA 

during outdoor time where the Green-house Geiser effect was used. Moreover, all assumptions 

for sphericity were met.  

The effects of within-subject’s factors can be found in Table 3. There was not a 

significant group-by-time interaction in children’s light physical activity levels during indoor or 

outdoor time, nor was there an effect on time. There was a significant group-by-time interaction 

in children’s MVPA levels during indoor time (p = .036). About 8% of the variance in children’s 
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MVPA levels indoors was explained by the group-by-time interaction (η2 = .078). Moreover, 

there was a significant effect of time on children’s MVPA levels during outdoor time (p = .002); 

however, there was not a significant group-by-time interaction. About 15% of the variance in 

MVPA levels outdoors was explained by time (η2 = .147).  

Table 3 

Tests of Within-Subjects Contrasts 

Measure Source F η2 p 

Indoor Time: 

Light Physical Activity 

 

MVPA 

 

Time 

Group * Time 

Time 

Group * Time 

 

.999 

.560 

.122 

3.449 

 

.024 

.013 

.003 

.078 

 

.373 

.574 

.885 

.036 

Outdoor Time: 

Light Physical Activity 

 

MVPA 

 

Time 

Group * Time 

Time 

Group * Time 

 

.057 

.322 

6.883 

.389 

 

.001 

.008 

.147 

.010 

 

.944 

.726 

.002 

.679 

Note. Level of significance is p < 0.05. Significant p-values are bolded within this table.  

To determine where our significant differences occurred, we used the Bonferroni Post-

Hoc test. We found that the significant group-by-time interaction seen in children’s MVPA 

levels during indoor time occurred in week 2 (p = 0.45). In addition, the significant effect on 

time seen in children’s MVPA levels during outdoor time occurred in week 3 (p = .022). See 

Figure 4 for descriptive statistics. 

Figure 4 
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Physical Activity Levels Across the Intervention 

 

Note. Top: Percentage of means in light (left) and MVPA (right) for weeks 1, 2, and 3 by group 

(control and intervention) for indoor time. Bottom: Percentage of means in light (left) and 

MVPA (right) for weeks 1, 2, and 3 by group (control and intervention) for outdoor time. * (p < 

.05). 

Discussion 

This feasibility study examined the effects of a teacher-guided and -led indoor physical 

activity intervention on preschooler’s physical activity levels. Our hypothesis was partially 

* 

* 
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supported in that children in the intervention group experienced a greater increase in physical 

activity levels compared to children in the control group in MVPA during indoor time early in 

the intervention (week 2). While there was a steady decline seen in children’s MVPA during 

outdoor time for both groups, the intervention group decreased less, particularly at week 3.  

Our findings showed that a teacher-guided and -led intervention can increase MVPA 

levels during indoor time, which agrees with Pate et al. (2016) as well as Annesi, Smith and 

Tenant (2012) who suggest preschoolers’ MVPA levels can be increased by modifying teachers’ 

instructional practices. Although, our intervention was initially successful in week 2, there was a 

decrease in indoor physical activity from week 2 to week 3. These data changes may be 

associated with intervention implementation difficulties teachers in the intervention group faced 

due to field trips (week 2), and teacher absences due to the flu (week 3). Although teachers were 

able to plan and implement indoor physical activity opportunities within the preschool setting, as 

well as identify an ease when planned and beneficial outcomes in children’s behavior, teachers 

perceived implementation difficulties (i.e. field trips and elevated teacher absences) appear to 

take precedence over application.  

While MVPA during outdoor time decreased for both groups, there was less of a decline 

seen in week 3 for the intervention group. Moreover, although there was a continual decrease in 

children’s MVPA levels during outdoor time seen in both groups at week 1 and week 2, it was 

significantly larger at week 3 for the control group. While the intervention’s goal was to increase 

preschoolers MVPA levels during indoor time, this change reduced the declines seen during 

outdoor MVPA for the intervention group.  

Our feasibility study found that teacher-guided and -led intervention acutely changed 

physical activity. These findings align with Gordon et al. (2013) as well as Metcalf, Henley, and 
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Wilkin (2012) who suggest preschool physical activity interventions see the greatest effects early 

in the intervention, have small-moderate increases in children’s physical activity, and lack 

longitudinal success. Clearly further research is necessary on how to provide sustainable physical 

activity interventions for this population.  

Conclusions 

In conclusion, a teacher-guided and -led preschool physical activity intervention is a 

feasible approach to acutely benefit children’s MVPA during indoor time, however, future 

research needs to be done to determine how to make this type of intervention effective long-term.  

Although teachers identified that physical activity is easy to incorporate during indoor time at 

school when planned, changes in weekly routine continue to be a barrier that hinders their 

intended implementation. Therefore, there is a need for future research to explore ways that will 

assist preschool teachers in overcoming perceived physical activity implementation barriers 

when changes in their weekly routines occur. In the current study, children in the intervention 

group showed less of a decline in MVPA during outdoor time compared to children in the 

control group. These findings indicate structured physical activity provides additional 

opportunities to be physically active during the school day that can compensate for various 

obstacles that may reduce or impact unstructured play time. There are several aims which should 

be considered for future research direction. Firstly, future research should aim to gain more 

insight on how indoor physical activity participation effects outdoor physical activity 

participation at the preschool setting. This study demonstrates how simple changes in preschool 

teachers’ indoor instructional practices can immediately benefit children’s MVPA levels; 

however, it would be beneficial to include a measurement of teacher physical activity in future 

studies. Additionally, in order to identify which strategies elicit higher levels of physical activity 
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during indoor time, future research could benefit from examining individual measures of teacher 

implementation strategies that influence children’s physical activity levels during indoor time 

(i.e., modeling verses verbal prompting). Direct observation strategies could be helpful for 

related future studies to determine whether physical activity opportunities were being 

implemented during indoor time as opposed to relying on teacher’s self-report. 

While our feasibility study adds to the body of literature, it is not without limitations. The 

intervention was implemented at one Head Start center where the population was primarily low-

income African American children, which limits the results of this study for other geographic 

regions and races. In addition, our study relied on teacher self-report to determine whether the 

intervention was being implemented during indoor time, this is a limitation due to reliability and 

validity issues are often associated with self-report. Furthermore, our study did not include a 

baseline measure for either group in order to determine physical activity levels prior to the 

intervention implementation. Finally, while the literature suggests preschool physical activity 

interventions lasting less than four weeks tend to have the greatest impact on children’s physical 

activity levels (Gordon et al., 2013) a longer duration to assess sustainability is necessary.  
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Abstract 

Preschool physical activity interventions that target teacher-led strategies have the highest 

beneficial outcomes for children’s physical activity levels. Specifically, intervention strategies 

targeting teacher involvement through verbal prompting and demonstrated modeling can increase 

preschoolers’ physical activity levels, however it is unknown which strategy promotes higher 

levels of physical activity. The purpose of this study was to explore which of the teacher-led 

strategies, verbal prompting or demonstrated modeling, elicits higher levels of physical activity 

among preschoolers. Participants included 117 preschoolers attending a Head Start program. 

MANOVAs were used to examine differences for light physical activity, MVPA, teacher verbal 

prompts and demonstrated modeling between segments in the preschool day. A forward stepwise 

linear regression was used to evaluate whether teacher demonstrated modeling and teacher verbal 

prompting would affect preschooler’s physical activity levels. There was a significant difference 

for verbal prompting (p<.001) demonstrated modeling (p=.032), light activity (p < .001) and 

MVPA (p < .001) between segments of the preschool day. Preschooler’s MVPA (p = .005) and 

MVPA and light physical activity (p = .036) were significantly related to demonstrated modeling 

but not verbal prompting. During indoor time, light and MVPA were highest during large group, 

work time, and morning group, where teacher demonstrated modeling occurred the most. Higher 

MVPA and light activity are associated with teacher demonstrated modeling during indoor time 

and should be encouraged among teacher-led strategies to increase physical activity among 

preschoolers.  

Key Words: childcare, pre-k, movement, intervention strategies 
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Current physical activity recommendations in the United States suggest that preschool-

aged children participate in physical activity throughout the day, with a variety of activity types 

and at different intensities (US Department of Health and Human Services, 2018). Although the 

benefits of physical activity and risks of physical inactivity are well known, studies show that the 

majority of preschool-aged children (ages 3 through 5 years) do not meet age specific physical 

activity recommendations (Dowda et al., 2009; Jurakic & Pedisic, 2012; Pate et al., 2015; 

Raustorp et al., 2012; Tucker, 2008) and spend an extensive amount of their day in sedentary 

behavior (Byun et al., 2013; Pate et al., 2008; Reilly et al., 2004; Tandon et al., 2015). While 

preschool-aged children as a whole show low levels of physical activity and high levels of 

sedentary behavior, minority children living in low-income rural communities attending low-

SES schools are typically at an even greater risk of low physical activity levels and high levels of 

sedentary behavior (Beighle, 2012; Carlson et al., 2014; Nelson et al., 2018; Rossen & 

Schoendorf, 2012; Young et al., 2007).  

Approximately 60% of preschool-aged children are enrolled in some type of preschool 

program, where they generally spend anywhere from 4 to 10 hours per day (US Department of 

Health and Human Services, 2018). Preschool settings can play a major role in contributing to 

children’s daily physical activity opportunities and participation (Henderson et al., 2015; Palmer 

et al., 2016; Pate, 2004). In preschools, teachers are the primary gatekeepers to physical activity 

during the preschool day, due to their high involvement in the decision-making process regarding 

children’s physical activity opportunities (Copeland et al., 2012). Furthermore, research shows 

that preschool teachers are important role models (Cheung, 2019) that can highly influence 

children’s physical activity behaviors (Eveline et al., 2012, Kahan et al., 2016; Pate et al., 2016; 

Ward et al., 2017).  
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Despite researchers’ ongoing efforts to prevent low levels of physical activity in the 

preschool setting, intervention outcomes have been small-to-moderate and have produced mixed 

findings (Gordon et al., 2013). Current findings suggest preschool physical activity interventions 

that target teacher-led strategies have the highest beneficial outcomes for children’s physical 

activity levels (Alhassan et al., 2019; Goldfield et al., 2016; Gordon et al., 2013; Jones et al., 

2011; Pate et al., 2016; Ward et al., 2010). Specifically, intervention strategies targeting teacher 

involvement through verbal prompting (Kahan et al., 2016) and demonstrated modeling 

(Cheung, 2019; Fossdal et al., 2018) can increase preschoolers’ physical activity levels.  

While we know that teacher involvement through verbal prompting and demonstrated 

modeling can improve preschooler’s physical activity levels, it is unknown which strategy 

promotes higher levels of physical activity. The purpose of this study was to enhance the 

understanding of these influences by determining which teacher-led strategy, verbal prompting 

or demonstrated modeling elicits higher levels of physical activity among children attending a 

low-SES preschool. We hypothesized that teacher demonstrated modeling would have a greater 

impact on increasing children’s physical activity levels compared to teacher verbal prompting.  

Methods 

Participants and Setting 

 This study consisted of 10 intact preschool classrooms. Participants included 117 (61 

boys, 56 girls) preschool children attending a Head Start center that specifically serves diverse 

and disadvantaged children and families living in low-income housing surrounding rural 

communities in the Southeastern United States. Table 1 shows demographic characteristics of the 

participants. Preschool hours were from 8:00 am to 12:55 pm, Monday through Friday. Daily 

schedules included preschoolers’ arrival (8:00 -8:15 am), breakfast/teeth brushing (8:15-8:45 
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am), curriculum instruction (8:30-12:00 am) including morning-, small-, and large-group, work 

time, and read aloud, a 45-minute allotted outside time, lunch/teeth brushing (12:00 pm- 12:30 

pm), and dismissal (12:30-12:55 pm). 

Table 1 

Child Participant Demographics 

Race n Age 
(mean) 

Girls 
N 

Boys 
n 

 117 3.77 (.54) 56 61 

African American 100 3.69 (.62) 45 55 

Caucasian 6 3.50 (.49) 4 2 

Hispanic 4 4.20 (.25) 0 4 

Other 7 3.71 (.85) 7 0 

 

During breakfast time/teeth brushing (30 minutes) children sit in their assigned seats to 

eat breakfast together. After a child finishes their breakfast, personal hygiene in practiced by 

brushing teeth, using the restroom, and washing hands. During morning-group (20 minutes) the 

class and teachers come together as a group to welcome each other and start the preschool day. 

This time consists of teachers and children briefly discussing the day’s planned events, weather, 

listening to music, singing songs, and other child initiated, and teacher directed activities. During 

small-group time (20 minutes), teachers implement developmentally appropriate activities for 

children in small groups to learn, develop and practice activities that include problem solving, 

experimenting with materials, and trying new skills. Large group (15 minutes), generally referred 

to as circle time, aims to build community for all teachers and children in the classroom through 

interactive activities like movement and music, storytelling, and other shared experiences; often 
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providing children with leadership and choice making opportunities. Work time (80 minutes) 

includes a four-part sequence that includes planning, work, clean-up, and recall. The breakdown 

of work time includes planning time (10 minutes) when children make a plan of which center 

they would like to play at during work time; work time (50 minutes) when children engage in the 

planned center; clean-up time (10 minutes) when children work with each other to clean up the 

center that they played at; and recall time (10 minutes) when the children and teachers review 

and recall what they’ve done and learned during work time. Work time center activities often 

include blocks, creative arts, dramatic play, reading, writing, math or science. During read aloud 

(15 minutes), teachers read a story to the children. During outside time (45 minutes) children and 

teachers spend time outside on the playground or outdoor covered areas depending on the 

weather. This time is free play and not directed by the teachers. At lunch time (30 minutes) 

children sit in their assigned seats where they eat a meal and snack together. During dismissal 

(25 minutes), teachers prepare children for the transition of finishing the school day (pick-up, 

after school care, or bus loading).  

Procedures 

Prior to the study, approval from the University’s Institutional Review Board for 

Research Involving Human Subjects and informed consent from all teachers and parents of 

participating children were obtained. Parent consent letters were sent home in weekly folders and 

returned to the classroom teacher if parental consent for the child was provided.  

Members of our research team trained in SOSMART were randomly assigned to observe 

a classroom during the preschool day (8:30 am – 11:30 am) over three days in 10 different 

preschool classrooms. For continuity and reliability, the same observer was assigned to the same 

classroom for all three observation days throughout the study. Researchers observed the 
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classrooms using SOSMART to determine teacher involvement in demonstrated modeling and 

verbal prompting during movement integration throughout the preschool day.  

 On classroom observation days, children wore accelerometers (ActiGraph GT3X) on 

their right hip using a Velcro belt. Researchers applied and removed children’s accelerometers, 

that were programmed to collect data during academic instruction from 8:30 am to 11:30 am for 

all observed sessions. Data collection forms for SOSMART were tallied by one member of the 

research team to determine the percentage of occurrences that movement integration was 

implemented via verbal prompting or demonstrated modeling by the teacher during each 

observation session for each classroom. Observation sessions were divided into planned 

segments of the preschool day and include morning group, small group, large group, outside 

time, read aloud and work time. These data for teacher-led verbal prompting and teacher 

demonstrated modeling were integrated with the timestamp from the accelerometer to determine 

whether teacher demonstrated modeling or teacher verbal prompting elicited higher levels of 

children’s physical activity during each time segment of the preschool day. 

Measures 

Demographic and Anthropometrics 

Parents provided children’s date of birth, sex, and race on the parental informed consent 

form. Children’s height and weight were measured in a secluded setting within the preschool. A 

portable stadiometer was used to measure height to the nearest 0.25 cm and a precision electronic 

scale was used to measure weight to the nearest 0.10 kg. 

Physical Activity 

Accelerometry (ActiGraph GT3X) was used to measure children’s physical activity 

levels during classroom observations days. Accelerometers were worn on participants’ right hip 
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and attached with a Velcro belt. As recommended for preschool-aged children, accelerometer 

data was programmed, collected, and stored in 15-second intervals (epochs) (Bailey et al., 1995; 

Cliff et al., 2009). Accelerometer activity intensity was quantified using Butte et al. (2014) cut-

points, which were developed specifically for preschool-aged children. For preschoolers, the 

reliability of the ActiGraph accelerometer, reported by previous studies, is .90-.94 (Costa et al., 

2014). Based on the accelerometer cut points, data were divided into two activity categories: 

light and moderate-to-vigorous physical activity (MVPA). 

Teacher Involvement 

The System for Observing Student Movement in Academic Routines and Transitions 

(SOSMART) is a systematic observation tool that assesses movement integration in classrooms 

through a 20-second continuous interval-recording format. The instrument consists of a two-

stage decision-making process focused on teacher involvement and student response. For the 

purposes of this study, only the first stage of this instrument (teacher involvement) was 

examined; specifically, the teacher-led variable that determines whether movement integration 

was implemented through verbal or demonstration strategies (See Appendix F). Coding was 

conducted live by trained observers. Prior to coding, observers trained for 4-5 hours with a 

trained observer until interrater reliability was above .90. In addition, interrater reliability was 

assessed for 20% of the live coding sessions and was .94. Researchers listened to an interval 

timer while coding to ensure accurate 20 second observations and 10 second coding intervals. 

Outcome variables for this study included the average number that teacher-led verbal prompting 

occurred, and teacher-led demonstrated modeling occurred for physical activity throughout 

specific times during the daily schedules of the preschool day.  

Data Analysis 
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All data were analyzed using statistical software (SPSS: Version 27). A priori sample size 

calculations, utilizing G*power (Faul et al., 2007) with a power of .80, an alpha level of .05, and 

an effect size of .15 - .25, indicated a required sample size of 60 and 101, respectively. For each 

classroom, data from the three observations days were averaged to determine a mean for light 

activity, MVPA, number of verbal prompts and number of teacher demonstrations for each 

segment of the preschool day (i.e., morning group, outside time, read aloud, etc.). MANOVAs 

examined differences for light physical activity, MVPA, verbal prompts and teacher 

demonstrated modeling between segments in the preschool day (i.e., morning group, outside 

time, read aloud, etc.). A forward stepwise linear regression evaluated whether teacher-led 

strategies, specifically demonstrated modeling and verbal prompting, would affect preschooler’s 

physical activity levels. All statistical assumptions were met for the MANOVA and regression 

analysis.  

Results 

Table 1 shows the participants demographics. Table 2 presents the data for all 10 

classrooms across the intervention at various times of the preschool day and include the average 

percent of light and MVPA, the average number of times teachers verbally prompted and 

demonstrated modeling, and the average time spent in specified times during the day across all 

10 classrooms. 

Table 2 

Data Means for all Classrooms Across the Intervention 

Time Minutes Verbal 
Prompting  

Demonstrated 
Modeling  

Light (%) 
 

MVPA (%) 
 

Morning Group 18.769 (4.072) 29.050 (13.026) 11.683 (9.672) 42.146 (5.732) 8.665 (3.456) 

Small Group 20.120 (5.621) 33.433 (15.652) 4.117 (5.867) 31.133 (7.246) 3.937 (2.193) 
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Large Group 15.136 (5.751) 34.000 (24.608) 10.900 (9.389) 48.214 (21.572) 16.289 (8.065) 

Outside Time 40.720 (6.947) 20.167 (14.733) 5.300 (7.835) 55.096 (4.403) 29.235 (4.544) 

Read Aloud 15.684 (6.407) 18.334 (14.605) 1.889 (2.517) 24.177 (13.275) 5.004 (3.540) 

Work Time 71.840 (9.415) 58.517 (25.282) 7.217 (5.953) 46.571 (3.317) 9.463 (2.495) 

Note. Data is presented as mean (±SD).  

MANOVA results are located in Table 3. The MANOVA results showed a significant 

difference for teacher verbal prompting between segments of the preschool day. Post-hoc 

analysis showed that teachers gave significantly more physical activity prompts during work 

time compared to morning group (p = .014), outside time (p <.001) and read aloud (p <.001). 

MANOVA results also showed a significant (p = .032) difference in teacher demonstrations 

throughout the day, however, post-hoc analysis showed no significant differences between 

segments. Both light activity (p < .001) and MVPA (p < .001) showed significant differences 

between segments of the preschool day. For light physical activity, participants spent 55% or 22 

minutes of light activity during outside time and this time was significantly more than read aloud 

time indoors (p < .001). For indoor activities, work time represented the largest percentage of 

light activity at 47% or 33 minutes, followed by large group with 46% or 6.9 minutes. Light 

activity during work time was significantly higher compared to small group (p = .049) and read 

aloud (p = .001). Light activity was the lowest during read aloud and was significantly less 

compared to morning group (p = .015), large group (p < .001), outside time (p < .001) and work 

time (p < .001). Light activity indoors was also significantly less during small group compared to 

large group (p = .019), outside time (p < .001) and work time (p < .001).  

For MVPA, participants spent approximately 29% of the time outdoors in MVPA, which 

equates to approximately 11.5 minutes of MVPA. MVPA during outdoor time was significantly 
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higher compared to all other time periods during the day (p < .001). Large group activities 

consisted of the highest levels of indoor MVPA with approximately 14% or 2 minutes in MVPA 

and this was significantly higher compared to morning group (p = .006) and all other indoor 

times (p < .001). Small group represented the smallest contribution to MVPA at 4% and this was 

significantly less compared to large group (p < .001).  

Table 3 

MANOVA Results 

 F Sig Eta 
Squared 

Observed 
Power 

95% CI 

Verbal Prompting 5.84 <.001 .355 .989 26.67-38.30 

Demonstrated Modeling 2.65 .032 .200 .768 4.89-8.98 

Light PA 10.12 <.001 .488 .990 37.61-45.41 

MVPA 20.35 <.001 .804 .990 9.68-14.76 

Note. Level of significance is p < 0.05. Significant p-values are bolded within this table.  

A forward stepwise linear regression evaluated whether teacher-led strategies, 

specifically demonstrated modeling and verbal prompting, would impact preschooler’s physical 

activity levels. Preschooler’s MVPA (B = .1.331, β = .802, t = 3.796, p = .005) and MVPA and 

light physical activity (B = .1.511, β = .910, t = 2.596, p = .036) were significantly impacted by 

the amount of teacher demonstrated modeling. At step 1 and step 2 of the analysis, the overall 

regression equation was significant for teacher demonstrated modeling for preschooler’s MVPA 

(F1,8 = 14.413, p = .005) and both MVPA and light physical activity (F2,7 = 6.530, p = .025). 

About 64.3% of the variance was explained by the model for MVPA (R2 = .643, Adjusted R2 = 

.598) and about 65.1% of the variance was explained by the model for MVPA and light physical 

activity (R2 = .651, Adjusted R2 = .551). Neither MVPA nor light physical activity were 
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significantly related to teacher verbal prompting. See Table 4 for regression table. Based on these 

results, teacher’s demonstrated modeling significantly impacts preschoolers MVPA and light 

physical activity levels.  

Table 4 

Regression for Teacher Demonstrated Modeling and Verbal Prompting 

Model β R Square 
R Square 
Change β (95% CI) Sig. 

Demonstrated Modelinga      

1 (Constant) -8.013 .643 .643 (-17.882, 1.856) .005c 

Mean MVPA 1.331   (.523, 2.140)  

2 (Constant) -5.905 .651 .008 (-22.321, 10.512) .025d 

Mean MVPA 1.511   (.134, 2.887)  

Mean Light -.105   (-.722, .513)  

Verbal Promptingb      

1 (Constant) 17.071 .075 .075 (-26.171, 60312) .444c 

Mean MVPA 1.238   (-2.305, 4.781)  

2 

 
 
 

(Constant) -26.429 .534 .459 (-78.063, 25.206) .069d 

Mean MVPA -2.469   (-6.799, 1.860)  

Mean Light 2.157   (.215, 4.099)  

Note. Level of significance is p < 0.05. Significant p-values are bolded within this table.  

a. Dependent Variable: Mean Demonstrated Modeling 

b. Dependent Variable: Mean Verbal Prompting 

c. Predictors: (Constant), Mean MVPA 

d. Predictors: (Constant), Mean MVPA, Mean Light 
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Discussion 

 This study examined which teacher-led strategy, demonstrated modeling or verbal 

prompting, promoted higher levels of physical activity among children attending a low-SES 

preschool. Our hypothesis was supported in that teacher demonstrated modeling had a greater 

influence on preschooler’s physical activity levels compared to teacher verbal prompting.  

Results of this study indicate that while teacher-led strategies can play a key role in 

increasing preschooler’s physical activity levels, some approaches can elicit higher levels than 

others. Specifically, our study found that teacher demonstrated modeling had a significant 

relationship to children’s MVPA and light physical activity levels, while teacher verbal 

prompting did not. These results emphasize the need for preschool teachers in low SES schools 

to model physical activity rather than simply using verbal prompts.  

While there remains a need for indoor physical activity implementation throughout the 

preschool school day, based on this childcare center daily schedule, the most beneficial times for 

teachers to provide children with indoor physical activity opportunities may be during small 

group and read aloud time where children show the lowest levels of both light and MVPA. In 

addition, teacher demonstrated modeling might be a more viable strategy when aiming to 

increase children’s physical activity levels during small group and read aloud time as these 

segments had the least amount of teacher demonstrated modeling about physical activity. Not 

including outdoor time, our findings also found that teacher’s may find it easier to incorporate 

physical activity opportunities during morning group, large group, and work time, where the 

highest levels of both light and MVPA were seen.  

There are mixed findings in the literature regarding the relationship between teacher 

verbal prompting and physical activity. Our findings were not in agreement with several studies 



 71 

including one conducted by Kahan, Nicaise, and Reuben (2016) that found teacher verbal 

prompting significantly increased preschoolers MVPA. However, Kahan and colleagues only 

examined recess and significance was met when being compared to baseline data. Moreover, the 

intervention observed children who were previously identified as sedentary individuals and did 

not incorporate teacher demonstrated modeling strategies. Furthermore, Efrat (2013), who 

explored teacher modeling and prompting during elementary outdoor time (recess) to increase 

children’s MVPA levels, found that teacher modeling was not an effective strategy for increasing 

MVPA during outside time; however, teacher verbal prompting may be an effective strategy. 

The findings in both studies may indicate that teacher verbal prompting can be a more effective 

strategy in increasing children’s physical activity levels during outside time. Nonetheless, on 

average, outside time only accounts for 8% of the preschool day (Tandon et al., 2015) leaving a 

very large portion of the day spent indoors.  

Research shows that the little activity preschoolers are participating in is generally 

correlated with outside time and the highest outcomes for preschoolers MVPA are identified for 

interventions conducted outside (Alhassan et al., 2007; Baranowski et al., 1993; Brown et al., 

2009; Burdette et al., 2004; Timmons et al., 2007; Tucker, 2008). In addition, preschoolers spend 

around 11-27% of outdoor time in MVPA (Brown et al., 2009; Cardon et al., 2009; Dowda et al., 

2004; Hannon & Brown, 2008). These findings agree with our study, as the highest amount of 

MVPA (around 30%) throughout the preschool day across the study was seen during outside 

time. Previous findings coupled with ours indicate the need for future research to target more 

strategies that can be used for indoor activity because preschoolers are spending the majority of 

the school day indoors, where they are more sedentary.   
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 Previous research studies have found that preschool teachers who model higher levels of 

physical activity result in higher levels of physical activity for their students (Cheung, 2019; 

Fossdal et al., 2018). Another study that evaluated verbal prompting alone and teacher modeling 

combined with verbal prompting to increase gross motor task completion (GMTC) in physical 

activity programming for children with autism spectrum disorder found that participants engaged 

in low levels of GMTC in conditions that involved verbal prompting alone, while improvements 

were found when modeling and prompting together were introduced (Dieringer et al., 2017). 

Although Pate et al. (2016) saw an increase in preschooler’s MVPA levels when implementing a 

curriculum that supported teacher-led strategies through verbal prompting and demonstrated 

modeling, it is unknown as to which individual strategies that were incorporated into the 

curriculum intervention had an effect on children’s physical activity levels. 

This area of research findings is scarce. Therefore, future research and intervention 

efforts should individually evaluate teacher-led strategies that promote preschooler’s physical 

activity levels to determine which strategies elicit higher levels of physical activity. In addition, 

future studies should assess how these different strategies impact children’s physical activity 

levels during specific times of the preschool day, as previous research shows that teacher verbal 

prompting can be a more effective strategy in increasing children’s physical activity levels 

during specific times of the day (i.e. outside time) and other results, including ours, indicate that 

teacher demonstrated modeling can be a more effective strategy during other times of the 

preschool day (i.e. music and full school day). Efforts to explore other teacher-related factors 

that influence children’s physical activity levels could be continued in order to identify 

additional effective strategies to promote physical activity among preschool children. Lastly, 
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assisting teachers with effective practices and strategies that promote physical activity for both 

children and teachers should be a continued model to follow in future preschool interventions. 

 This study is not without limitations. First, this study only examined a snapshot of the 

preschool school year and results may differ across time. Second, this data may reflect culturally 

based intervention strategies specific for this population. Results may differ for other preschool 

samples.  
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V. Conclusion 

 Research shows that preschool interventions targeting teacher-led strategies can have the 

most beneficial outcomes for children’s physical activity levels. To our knowledge, there have 

not been any interventions where a researcher works with preschool teachers individually to 

create an indoor physical activity plan that is specific to each classroom encouraging the 

implementation of teachers' physical activity ideas into their already planned lesson content. 

Therefore, our aim in Manuscript I. was to determine whether this type of intervention strategy 

was a feasible approach. The overarching finding in Manuscript I. showed that a teacher-guided 

and -led indoor preschool physical activity intervention is a feasible approach that can acutely 

increase children’s MVPA levels.  

The findings determined in Manuscript I. further encouraged our drive to explore how 

different teacher-led strategies correlate with preschoolers' physical activity levels in Manuscript 

II to direct future intervention strategies. Similar to Manuscript I., to our knowledge, there have 

not been any preschool physical activity interventions that have individually looked at different 

teacher-led strategies to determine whether some elicit higher levels of children’s physical 

activity than others. Manuscript II. found that higher MVPA and light activity are associated 

with teacher demonstrated modeling during indoor time.  

While a teacher-guided and -led preschool physical activity intervention is a feasible 

approach to acutely increase children’s MVPA during indoor time, future research needs to 

examine the sustainability of this intervention. Although teachers identified that physical activity 

is easy to incorporate during indoor time at school when planned, changes in weekly routine 

continue to be a barrier that hinder their intended implementation. Therefore, there is a need for 

future research to explore ways to assist preschool teachers in overcoming perceived physical 
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activity implementation barriers when changes in their weekly routines occur. In the current 

study, children in the intervention group showed less of a decline in MVPA during outdoor time 

compared to children in the control group. These findings indicate structured physical activity 

opportunities were able to maintain physical activity during outdoor time even though indoor 

physical activity declined. Future research should aim to gain more insight on how indoor 

physical activity participation affects outdoor physical activity participation at the preschool 

setting. Although our study demonstrates how simple changes in preschool teachers’ indoor 

instructional practices can immediately benefit children’s MVPA levels, it would be beneficial to 

include a measurement of teacher physical activity in future studies. 

Research that examines how different teacher-led strategies correlate to preschooler’s 

physical activity levels is scarce, therefore future research and intervention efforts should 

individually evaluate teacher-led strategies that promote preschooler’s physical activity levels to 

determine which strategies elicit higher levels of physical activity. In addition, future studies 

should assess how these different strategies impact children’s physical activity levels during 

specific times of the preschool day, as previous research shows that teacher verbal prompting can 

be a more effective strategy in increasing children’s physical activity levels during specific times 

of the day (i.e. outside time) and other results, including ours, indicate that teacher demonstrated 

modeling can be a more effective strategy during other times of the preschool day (i.e. music and 

full school day). Efforts to explore other teacher-related factors that influence children’s physical 

activity levels could be continued in order to identify additional effective strategies to promote 

physical activity among preschool children. Lastly, assisting teachers with effective practices and 

strategies that promote physical activity for both children and teachers should be a continued 

model to follow in future preschool interventions. 
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Preschool physical activity implementation is arguably more critical now than ever. In 

March 2020, the World Health Organization (WHO) declared a pandemic and national 

emergency in the United States caused by COVID-19. To date (Mar. 3, 2022), numerous 

COVID-19 restrictions have been enacted to prevent the spread of the virus. COVID-19 

restrictions include but are not limited to school, park, and recreational center closures, 

extracurricular activity cancellations, and physical interaction restrictions. Not surprisingly, 

preschoolers' recent physical activity levels have been profoundly hindered due to the 

insufficient opportunities for physical activity resulting from the current and ongoing COVID-19 

pandemic (143). While this area of research is still new, it supports an even greater need for 

more physical activity implementation and opportunities in schools, as many school closures 

have recently been lifted and are now open. Future research should target preschool policy with 

the aim to increase the duration of outdoor time, where the highest levels of children’s physical 

activity is seen, as well as increasing indoor physical activity implementation and opportunities. 

Specially, the findings for our studies can help guide researchers in the development of simple 

yet effective future preschool physical activity interventions that can immediately benefit the 

ongoing low levels of physical activity among the preschool population; especially in low-SES 

schools. 

In conclusion, coupled findings in Manuscript I. and II. conclude that simple changes in 

preschool teachers’ indoor instructional practices, such as discussing teachers' physical activity 

ideas and encouraging them to incorporate their own ideas into their classroom time through 

demonstrated modeling rather than simply using verbal prompts, can immediately benefit 

children’s MVPA levels. It is important to note that certain segments of the preschool day, 

specifically small group and read aloud time, may have the greatest need of teacher-led physical 



 84 

activity implementation through demonstrated modeling. However, teachers may find it easier to 

incorporate physical activity opportunities during other indoor segments such as morning group, 

large group, and work time. Regardless of which segments future interventions choose to target, 

there remains a strong need for indoor physical activity implementation to occur, as children 

spend the majority of the preschool day indoors and lowest levels of physical activity occur 

indoors as well.  
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Appendix B: Institutional Review Board Approval for Teachers 

 
Version Date (date document created):________________________________  page x of y 

AUBURN UNIVERSITY INSTITUTIONAL REVIEW BOARD for RESEARCH INVOLVING HUM AN SUBJECTS 
R  E  Q  U E S T f o r P  R O  J E C T R E N E W A L 

 

For Information or help completing this form, contact: THE OFFICE OF RESEARCH COMPLIANCE (ORC), 115 Ramsay Hall 
Phone: 334-844-5966 e-mail: IRBAdmin@auburn.edu Web Address: http://www.auburn.edu/research/vpr/ohs/index.htm 

 

Revised 2.5.2020 Submit completed form to IRBsubmit@auburn.edu or 115 Ramsay Hall, Auburn University 36849. 

Exempt Activities: Must be renewed at least every 3 years. 

Expedited and Full Board Protocols: Must be renewed at least annually, prior to the expiration date of the protocol. 

If you do not plan to collect additional data and/or you do not have access to identifiable data (code lists, etc.), 
you may be able to file a "FINAL REPORT" for this project. Contact the ORC for more information. 

Complete this form using Adobe Acrobat Writer (versions 5.0 and greater). Hand written forms will not be accepted. 
 

1. Protocol Number:      Today’s Date: __________________________ 

2. Original IRB Approval Dates: From:  To:    

3. Requested Renewal Period (ONE YEAR MAXIMUM):   From:  To:    
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5.                            
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6. Current External Funding Agency and Grant number:     
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b. List any other IRBs associated with this project:    
 

8. Explain why you are requesting additional time to complete this research project. 
 
 
 
 
 
 
 
 

18-075 EP 18002
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03/08/2020 02/08/2021
Examining Head Start Teacher's Perception, Barriers, and Facilitators
to implementing a Mastery Motivational Climate PE climate.
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Danielle
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None

None

None
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We are currently analyzing data that was collected in Spring 2019 and Fall 2019.
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30 teachers were consented and completed brief semi-structured interviews.
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a. Is the data being collected, stored and protected as previously approved by the IRB? 
 

NO 
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b. Are there any changes in the "key research personnel" that have access to participants or data? 
Attach CITI completion reports for all new key personnel. 

 

NO YES 

If YES, please identify each individual and explain the reason(s) for each change. 
 
 
 
 
 
 
 
 
 

c. What is the latest date (month and year) you now expect all identifiable data to be destroyed? 
(Identifiable data includes videotapes, photographs, code lists, etc.) 

 

DATE:     Not Applicable – no identifiable data has been or will 
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11. Attach a copy of all "stamped" IRB-approved documents used during the previous year. 
(Information letters, Informed Consents, Parental Permissions, flyers etc.). 

 
 
 

12. If you plan to recruit participants, or collect human subject data during the renewal period, attach a new copy of the 
consent document, information letter, or any flyers you will use during the extension. 

 

(Be sure to review the ORC website for current consent document guidelines and updated contact information: 
http://www.auburn.edu/research/vpr/ohs/sample.htm .) 
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X

03/08/2023
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Please note the orginal contact person for this IRB was Jerraco Johnson. He graduated and
moved the contact person to Danielle Wadsworth.
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Appendix C: Letter to Custodial Caregiver 

 

AUBURN COUNCIL ON HUMAN RELATIONS, INC. 
CHILD DEVELOPMENT PROGRAM 

P.O. BOX 3770/950  
Shelton Mill Road Auburn, AL 36831-3770 

Phone (334) 821-8336 • Fax (334) 826-6397 • Email 
alma.golston@achr.com 

 
 
  

FAMILY NOTICE! 
 

DARDEN’S EXCITING CONTINUED HEAD START PARTNERSHIP 
WITH AUBURN UNIVERSITY, SCHOOL OF KINESIOLOGY 

07/20/2020 
 

 
With the agreement of our Parent Policy Council at ACHR, Darden Head Start 
Center children and staff will be participating in a special physical activity 
program at Darden Center, starting in the middle of August. 
 
In this program, children will have the opportunity to gain higher levels of physical 
activity during their indoor classroom time. The Auburn University School of 
Kinesiology will be working with teachers to provide activities into their indoor 
classroom content. University students who are studying in the field of 
Kinesiology (study of human movement) will be present to help during this 
project. Children’s teachers will lead them in these activities. 
 
In order for any data to be collected on your child during this project, we 
need a signed parent/guardian permission form. Your child can gain health 
benefits from participating in these activities. Data gathered will be used to 
advance Auburn University’s knowledge of young children’s physical activity 
levels through teacher involvement, and how to best encourage children to 
participate in physical activities. To protect children’s privacy, names of the 
children are not used in research findings. 
 
All children will have the opportunity to participate. If you wish to allow your 
child’s data to be included in this research, please read and sign the attached 
permission form and return it to Darden Center. We cannot start until we 
receive permission forms. 
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Appendix E: Teacher Informed Consent Form 
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Appendix F: Stage 1 of the SOSMART Decision Flow Chart 

 

  



 119 

Appendix G: Stage 1 of the SOSMART Variables and Definitions 
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Appendix H: SOSMART Coding Sheet 

*Note that student response (SR) was not utilized or coded during this study. 
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Appendix I: Stage 1 of the SOSMART Scoring Summary Sheet 

 

 


