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As childhood obesity rises in the United States, so does the need for effective,
sustainable physical activity interventions. The purpose of this study was to assess the
feasibility of an early morning care program as well as determine the program’s
effects on moderate-to-vigorous physical activity (MVPA) during the program and
outside of school, parental support for physical activity, media-based screen time, and
classroom on-task behavior. Two schools were recruited for participation; one
received a six-week experimental early morning care program (ES) while the other
continued their usual morning program (CS). Eleven students were recruited at the ES
(mean age = 7.9 ± 2.0 yrs, 86% female, mean BMI = 62.7 ± 27.2) and six were
recruited at the CS (mean age = 8.2 ± 1.5 yrs, 80% female, mean BMI = 67.8 ± 11.6).
Physical activity was monitored objectively using Actigraph GT1M accelerometers
before school in both groups and for 7 full days at baseline and at the end of the
program. Parental support, media-based screen time, and on-task behavior were also
measured at these time points. The results of the process evaluation demonstrated that
an early morning care program is feasible with 90% of the planned sessions being
implemented. By the fourth week of the program, though not significant, children in

the ES group spent a greater percentage of time in MVPA on “program days”
compared to “non-program days” (p > 0.05). No significant differences were seen in
physical activity outside of school, parental support, or media-based screen time in
either group (p > 0.05). The experimental early morning care program did not have
deleterious effects on classroom-on task behavior. In conclusion, a simple,
inexpensive intervention to increase physical activity seems to be a feasible during
early morning care without negatively affecting on-task behavior. Although the results
of the current study are promising, more research is needed to determine the effects of
such a program on physical activity levels during early morning care. It is also
apparent that different strategies are needed to influence parental support, media-based
screen time, and physical activity levels outside of school. It may not be feasible to
influence these behaviors during early morning care alone.
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CHAPTER 1
INTRODUCTION
The number of obese children in the United States is increasing dramatically.
According to the National Health and Nutrition Examination Surveys (NHANES), the
prevalence of obese children ages 6-11 has risen from 6.5% in 1980 to 18.8% in 2004
(Ogden et al., 2006). Obese children have an increased risk for health issues such as
insulin resistance and hypertension (Whitaker, Wright, Pepe, Seidel, & Dietz, 1997).
They also have a greater risk of being obese in adulthood, which can lead to more
serious conditions including cardiovascular disease and diabetes mellitus. One way to
decrease the prevalence of obesity, thereby decreasing the risk of chronic disease, is to
increase physical activity to meet recommended guidelines.
According to the National Association for Sport & Physical Education
(NASPE), children should accumulate at least 60 minutes of physical activity per day
(Corbin & Pangrazi, 2004). Similar guidelines from Strong et al. (2005) advocate 60
minutes of moderate-to-vigorous physical activity (MVPA). But, many children today
are not meeting these guidelines. It has been estimated that only 35.8% of students,
grades 9-12, participate in the suggested 60 minutes per day (Eaton et al., 2006).
Using accelerometry, Pate and colleagues reported that only about 69% of children
and youth were getting 60 minutes of physical activity five or more days per week
(Pate et al., 2002). Much of the research focused on increasing physical activity in
children is school based, looking at physical education, recess, or activity breaks
throughout the day. Although the classroom provides a chance to reach a multitude of
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children, increased pressure to perform academically and decreased budgets reduce the
available opportunities for physical activity during the school day ("NASPE," 2006).
Because of the reduced time available for physical activity during the day,
opportunities outside of school are also being examined. This research centers mainly
on after-school time. Organized after-school programs are a great opportunity to
increase physical activity. There are a large number of students who attend schoolbased child-care programs, and this will most likely continue to rise due to the
increasing numbers of single parent families and families with two working parents
(Vandell, Pierce, & Dadisman, 2005). But, again due to the increased pressure for
students to achieve higher academic standing, time for physical activity after school is
being limited. According to Trost and colleagues, only about 20 minutes of MVPA is
accumulated during a typical after-school program (Trost, Rosenkranz, &
Dzewaltowski, 2008). Another possible time to increase students’ physical activity is
during early morning care or school breakfast programs. In 2006, 9.7 million students
participated in the United States Department of Agriculture (USDA) School Breakfast
Program nation-wide ("USDA," 2008). No researchers, however, have looked at early
morning care programs as a possibility for improving physical activity.
Statement of the Problem
The aims of this study were to: (1) examine the effects of an early morning
care intervention on children’s MVPA during the program, MVPA outside of school,
sedentary behaviors outside of school, and parental support for physical activity; and
(2) determine the effects of the intervention on classroom on-task behavior.
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Research Hypotheses
Hypothesis 1: Children who participated in the early morning care intervention would
show a greater percentage of time in MVPA during the program than children
completing their regular morning program.
Hypothesis 2: Children who participated in an early morning care intervention would
show an increase in MVPA and decrease in sedentary behaviors outside of school in
comparison to children who completed their regular morning program.
Hypothesis 3: Parental support for physical activity would be higher among children
who received the early morning care intervention than children who completed their
regular morning program.
Hypothesis 4: Classroom on-task behavior would not be adversely affected among
children who participated in an early morning care intervention compared to children
who completed their regular morning program.
Operational Definitions
MVPA: Physical activity was defined as minutes of activity above four metabolic
equivalents (METs) as determined by the ActiGraph GT1M accelerometer.
Sedentary Behavior: For the purposes of this study, sedentary behavior was defined as
any media-based screen time activity that a child participated in, excluding school
related activities, as determined by a multi-item parent questionnaire.
Parental Support for Physical Activity: This was defined as a combination of parental
encouragement, involvement, facilitation, and role modeling, assessed using a multiitem parent questionnaire.
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On-Task Classroom Behavior: On-task behavior was characterized through direct
observation by trained personnel.
Assumptions
For this study, the following assumptions have been made:
1. Children and parents gave truthful responses on all self-report measures.
2. The presence of an observer did not affect classroom on-task behavior.
3. Accelerometers were worn as directed for the entire monitoring period.
Delimitations
The delimitations of this study are as follows:
1. Subjects were delimited to kindergarten through 5th grade children already
attending an early morning care program in two Corvallis area schools. One
school served as a comparison group and the other received the intervention.
2. Activities performed during the intervention were delimited to those that could
be performed by persons without formal training on instructing children and
could be performed in a limited area with little or no equipment
3. Activities were also delimited to those that can be assessed by accelerometry,
excluding activities that only use the upper body.
4. The intervention was delimited to three sessions per week for six weeks. Each
session included one to two ten-minute activities.
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Limitations
The following are limitations for this study:
1. This study only investigated elementary aged children, therefore the results
cannot be generalized to high school aged children, or children who are not yet
in elementary school.
2. Another limitation was lack of an objective measure to assess parental support
for physical activity. As with any self-report measure, responses may have
been affected by social desirability.
3. It was also recognized that accelerometers are insensitive to certain types of
movements. They are unable to detect increases in energy expenditure due to
activities such as walking up stairs or carrying objects.
Significance of the Study
The rise in childhood obesity has been well documented in the United States.
Along with the rise in overweight and obesity comes increased risk for many chronic
diseases, including cancer, hypertension, and diabetes mellitus. In order to decrease
the risk of obesity, children need to increase the amount of MVPA they are getting
daily. The time before school is an overlooked opportunity in which elementary school
aged children can participate in physical activity and learn the benefits of a healthy
lifestyle. Exploring this will give insight into the feasibility of an early morning care
intervention to increase physical activity and ultimately reduce the risk of obesity in
children.
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CHAPTER 2
REVIEW OF LITERATURE
Physical activity provides numerous benefits for children. Unfortunately, many
U.S. students are not meeting public health recommendations for physical activity.
The school environment serves as an ideal place to implement physical activity.
However, with decreasing amount of time available for physical activity during the
school day, there is a need for programs promoting physical activity before and after
school. This chapter serves as a review of the current literature surrounding physical
activity interventions in elementary school settings. First, the benefits associated with
physical activity in children will be outlined. Then, the public health guidelines for
physical activity and children’s compliance with these guidelines will be addressed.
Next, there will be an overview of the major interventions during school time,
including physical education, recess, and classroom-based interventions. There will
also be an overview of the current after-school physical activity interventions.
Following this, there will be a brief outline of the effect of the physical activity and
these interventions on markers of academic performance. Finally, the importance of
parental influences on physical activity with regards to program effectiveness will be
discussed, along with the possibility of using time before school to increase physical
activity in children.
Health Benefits of Physical Activity
The benefits of physical activity in adults have been well established. Physical
activity can decrease the risk of obesity and other major chronic diseases such as
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cardiovascular disease and diabetes mellitus. Although not as well documented,
physical activity can have many similar benefits in children. Children who exhibit
high levels of physical activity show less adiposity than their inactive counterparts.
Likewise, implementing physical activity in overweight children can reduce adiposity.
Adiposity and low levels of physical activity in children have been linked to
cardiovascular health implementations including hypertension, cholesterol levels, and
diseases such metabolic syndrome (Strong et al., 2005). Weight-bearing physical
activity in children has been associated with skeletal health and bone mass in
adulthood. There is also a suggested effect of physical activity on mental health issues,
such as anxiety, depression, and self-concept (Strong et al., 2005).
Physical Activity Guidelines
The amount of physical activity children need in order to gain benefits may
vary. Strong and colleagues have suggested that school-age youth participate in at
least 60 minutes of MVPA each day. They also stress the importance of choosing a
variety of activities that are age appropriate and enjoyable (Strong et al., 2005).
Researchers who compiled the NASPE guidelines note that children should avoid
sedentary behavior for more than two consecutive hours throughout the day (Corbin &
Pangrazi, 2004). In Healthy People 2010, the national health objectives, researchers
have outlined multiple goals for improving physical activity in children and
adolescents. These include increasing the percent who participate in at least 30
minutes of moderate or 20 minutes of vigorous physical activity each day and
decreasing sedentary behavior due to television viewing (USDHHS, 2000). In a recent
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article, investigators recommend that children participate in at least 30 minutes of
MVPA during the school day, including physical education classes and recess time
(Pate et al., 2006). In accordance with this recommendation, to meet the 60-minute
guideline, 30 additional minutes of physical activity are needed outside of school.
Compliance with Physical Activity Guidelines
Few researchers have measured physical activity in children using a
representative, population-based sample. The national Youth Risk Behavior Survey
(YRBS) includes questions on physical activity related to physical activity guidelines.
In the most recent survey, it was estimated that only 35.8% of students, grades 9-12,
participate in 60 minutes of physical activity on five or more days per week (Eaton et
al., 2006). Investigators examining another nationally representative survey, the Youth
Media Campaign Longitudinal Survey (YMCLS) conducted by the Center for Disease
Control and Prevention, concluded that almost one quarter of children between the
ages 9 and 13 did not participate in any free-time activity outside of school hours
("CDC," 2003). Troiano et al. (2008) examined compliance with a 60-minute
guideline using data from NHANES, 2004. When measured by accelerometery, they
estimated that 42% of children ages 6-11 accumulate the recommended 60 minutes per
day. This percent decreased to just 6-8% in 12-19 year-olds. Among younger children,
boys were significantly more active than girls, and this difference increased as
children moved into adolescence (Troiano et al., 2008). In an earlier paper, researchers
used seven-day accelerometer data to assess physical activity. A decline in physical
activity with age was again noted, but these authors found a much higher overall
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percent of children grades 1-12 meeting guidelines. One hundred percent of children
met guidelines in grades 1-3, declining to about 90% in grades 4-6, 58% in grades 7-9,
and only about 30% in grades 10-12 (Pate et al., 2002). However, a small, nonrepresentative sample was used in this study.
School-Based Physical Activity Interventions
It has been shown that a significant percent of children in the U.S. may not be
getting the recommended levels of physical activity and that effective interventions to
promote physical activity are needed. Children spend a large amount of time in school,
making it an ideal setting to increase physical activity. Schools also have the
opportunity to reach a large number of children and often have physical education and
classroom teachers that are interested in health-promotion (Pate et al., 2000). There are
several times within the school day to promote physical activity including physical
education classes, recess, and classroom time via activity breaks. There is also time
available before and after school, which could be an opportunity to teach children the
movement and self-regulatory skills needed for lifelong participation in physical
activity. The following is an overview of the major interventions in the school setting,
many of which have been disseminated to multiple communities and are still in use
today.
Physical Education Based Interventions
SPARK. Physical education classes are a common place for children to be
physically active during the school day. Unfortunately, researchers have shown that
the percent of time spent in MVPA during these classes was on average 8.6%
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(Simons-Morton, Taylor, Snider, & Huang, 1993). Findings such as this have lead to
many programs intervening on physical education classes. Sports, Play & Active
Recreation for Kids (SPARK) is one such intervention (Sallis et al., 1997). Fourth and
fifth grade physical education classes in this study were assigned to the experimental
group taught by physical-education specialists, trained classroom teachers, or the
control group taught by untrained classroom teachers. Each lesson contained both a
health-related activity such as jogging or aerobic dance and a skill-related activity
such as basketball or soccer. Another aspect of SPARK was a 30-minute classroom
session to teach children self-management tools, for example goal-setting. Newsletters
were sent home to encourage parental support. Changes in physical activity were
measured by self-report and accelerometry. Implementation was measured using direct
observation. SPARK was successful in significantly increasing MVPA in both the
physical education specialist and trained teacher-led cohorts. However, it produced no
change in physical activity levels outside of school time. Authors suggest that this may
be due to the lack of implementation (Sallis et al., 1997). This intervention requires
large time commitment, especially with regard to the 30-minute weekly selfmanagement lessons. This makes implementation difficult in schools with limited time
for physical activity. But, it is still in use showing that it is a sustainable program.
Dowda and colleagues evaluated the sustainability of SPARK. They observed the
program was successfully adopted and sustained in a multitude of communities
(Dowda et al., 2005).
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CATCH. Another multidimensional intervention focused on improving MVPA
in physical education is the Coordinated Approach to Child Health (CATCH). The
purpose of this program is to modify physical education classes, make improvements
in school lunch programs, and improve family involvement in children’s health.
Results showed that children participating in CATCH were more likely to have
increased physical activity outside of school and consume fewer high-fat foods (Perry
et al., 1990). The intervention is highly successful and is being implemented in
schools around the country.
Go for Health. The purpose of the Go for Health (GFH) intervention was to
create fitness intensive physical education classes, as well as behavior-based health
education classes, and to lower fat and sodium in lunches. The physical education
component (Children’s Active Physical Education, or CAPE) consisted of multiple 6-8
week sessions made to increase enjoyable MVPA during the day. Physical activity
was measured by direct observation during physical education classes, showing a
significant increase in MVPA from 4 minutes at baseline to approximately 12 minutes
in one school and over 16 minutes in the other. No change was seen in the control
schools (Simons-Morton, Parcel, Baranowski, Forthofer, & O'Hara, 1991). The
investigators did not examine physical activity beyond physical education class. So, it
may be possible that children compensated by decreasing MVPA throughout the rest
of the day. And, as before, it would require a large amount of time, effort, and money
to implement this intervention. A smaller scale intervention that incorporates physical
activity into existing curriculum may be more feasible in most school settings. The
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following are classroom-based programs that allow teachers to use physical activity as
a learning tool.
Classroom Physical Activity Interventions
While researchers have been successful at providing physical activity in
physical education classes, opportunities and funding for physical education is being
limited. Specialists are beginning to look at other times during the school day. There
have been multiple interventions looking at the possibility of incorporating short
“physical activity breaks” into the school day. Action Schools! BC is one such
program.
Action Schools! BC. Action Schools! BC is an intervention focusing on
multiple areas to increase physical activity in children. These include both physical
education and classroom action. Schools participating in the intervention were asked
to provide children with a minimum of two 40-minute physical education classes per
week. Classroom teachers were asked to include 15 extra minutes of activity into each
school day with activities such as “bounce at the bell” or stretching breaks.
Participating schools were designated as a liaison school (LS), which was provided
with program staff and resources, a champion school (CS), which was provided with
resources and an existing school member was assigned as a facilitator, or a usual
practice (UP) school, which was instructed to continue normal activities. Physical
activity was measured using pedometers during the intervention, which lasted 11
months (excluding the summer months). Boys in the CS group showed higher physical
activity than the LS, but there was no difference between UP and LS or UP and CS.
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Boys in the LS group averaged 1175 more steps daily than the UP group, although this
was not statistically significant. No differences were found for girls in any groups
(Naylor, Macdonald, Warburton, Reed, & McKay, 2008). The authors suggest that
results were not significant due to the small sample size and variability in clusters. It
was also shown in an earlier study that the feasibility of implementation was strong,
and teachers felt the activities were realistic (Naylor, Macdonald, Zebedee, Reed, &
McKay, 2006).
TAKE 10!®. The goal of TAKE 10! is to promote physical activity through the
use of ten-minute physical activity breaks throughout the school day (Stewart,
Dennison, Kohl, & Doyle, 2004). Researchers developed a teacher curriculum that
provides grade-specific activities related to multiple academic subjects. Teachers also
receive training to guide their integration of these activities. An evaluation of Take10!
was conducted to examine execution and changes in MVPA by accelerometry.
Activity was classified as light (< 3 METs), moderate (3-6 METs), or vigorous (> 6
METs). Authors determined that the program was successful in achieving MVPA
during the activities and that teachers found the activities easy to implement (Stewart
et al., 2004). Unfortunately, no control group was used, and it is unclear if children
compensated for the increase in MVPA by being less physically active throughout the
rest of the day.
Energizers. Energizers, like TAKE 10!, is a program that uses simple activities
to bring physical activity into existing academic curriculum for elementary-age
children. Again, the activities were about ten minutes in duration and incorporated
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learning materials specific to age and grade level. These activities could be done in a
small amount of space and did not require extra materials. Teachers also participated
in a 45-minute training on how to lead the activities and were given a booklet of all
possible options. To test the efficacy of the program, changes in physical activity
levels were assessed using 5-day pedometer data. The intervention classes had almost
800 more steps in class per day than did the control classes. The number of steps per
activity ranged from 160 to 1223. The authors concluded that Energizers in general
increased physical activity (Mahar et al., 2006). Although pedometers are an objective
measure used to quantify physical activity, accelerometers would have been a better
option, as they are more sensitive to exercise intensity. Also, pedometers were not
worn outside of the classroom, so it is still a possibility that children are compensating
by decreasing their activity in other areas.
Recess Interventions
Other programs have been implemented during school recess or free-play time.
Ridgers and coworkers recommend that at least 40% of play time should be spent in
MVPA in order to contribute substantially to daily guidelines (Ridgers, Stratton, &
Fairclough, 2006). One group of researchers conducted an intervention to look at
changes in physical activity due to adding colorful markings to the playground. At the
intervention school, children helped design images that were painted on the
playground surface. Images included castles, hopscotch, mazes, snakes and ladders,
and letter squares. Physical activity was assessed using heart rate monitors for four
weeks after the playground was painted. Children in the intervention group increased
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MVPA by 18 minutes per day. This was significantly higher than the control group
(Stratton, 2000).
Another group of researchers examined the effects of adding multi-colored
play-zones along with physical structures on physical activity in children during recess
time. Three zones were designated and color-coded; red was the sports area, blue was
the fitness and skills area, and yellow was the ‘chill out’ area. Teachers were asked to
explain each zone to children during the school day. No training was administered for
playground supervisors. Physical activity levels were measured using ActiGraph
accelerometers before and six weeks after playground remodeling. MVPA was
increased six percent more in the intervention group than the control group. However,
when this was adjusted for potential confounding variables, the difference decreased
and was no longer statistically significant. It was concluded that playground
remodeling had an effect on MVPA, but there may be other influencing factors
(Ridgers, Stratton, Fairclough, & Twisk, 2007). For these recess interventions to be
successfully implemented and sustained, schools must provide adequate amounts of
playtime (Ridgers et al., 2006). Unfortunately, the time available for physical activity
during the school day is decreasing as the pressure for academic performance
increases ("NASPE," 2006). This draws attention to the importance of time spent
outside of the typical school day. The following is a review of the major physical
activity programs implemented during out-of-school time.
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After School Interventions
CATCH Kids Club. CATCH Kids Club (CKC) is an after-school adapted
version of the previously mentioned CATCH program implemented in grades K-2 and
3-5. The program was piloted in 16 schools and physical activity was measured by
direct observation. This program included teacher-led education lessons based on
Social Cognitive Theory, similar to CATCH. It also included a physical activity
section in order to help children accumulate at least 40% of recommended daily
MVPA. Finally, participants were provided with healthy snacks and lessons to
improve food choices. Teachers implementing the program participated in two
intensive training sessions. Assessment of the pilot program was only done in the
older grades (3-5). Physical activity levels were measured using a direct observation
technique, System for Observing Fitness Instruction (SOFIT). The investigators
showed that children participating in CKC increased the proportion of time spent in
MVPA after school as compared to a decrease in MVPA in the control group. The
intervention group also showed a significant decrease in sedentary time. Focus groups
for program staff were conducted at the end of the pilot program. One well-liked was
the ability for older children to instruct certain lessons and activities, allowing for
more age-appropriate participation. Enjoyment was also increased with the use of
music. A major concern highlighted in the focus group was turnover rate of
employees. New employees had difficulties implementing the activities with no
training (Kelder et al., 2005). To resolve this, an easy-to-follow curriculum with
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sample activities could be formed. One such plan was used in the following afterschool program.
Georgia FitKid. Georgia FitKid was an intensive program implemented to
promote healthy lifestyles in children. In a daily two-hour after-school session, there
were three 40-minute blocks consisting of (1) MVPA, (2) muscle strengthening,
stretching, and motor skill activities, and (3) academic work and snack time. Each
month of the program had a different activity theme, for example soccer or basketball.
Activity plans were distributed to instructors giving sample activities similar to those
in CATCH and SPARK. In addition, instructors received staff training sessions. Daily
attendance records were taken, and heart rate monitors were worn to ensure intended
physical activity levels. After each session, bus transportation was offered to all
participants, which proved to be a major expense (Yin et al., 2005). To assess the
success of the program, a three-year evaluation was conducted following third grade
participants through to the end of fifth grade. Children who participated in at least
40% of the sessions each of the three years showed improvements in both fitness
levels and percent body fat compared to a control group (Gutin, Yin, Johnson, &
Barbeau, 2008). Because sport themes were often selected, it is possible that children
who do not excel in these activities may have had less interest. Other disadvantages of
this program were the need for certified instructors and the high cost of providing
bussing for all children. This is not a feasible option for many schools, especially
those with small budgets for physical activity or after-school programs. Without
proper resources, such a rigorous program would be impractical.
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Although implementing a physical activity intervention after school is a viable
option, many children already participate in other organized activities during this time.
Another possible option to increase children’s physical activity is before-school time.
Many students arrive to school early for school breakfast programs, for supervision
while parents are at work, or other various reasons. According the USDA, over 9
million students participated in the School Breakfast Program in 2006 ("USDA,"
2008). No researchers have investigated the physical activity levels of students who
arrive to school early or have attempted to create an early morning physical activity
intervention.
Physical Activity and Academic Performance
Some feel that physical activity before school may increase disruptive behavior
thereby decreasing academic performance. A recent review article evaluated the
evidence linking school-based physical activity programs with improved academic
performance. The authors noted multiple quasi-experimental and cross-sectional
studies reporting a positive association between physical activity and academic
performance (Trudeau & Shephard, 2008). Importantly, an increase in time for
physical education did not adversely affect academic performance. Mahar et al. (2006)
evaluated the effect of Energizers, the classroom physical activity program, on
classroom on-task behavior. On-task behavior was measured by direct observation
pre- and post- Energizer in the experimental group and pre- and post-sedentary break
in the comparison group. The experimental group showed significantly greater on-task
behavior than the comparison group (Mahar et al., 2006). Illustrating that an
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intervention has no negative effects on performance could greatly increase support
from principals, teachers, and school staff, which is necessary for the success of any
school-based program.
Parental Influences on Physical Activity
Along with support from teachers and administrators, many other factors can
lead to a productive physical activity intervention. It has been shown that parents
strongly influence activity levels of their children. Suggested factors include parental
modeling, parents’ perceived importance of physical activity, parental enjoyment of
physical activity and parental support for physical activity (Trost et al., 2003). A
recent review examined modifiable and non-modifiable parental determinants of
children’s physical activity. The two modifiable factors reviewed were parental
activity levels and parental support for physical activity. The effects of parental
physical activity were inconclusive, with six studies reporting a positive correlation to
child activity level, seven reporting no correlation, and one reporting a negative
relationship. The authors suggest that parental modeling of physical activity is not a
strong predictor of physical activity in children. Conversely, it was found that parental
support for physical activity was significantly related to physical activity in children.
In all but one of the reviewed studies, researchers showed a strong correlation.
Authors identified three factors of parental support that were most influential:
encouragement, involvement, and facilitation. But, it is unclear whether these factors
are directly related or if there is a mediator such as self efficacy (Gustafson & Rhodes,
2006). Regardless of this distinction, when creating a physical activity intervention in
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children, parental support should also be considered. Ridgers and colleagues highlight
the importance of involving parents in any multi-component intervention to increase
physical activity in youths. They note that simple strategies such as newsletters or
homework assignments have been successful in interventions targeting adolescents.
Unfortunately little research has been done utilizing similar strategies targeting
children (van Sluijs, McMinn, & Griffin, 2007).
Conclusion
Many in-school interventions have been successful at increasing physical
activity in children, while showing no decreases in on-task behavior. By
acknowledging parental support for physical activity, such interventions may show
greater results. But, unfortunately little is known about children’s physical activity
levels outside of school time. There have been a small number of after-school
interventions to increase MVPA, but no known research has examined before-school
time as a possibility for increasing physical activity. This is an overlooked opportunity
for increased physical activity. Many children could benefit from a physical activity
intervention during early morning care.
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CHAPTER 3
METHODS
Settings
The study protocol was conducted in two elementary schools located in
Corvallis, Oregon. Adams Elementary School served as the experimental school (ES),
and Hoover Elementary School served as the comparison school (CS). Adams
Elementary School has approximately 450 students, 16% of whom qualify for free or
reduced price lunch, and 4% have English as a second language ("Adams Elementary
School Population," 2008). Hoover Elementary School has approximately 400
students, 12% are eligible for free or reduced price lunch, and 7% have English as a
second language ("ODE," 2007). All procedures were approved by both the
university’s institutional review board and the school district’s review board before
implementation.
Recruitment
To complete the assessment of outcome variables, students required parental
consent. Consent documents were sent home with students who were signed up for
morning care (if sign-up was available) or who regularly participated in early morning
care. Follow-up letters and e-mails with attached consent forms were distributed via
take-home folders and parent listserves. Of the 21 students who returned consent
documents four did not attend morning care regularly and therefore did not participate,
leaving 17 total students (ES = 11 students, CS = 6 students). All students recruited
were in grades K-5 in fall of 2008.
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Intervention
The objectives of this study were as follows: increase physical activity during
early morning care, increase out-of-school physical activity, decrease media-based
screen time, and improve parental support for physical activity, while showing no
detrimental effects on classroom on-task behavior. In order to meet these objectives a
program was implemented to provide physical activity before school while integrating
movement into academic learning, to provide health information for parents and
students, and to teach skills to reduce sedentary behavior and increase physical activity
throughout the day. Figure 1 is a logic model for the intervention.
Intervention activities occured three days per week for six weeks in the ES. All
activities were started after 7:30AM and finished before the first bell at 7:55AM
giving students ample time to arrive at their classrooms. Within each session, at least
one 10-minute movement activity was conducted that integrated learning concepts
coming from multiple academic areas. The activities were specifically designed for
implementation in a small area and needed little to no equipment. Music was also
incorporated where possible. Informational packets were sent home to parents by US
mail which included information on local events and opportunities to increase physical
activities and improve healthy behaviors, suggestions of fun ways for parents and
students to participate in physical activity together, information on the benefits of a
healthy life-style, ways for parents to reduce media-based screen time, etc. A program
curriculum binder was created for future implementation by current school staff. This
curriculum outlines possible activities and any minimal equipment needed. Activities
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and curriculum were created specifically so no previous teaching experience is
necessary. It includes tips on how to implement activities, for example using catch
phrases, or how to modify activities for multiple age groups. It also includes a brief
introduction explaining the importance of physical activity in children. (Refer to
Appendix A for Get Movin’ in the Morning curriculum.) Table 1 provides a list of
sample activities completed during the program.
Process Evaluation Methods
To assess the feasibility of the program, a process evaluation was conducted.
Process measures included attendance at each session, total number of sessions and
activities completed, and students’ responses to these activities. Enjoyment was
assessed by the number of students participating during each type of activity including
those with or without music, group work, or an element of competition. Problems
encountered during implementation were also recorded. School principals were
interviewed by program staff at the conclusion of the intervention to determine the
benefits, barriers, and facilitators to implementation.
Anthropometrics
Height and weight measurements were taken with students wearing light
clothing and with shoes removed. Weight was measured to the nearest 0.1kg using a
portable electronic scale (Seca Corp, Model 770, Hamburg, Germany). Height was
measured to the nearest 0.1cm using a portable stadiometer. Body mass index (BMI)
and percentiles were then calculated using procedures outlined in the CDC growth
charts (Kuczmarski et al., 2000).
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Physical Activity Behavior
Accelerometry
MVPA during each morning session was measured objectively using the
ActiGraph GT1M accelerometer. These devices detect vertical acceleration in normal
human movement, while filtering out high-frequency vibrations. Activity or
acceleration is summed over a user-defined time interval or epoch and stored in real
time. For the purposes of this study, epoch was set at 15 seconds to account for the
intermittent activity patterns of children (Bailey et al., 1995). The ActiGraph has been
shown to be both valid and reliable in children. A review article by (Trost, McIver, &
Pate, 2005) noted ActiGraph validity coefficients ranging from r = 0.53 to r = 0.78
depending on the activities and criterion measures. They also noted that the inter- and
intra-unit coefficient of variation was less that five percent.
GT1M accelerometers were worn on the right hip. They were placed on
students at their arrival to early morning care and removed after the first bell rang.
This was done everyday during weeks 1, 3, 5, and 7. On weeks 2, 4, and 6 monitors
were only worn on program days in the ES and corresponding day in the CS. Weartime, along with attendance was recorded. During weeks 1 and 7 students were
instructed to wear accelerometers for seven full days, including two weekend days.
The GT1Ms were distributed Monday during morning care and collected the following
Monday before school began. If students were not in attendance on the distribution
day, monitors were handed out the next day the child was present and collected seven
days later. Students were shown how to properly wear accelerometers. They were
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instructed to wear them only during waking hours and to take devices off during any
water activities including bathing or swimming. Parents were given a log to record the
time accelerometers were put on and taken off as well as any activities done without
wearing accelerometers. A reminder sheet was also provided showing proper monitor
placement.
Data Reduction
Stored accelerometer counts were downloaded into a customized data
reduction program for determination of time spent in sedentary behavior (SB, <1.5
METs), light (LPA, 1.5-3.9 METs), moderate (4.0-6.9 METs), and vigorous (≥7.0
METs). Time spent in moderate and vigorous activity were combined to create
minutes of moderate-to-vigorous physical activity (MVPA). Age-specific cut-points
corresponding to these intensity levels were taken from the Freedson child equation
(Freedson, Pober, & Janz, 2005). For the seven-day monitoring, non-wear time was
measured by summing the number of consecutive zero-counts accumulated in strings
of ten minutes or longer. A monitoring day was considered valid if estimated weartime was equal to or greater than 600 minutes. (Trost et al., 2008). A minimum of
three valid monitoring days were necessary for data to be included in the analysis.
Parent Questionnaire
Parents of students completed a short questionnaire to assess student and
household demographic information, student’s physical activity levels, media-based
screen time, and parental support for physical activity. (Refer to Appendix B for
Parent Survey.)
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Student Physical Activity Level
Two questions assessed the number of days per week the student was
physically active for 60 minutes or more. For each student, a score was created by
averaging the coded responses to these two questions.
Media-Based Screen Time
Modified versions of the questions used in the 2007 Youth Risk Behavior
Survey (YRBS) were used to measure media-based screen time. Parents were asked to
respond to four questions regarding their chid’s screen time. These included how
much time their child spends watching TV on school days and weekend days and how
often their child uses the computer for something that is not school work, (e.g. “On an
average school day how many hours does your child play video or computer games or
use a computer for something that is not school work?”) Examples of games,
including Nintendo, Game Boy, and Playstation were given. A seven-point response
scale was used with responses ranging from ‘my child does not play video or
computer games’ to ‘5 or more hours per day’. The original questions have been
shown to be valid and reliable in adolescents with percent agreement ranging from
75.00 to 92.36, and Kappa coefficient ranging from 0.39 to 0.66, depending on race.
Spearman rank correlation coefficient was statistically significant for all races (p >
0.05) (Schmitz et al., 2004). The measure was also shown to be valid when compared
to a seven-day log using Spearman correlation coefficient (r = 4.57) (Schmitz et al.,
2004). Reliability and validity may vary with modification of the survey questions. A
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score was calculated for each student by taking an average of coded responses to the
four media-based screen time questions.
Parental Support for Physical Activity
The parental support for physical activity scale consisted of five items
measuring how frequently parents provide instrumental, informational, and appraisal
support for their child’s physical activity. More specifically, the scale asked parents
how frequently they have done the following: “encouraged their child to do physical
activities or play sports,” “done a physical activity or played sports with their child,”
“provided transportation so their child could go to a place where he or she can do
physical activities or play sports,” “watched their child participate in physical activity
or sport,” and “told their child that physical activity is good for his or her health.”
Responses were recorded on a six-point scale with “never” and “daily” serving as
endpoints. This measure was shown to have a one-week test-retest reliability of R =
0.81 and acceptable evidence of internal consistency, (Chronbach’s alpha of 0.78)
(Trost et al., 2003). An average score was calculated, detailing the parents’ support for
physical activity. This was accomplished by averaging coded responses to the five
questions from the mother and father separately.
Classroom On-Task Behavior
Classroom on-task behavior was measured using a modification of the direct
observation system modeled by Mahar et al. (2006). A momentary time sampling
procedure was used to continuously classify students’ behavior as “on task” or “offtask” using a handheld Pocket PC PDA. Criteria for student on-task behavior was (1)
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seated at own seat, (2) work materials on desk in front of participant, (3) eyes on
teacher, board, or work, (4) reading or working on proper assignment, and (5) when
appropriate, asking relevant questions to teacher or other student. Any other behavior
was considered off task (Shimabukuro, Prater, Jenkins, & Edelen-Smith, 1999).
Students participating in the morning care program were observed in the classroom for
the first 30 minutes of the school day. When there were multiple students observed in
one classroom, they were scanned in 5-minute rotations. To assess inter-rater
reliability, two raters simultaneously viewed and coded classroom behavior. Results
were compared using percent agreement and considered satisfactory when raters
reached greater than 95% agreement. Percentage of observation time spent on-task
was calculated for each student.
Design and Analysis
A nonequivalent-control-group design was used in the current study. One
school served as the experimental school and the other as the usual-care comparison
school. Categorical descriptive characteristics were compared using Pearson chisquare. Baseline assessments of the outcome variables were completed during the
beginning of the fall semester, with post-assessments taken at the end of the six-week
experimental early morning care program, prior to the end of the semester. Differences
between the intervention and comparison schools on these outcome variables were
tested for statistical significance using an analysis of covariance (ANCOVA). Each
model included condition (experimental v. comparison) as the grouping variable and
pre-test scores as a covariate. MVPA during the program was assessed in the
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experimental and comparison schools during week one through week seven. Betweenschool weekly averages were compared using a repeated measures analysis of variance
(ANOVA), condition (2) by time (7). A pre-planned contrast was used to test
differences between schools at each time point. In the experimental school, physical
activity levels were assessed on program and non-program days during weeks three,
five, and seven. Within-school comparisons were analyzed using a repeated measures
ANOVA, condition (2) by time (3). Alpha-level was set at 0.05. Data was entered and
analyzed using SAS PROC GLIMMIX and SPSS Version 15.0.
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Table 1. Description of Sample Get Movin' in the Morning Activities.
Activities by subject
Physical Activity

Description

Heart Smart

Students march in place while instructor gives background information
about the heart (e.g. function, size, location). Instructor then describes
activities that strengthen the heart (e.g. swimming, biking) and weaken
the heart (e.g. smoking, eating fatty foods). Instructor calls out an
activity, if it is heart strengthening, students jump up and down for ~10
sec. If it is heart weakening students fall to the ground. Instructor calls
on students to give examples.

Flexibility Tag

Instructor explains the importance of flexibility. 1-2 students are
selected as “taggers” and try to tag the other students. Once tagged,
students must stretch for 30 sec to return to the game. Instructor
regulates when to switch taggers.

Nutrition
Red Light/Green
Light Nutrition

Students start at one end of the gymnasium while instructor call out a
food. If it is a “green light food” (healthy) students run towards the end
line. If it is a “red light food” (unhealthy) students freeze. Instructor
continues to call foods until all students cross the end line. Instructor
can choose students to call out foods.

Healthy Meal
Planning

Instructor sets up cones around the room with pictures of
healthy/unhealthy foods under them. Students move in pairs around
the room and choose 2 different foods for each meal of the day
(breakfast, lunch, and dinner). The object is to create a variety of foods
from each food group while avoiding the unhealthy options.

Academics
Space Jam

Instructor reads a story aloud that contains multiple verbs/action words.
Every time an action word is read the students must do that action (e.g.
Instructor reads, “Billy walked his dog.” Students walk around
pretending to lead a dog.)

Active Word Find

Instructor sets up cones in a grid with letters and instructions (e.g. move
forward 1 and left 2 cones) under each cone. Students move in pairs
from cone to cone following instructions and recording letters under
each cone to solve the mystery word.
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CHAPTER 4
RESULTS
Participant Characteristics
Descriptive statistics for the experimental and comparison schools are provided
in Table 2. In the ES, 55% were female, 64% were white, 36% were eligible to receive
free or reduced price lunch, and 64% of mothers and 82% had at least a Bachelor’s
degree. In the CS, 83% were female, 67% were white, 33% were eligible to receive
free or reduced price lunch, and 50% of mothers and 33% of fathers had at least a
Bachelor’s degree. There was no significant difference between groups for gender,
ethnicity, free or reduced price lunch eligibility, or parents’ education (p > 0.05).
There was no significant difference in age (ES = 7.6 ± 2.0 yrs, CS = 7.8 ± 1.3 yrs, p >
0.05) or BMI percentile (ES = 66.9 ± 27.0, CS = 67.6 ± 11.8, p >0.05) between
schools.
Results of Process Evaluation
The experimental early morning care program was implemented successfully,
with activities performed on 16 of the possible 18 program days. Activities were
conducted 2-3 days per week over 6 weeks for a total of 16 program days. One 10minute activity was completed each day, with the exception of one day where two
activities were completed. On average, nine students participated in the activities each
day (9.1 ± 3.6 students/activity). When music was played during program activities,
participation was 14.0 ± 2.4 students/activity compared to 7.4 ± 2.0 students/activity
when music was not played. This difference was statistically significant (p < 0.05).
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There were no significant differences in participation when activities involved group
work or an element of competition (p > 0.05).
One problem faced during implementation of program activities was students’
late or inconsistent arrival to the morning care program. Another issue was the lack of
mandatory participation in program activities; students were allowed to choose
between participating in program activities, active games (i.e. basketball, jump rope,
foursquare), or sedentary activities (i.e. board games, card games, coloring).
Interviews with school principals and morning care supervisors revealed the
following barriers to implementation: the need for extra supervision and space if the
program participation increased and the manor in which the program is delivered (feebased vs. non fee-based). These problems were addressed with successful
implementation of the experimental early morning care program. Overall, principals
and supervisors thought the program was feasible and easy to implement at a low cost.
Early Morning Physical Activity Levels
Between School Comparison
The proportions of program time spent in SB, LPA and MVPA for the CS and
ES are displayed in Figure 2. For the ES, the percentages of time spent in SB, LPA,
and MVPA at baseline were 44.2 ± 6.5, 33.7 ± 4.4, and 22.2 ± 6.0 respectively. For
the CS, the percentages of time in SB, LPA, and MVPA at baseline were 26.2 ± 9.0,
39.6 ± 5.9, and 34.6 ± 8.1 respectively. Over the seven-week study period, the ES
spent a greater percentage of time in SB, however this difference was only statistically
significant in weeks four, five, and six (p < 0.05). The ES also spent a significantly
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lower percentage of time in LPA in weeks five and six and MVPA in weeks two, four,
five, and six (p < 0.05).
Within School Comparison
To determine if the experimental early morning care program resulted in
significantly different levels of physical activity relative to the current morning care
program at the experimental school, we compared activity levels on “program days”
and “non-program days”. In the third week, percentage of time was higher in SB,
lower in LPA, and lower in MVPA on program days in comparison to non-program
days. However, none of these differences were statistically significant. In week five,
the percentage of time spent in SB on program days was lower in comparison to nonprogram days, though not significantly different (p > 0.05). In week seven the
percentage of time spent in SB on program days was lower in comparison to nonprogram day resulting in a trend towards significance (p = 0.12). Consequently, the
percentage of time spent in LPA and MVPA in weeks five and seven were higher on
program days in comparison to non-program days, but these differences were not
significant (p > 0.05). Average time spent in SB, LPA, and MVPA for program and
non-program days are depicted in Figure 3.
Classroom On-Task Behavior
No significant changes were observed in on-task behavior in the two schools
over the 7-week study period (adjusted post-test means ES = 90.6 ± 2.0, CS = 87.4 ±
2.3; p > 0.05). These results are illustrated in Figure 8.
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Physical Activity Levels Outside of School
Seven-Day Accelerometry
Results for the 7-day physical activity monitoring are summarized in Table 3.
In the ES, nine participants had at least three valid monitoring days at pre- or posttesting. Four of the nine had at least three valid monitoring days during both pre- and
post-testing. In the comparison school, of the five participants with at least three valid
monitoring days at pre- or post-testing, four had three valid days during both pre- and
post-testing. There were no significant differences between schools for average wear
time (p > 0.05). Average daily wear time was 776.7 ± 51.2 minutes and 789.3 ± 55.1
minutes in weeks one and seven respectively for the ES and 810.0 ± 64.7 minutes and
784.8 ± 76.5 minutes in weeks one and seven respectively for the CS. In the ES,
average daily time in SB was 526.8 ± 46.6 minutes at baseline, which decreased to
468.3 ± 58.5 minutes in week seven; daily LPA increased from 184.8 ± 29.9 minutes
at baseline to 224.8 ± 16.9 minutes in week seven; and daily MVPA was 81.7 ± 15.7
minutes in baseline and 80.8 ± 10.1 minutes in week seven. None of these changes
were statistically significant (p > 0.05). In the CS, daily time spent in SB was 445.8 ±
54.2 minutes in week 1 and 437.1 ± 85.7 minutes in week seven; daily LPA decreased
from 80.0 ± 13.3 minutes to 74.8 ± 10.8 minutes; and daily MVPA decreased from
109.9 ± 18.5 minutes at baseline to 98.5 ± 14.7 minutes in week seven. None of these
differences were statistically significant (p > 0.05).
At baseline and week seven, students in the CS exhibited lower levels of SB
and higher levels of LPA and MVPA than students in the ES though the differences
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were not statistically different (p > 0.05). There was no evidence of a school by time
interaction. At baseline, 66.7 % of participants in the ES and 100.0% of participants in
the CS met the guideline of 60 minutes of daily MVPA. In week seven, 71.4% and
100.0% of participants in the ES and CS respectively met this guideline.
Parent-Reported Outcomes
Results from the parent questionnaire are provided in Table 4.
Physical Activity
The ES had slightly higher adjusted means in week seven, though this
difference was not statistically significant (ES = 5.7 ± 0.7 days, CS = 5.3 ± 0.8 days; p
> 0.05).
Media-Based Screen Time
There was no difference between the ES and CS in week seven adjusted mean
scores for media-based screen time (ES = 1.8 ± 0.2, CS = 1.8 ± 0.2; p > 0.05).
Parental Support for Physical Activity
No significant differences were found in mothers’ support for physical activity
(ES = 2.5 ± 0.4, CS = 2.9 ± 0.5; p > 0.05). Fathers’ support adjusted mean score for
physical activity was slightly higher in the comparison school at post-testing, but this
was not significant (ES = 2.3 ± 0.4, CS = 3.4 ± 0.7; p > 0.05).
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Table 2. Descriptive characteristics of students in the intervention and
comparison morning programs.1

Experimental (N=11)
7.6 ± 2.0

Comparison (N=6)
7.8 ± 1.3

% Female

54.5

83.3

Ethnicity (%)
White
Pacific Islander
Asian
Hispanic

63.6
27.3
9.1
0.0

66.7
0.0
0.0
16.7

% FRPL Eligible

36.4

33.3

% College Graduate
Mother
Father

63.6
81.8

50.0
33.3

66.9 ± 27.0

67.6 ± 11.8

Age (yr)

BMI (percentile)
1

FRPL = free/reduced price lunch; BMI = body mass index (percentiles calculated
according to CDC Growth Charts).
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*

*
*

(a)

*

*

(b)

*
*

*

(c)

Figure 2. Mean percentage of time spent in (a) sedentary behavior, (b) light physical
activity, and (c) MVPA. * = significant group difference (p > 0.05).
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(a)

(b)

(c)

Figure 3. Mean percentage of ES morning time spent in (a) sedentary behavior, (b)
light physical activity, and (c) MVPA.
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Figure 4. Unadjusted means for percentage of time spent on-task pre and post
intervention.
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Table 3. Objectively measured physical activity levels.2
Experimental (N=9)
Wear Time (min)

Week 1
776.7 ± 51.2

Week 7
789.3 ± 55.1

Week 1
810.0 ± 64.7

Week 7
784.8 ± 76.5

Sedentary (min)

526.8 ± 46.6

468.3 ± 58.5

445.8 ± 54.2

437.1 ± 85.7

Light PA (min)

184.8 ± 29.9

224.8 ± 16.9

254.2 ± 33.4

245.6 ± 25.4

Moderate PA (min)

60.9 ± 11.6

62.7 ± 7.3

80.0 ± 13.3

74.8 ± 10.8

Vigorous PA (min)

20.3 ± 4.9

18.1 ± 3.6

29.9 ± 6.2

23.1 ± 5.0

81.7 ± 15.7

80.8 ± 10.1

109.9 ± 18.5

98.5 ± 14.7

MVPA (min)
2

Comparison (N=5)

PA = physical activity; MVPA = moderate-to-vigorous physical activity.
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Table 4. Means and standard deviations for self-reported physical activity, screen
time, and mother and fathers’ support for physical activity pre and post intervention.
Experimental

Comparison

p- value

Effect Size

Physical Activity
Pretest
Posttest
Adjusted Posttest

4.6 ± 1.5
5.5 ± 1.9
5.7 ± 0.7

5.6 ± 1.1
5.5 ± 1.5
5.3 ± 0.8

0.74

0.5

Screen Time
Pretest
Posttest
Adjusted Posttest

1.3 ± 0.7
1.7 ± 0.5
1.8 ± 0.2

1.8 ± 0.3
2.0 ± 0.6
1.8 ± 0.2

0.76

0.0

Mothers’ Support
Pretest
Posttest
Adjusted Posttest

2.7 ± 0.8
2.6 ± 1.3
2.5 ± 0.4

2.4 ± 0.6
2.8 ± 0.6
2.9 ± 0.5

0.56

-0.8

Fathers’ Support
Pretest
Posttest
Adjusted Posttest

3.0 ± 0.8
2.6 ± 1.3
2.3 ± 0.4

2.0 ± 0.9
2.8 ± 1.1
3.4 ± 0.7

0.25

-1.6
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CHAPTER 5
DISCUSSION
The primary aim of this study was to explore the potential efficacy of an
experimental school-based early morning care program providing structured “move
and learn” activity experiences and behavioral skills training. We hypothesized that,
compared to those participating in their usual early morning care program, students
participating in the experimental early morning care program would exhibit higher
levels of MVPA before school. Contrary to our hypothesis, students in the comparison
school exhibited higher levels of physical activity during early morning care at
baseline and throughout the six-week program. However, it is important to note that
by the fourth week of the six-week intervention, MVPA levels within the experimental
school were higher on “program days” than on “non-program days” when students
completed their usual early morning care program. A second aim was to determine the
effects of the experimental early morning care program on MVPA levels outside of
school. We hypothesized that teaching behavior skills during early morning care
would translate to increased participation in MVPA outside of school. There were no
significant differences between students participating in the experimental program and
those in the comparison program. Although, there was a trend toward increases in light
activity and decreases in sedentary behavior among students in the experimental
program relative to the comparison program. A third aim was to determine the effects
of the intervention on media-based screen time and parental support for physical
activity. We hypothesized that students participating in the experimental morning care
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program would accumulate less media-based screen time and receive increased
parental support for physical activity compared to those attending their usual early
morning care program. This hypothesis was also not supported, as the program
resulted in no change in media-based screen time or parental support. A fourth aim
was to investigate the influence of the experimental early morning care program on
classroom on-task behavior. We hypothesized that the program would not have
deleterious effects on classroom on-task behavior. In support of our hypothesis
participation in the early morning program did not negatively impact classroom ontask behavior. Overall, our findings confirm that implementation of a non-resource
intensive and highly translatable activity program is feasible during early morning
care. However, the program’s modest impact on physical activity levels both during
the program and outside of school suggests that significant modifications to the
program are needed. In addition, our null findings in relation to media-based screen
time and parental support for physical activity suggest that a brief physical activity
intervention implemented before school may not be sufficient to modify these
outcomes.
The results of the process evaluation demonstrate that the implementation of a
before-school physical activity program for elementary schoolchildren is indeed
feasible. The experimental morning care program was successfully conducted three
days per week for six weeks with 90% of the intervention activities being
implemented as planned. On average, nine students participated in program activities
each day. We did, however, encounter a number of barriers to implementation. First,
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despite receiving strong support from the school principal and the school’s wellness
committee, we were unable to make participation in the experimental morning care
program compulsory for all attending students. Intervention activities were
implemented alongside the activities normally available during early morning care
(e.g. coloring, card games, foursquare, and basketball). Consequently, students could
choose not to participate in the intervention activities at any time. Second, the variable
arrival times of students to the early morning care program made it difficult to
complete a number of the planned group-based activities. In developing future early
morning care programs, special attention should be paid to working with school
administrators and program staff to ensure that all students participate in the program,
regardless of their consent to participate in the outcome evaluation procedures.
Competing activities available during early morning care should, to the extent
possible, be eliminated. In addition, program activities should have sufficient
flexibility to be implemented with either small or large number of participants so
students can easily join as they arrive.
Although the experimental early morning care program was implemented as
planned, it had limited impact on physical activity levels before school. In fact, during
the first two weeks of the program, MVPA levels were lower on program days than on
non-program days. This finding may be explained, at least partially, by our use of
“move and learn” type activities during this time. “Move and learn” activities integrate
movement and academic learning concepts from math, science, and language arts.
They are typically short in duration and light in intensity. Teachers and school
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administrators view these activities favorably because they require limited space and
little or no equipment, as well as present a very low risk of injury or damage to school
property. However, despite these desirable features, “move and learn” activities may
not be appropriate for early morning care programs wishing to promote physical
activity. In contrast to the classroom setting, where “move and learn” activities are
typically implemented, students participating in early morning care are not completely
sedentary, with many engaging in active games and free play. Therefore, it is possible
that the structured “move and learn” type activities may have been limiting
opportunities for MVPA rather than promoting them. In support of this contention,
when program activities were modified to include higher intensity games and played
with music in week four, MVPA was higher on program days than on non-program
days. And, by the final week of the six-week program, MVPA increased by 47% on
program days.
Another goal of the intervention program was to increase physical activity
levels outside of school. Activities were included to teach students behavioral skills
associated with regular physical activity such as self-monitoring, self-assessment,
brainstorming, and substituting sedentary behaviors with physical activity. Although
implemented as planned, these intervention activities did not result in significant
increases in MVPA. However, there were some encouraging trends. Over the course
of the six-week intervention, students participating in the experimental morning care
program exhibited an increase in light physical activity and a decrease in sedentary
activity. Expressed as an effect size (Cohen’s d), the students increased their
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participation in light physical activity by 1.3 standard deviations, which by definition,
is a large effect size. Moreover, students participating in the experimental morning
care program maintained their baseline levels of MVPA over the seven-week study
period, while students in the comparison morning care program exhibited declines in
MVPA. These finding are encouraging, especially considering the study was
exploratory in nature and had limited power to detect differences in physical activity
behavior. Nevertheless, our failure to increase MVPA levels outside of school
suggests that, without the inclusion of additional strategies, programs targeting
physical activity in specific school setting (e.g. before-school, recess, after-school)
may not be efficacious in promoting physical activity out of school.
The principals from both participating schools voiced concerns over the
potential for our program to negatively impact classroom behavior at the start of the
school day. Therefore, an aim of our study was to determine the influence of the
experimental early morning care program on classroom on-task behavior. Our results
indicated that the program did not adversely affect classroom behavior. Students in the
experimental school exhibited similar levels of on-task behavior at the beginning of
the school day on program days and non-program days. There were also no significant
between-school differences on classroom on-task behavior. These findings are
consistent with the current literature related to physical activity and classroom
behavior. This body of research has consistently shown that various indicators of
classroom behavior and cognitive functioning (time on task, concentration, executive
functioning, etc) are either unaffected or significantly improved immediately after
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physical activity (Trost & van der Mars, in review). Thus, the general perception that
physical activity programs could be counterproductive to learning has no empirical
support. Nonetheless, because our program did not markedly increase before-school
physical activity levels, more research is necessary to determine if more sustained,
higher intensity physical activity completed before school has either a positive or
negative impact on classroom behavior.
Parental support for physical activity has been shown to be a consistent
positive predictor of physical activity in children and adolescents (Gustafson &
Rhodes, 2006). Consequently, when designing a program to modify physical activity
behaviors in students, parental support should be addressed. Our intervention
attempted to increase parental support for physical activity through take-home
newsletters providing current information about local events and opportunities for
physical activity, as well as tips for parents on ways to increase support for their
children’s physical activity. The results indicate the intervention was not successful in
improving parental support for physical activity. This finding is consistent with the
results of previous intervention studies targeting parental support (Luepker et al.,
1996; Trost, Tang, & Loprinzi, in press). The absences of evidence-based strategies to
increase parental support for physical activity highlights the need to implement and
test more innovative intervention strategies. One possibility may be interventions that
encourage parents and children to exercise together. A recent study showed that an
intervention targeting both mothers and daughters resulted in significant increases in
physical activity and fitness (Ransdell et al., 2003). Another innovative strategy would
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be to enhance children’s confidence in their ability to enlist parental support for
physical activity. Dzewaltowski and coworkers (2008) have described this ability as
proxy self-efficacy. Recently, these investigators evaluated a program to increase
proxy self-efficacy. The intervention was implemented in eight middle schools with
eight additional schools serving as a control. Program activities to improve proxy selfefficacy included lessons and a group project aimed at developing knowledge and
skills to change their environment. From sixth to eighth grade, students in the
intervention school significantly increased their proxy self-efficacy score in
comparison to students in the control school and this increase was associated with a
significant change in self-reported physical activity. The group concluded that proxy
self-efficacy was modifiable and correlated to increases in physical activity
(Dzewaltowski et al., 2008). Future school-based studies targeting parenting practices
and behaviors related to physical activity should consider incorporating these
strategies into the intervention design. However, given the difficulty of implementing
school activities for both parents and children, activities to enhance student’s proxy
self-efficacy perceptions may be the most promising strategy to pursue.
In addition to promoting parental support for physical activity, we developed
intervention strategies aimed at reducing media-based screen time. The parent
newsletters provided information about reducing screen time and a number of the
experimental morning care program activities focused on teaching students skills to
decrease sedentary behaviors such as television watching and video game playing. Our
results indicated that these strategies were not effective in reducing media-based
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screen time. Other more rigorous intervention strategies have, however, been
successful in decreasing television viewing and other screen-based sedentary
behaviors. DeMattia and colleagues recently conducted a meta-analysis of the extant
research literature on sedentary behavior interventions involving children and youth
(DeMattia, Lemont, & Meurer, 2007). They concluded that school-based curricula
lasting six to 24 months, making sedentary behaviors contingent on performing
physical activity, and teaching families to create television budgets were effective
strategies to reduce media-based screen time. In the present study, educational
materials related to budgeting screen time were included in the parental newsletter.
However, it is likely that passively providing this information in a newsletter is not
sufficient to change behavior and that engaging parents in active skill-based learning
is necessary to elicit reductions in screen time. Given the typical time and resource
limitations of early morning care programs, it may not be feasible to address physical
activity and screen time simultaneously.
A number of scientific and educational organizations have identified the school
environment as a critically important behavior setting to promote physical activity in
children (Pate et al., 2006). There are multiple opportunities to do this throughout the
school day. Evidence based approaches to promoting physical activity are available in
regard to physical education classes (Perry et al., 1990; Sallis et al., 1997; SimonsMorton et al., 1991), recesses (Ridgers et al., 2007; Stratton, 2000), after school
programs (Kelder et al., 2005; Yin et al., 2005), and classroom activity breaks (Mahar
et al., 2006; Naylor et al., 2008; Stewart et al., 2004). However, before-school physical
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activity programs have not previously been investigated. Therefore, the primary
strength of this study was its uniqueness. Although underpowered and exploratory in
nature, the results suggest that such programs are feasible and with appropriate
modifications, have the potential to make a significant contribution to daily MVPA.
Further strengths include the examination of physical activity outcomes in and out of
school time and the inclusion of goals related to promoting parental support for
physical activity and reducing media-based screen time. Opposing these strengths
were a number of significant limitations. First, the small number of participants in
each program limited the statistical power to detect differences in the outcome
variables. Second, although the inclusion of a comparison school resulted in a more
rigorous study design, we were unable to randomly assign schools to experimental or
comparison conditions. The experimental and comparison schools were similar in
enrollment, demographics, and free and reduced price lunch status; however, because
the early morning care program at the comparison school was less structured and
provided less opportunities for sedentary activities (e.g. no board games or card games
available), MVPA levels among students participating in the comparison early
morning care program were consistently higher over the seven-week study period.
Consequently, the study design would have been improved considerably if we could
have recruited more schools into the study and pair-matched schools on program
structure prior to randomization. Third, although accelerometers provide a valid
assessment of physical activity and offer significant advantages over self- report
methods (recall-bias, social desirability, etc.), accelerometers are limited by their
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inability to detect the energy cost of certain movements such as walking up hill or
carrying objects. Accelerometers are also unable to measure physical activity intensity
during bicycling and water activities (e.g. swimming). However, activity logs were
used to track participation in these activities, and no water activities or bicycling were
reported during either seven-day accelerometer-monitoring period. Finally, parent
self-reports were used to measure media-based screen time and parental support for
physical activity outcomes. Thus, we were unable to exclude the possibility of social
desirability or recall-bias influencing the results.
In summary, we have shown that a non-resource intensive physical activity
program can be feasibly implemented during early morning care. Although
implementation was successful, the effect of the program on outcome variables was
limited. After modification of program activities from “move and learn” to higher
intensity activities, students showed modest increases in MVPA on program days
compared to non-program days. Although not as sizeable, students in the experimental
early morning care program showed modest improvements in physical activity and
decreases in sedentary behavior outside of school while students completing their
usual morning care program exhibited decreases in physical activity over the sevenweek study period. However, these changes were not significant suggesting additional
strategies are necessary. The program showed no deleterious effects on classroom ontask behavior. Although, physical activity was also not significantly increased before
school, therefore future research is needed to conclude the effects of physical activity
during this time on classroom on-task behavior. Finally, parental support for physical
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activity and media-based screen time were not influenced by the experimental early
morning care program. Other strategies, including targeting parents along with
children in interventions and promoting proxy self-efficacy in children may be
effective, and should be examined in future research.
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CHAPTER 6
CONCLUSIONS
No previous investigation has designed, implemented, and evaluated an
intervention to promote physical activity in elementary school children attending early
morning care. The results suggest that the program is feasible and worthy of further
exploration. The following were the key findings:

•

A program to increase physical activity during early morning care is
feasible.

•

By the fourth week of the six-week program, students in the experimental
early morning care program exhibited higher MVPA on program days than
on non-program days.

•

MVPA outside of school was not influenced by participation in the
experimental early morning care program; however these students
exhibited increase light physical activity and decreased sedentary behavior,
while opposite changes were seen in students completing their usual early
morning care program.

•

A newsletter providing tips and information to help parents provide greater
support for physical activity and reduce media-based screen time was not
successful, as no differences were seen in either outcome variable.
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•

Students’ participation in the experimental early morning care program did
not negatively impact their morning classroom on-task behavior, which
strengthens the support for increasing physical activity during this time.

The study also provides a number of valuable insights into the delivery of early
morning care programs, the barriers to implementing health promotion programs in
this setting, and the type of health outcomes that are feasible to target during this time
period. This information can be applied in future physical activity intervention studies
targeting before-school activities. Recommendations for future research are included:

•

Prior to implementation of any intervention to promote physical activity
before school, researchers should work closely with school administrators
and program staff to ensure that all students participate in the program.
Where possible, competing activities should be eliminated.

•

Flexible program activities should be created to accommodate the
inconsistent arrival times of students.

•

Studies including more schools and greater numbers of participants should
be conducted to determine the influence of program activities on classroom
on-task behavior.

•

Teaching behavior skills in early morning care may not be sufficient in
influencing physical activity outside of school. Efforts to promote physical
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activity outside of school may require strategies implemented in multiple
school settings.
•

Future studies should include more direct methods of teaching parents
skills to reduce their child’s media-based screen-time; these should include
working with parents and children to create contingency plans and budget
television time.

•

Researchers should focus on alternative strategies to influence parental
support for physical activity, specifically strategies to improve students’
proxy self-efficacy.
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