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Introduction of Active Video Games

The physical well-being of urban children and adolescents from
families of lower socioeconomic status continues to be a challenge
in the U.S [1]. This is especially true among underserved minority
children ages 2 to 19. For example, Hispanic children and adolescents
are disproportionately affected by the obesity epidemic-38.2 percent
of this population is overweight or obese, compared with 31.7
percent of all children those ages [2]. It is well known that regular
physical activity helps prevent and reduce obesity in children. Thus,
finding new ways to increase physical activity opportunities among
underserved urban children is a promising strategy for improving
their physical health.

Active video games (AVG) refer to some types of video games
that are also a form of exercise. Although traditional sedentary video
games have been blamed for children’s increased sedentary lifestyle,
AVG has been considered fun and entertaining ways for children to
develop a physically active lifestyle [3,4]. Recent efforts have examined
the benefits of AVG as a means for population-based PA intervention.
However, investigations have been primarily conducted in laboratory
settings with small samples of non-Hispanic white individuals [5-9].
Although underserved urban children have both a disproportionately
higher rate of obesity and health problems [1], few studies have been
conducted to investigate the effects of AVG that promote physical
activity on physical activity participation and health-related physical
fitness in this population. In response, the project GAME (Gaming
Approaches for More Exercise) was designed to examine the impact
of an AVG-based exercise program on urban children’s daily physical
activity levels, cardio respiratory endurance and body composition.

Project GAME

This project was funded by Robert Wood Johnson Foundation
from 2009-2011. The goal of the project was to examine the impact
of an AVG (Dance Dance Revolution [DDR]) based exercise during
school recess periods on underserved urban children’s physical
activity levels and health-related physical fitness. The following
measurable goals were set for the project: (1) children’s 1-week
physical activity levels; and (2) children’s health-related physical
fitness measured by FITNESSGRAM [10]. Specifically, the researchers
measured the following components of health-related physical
fitness:a cardio respiratory endurance assessment (1 mile run) and two
body composition assessments (Body Mass Index [BMI] calculated
by height and weight, percent of body fat measured by skin fold;
important obesity index). Children’s 1-week physical activity levels
were also measured via the self-reported SPARK physical activity
checklist.

In this project, the researchers measured four indices (physical
activity levels, 1 mile run, BMI, and percent of body fat) four times
over time (August 2009, May 2010, August 2010, and May 2011). The
target population was 268, 3" through 5% grade students recruited

from Rose Park Elementary School, Salt Lake City in August 2009.
This school had no physical education class. Specifically, the 4%
grade children were assigned to the intervention group playing
30-minute DDR-based exercise three times per week; while 3" and
5% grade children were in the comparison group in the first year. The
comparison children did not participate in any structured exercise at
school. Rather, they only had the conventional unstructured recess in
the classroom (i.e., sitting or walking) or the outside field (i.e., playing
in the playground). This cohort was then tracked to the second year.
The 4" grade children were again assigned to the intervention group
in the second year, while 5" and 6" grade in the second year were in
the comparison group. The participants had multiple assessments of
their daily physical activity levels and physical fitness across time. By
the end of the second year, the final sample comprised of 165 urban
students with valid data.

Findings and Challenges
The major findings of this project [11] include:

o Intervention children (4" grade children) are more likely to
improve their daily physical activity levels over time.

« Intervention children (4™ grade children) are more likely to
improve their 1-mile run performance over time.

« There were no significant differences on children’s gain scores of
body composition between the intervention children and comparison
children over time.

The researchers encountered an internal challenge during the
implementation of the project. At the very beginning, DDR was
proposed as the only intervention strategy in the proposal. However,
it was noticed that some children were off task (e.g., playing marbles
on the floor, chasing around on the stage) when playing DDR in the
gym for 30 minutes during our pilot study in year 2008-2009. This
was due to children’s short attention on DDR and caused discipline
problems and safety issues. Thus, a center activity station (e.g., aerobic
dance, jump rope, etc.) was added in the Fall of 2009. Specifically,
the children were split into two groups: one group played DDR for
15 minutes at eight DDR stations in the gym, while the other group
played center activities for 15 minutes, then the groups switched. In
this way, all the children were active and on tasks. This change was
effective and positive to the project.
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Several external challenges were also encountered during the
course of the project. First, it was challenging to integrate the
intervention program into the school’s curriculum. As known, there
was no structured physical education or physical activity programs at
this school. There were only two-15 minute daily school recess periods.
Following discussions with the school principal and the classroom
teachers, the researchers combined the two-15 minute daily recess
periods into one30-minute physical activity program, and offered the
fourth grade children three 30-minute DDR-based exercise programs
per week. Second, the researchers encountered resistance from one
3" grades and one 5™ grade classroom teacher based on their concern
that the intervention program and measurements were taking away
from the children’s instructional time. It was disappointing, but the
research team had to deal with it. Eventually both sides reached an
agreement to only conduct the assessments of the 3' and 5" grade
children twice a year. Fortunately, the Foundation granted the
research team the flexibility to make adjustments to the original
proposed scope of work, which made it possible for us to successfully
implement the project while taking into account the “real world”
challenges that emerge when working in urban school settings.

Lessons Learned

In the process of implementing and executing this project,
we took the following steps in the planning stages to involve key
stakeholders. In 2008-2009, the researchers received extensive support
from Salt Lake City school district and Rose Park Elementary school
administrators. During the conceptualization process of the project,
the researchers held three meetings with the principal of Rose Park
Elementary School, the Community School Manager, and several
classroom teachers regarding the initiation and implementation of
the project at the school site. They provided insightful suggestions
and comments that helped us avoid the effects of extra confounding
factors on the study variables. The classroom teachers also cooperated
fully with the research team. In December 2008 and May 2009, the
research team successfully set up a DDR booth during the parental
fairs at the school site, which greatly stimulated the interests of the
students and their parents. Hence, it is very important to introduce
the intervention program to the key stakeholders, and let them buy in
the program idea before the initiation of the project.

During the implementation of the project, the researchers held
regular meetings with the school principal, the Community School
Manager and the classroom teachers to deal with multiple issues as
they occurred within the program over time. For example, it was
not easy to integrate the intervention program into the school’s
curriculum. Before the program was started, the researchers
discussed this issue with the principal and some classroom teachers,
and decided to provide the 4th grade children three 30-minute DDR-
based exercises per week. Another example was the change of the
intervention activity. As mentioned earlier, DDR was proposed as the
only intervention strategy in the proposal. However, after identifying
the fact that some children were off task during the pilot study, the
researchers had several meetings with the principal and classroom
teachers and added a center activity station (e.g., aerobic dance, jump
rope, etc.) at the beginning of the program. With this change, all the
children were active and on task. Thus it is critical to communicate
with the key stakeholders (e.g., school administrators, teachers) for
any kind of school-based physical activity intervention.

Overall, the implementation strategies worked well among urban
elementary school children over time. As a result of the project,
the Salt Lake School District supported this program, and built the

connections between the research team and another elementary
school - Howthorne Elementary School. The researchers implemented
another DDR program at Howthorne Elementary School in the spring
of 2010. This school had a 30-minute physical education class every
week, and another 30-minute DDR was offered for all the 4, 5% and
6" grade children every Thursday. The DDR has been well received by
both the students and teachers at that school site, and the researchers
received all kinds of thank-you notes from them by the end of the
program. Recently the primary researcher has established AVG labs
at three elementary schools in Texas and one elementary school
in Minnesota to implement the school-based AVG program. The
primary researcher conducted a pilot study in 2011-2012, and received
very positive responses from the school administrators, teachers,
and students. In June of 2012 the primary researcher was awarded a
3-year research grant by National Institute of Health to support the
AVG programs at schools. Hopefully with the federal support, the
researchers will be able to expand the AVG program to a larger scale.

In sum, based upon our experiences and lessons learned from the
project GAME, below are the major issues that should be aware of
when implementing the AVG program at school-based settings:

(1) Integrate the AVG program into the schools’ overall curricular
as a supplement for school physical education program or infuses the
AVG program into the physical education curriculum. Specifically, the
AVG program has been integrated into the overall curricular as AVG/
brain gym class beyond physical education class in two Texas schools
and one Minnesota school. On the other hand, the AVG program has
been included as one learning component in physical education class
in one Texas school and the Minnesota school.

(2) Provide at least eight different AVGs (e.g., DDR, Wii Just
Dance, Wii Cardio Workout, Wii Just Dance, Wii Fit, Xbox Kinect
Sports) to motivate children to be active. This offers a friendly
environment that provides choices and autonomy to all intervention
children, intrinsically motivating them to be physically active and be
fully engaged during the AVG program.

(3) Stay current with the video games. A number of AVG
programs have been incorporated into school settings with multiple
gaming systems. For example, for the AVG/brain gym class at each
intervention school, 12 AVG stations have been set up in the specific
rooms at the school sites, with each station being equipped with
various games in three gaming systems (PS3, Wii, Xbox), such as
DDR, Just Dance, Just Dance for Kids, Wii Dance Workout, Xbox
Dance Central, and Xbox Kinect Ultimate Sports.

(4) Set up multiple AVG stations to allow structured play among
children. With structured play children rotate from one AVG to
another AVG for specific time limits. At each station, one specific AVG
is provided. Each station accommodates up to two children to play,
and children will rotate from one station to another station every 8-10
minutes allowing for short duration transition. As such, all children
in one class have the opportunity to play AVG simultaneously, and are
be able to play different AVG activities during the program.

(5) Appoint a full-time teacher at each school to supervise the
AVG program. In general, when the AVG program is integrate
into the schools” overall curricular as a supplement program, full-
time school personnel is required to run the program to make the
program sustainable. If the AVG program is infused into the physical
education curriculum, the physical education teachers usually take
the responsibility to run the AVG program.

(6) Deal with cost and funds, space and logistical issues. No
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doubt, cost is always a primary concern with any school-based AVG
program. Researchers can think of securing research funds from
instrumentation grants of internal resources, private foundation
and federal government to establish AVG programs. Other resources
include soliciting donations from the manufacturers and franchise
such as Walmart and local banks, as well as organizing fundraising
at local communities. Space also can be an issue for establishing
any AVG lab. It is plausible to develop the facility in phases that will
progressively introduce, implement and evaluate AVG as a component
of physical activity. The research team is fortunate to have the fully
support from the schools. For instance, the two schools in Texas
offered nearly 1,000 square feet rooms for the AVG labs respectively.
In addition to limited space, noise of AVG is a must consideration.
Housing the AVG lab near academic classrooms sometimes is
problematic. It is desirable to build the AVG lab adjacent to the school
gym. Other lessons learned in the Project GAME include the ideal
location of electrical outlets, the placement of electrical cords, the
indoor lighting system, and the type of flooring.

Public Health Implications

The project yielded meaningful findings that implementing
an AVG-based exercise program can have a significantly positive
effect on urban children’s physical activity participations and cardio
respiratory fitness over time. This project reached many children and
their families during the process of its implementation. It not only
provided an exercise opportunity to urban school children, but also
served as a good strategy to shape children’s behavior and attitudes
at school. It also offered a great opportunity for the research team
to investigate the effect of such intervention on children’s health
outcomes. As of today, we have implemented the AVG programs at
seven schools, including six elementary schools and one junior high
school, as well as a home school community. Based on our research
findings and field observations, the vast majority of children loved
playing AVG, and they were physically active during the program. We
are confident that the AVG program would work in other communities
such as fitness centers or rehabilitation centers.
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In closing, we think that the project will make a significant
contribution to the effort of the U.S. to achieve the goal of promoting
a physically active lifestyle and reducing the prevalence of childhood
obesity. The project is important and practical for school leaders and
the local community in identifying and implementing appropriate
intervention programs to reverse childhood obesity epidemic among
underserved urban children.

References

1. Burton LJ, Van Heest JL (2007) The importance of physical activity in closing
the achievement gap. Quest 59: 212-218.

2. Ogden CL, Carroll MD, Curtin LR, Lamb MM, Flegal KM (2010) Prevalence
of high body mass index in US children and adolescents, 2007-2008. JAMA
303: 242-249.

3. Epstein LH, Beecher MD, Graf JL, Roemmich JN (2007) Choice of interactive
dance and bicycle games in overweight and nonoverweight youth. Ann Behav
Med 33: 124-131.

4. Zhu W (2008) Promoting physical activity using technology. Res Digest 9:
1-8.

5. Gao Z (2012) Motivated but not active: the dilemmas of incorporating
interactive dance into gym class. J Phys Act Health 9: 794-800.

6. Huang C, Gao Z (2013) Associations between students’ situational interest,
mastery experiences, and physical activity levels in an interactive dance
game. Psychol Health Med 18: 233-241.

7. Maddison R, Mhurchu CN, Jull A, Jiang Y, Prapavessis H, et al. (2007)
Energy expended playing video console games: an opportunity to increase
children’s physical activity? Pediatr Exerc Sci 19: 334-343.

8. Wang X, Perry AC (2006) Metabolic and physiologic responses to video
game play in 7- to 10-year-old boys. Arch Pediatr Adolesc Med 160: 411-415.

9. Graves LE, Ridgers ND, Williams K, Stratton G, Atkinson G, et al. (2010) The
physiological cost and enjoyment of Wii Fit in adolescents, young adults, and
older adults. J Phys Act Health 7: 393-401.

10. Cooper Institute for Aerobics Research. The FITNESSGRAM test
administration manual (2ndedn), Champaign, IL: Human Kinetics. 1999.

11. Gao Z, Hannan P, Xiang P, Stodden DF, Valdez VE (2013) Video game-based
exercise, Latino children’s physical health, and academic achievement. Am J
Prev Med 44: S240-S246.

Submit your next manuscript and get advantages of OMICS
Group submissions
Unique features:

User friendly /feasible website-translation of your paper to 50 world’s leading languages
Audio Version of published paper
Digital articles to share and explore

Special features:

250 Open Access Journals
20,000 editorial team
21 days rapid review process
*  Quality and quick editorial, review and publication processing
Indexing at PubMed (partial), Scopus, EBSCO, Index Copernicus and Google Scholar etc
Sharing Option: Social Networking Enabled
Authors, Reviewers and Editors rewarded with online Scientific Credits
Better discount for your subsequent articles

Submit your manuscript at: http://www.omicsonline.org /submission/

[

Nov Physiother

Sports and Physical Activity

ISSN:2165-7025 JNP, an open access journal


http://dx.doi.org/10.4172/2165-7025.S3-004
http://dx.doi.org/10.4172/2165-7025.S3-004
http://www.ncbi.nlm.nih.gov/pubmed/20071470
http://www.ncbi.nlm.nih.gov/pubmed/17447864
http://www.ncbi.nlm.nih.gov/pubmed/21953352
http://www.ncbi.nlm.nih.gov/pubmed/22881580
http://www.ncbi.nlm.nih.gov/pubmed/18019591
http://www.ncbi.nlm.nih.gov/pubmed/16585487
http://www.ncbi.nlm.nih.gov/pubmed/20551497
http://www.ncbi.nlm.nih.gov/pubmed/23415189

	Title

	Corresponding author
	Keywords
	Introduction of Active Video Games
	Project GAME
	Findings and Challenges
	Lessons Learned
	Public Health Implications
	References

