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Titulo: Efecto de un programa interactivo durante los descansos escolares
en las actitudes hacia la actividad fisica de escolares de primaria.

Resumen: El objetivo del estudio fue explorar los efectos de sesiones de
ejercicio en video sobre los cambios en las percepciones y actitudes de los
estudiantes de educacién primatia hacia la actividad fisica, la autoeficacia fi-
sica y el conocimiento académico adquirido relacionado con la salud. El es-
tudio incluy6 a 181 estudiantes de educacion primaria, de primer a cuarto
curso, de los cuales 93 (51.4%) constituyeron el grupo experimental y 88
(48.6%) el grupo control (M.ua = 8.24; DT = 1.10 afios). Los efectos de la
intervencién mediante sesiones de ejercicio en video fueron medidos me-
diante la Escala de Actitudes Hacia la Actividad Fisica, que se administr6 en
el pretest y el postest. El grupo experimental llevé a cabo la intervencién
mediante las sesiones de ejercicio en video todos los dias escolares durante
tres meses. Tras la intervencion, se encontraron mejoras significativas en el
grupo experimental en las percepciones y actitudes de los estudiantes hacia
la actividad fisica, en su autoeficacia fisica y en el conocimiento académico
adquirido relacionado con la salud. En el grupo control no se produjeron
mejoras tras el periodo de intervencién. El estudio apoya firmemente la
efectividad del programa de ejercicios en video.
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Abstract: The aim of this study was to explore the effects of video exercise
lessons on changes in ptimary school students’ petceptions, attitudes to-
wards physical activity, physical self-efficacy, and health-related academic
knowledge acquired. The study included 181 primary school students,
grades 1-4, consisting of 93 (51.4%) in an experimental group and 88
(48.6%) in a control group (Mage = 8.24 years; SD = 1.10 years). The ef-
fects of video exercise were measured by the Attitudes toward Physical Ac-
tivity Scale, which was administered pre- and post-intervention. The exper-
imental group received video exercise intervention every school day for
three months. The results indicated significant positive changes in students’
petceptions, attitudes towards physical activity, physical self-efficacy and
health-related academic knowledge acquired between pre- and post-
intervention in the experimental group. The control group did not experi-
ence any positive changes after the period of intervention. The study
strongly supports the effectiveness of the video exercise program.
Keywords: physical activity; exercise motivation; academic knowledge.

Introduction

Results from global studies show that the majority of chil-
dren do not meet the recommended health-related level of
physical activity (PA) (Chin, & Edginton, 2014; WHO,
2012). Nelson, Neumark-Stzainer, Hannan, Sirard, & Story
(2000) reported substantial longitudinal changes in moderate
to vigorous PA, particularly among gitls (decreasing 5.9-4.9
hours/week from early to mid-adolescence and 5.1-3.5
hours/week from mid- to late adolescence). Disturbingly
notable is the reported decline in PA among preschool and
primary school children (McKenzie et al., 1997). In this cat-
egory, the majority of children do not meet the recommend-
ed health-related PA level recommended by World health
Organization (Duncan, Al-Nakeeb, Woodfield, & Lyons,
2007). This decline in PA engagement is especially relevant
in contemporaty life, which promotes sedentary behaviour.
In turn, sedentary behaviour has a negative effect on chil-
dren’s physical health, body mass index (BMI), muscle
strength and tone, spine and joint flexibility, and proper
bone density (Biddle, & Asare, 2011; Castro-Sanchez et al.,
2017), putting them at risk of serious chronic diseases in lat-
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er life, including ischemic heart disease and type 1I diabetes
(USDHHS, 2010). In addition, an individual’s mental state
and self-perception have been shown to be associated to PA
levels in school-age children, including anxiety and depres-
sion, physical (sport) competence, and identity (Strong et al.,
2005). Furthermore, the literature continues to support the
enhancement of children’s cognitive performance resulting
from participation in PA (Davis et al., 2011; Sibley, & Etnier,
2003).

Extant research has found that the place where PA levels
of school children can be most effectively impacted is the
school, during the physical education lesson (Kahn et al.,
2002; Kruk, 2007, Marshall, & Hardman, 2006). However,
some researchers argue that low PA levels are consequence
of the curricular content taught during the PE class, which
has a major focus on motor skill development (Smith, Nich-
ols, Biggerstaff, & DiMarco, 2009). Furthermore, the level
of PA is proportionally higher when children are given the
opportunity to play active games and experience fun (Arnett,
& Lutz, 2003; Hastie, & Trost, 2002; McKenzie et al., 2000;
West, & Shores, 2008; Wickel, & Eisenmann, 2007). Particu-
larly important to younger, primary school children is the
opportunity to engage in physical activities that they perceive
as meaningful and enjoyable, where they can fully reveal
their abilities in a physically active motivating environment
(Bailey et al., 2009; Londal, 2011). Promoting PA in schools
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poses a challenge for PE teachers who have to balance en-
gaging students in adequate amounts of PA during PE les-
sons, and educating them about the knowledge and skills
needed to maintain physical activity throughout life as re-
quired by the PE curriculum (Fairclough, & Stratton, 2005).
Including a daily structured in-class PA break (in addition to
the students’ regularly scheduled PE lessons) may be a good
solution to increase the level of PA in young children.

Several studies have confirmed that recess can be a valu-
able opportunity for primary school children to increase PA
levels (Roberts, Fairclough, Ridgers, & Porteous, 2012).
However, the activities that students participate in during re-
cess or other outside-of-class-breaks (e.g., before school,
lunch period, etc.) do not provide a high activity time in
many primary schools (Cardon et al., 2012; Lee, Burgeson,
Fulton, & Spain, 2006). Creating safe and friendly play envi-
ronments is essential as evidenced by research, which shows
that primary school children are more physically active in
large area playgrounds than in small ones (Escalante, Backs,
Saavedra, Garcia-Hermoso, & Dominguez, 2012). Jennings-
Aburto et al. (2009) identified the following barriers that
negatively impact engaging in PA during these breaks in the
school day: (a) time dedicated to purchasing and consuming
food; (b) the absence of sports equipment; (c) a no running
or playing policy due to overcrowding; (d) lack of organiza-
tion or teacher participation in children’s PA (Jennings-
Aburto et al., 2009). In a review of studies (# = 12) in which
PA during school breaks was examined, Stanley, Ridley, &
Dolman (2012) found some relationships among level of
PA, gender, age, and access to play space and PA programs;
these researchers, however, suggest that much still remains
unexplored about class breaks in schools and PA opportuni-
ties.

Considerable steps have already been made to increase
PA levels during school recess periods. Studies show that
providing game equipment is an effective means of increas-
ing children’s PA levels (Verstracte, Cardon, De Clercq, &
De Bourdeaudhuij, 2006). Simple and effective low-cost so-
lutions for promoting PA during breaks can be achieved by
providing multicolour playground markings for games, in-
cluding netball, football, and short tennis (Stratton, & Mul-
lan, 2005).

Some other strategies involving digital facilities are lead-
ing the way in promoting interactive PA. Brain Breaks, an
interactive online resoutce, are 5-9 minute web-based struc-
tured classroom PA breaks that have been developed to help
revitalize student behavior through moving and engage stu-
dents cognitively in the content area of health, specifically
designed to be used in the classroom setting. Brain Breaks
include national, dance and sport movements. Students not
only have the opportunity to be physically active during
Brain Breaks, but also master new motor skills while rein-
forcing and strengthening multidisciplinary curricular and
non-curricular learning by integrating PE and health lessons
with classroom learning (Chin, Edginton, & Tang, 2013).
With Brain Breaks, accessible through online streaming,

teachers have an instant resource available, requiring no ad-
ditional preparation time. Computers, desktops, laptops, tab-
lets, white boards and smart phones are all examples of in-
ternet-enabled devices that can access Brain Breaks in the
classroom. Digital content instruction is in English, which
does not pose a barrier and re-confirms movement as the
universal language.

Classroom Brain Breaks are not interchangeable with re-
cess. Rather, they are structured PA breaks designed for the
classroom (HOPSports, 2017). Recess is best situated for
unstructured play (Keeler, 2015), which is an extremely valu-
able and essential component to a child’s development
(Lillard et al., 2013). In contrast, structured PA classroom
breaks are designed to promote optimal learning by becom-
ing an integral part of the classroom environment (Goh,
Hannon, Webster, & Podlog, 2017).

Unique to the Brain Breaks used in this study is the em-
phasis on developing the whole child through a multi-
layered approach. Increasingly, classroom teachers are
tasked with providing health education as well as PE, char-
acter development and safety awareness as part of their cur-
riculum and classroom environment. Brain Breaks provide
an interactive experience for students and a connective plat-
form for teachers. PA breaks are perceived as an integral
part of the learning experience rather than an interruption
(Goh et al,, 2017). Certainly, as intuitively expected, class-
room management, student health and behaviour, test
scores, engagement and energy levels all receive a boost
from inserting PA routinely throughout the school day.
What is noteworthy about Brain Breaks are the tangible as-
pects of PA cognitively (advancing language, art, music and
culture), as well as the intangible and underlying aspects of
PA to promote self-motivation and confidence.

To date, an insufficient body of research exists substan-
tiating the effect of classroom Brain Breaks to promote chil-
dren’s knowledge acquisition and motivational application of
PA and healthy habits as cornerstones of lifelong health and
well-being. Hence, this study is intended to pertain to this
framework, and it will use available research on video games
to inform the hypothesis and expected outcomes. While
technology renders the younger generation stationary and
health compromised, it also holds the key to relevant and
exciting physical activities and health education. Active vide-
ogames (AVGs) and digital Brain Breaks, which combine
screen time with PA, can help to reduce physical inactivity.

Interactive Brain Breaks are administered where children
spend most of their time — in the classroom. As such, it
seems like the ideal place and time to teach healthy habits.
Children will readily engage and continue to participate in
physical activities and health lessons that are varied, fun, in-
terchangeable and incorporate music choice. The challenge
and opportunity is to find ways to develop technology which
promotes and encourages repeated participation in PA.
Brain Breaks have demonstrated the ability to positively in-
fluence self-attitude, knowledge acquisition and application,
and contribute to sustainable behavioural change (West, &
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Shores, 2014). Along with the Brain Breaks, the instrument
measuring its outcomes, the Attitude toward Physical Activi-
ty Scale (APAS), was created and validated by Mok et al.
(2015).

The APAS was based on Welk’s (1999) youth physical
activity promotion model (YPAPA). The instrument
measures attitudes and perceptions regarding different as-
pects on engagement in physical activity: children’s percep-
tions of, attitudes towards, motivation for physical activity
and self-confidence and specific academic knowledge ac-
quited. The emphasis is made on physical activity using vid-
€o games.

The aim of the current study was to investigate the ef-
fects of providing Brain Breaks® video exercise lessons to
primary school children during class breaks. The study ex-
plored the effect that such lessons had on the students’ atti-
tudes toward physical activity, physical self-efficacy, and
health-related academic knowledge acquired.

Methods
Participants

Study included 181 (54.1% male, 45.9% female) Lithua-
nian primary school students, grades 1-4, consisting of 93
(51.4%) in an experimental group and 88 (48.6%) in a con-
trol group. The method used to select the sample was con-
venience sampling. The participating children ranged in age
from 7 to 10 years (M, = 8.54, SD = 1.10). The number of
students in each grade level was approximately the same.
The percentages of students in grades 1-4 were 24.9%,
23.8%, 29.3% and 22.1%, respectively. Table 1 presents the
distribution of the participants across grade levels and their
gender in the experimental and control groups.

Table 1. Sample Distribution (# = 181).

Grade Group Male Female
Grade 1 Experimental 10 12
Control 11 12
Grade 2 Experimental 14 7
Control 10 12
Grade 3 Experimental 13 14
Control 17 9
Grade 4 Experimental 13 10
Control 10 7

Forty five children from the 1% grade (M, = 7.24, D =
0.37) were assisted by trained researchers, who were blind to
the experimental conditions of the study, with understanding
and completing the questionnaire. Children in the other
grade levels completed the questionnaire on their own. Writ-
ten and oral informed consent was obtained from both par-
ent and children in the experimental and control groups.
Ethical approval was received from the ethics committee of
Lithuanian Sports University.
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Measures

The effects of Brain Breaks® were measured by the Atti-
tude toward Physical Activity Scale (Mok et al., 2015). The
scale includes a demographic section and eight sub-scales:
(a) Physical Fitness measured self-perception of physical fit-
ness (5 items). Example “I am confident with my agility.”,
(b) Self-efficacy in using video exercise, measured self-
efficacy in using video exercises (4 items). Example “I know
how to do physical activity if there is a video exercise to fol-
low.”, (c) Personal Best measured goal orientation in physi-
cal activity (4 items). Example “I keep striving for break-
throughs in physical activity.”, (d) Interest measured inter-
ests and enjoyment in physical activity (8 items). Example “I
enjoy doing physical activity with my classmates.”, (¢) Im-
portance of physical activity measured attitudes toward the
importance of physical activity (4 items). Example “It is im-
portant to spend time to be physically active.”, (f) Benefits
of physical activity (4 items). Example “Being physically ac-
tive helps to give me new experience every time.”, (g) Learn-
ing in school subjects, measured contributions of video ex-
ercise to learning in school subjects (5 items). Example “I
learned about language through video exercise.”, (h) Health,
measured contributions of video exercise to health (4 items).
Example “I learned about healthy lifestyle from video exer-
cise.”

The scale was internationally validated on a sample com-
prised of students between grades 1 and 7 in five countries:
Lithuania, Poland, Serbia, Singapore and Zimbabwe. It was
initially developed in English. Language considerations were
accounted by making double back translation. Categorical
answers to each question were rated on a scale from 1 to 4
(strongly disagree, disagree, agree and strongly agree), with
the higher score reflective of a more positive indicator.
Cronbach’s alpha was acceptable, ranging from .629 to .837
in the different sub-scales (Mok et al., 2015).

Procedures

Intervention was catried out in one primary school. Two
classes from grades 14 participated in the study. For each
grade, one class was the experimental group, while the other
served as control group. Both groups completed the ques-
tionnaires as baseline data. Then, only the experimental clas-
ses received the Brain Breaks video exercise intervention
every school day in their classrooms during class breaks and
supervised by their teachers, with one five- to nine-minute
video per day for three months. Each Brain Breaks video
provided movement-integrated learning with motor and fit-
ness skills presented by animated and real-life instructors.
During the Brain Breaks the children watched the video and
also did some exercises following the video instructions.
Brain Breaks incorporated health and nutrition education,
social learning, environmental stewardship, core curricular
learning, character development, arts and culture. The exper-
imental and control groups continued their regularly sched-
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uled physical education for 45 minutes twice weekly. After
the intervention, children in both groups repeated the ques-
tionnaire.

It should be noted that the video of the Brain Breaks
program was not standardized to a fixed interval or time pe-
riod, because each classroom structure is unique as is the in-
dividual teacher or teaching need on any given day. For
teachers to use the program routinely and effectively, it
needs to be flexible and easily inserted into the varied daily
classroom environment. For this reason, teachers have a
readily available set of physical activities varying in length to
best suit their daily needs. The goal was that teachers used
Brain Breaks® routinely and consistently throughout the
school day at different moments, such as subject transition,
or before and after lunch and recess.

Statistical analysis

The statistical data analysis was completed using SPSS
for Windows 19.0 software (SPSS Inc., Chicago, USA). In
order to establish factors, EFA was used. The test for data
normality using skewness and kurtosis indicated that factors
were normally distributed. To analyse the effects of video
exercise intervention on APAS scores, one way repeated

measure ANOVA with Time and Time x Group (experi-
mental vs. control) within subject factor was used. The chil-
dren’s gender and age were included in the ANCOVA as
covariates. The partial eta-squared (%?) effect sizes for the
tests were calculated to indicate the magnitude of the effect.
Magnitude was interpreted as small at the cut-off point of
0.02, medium at the cut-off point of 0.13, and large at the
cut-off point of 0.26 (Green, Salkind, & Akey, 1997).

Results

All 181 participants completed both baseline and post-
intervention questionnaires. A repeated measure ANOVA
with a Greenhouse-Geisser correction determined statistical-
ly significant difference of mean scores on Personal Best,
F(1, 177) = 6.354, p < 0.05, Interest, F(1, 177) = 4.124, p <
0.05, Importance, F(1, 177) = 5.722, p < 0.05, scales be-
tween two time points with both treatment and control
groups considered as a composite. Experimental group
showed higher scores and control group reported lower
scores on these scales at post-intervention comparing to
baseline (Table 2).

Table 2. Baseline and post-intervention mean scores adjusted for gender and age, and effect sizes (partial %?) of differences between time points and between

experimental and control group.

Variables Baseline Post-intervention Partial 2 Partial 72
M (D) M (D) (Time) (Time X Group)

Fitness

Experimental 2.60 (0.42) 2.87 (0.40) 001 311k

Control 2.82 (0.34) 2.62 (0.38)

Self-efficacy

Experimental 2.71 (0.83) 3.54 (0.55) 009 376k

Control 2.88 (0.81) 2.64 (0.83)

Personal Best

Experimental 3.20 (0.60) 3.65 (0.406) 035+ 21 4

Control 3.33 (0.48) 3.25 (0.49)

Interest

Experimental 3.16 (0.50) 3.56 (0.42) 023* 200k

Control 3.41 (0.45) 3.26 (0.48)

Importance

Experimental 3.23 (0.52) 3.68 (0.406) 031* 200k

Control 3.35 (0.49) 3.22 (0.45)

Benefits

Experimental 3.09 (0.48) 3.55 (0.48) 009 267

Control 3.38 (0.47) 3.18 (0.49)

Learning

Experimental 1.92 (0.73) 2.79 (0.73) 012 303k

Control 1.92 (0.64) 1.84 (0.60)

Health

Experimental 1.94 (0.76) 2.91 (0.70) 019 0%+

Control 2.16 (0.66) 1.98 (0.70)

Note: *p < .05; 4 < .01.

A repeated measure ANOVA with group (experimental
vs. control) between subject factor showed significant effect
for Time X Group interaction for each scale, indicating dif-
ferences between treatment and control participants across

time. The experimental group reported elevated scores
whereas the control group reported lower mean scores for
APAS scales, Fitness, F(1, 177) = 79.829, p < 0.05; Self-
efficacy, F(1, 177) = 93.813, p < 0.05; Personal Best, F(1,
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177) = 48.050, p < 0.05; Interest, F(1, 177) = 50.487, p <
0.05; Importance, F(1, 177) = 50.440, p < 0.05; Benefits,
F(1, 177) = 64.530, p < 0.05; Learning, F(1, 177) = 84.4806, p
< 0.05; Health, F(1, 177) = 122.799, p < 0.05, at post-
intervention. Based on the partial %2, magnitude of the effect
of Time X Group interaction was the most salient for the
scores on Fitness, Self-efficacy, Learning, Benefits and
Health, all exceeding partial 7> > .26 (Table 2).

Discussion and Conclusions

This study examined the effect of video exercise interven-
tion program on changes in children’s perceptions, attitudes
towards physical activity, physical self-efficacy, health-related
and specific academic knowledge acquired.

The results indicated a positive effect of video exercise
intervention during breaks measured by a change of APAS
scales. In the experimental group, the Brain Breaks® video
exercise intervention program improved goal orientation at
performing physical activities, increased interest for exercis-
ing, perception of importance to exercise regularly, and ef-
forts to perform better in physical activities. Also, at post-
intervention, experimental group reported elevated indica-
tors on each APAS scale when compared to the control
group. Currently there are a limited number of research ex-
amining primary school children’s knowledge, attitudes and
beliefs towards PA. Results of a qualitative study has shown
that some children possess limited understanding of what
constitutes PA (Mackintosh, Knowles, Ridgers, & Fair-
clough, 2011). Results of the present study revealed that
Brain Breaks® intervention aided primary school children’s
comprehension regarding the relationship between PA and
health, knowledge about health-related behavior, its benefits
and self-organization and execution of physical activities, as
the experimental group improved most in: understanding
how physical activity can promote health, self-efficacy using
video for exercising. An additional promising result of the
present study was the increase in children’s physical self-
confidence, supported by research revealing that children
tend to participate in physical activity if they perceive them-
selves to be physically able, and possess a high degree of
confidence and self-efficacy (Mackintosh et al., 2011).

The results of the present study can also be compared
with other similar studies involving digital facilities for pro-
moting PA. For instance, PA levels amongst sixth graders
were found to be enhanced through the implementation of
the Presidential Lifestyle Award program which is com-
prised of peer leadership and an innovative exercise resource
toolkit that includes DVDs (Barr-Anderson et al., 2012). Re-
sults from this program intervention were found to be suc-
cessful in increasing MVPA in children. Both teachers and
children reported a high level of receptivity and intrinsic sat-
isfaction with the intervention (Barr-Anderson et al., 2012).
As an added inducement to expand the use of digital facili-
ties in PA interventions, the results of a systematic review
reveals a potential commitment by digital facilities to pro-
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duce video games to improve health outcomes (Primack et
al., 2012). One example is the Online Streaming Brain
Breaks (OLSBB) by HOPSports (2017), referred to as Brain
Breaks in this study.

In the current study children in the experimental group
improved their educational understanding of academic
knowledge: language, art, music, and culture, all interwoven
components of this study. This is a very important finding as
it shows the potential of education as a continuous process,
interchanging curricular education during classes with non-
curricular education during recess. Both types of education
contribute to a child’s knowledge. This is also in line with
contemporary trends and the philosophical concept in edu-
cation that proposes that PE should be implemented as a
wider educational practice instead of being focused only on
the body (Emeljanovas, Saulius, & Rutkauskaite, 2014).

The study results conclude that the intervention program
through video exercise during breaks in primary school was
effective, not only for increasing PA, but also for enabling
general education continuity and empowering children to be
self-responsible, confident, and competent for their own
health and well-being. The systematic literature review of
Primack et al. (2012) tested the effect of video games on
health and was in line with our results, revealing that video
games improved 42% of health education outcomes. The re-
sults of the present study prove that the digital facilities,
which have increased their popularity worldwide, are an ef-
fective way to create cognitive and motivational background
for PA in children, resulting in health-enhancing behaviors.

The results of this study clearly support a positive effect
of Brain Breaks video exercise on children’s perceptions, at-
titudes, and knowledge of PA as a health-related behavior.
Digital facilities are proven as an effective way to create a
cognitive framework for health-enhancing behaviors.

This study is unique for its layered focus not exclusively
on PA itself, but on the underlying factors of PA (motiva-
tion for exercising, exercise knowledge, physical self-
confidence), and specific outcomes such as multidisciplinary
primary school curriculum and general knowledge included
in the educational content of Brain Breaks videos.

The main limitation of the study is the lack of objectively
measured variables. Gathering objective information regard-
ing children’s academic achievement in relation to measured
PA levels would be a valuable addition for future studies.
Further longitudinal research should consider examining the
enduring impact of digitally provided PA on perceptions and
change in PA, preferably objectively measured.

A three-month video exercise-training program leads to
improvement in children’s attitudes toward physical activity
in general, and especially in perception of their physical fit-
ness, self-efficacy, and health-related and specific academic
knowledge acquired. It may be concluded that Brain Breaks
video exercise intervention program contributes to physical,
health and general education of primary school children.
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