A CROSS-SECTIONAL STUDY
ANALYZING THE INTEGRATION OF
THE MOVING SCHOOL CONCEPT AT
SECONDARY SCHOOLS IN GERMANY

ABSTRACT

Objectives: The increase in physical activity and the reduction of sedentary time
can have positive effects on children’s health. The concept of Moving School was
developed to reduce students’ sitting time and has evolved in a broadly used concept.
Method: This study aims to analyse the degree of the implementation of the
concept at secondary schools and investigate associated factors with the intention
implement it in practice. 345 physical education teachers were
asked by questionnaire about their knowledge of the their attitude
towards it, and their assessment of the current situation in everyday school life.
Results: Moving School is well known among physical education teachers. They gain
their knowledge mainly through their university studies. Teachers’ expectations
in terms of effort and performance, social influence, and, in particular, facilitating
conditions are positively associated with the intention to wuse the concept.
Conclusion: Teachers are aware of and believe in the effectiveness of the concept. The level

of teachers to
concept,

of implementation in practice does not reflect this. The framework conditions should be
adapted and practical examples of implementation should become better known among the
teachers in order to facilitate implementing the concept in schools.
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The Moving School concept is well known among physical education teachers. They gain their knowledge mainly through

their university studies.

About half of the teachers participating at the study state that they incorporate elements of Moving School during

regular teaching classes and that the infrastructure in the classrooms is poor to very poor.

Teachers’ expectations in terms of effort and performance, social influence, and facilitating conditions are positively
associated with the intention to use the Moving School concept.
The level of implementation in practice does not reflect teachers’ intention to implement the Moving School concept.
The framework conditions should be adapted, and practical examples of implementation should become better known
among the teachers.

INTRODUCTION

The World Health Organization (WHO) recommends
a minimum amount of moderate to vigorous physical activity
of 60 minutes per day on average during a week for three-
year-old to seventeen-year-old children and adolescents.
Additionally, within these 60 minutes, vigorous-intensity
physical activity should be incorporated at least three times per
week. Meeting these targets positively impacts the prevention
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and management of non-communicable diseases such as
cardiovascular disease, type 2 diabetes, and breast and
colon cancer, for example (Bull et al., 2020). Recent studies
indicate that the WHO guidelines are not yet being met in
Germany: the second wave of the KiGGS study showed
that in Germany, only 22.4% of girls and 29.4% of boys in
the 3-17 years age group meet the WHO recommendations.
In addition, the prevalence of the recommended level of
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physical activity decreases continuously with age, both for
girls and boys. For example, among boys aged 14 to 17 years,
16% still meet the WHO guidelines, while among girls, only
7.5% do (Finger et al., 2018).

According to their educational mandate, schools could and
should remedy this situation. This could be very effective in
increasing physical activity rates because children and young
people spend much of their waking time in school (Kohl I1I and
Cook, 2013). However, a current study shows that schools offer
few opportunities for physical activity, and children attending
all-day schools are, on average, 20 minutes less physically
active than half-day school children (Kuritz et al., 2020).
Besides inactive screen time in children’s and adolescents’
leisure time, school is considered an important sedentary factor
(Bucksch et al., 2015). On an international average, children sit
for about 65% of the school day (van Hecke et al., 2016, van
Stralen et al., 2014).

Increased physical activity is associated with health benefits
to a certain degree (Riitten and Pfeifer, 2016, Mutz et al.,
2021, Carson et al., 2016). In addition, the adverse effects of
sedentary behavior are becoming increasingly apparent. As
it has been shown that physical activity can compensate for
the negative effects of extended sitting (Ekelund et al., 2016),
schools should aim to increase periods of physical activity and
reduce sitting time in children and adolescents.

So far, there have only been general, non-binding
recommendations on physical activity in schools in
Germany, e.g., from health insurance companies (Brigger
et al.,, 2017), and there are no specific and binding state
guidelines for reducing sitting times at school. Saunders et
al. (2022) developed international school-related sedentary
behavior recommendations for children and youth and thus
provide guidelines such as the necessity to interrupt periods
of prolonged sitting, for example, when doing homework,
whenever possible. In addition, sedentary learning activities
should be replaced by movement-based learning activities
whenever possible. Furthermore, for example, the United
States and the United Kingdom have their recommendations
for physical activity times in schools: at least 30 minutes of
the required moderate to high-intensity physical activity
should occur during school (Kohl III and Cook, 2013). In
addition, Kohl and Cook recommend that pupils participate in
at least 30 to 45 minutes of a daily physical education (PE)
lesson, with at least half of this time spent being physically
active (ibid.). However, it is estimated that only about 50%
of schools worldwide can create an environment for sufficient
physical activity on school days (Aubert et al., 2018).

Moving School could make an important contribution to
the challenge of increasing physical activity and reducing
sedentary time in schools. In addition to this health aspect, there
are two other arguments to legitimize the concept of Moving
School: a developmental or learning theory argument and
an educational argument (Thiel et al., 2004). These perspectives
each emphasize different approaches and naturally have
consequences for an empirical design, particularly the selection
of corresponding variables. Developmental and learning theory
approaches primarily emphasize the importance of movement
for learning processes in other subjects, e.g., by promoting
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executive functions, motivation, or multisensory access to
information that is to be acquired (Aguirre-Loaiza et al., 2019).
From an educational science perspective, the focus is primarily
on pupils’ self-activity in movement-related and cognitive
engagement (Wibowo et al., 2021, Wibowo et al., 2023). This
article focuses on a health perspective as it was in the original
approach, developed by Urs Illi about three decades ago,
which aimed to reduce the negative consequences of sitting too
long in schools with inappropriate school furniture (Illi, 1998).
The concept was well received in German-speaking countries
and was popular in sports science research around the turn of
the millennium (Thiel et al., 2004).

Nevertheless, suggestions for implementation and concept ideas
predominate. However, reports on implementation that take
a holistic view of the concept of Moving School, i.e., considering
the effect and interaction of several building blocks in everyday
school life, are still the exception, especially for secondary
schools (Englert et al., 2023). Furthermore, based on a recent
study reviewing the information secondary schools publish in
their school programs, on their websites, and the information
published in the school curriculum, it can be assumed that
the Moving School concept has found little implementation in
school practice in comparison to recommendations from sports
science theory (Englert et al., 2023).

Studies have already investigated the acceptance of individual
components in the context of the moving school concept.
Neumann and Zimmermann (2020) investigated the acceptance
of interruptions to sitting (moving sitting) in lessons. They
found that uncertain performance expectations characterize
the acceptance process. The teachers surveyed only accepted
interruptions to sitting under certain conditions, for example,
if the loss of learning time, restlessness, and other disruptions
were considered to be as low as possible.

Venkatesh et al. (2003) compared eight prominent models
that determined the acceptance of new technologies and
their extensions based on empirical data and synthesized
them into one single model. This unified model, the Unified
Theory of Acceptance and Use of Technology (UTAUT),
contains four core determinants of intention and usage and up
to four moderators of key relationships. UTAUT was tested
using the original data and outperformed the eight individual
models (adjusted R? of 70%). Nistor et al. tested the UTAUT
model using a correlational study characterized by a large
sample (N = 2834) and a high diversity of study participants,
providing sufficient evidence to validate the model and thereby
confirming the fit of the UTAUT model for the intention to use
new technologies (Nistor et al., 2012).

The UTAUT model has already been transferred and applied
several times, initially in media didactic settings and later in
the school education field (Tappe, 2019, Jager et al., 2014,
Pynoo et al., 2011).

Venkatesh’s 2003 extensions to the original UTAUT model
related primarily to new (information) technologies (e.g.,
Artificial Intelligence tools) (Venkatesh, 2022). For this
reason, the 2003 model was used in all of the above-mentioned
transfers since the extensions do not add value to the school’s
pedagogical context, as the original model was already
narrowed down for this purpose.
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Furthermore, the key determinants of the intention to use new
technologies and the intention itself have been previously
shown to differ between women and men and participants of
different ages (Morris and Venkatesh, 2000, Venkatesh et al.,
2003). When forming an intention to use, social influence and
effort expectancy are more salient for women and older people.
Also, facilitating conditions are more salient for older people.
On the other hand, performance expectancy is more salient
for men and younger people (Morris and Venkatesh, 2000;
Venkatesh et al., 2000; Miller, 2012; Bem and Allen, 1974).

A unique aspect of this study is that the area analyzed extends
to all areas of school and includes the secondary education
sector. At the same time, the data is collected on the basis of
a broad database. This study aims to provide an overview of
the practical implementation of the Moving School concept at
secondary schools in Germany, taking into account the effects
that the acceptance of the concept and the age and gender
of the teachers have on practical implementation. Firstly,
we aim to examine the current degree of implementation of
the Moving School concept at higher secondary schools in
Germany. Secondly, we investigated differences concerning
gender and age in PE teachers’ knowledge about the Moving
School concept and the sources of this knowledge. Thirdly,
we investigated the teachers’ attitudes towards Moving School
and the resulting use or intention to use the concept based
on the implications of the UTAUT model. We hypothesized
positive associations between performance expectancy, effort
expectancy, social influence, facilitating conditions, and
intention of use. We also hypothesize that the model will show
differences between men and women, analogous to the results
of Morris and Venkatesh (see above). Finally, we examined
what changes need to be made from the teachers’ perspective
to better implement Moving School in everyday practice. This
study thus provides important information for the planning
of Moving School programs that are tailored to the needs of
teachers and transferable to other internationally widespread
programs that address sub-areas of Moving School, such as
Movement Breaks.

METHOD

To report this study, we focused on the Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) initiative (Von Elm et al., 2007). We used
an analytical cross-sectional study design in which participants
were included or excluded based on certain criteria. They were
surveyed using a questionnaire, and the data collected was used
to describe the current situation and illustrate the influence
of various conditions on the implementation of the Moving
School concept.

Sampling strategy and participants

The survey was conducted at secondary schools in Germany,
focusing on the two most populous federal states, Nordrhein-
Westfalen (NRW) and Bayern (Bavaria). A total of 181,100
teachers exist in NRW and 123,098 in Bavaria (Statista, 2023),
with only teachers at secondary schools and with a teaching
qualification in physical education included in the survey
as experts in physical activity. In the German federal state
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NRW, all secondary schools were contacted by e-mail. Due to
differences in school legislation, in the federal state of Bavaria,
this was possible for schools in church or private sponsorship.
The acquisition of participants at state schools was mainly
done through social media. The recruitment period was from
August to October 2023. Those participants who refused to
publish their details in the questionnaire were excluded, as
were teachers who do not teach at secondary schools or do not
have a teaching qualification for the subject of sport.

Measurement instrument

To collect the data, a questionnaire was created using the EFS
Survey software from Tivian (Tivian XI GmbH. 2023. Enterprise
Feedback Suite Survey (Spring, 2023). [Software]), which
could be completed online. The questionnaire was evaluated
with a pretest. A group of 20 teachers was interviewed and
then had the opportunity to add comments to the questionnaire
questions. These were incorporated into the final version.
The questionnaire consisted of five parts. The first part contained
questions about the teachers’ personal details (age, professional
experience, type of school, federal state, etc.), which ended
with a filter question regarding whether the teachers had
previously heard of the concept of Moving School and from
where they gained their knowledge. For teachers who gave
a negative answer (7.2%; N = 24), the questionnaire ended
after the second part, as parts three to five consisted of content-
related questions about Moving School. The second part of
the questionnaire dealt with the current implementation status
of Moving School at higher secondary schools in Germany. In
this part, the teachers were asked on a nine-item scale about
the degree to which the seven core building blocks of Moving
School, which are Moving Lessons, Sitting in Motion, Moving
Physical Education, Movement Break, Physical Activity Offers
in Extra-Curricular School Sport, Moving Learning Space and
Moving Break (Englert et al., 2023) were implemented at their
school on a five-point Likert scale (1-Not at all true, 2-Rather
not true, 3-Rather true, 4-Totally true, 5-1 don’t know). For
example, the item “I specifically use movement breaks to
rhythmise the lessons” asked about integrating Movement
Breaks into lessons. The third part of the questionnaire dealt
with the teachers’ sources of knowledge about Moving School.
The categories “University Education”, “Further training”,
“Self-Study” and “Other sources” were provided for ticking
(yes/no response option). In addition, the teachers were
offered a free field for entering text using the “other sources”
option. This allows gender- and age-related differences in
PE teachers’ knowledge of the Moving School concept and
the sources of this knowledge to be identified. The fourth part
of the questionnaire dealt with the teachers’ attitudes towards
the Moving School concept as a whole (while the second
part asks about the use or conditions for using the individual
elements) and the resulting use or intention to use based on
the UTAUT model. As the model was to be used here to
determine user acceptance in a school pedagogical context,
an adaptation was necessary as the model does not consider
didactic implications (Jager et al., 2014). The concept of
Moving School is not a mandatory element of lesson design in
Germany (Englert et al., 2023). It, therefore, has to be assumed
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that teachers always integrate elements of the Moving School
concept into their lessons voluntarily. The experience was
mapped by other parts of the questionnaire (e.g., professional
experience and sources of knowledge) (Tappe, 2019). With this
section of the questionnaire and the application of the adapted
UTAUT model, teachers’ attitudes towards Moving School and
the resulting voluntary use or intention to use the concept are
analyzed. The four determinants of the UTAUT model were
recorded with four individual items each and the intention to
use two items (see Table 1 in the appendix).

The German translations of the individual subcategories
were based on Nistor et al. (2012), where the following
reliability values (Cronbach’s alpha) for the German version
of the questionnaire were given: performance expectancy .817,
effort expectancy .838, social influence .793, and facilitating
conditions .618. When adapting the model to the Moving School
context, care was taken to maintain conformity and thus ensure
comparability with the original model (Tappe, 2019). All items
of the model were assessed on a four-point Likert scale (1-
Not at all true, 2-Rather not true, 3-Rather true, 4-Totally true).
The high item correlations within the four determinants, each
represented by four items, were confirmed by Venkatesh et al.
(2003) using repeated tests. The internal consistency reliability
for the four determinants was over .83 in the two repeat tests
for Facilitating Conditions and over .91 for the three others
(Venkatesh et al., 2003). In the fifth part, teachers are asked
what they think would facilitate the integration of the concept
into everyday school practice. This shows what changes
need to be made from the teachers’ point of view in order to
better integrate Moving School into everyday school life. Six
response categories were provided to tick (e.g., Moving School
should be better known among teachers) and three additional
free spaces so that respondents could also formulate their
suggestions. Multiple answers were possible for this question
and the question on sources of knowledge described above.

Statistical analysis

All analyses were performed using IBM SPSS Statistics 29
(IBM Corp (2022), SPSS Statistics for Windows (Version
29.0), Armonk, NY, USA). Participants who did not consent
to the further processing of their data or did not complete
the questionnaire in full were excluded from the analysis.
Firstly, a descriptive analysis of teachers’ statements regarding
the current implementation degree of the Moving School
concept is presented (mean and standard deviation for
continuous variables and relative frequency in percentage for
categorical variables).

In a second step, Mann-Whitney-U-Tests were used to identify
differences between subgroups in terms of gender (men/women)
and age (50 years and older/younger than 50 years) for all
ordinal-scaled and metric dependent variables. Mann-Whitney-
U-tests were used, as there were two independent samples in
each case, and the Likert scales used in the questionnaire were
to be assessed as ordinal-scaled. The conditions for T-tests are
not met with regard to the normal distribution of the samples
(Kolmogorov-Smirnov test). For all dichotomous dependent
variables (see 3.3 Source of knowledge about the Moving School
concept), y* tests were used to analyze differences in gender and
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age. Based on the development phases in the teaching profession
and the willingness to reform, commitment, and motivation that
reaches a plateau around the age of 50, two age groups, under
and over 50, were made (Huberman, 1991, Sikes et al., 1985).
Finally, a multiple regression analysis was calculated to
assess the influence of the independent variables performance
expectancy, effort expectancy, social influence, and facilitating
conditions on the intention of use of the components of
the Moving School based on the UTAUT model (Venkatesh
et al., 2003) as dependent variable. Gender and age were also
included as independent variables in the model based on their
relevance to the intention of use reported in previous studies
(Venkatesh et al., 2000, Morris and Venkatesh, 2000). The level
of significance was set at p <.05 (two-sided).

RESULTS

Sample Characteristics

A total of 345 teachers participated in the survey. Nine teachers
did not consent to their data being used for research purposes,
and two teachers were primary school teachers and therefore
excluded from further analysis, resulting in a total study sample
of 334 teachers (56.9% female), of which 225 teachers came
from NRW and 109 teachers from Bavaria. Most teachers were
younger than 50 (71.9%) and had heard of the Moving School
concept (92.8%).

Implementation degree of the elements of
the Moving School concept

According to the teachers, Moving Physical Education is most
frequently implemented in practice (Table 1). More than half
of the teachers surveyed stated they provided the elements
Moving Break, Moving Learning Space, Moving Lessons,
and Movement Breaks. Physical Activity Offers in Extra-
Curricular School Sport (PAOE), Movement Breaks, and,
in particular, Sitting in Motion are implemented to a lower
degree. The difference analysis with regard to gender shows
that women agree significantly more often (p two-sided = .008)
with the statement, “In PE lessons, I make sure that I offer
different approaches to exercise (e.g., community experience,
self-awareness, self-efficacy, health promotion, etc.)” than
men. No significant differences exist when comparing the age
groups (> 50 years and < 50 years).

Source of knowledge about the Moving School
concept

Overall, 54.5% of participants learned about the Moving
School concept during their university education (Table 2).
There is no significant difference between men and women
and between the age groups concerning the proportion of
participants who have heard of Moving School. However,
the men surveyed stated significantly more frequently that
they had acquired knowledge of the Moving School concept
by themselves. Differences also existed between the two
age groups: the younger teachers acquired knowledge of
the Moving School concept significantly more frequently
during their university education and less frequently through
further training than the older teachers.
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Total (N = 334)

Totally true

Rather not Not at all

Rather true | don’t know

Moving Physical Education
In PE lessons, | make sure that | offer different approaches

true true

. . . 63.5 32,6 3.0 0.3 0.6
to exercise (e.g., community experience, self-awareness,
self-efficacy, health promotion, etc.).
Moving Break
Pupils are provided with sports/play equipment during 37.2 26.9 19.0 16.3 0.6
the breaks.
Moving Learning Space
Our school building and school grounds are designed in 18.3 41.1 27.0 13.5 0.0
such a way that pupils are encouraged to exercise.
Moving Lessons
| also teach lessons with and through movement. 152 384 36.9 95 0.0
Moving Break
During breaks, pupils may use the sports facilities (e.g., 22.5 30.3 20.4 26.4 0.3
sports halls and outdoor sports facilities).
Movement Breaks
| specifically use movement breaks to rhythmise 12.8 36.6 34.8 15.9 0.0
the lessons.
PAOE
Alternative non-competitive sports electives are offered 24.7 24.4 17.2 334 0.3
(e.g., fitness training, movement arts, etc.).
Sitting in Motion
The chairs and tables in the classrooms can be 4.8 8.4 15.9 70.7 0.3
individually adjusted.
Sitting in Motion
The classrooms have various seating options (e.g., seat 3.0 7.2 24.6 65.0 0.3
cushions, beanbags, etc.).
Sitting in Motion
| allow the pupils to adopt different sitting positions on 25.5 48.9 18.8 6.7 0.0

the chairs during the lesson.

Note: PE = Physical Education

PAOE = Physical Activity Offers in Extra-Curricular School Sport
Table 1: Degree of implementation (expressed as percentages per category) of the core building blocks of the Moving School concept, 2023

Total (%)
(N =310)

Male (%)
(N =133)

Female (%)
(N=177)

Knowledge about

Moving School from:

x>-Test
P two-sided
(Odds ratio)

x>-Test
P two-sided
(Odds ratio)

2 50 years (%)
(N =90)

< 50 years (%)
(N = 220)

University education 54.5 55.6 53.7 .731(0.924) 22.2 67.7 <.001 (7.345)
Further training 27.7 28.6 27.1 .777 (0.930) 40.0 22.7 .002 (0.441)
By themselves 34.2 41.4 28.8 .021 (0.574) 41.1 31.4 .101 (0.655)
Other sources 19.7 15.0 23.2 .075 (1.703) 33.3 14.1 <.001 (0.328)

Table 2: Differences in gender and age regarding the source of knowle

Intention to use the Moving School concept
among teachers

The mean values of the four variables of the UTAUT model
and the intention to use the concept of Moving School are
shown in Table 3. The performance expectancy showed
the highest mean value of the UTAUT variables. The other
variables and the intention of use follow at some distance
but also with positive agreement values. The answers of men
and women differ significantly in performance expectancy
and intention of use, with higher performance expectancy
and intention of use in women. The two age groups do
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dge of the Moving School concept, 2023

not differ significantly in any of the four determinants or
the intention of use.

The regression analysis revealed a significant effect in total,
p < .001, and for each of the four variables of the UTAUT
model on the teachers’ intention to use the Moving-School-
Concept (see Table 4). All four independent variables were
positively associated with intention of use. The overall model
significantly predicted 45.8% (R? corrected) of the variance
with regard to the use of the Moving School concept. Neither
age nor gender significantly affected the intention of use in
the model analyzed.
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1 = Not at all true

) ;Ea;::;:e’:ott" :';ue I;velr;\;;c)a Manrcj-_\l-l\_:;ittney- < ;(,)(\;(;rs 2 ISV(,)(\g.;;rs Manr:}-_v-l\_:;ittney-
4= Totally true (N=177) P(r) (N =220) (N =90) P(r)
:j;fef’crt’:s:;e 3(':22) 3;:;; 3(:?12) .003 (.17) igg) 3.23(.58) 439 (.44)
Effort expectancy Z(gg) z(zg) Z(Z_é) .112 (.09) 2(33) 2.71(.69) .492 (.04)
Social influence 2(3;) 2(?15) 2(32) .948 (< .01) 2(22) 2.35(.83) .581 (.03)
Facilitating conditions 2(23) 2(;12) 2(2(7)) .544 (.03) Z(Zg) 2.47 (.66) .126 (.09)
Intention of use 2(233) Zgi) 2(:%) 023 (.13) 2(:;‘;) 2.51(.80) 599 (.03)

Note: Bold values indicate significant differences.

Table 3: Mean values of the four variables of the UTAUT-Model and the Intention of Use for the total sample and by gender and age group, 2023

Beta 95% Confidence interval for B

Standardized coefficients Lower Limit Upper Limit
Intercept -1.87 .063 -.98 .03
Performance expectancy .20 4.12 <.001 .14 .40
Effort expectancy .20 3.13 .002 .09 41
Social influence .20 3.78 <.001 .10 .30
Facilitating conditions .24 3.49 <.001 .14 .49
Gender .05 1.04 .298 -.07 21
Age group .03 71 478 -.09 .20

Table 4: Results of the multiple regression analysis with the dependent variable intention of use, 2023

Facilitators for the implementation of the Moving
School concept

When asked what would facilitate the integration of Moving
School, 74.9 % of the participants stated that Moving School
should be better known among teachers. The second and
third most frequently chosen options (73.1% and 72.8%
of respondents) were that there should be more practicable
examples of implementation and that the workload in everyday
working life should be reduced. The least frequent response, from
46.4% of respondents, was that the effectiveness of the concept
should be rated higher. In addition to the given options, 14.7%
of the participants entered at least one further answer in one
of the three free fields. The most frequent answer in the open
fields (N = 11) was that better equipment would help integrate
the concept. The second most frequent answer (N = 10) was that
the structural design of the school (schoolyards, classrooms, etc.)
would have to be changed to better integrate Moving School.
Other suggestions included less time pressure, more training,
and the development of an App for Moving School.

The difference analysis concerning gender revealed that women
stated significantly more frequently (p two-sided = .030) that
the workload in everyday working life should be reduced.
The group < 50 years stated significantly more frequently
that Moving School should be better known among teachers
(p two-sided = .019).

DISCUSSION

In this study, we examined the degree of implementation of
the Moving School concept at higher secondary schools in
Germany. We investigated whether PE teachers know about
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the concept and whether their attitudes towards Moving
School are associated with the use of the concept based on
the implications of the UTAUT model (Venkatesh et al., 2003).
Finally, we examined what changes need to be made from
the teachers’ perspective to facilitate implementing Moving
School in everyday school practice in the future.

The Moving School concept is known among physical
education teachers as 92.8% of the participants state that
they are familiar with the term Moving School. Nevertheless,
the practical implementation degree of Moving School is
much lower. From the teachers’ perspective, this is partly due
to the lack of adequate equipment in the classroom, such as
different seating or individually adjustable desks, which depict
the Sitting in Motion element. The degree of implementation
of the school buildings or school grounds is rated higher.
The teachers’ relatively high level of agreement with the items
Moving Break corresponds with the fact that the Moving Break
is mentioned most frequently in the school programs and on
school homepages of all elements of Moving School (Englert
et al., 2023) and is also in line with the data from the SPRINT
study (2005), the latest large-scale study in this area in
Germany: In 2005, 47% of the schools surveyed implemented
the Moving Break, whereby elementary schools were also
included (Brettschneider et al., 2005). The high degree of
practical implementation of the Moving Break element in
contrast to other elements of Moving School could also be
related to the amount of preparation required since movement
options predominate and require a manageable amount of
preparation (Thiel et al., 2004). Furthermore, a discrepancy
exists in the understanding of PE teachers as physical education
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as a subject where they aim to provide students with different
approaches to movement while at the same time, only about
50% of these PE teachers incorporate movement breaks during
regular lessons in the classroom to make the lesson rhythmic.
This gap shows that approximately 50% of PE teachers do not
understand or implement movement as part of the lessons in
their second teaching subject.

Only about half of the teachers acquired knowledge through
university education. The positive change regarding university
education is shown in the comparison of the age groups:
Among the over 50-year-olds, 22.2% state that they have
acquired their knowledge from their studies; among teachers
younger than 50 years old, the figure is 67.7%. On the other
hand, the group over 50 stated more frequently that they
acquired their knowledge through further training, self-study,
or other sources. As a result, there is generally no difference
between the age groups regarding knowledge about Moving
School. The only difference between men and women is that
men state more frequently that they have acquired knowledge
about Moving School themselves.

Teachers suggested several facilitators for future potential
implementation of the Moving School concept. Most teachers
(73.1%) stated needing more practicable implementation
examples. Thisnumber contrasts with the numerous publications
in German-speaking countries providing practicable examples
of Moving School (Englert et al., 2023, Thiel et al., 2004).
It might indicate a lack of connection between research and
teachers. More practical implementation examples could also
lead to lower effort expectancy. This hypothesis supports that
the item ‘There should be more practicable implementation
examples‘ shows a significant positive correlation with effort
expectancy (P < .001; » = 0.238). The majority of teachers
believe that the general workload would have to be lower to
integrate Moving School more. The current stressful situation
for teachers is an important starting point for changes that can
positively impact the implementation of Moving School. This
finding confirms results that highlight time as a crucial factor
in the implementation of innovations in the daily practice of
PE teachers (Wibowo, 2023) and agrees with studies from
other countries that also make this observation. In contrast to
the present study, however, this is limited solely to physical
activity programs in the classroom (Chorlton et al., 2022,
Dinkel et al., 2017, Mullins et al., 2019).

Concerning the four determinants of the UTAUT model, it
is striking that the effectiveness of Moving School is rated
relatively high. Agreement with the items on effort expectancy
is lower. Conversely, this means that teachers consider the effort
required to implement the concept in practice relatively high.
The answers from men and women differ in the performance
expectancy variable and the intention of use. Women rate
the impact of Moving School higher than men and intend to
use the concept more frequently. The two age groups differ
neither in the determinants nor intention of use.

Earlier studies already indicated that teachers seem to be
generally accepted for integrating, for example, movement
breaks (Neumann and Zimmermann, 2020; Chorlton et
al., 2022). The results generated using the UTAUT model
confirm these findings and, in contrast to previous studies,
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also show the teachers’ motives in detail, based on a large
database. This detailed consideration is also important and
complements previous studies, as it has already been found
that the attitude of teachers to exercise in the classroom, for
example, increases pupils’ physical activity (Abi Nader et al.,
2018). The regression analysis results show significant positive
correlations between the four determinants and the intention of
use, and the UTAUT model makes a significant explanatory
contribution to the intention to integrate the Moving
School concept. The regression coefficient is highest for
the determinant facilitating conditions. Therefore, this variable
has the strongest effect on the intention of use, and Moving
School concepts should focus on practicable implementation,
the needs of teachers, and the fit to everyday life in schools.
Thus, the disruptive factors established in research that inhibit
the integration of sitting breaks into lessons (Neumann and
Zimmermann, 2020) should be considered.

Furthermore, facilitating conditions that the school’s framework
conditions can influence should be established. For example,
multipliers at the schools’ act as contact persons for the teachers
on the topic of physical activity, specifically Moving School.
These could publicize the practical examples demanded by
teachers in schools, help with problems by providing low-
threshold advice to colleagues, and thus act as a link between
science and practice. Knowledge about the Moving School
concept should be imparted through a wide range of formal and
informal learning opportunities and suitable equipment (seats,
adjustable desks, etc.) available at schools. Developing suitable,
practical training formats for teachers in Moving School is also
important, as sustainable professional development can provide
teachers with the knowledge and skills to implement such
programs in schools (Stylianou et al., 2016).

Some limitations need to be considered when interpreting
the data. Firstly, it must be noted that the study does not
claim to be representative, and as education in Germany is
the responsibility of the federal states, the results cannot be
transferred to the whole of Germany without restrictions. In
addition, it is possible that, due to voluntary participation,
mainly physical activity-interested teachers participated in
the study. These teachers might be more open to integrating
concepts such as Moving School into their lessons. Not all
STROBE criteria were met. In particular, the reasons for non-
participation were not recorded.

With regard to the statistical requirements, only those that
were relevant to the study design were explained. Furthermore,
some of the teachers from Bavaria were recruited via social
media, so distortions are also possible. The method of data
collection using online questionnaires does not allow an in-
depth understanding of the quality of the offers of the Moving
School concept. Further studies could, for example, use
qualitative data collection to include pupils’ motivational
aspects or teachers’ teaching skills. Nevertheless, this study
provides preliminary quantitative data required for the further
promotion and implementation of the concept. This alone does
allow conclusions to be drawn about the quality of the offers
only to a limited extent but is a necessary prerequisite for
the development of the positive effects of the concept, as has
already been established several times with the use of digital
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media in the classroom (Drossel et al., 2019, Tulodziecki et al.,
2021). Finally, the development of the questionnaire is based
on an adaptation of the UTAUT model to a sports education
context. The empirical validity of this adaptation has not yet
been tested.

CONCLUSIONS

The study shows that the Moving School concept is well-
known among the teachers surveyed. The teachers are
also convinced of the effectiveness of the concept. There
are major differences in the practical implementation of
the individual components of Moving School, and the degree
of implementation of the concept does not reflect the level
of knowledge of the teachers surveyed. The utilization of
the concept depends on the four variables of the UTAUT
model. With this information, the study provides an important
basis for planning movement integration programs tailored to
teachers’ needs. According to the teachers, implementation
could be improved if they had more knowledge about Moving
School and practical implementation examples.

Based on the data, measures that create positive performance
expectancies (e.g., through formal and informal learning
opportunities) and effort expectancies (e.g., by adapting
the infrastructure) appear particularly suitable. Besides
facilitating conditions and performance expectancies,
responsible persons for Moving School programs might also

consider measures to positively influence effort expectancy
and social influence to increase the intention of use. They
could help to emphasize exercise, games, and sports activities
more strongly in the school profile concepts and to strengthen
cooperation with sports clubs, especially in all-day schools.
On the other hand, the scientific community is challenged
to develop easy-to-implement best practice examples for
Moving School based on the data created by this study and
on the teaching reality at the schools, including the existing
obstacles. While the literature focuses on primary school
environments, this study shows a clear demand for secondary
school environments.

To achieve this, an analysis of the quality of the already
existing offers by the teachers could provide profitable
insights for the continuation of the research since the present
study primarily represents an analysis of the quantitative
implementation of the Moving School concept. Based on
this, teachers’ training and further education, which has been
significantly expanded at the universities in Moving Schools
in the last decades, can be adapted.
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Performance Expectancy
| find the concept of Moving School useful for promoting my pupils.

With the help of Moving School, the students’ movement can be increased.

By incorporating elements of Moving School, | can increase productivity in the classroom.

By integrating elements of Moving School, | can promote the motivation of my pupils.

Effort Expectancy

I know how to integrate the elements of Moving School into everyday school life.

It is easy for me to familiarize myself with the concept of Moving School and the possibilities of concrete implementation.

| find it easy to integrate Moving School into everyday school life.

| find it easy to learn how elements of Moving School can be applied in practice.

Social Influence

People who influence my behavior think | should integrate Moving School into my lessons.

People who are important to me think | should integrate Moving School into my lessons.

The school management supports the implementation of Moving School.

In general, my school supports the implementation of Moving School.

Facilitating Conditions

| have everything | need to integrate the Moving School into everyday school life.

| have the knowledge necessary to integrate Moving School into everyday school life.

Moving School is not compatible with the forms of learning | usually use.

There is one person | can turn to if | have problems with the practical implementation of elements of Moving School.

Intention of Use
I regularly include elements of Moving School in my lessons.

| intend to integrate elements of Moving School into my lessons in the coming weeks.

Supplementary Table 1: Adapted items of the UTAUT model
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