Main Article

Ger J Exerc Sport Res
https://doi.org/10.1007/512662-024-01002-z
Received: 4 December 2022

Accepted: 23 September 2024

© The Author(s) 2024

®

Check for
Updates.

Supplementary Information

The online version of this article (https://doi.
0rg/10.1007/s12662-024-01002-2) contains
supplementary material, which is available to
authorized users.

Introduction

A central objective of physical educa-
tion (PE) in many countries is to pro-
mote students” knowledge, skills, abili-
ties and motivation to initiate and main-
tain a healthy, physically active lifestyle
throughout their lifespan (Cale, Harris, &
Hopper, 2020; Ptack & Tittlbach, 2018).
In German curricula, these objectives
are approached through competence ac-
quisition, whereby corresponding edu-
cational approaches to address students’
knowledge, skills, abilities and motiva-
tion are mostly based on a functionally
pragmatic understanding of competence
(Klieme, Hartig, & Rauch, 2008). In or-
der to address health- and physical activ-
ity (PA)-related competences in PE, nei-
ther pure theoretical teaching nor pure
physical training isadequate (Serwe-Pan-
drick, 2016). Therefore, the question
arises of how and to what extent theory
and practice can and be linked through
appropriate experiences and situations in
PE (Mong & Standal, 2019; Quennerst-
edt, 2019).
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Process evaluation of a health-
and fitness-related physical
education program

Lessons learned from the educational GEKOS

program

In German PE literature competence
acquisition is mainly discussed in the
context of the (reflective) capacity to act.
Reflective capacity to act enables students
to handle their own PA, to accordingly
make self-determined and -responsible
decisions and to find meaning in PA for
their own lives (e.g., Gogoll, 2013). Re-
flective capacity to act contains a number
of theoretical considerations (e.g., learn-
ing tasks, reflective practice) on how to
methodically implement educational PE
programs, linking theory and practice
(Pfitzner & Aschebrock, 2013; Serwe-
Pandrick, 2013) in a fashion much com-
parable to practices in constructivistic PE
or literacy approaches (e.g., Ennis, 2015;
Sun, Chen, Zhu, & Ennis, 2012; Tépfer,
Hapke, Liebl, & Sygusch, 2022). Further-
more, a range of different ideas on how to
teach health-related topics and content in
PE is discussed in the literature (Ptack &
Tittlbach, 2018). To date, several empiri-
cal effectiveness studies (e.g., Demetriou,
2013; Strobl, Ptack, Topfer, Sygusch, &
Tittlbach, 2020) could be identified that
show that health- and fitness-related PE
programs which link theory and practice
in terms of imparting a combination of
knowledge, skills, abilities and motiva-
tion are partially effective.

However, to more clearly understand
why and how respective programs work
in PE and how they might be further
improved upon, an evaluation of effec-

tiveness should be accompanied by a pro-
cess evaluation (Moore et al., 2015; Pe-
ters, Adam, Alonge, Agyepong, & Tran,
2013). Thisincludes, among other things,
the investigation of intervention fidelity,
considerations regarding its acceptance
by participating actors like students and
teachers, and the applicability of the pro-
gram in a regular (PE) setting (Moore
et al.,, 2015; Sygusch, Béhr, Gerlach, &
Bund, 2013). In addition, in PE, the re-
lationship between theory and practice
in terms of movement time is a relevant
point of discussion. These aspects can
be both facilitating and hindering fac-
tors for the long-term implementation
of programs (Moore et al., 2015; Peters
et al., 2013).

The purpose of the present study
is to examine fidelity, acceptance, ap-
plicability and movement time in our
self-developed manualized PE program
“Promotion of PA-related health com-
petence in physical education” (Ger-
man: Forderung bewegungsbezogener
Gesundheitskompetenz im Sportunter-
richt; acronym: GEKOS; Haible et al.,
2019) as part of a process evaluation. This
complements a previously conducted
evaluation of effectiveness in a cluster-
randomized controlled trial (Rosenstiel
et al., 2022; Volk et al., 2021). We intend
to use the findings to identify potential
facilitating and hindering factors that
may be relevant to a long-term imple-
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mentation of the GEKOS program in the
real-world setting.

How to link health- and fitness-
related theory with practice in PE

For teaching health- and fitness-related
content through practice-theory linkage
in competence-based PE, one needs to
take a closer look at both the possible
methodological and content approaches.

Methodologically, competence acqui-
sition in action-related fields of appli-
cation, as in PE, requires the integra-
tion of knowledge, skills, abilities and
motivation for successful learning pro-
cesses (Baartman & de Bruijn, 2011). In
the PE literature in Germany, the ed-
ucational mandate of PE is considered
especially in the (reflective) concept of
the capacity to act. In order to address
this kind of concept in PE it is not suf-
ficient only to exercise or to teach mo-
tor skills (Serwe-Pandrick, 2016; Topfer
etal,, 2022). Additionally, the dimension
of teaching quality cognitive activation
(Wibowo, Krieger, & Biikers, 2021) is
considered significant. Cognitively ac-
tivating PE must present learners with
action problems that they cannot solve
in a routine fashion. It is understood
as didactically stimulating offers for stu-
dents to deal with the subject matter in
depth on the basis of existing and newly
acquired knowledge (Hapke & Waigel,
2019). Didactical features for a cog-
nitively activating PE include, for ex-
ample, open-ended problems, reference
to prior knowledge, reference to daily
life, planning and responsibility for one’s
own learning process and reflection on
sporting actions (Engelhardt, Hapke, &
Topfer, 2023). Corresponding student-
centered teaching-learning situations are
designed, as in other subjects (Gawatz
& Stiirmer, 2019; Kleinknecht, 2010), by
setting tasks, for instance a learning task.
The aim of learning tasks is to encourage
students to develop and try out indepen-
dent solutions to given problems, e.g.,
by means of subtasks that build on one
another (Leisen, 2010; Pfitzner & Asche-
brock, 2013). In PE, learning tasks can
include movement tasks (Neuber, 2014;
Sygusch, Hapke, Liebl, & Topfer, 2021)
and the didactic principle of reflective
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practice, which postulates that reflection
and practice interpenetrate teaching and
learning in PE (Serwe-Pandrick, 2013;
Serwe-Pandrick, Jaitner, & Engelhardt,
2023). Learning tasks, for example, take
into account the interindividual differ-
ences of the students by setting differen-
tiated tasks, allow for several ways of solv-
ing the problem, show a reference to the
students’ world and are worked on inde-
pendently by the students (Pfitzner & As-
chebrock, 2013). A prerequisite for these
tasksis thatteachers withdraw themselves
and take on the role of learning guide
and moderator for reflection phases, in-
troducing, accompanying and discussing
tasks (Kleinknecht, 2010; Pfitzner & As-
chebrock, 2013; Sygusch et al., 2021).
With regard to content, health-ori-
ented objectives in PE are approached
very differently. Among other things,
this involves a different understanding
ofhealth (pathogeneticvs. salutogenetic)
and associated goals (e.g., increase mod-
erate to vigorous PA [MVPA] vs. pro-
mote personal resources regarding phys-
ical, psychological and social health) as
well as methodological approach (orien-
tation on public health recommendations
for PA vs. educational/pedagogical ori-
entation). The concepts and expectations
differ not only in the PE curricula but
also among teachers and students (Mong
& Standal, 2019; Ptack & Tittlbach, 2018;
Piihse et al, 2011). In Germany, PE lit-
erature regarding the teaching of health-
related content is thereby largely charac-
terized by a biopsychosocial understand-
ing of health and educational orientation
(Ptack & Tittlbach, 2018). The topic of
health is approached from the perspec-
tive of health! and health-related capacity
to act in order to enable students to both
take responsibility for their own health
and have experienced and learned what
personally meaningful healthy PA can
look like and how it can be incorporated

! Multiperspective PE should enable students
to look at the subject matter of PE from
different perspectives (e.g., performance,
health, community/social contact), to know
from their own experience what different
meanings it can have to be physically active, to
experience PE as subjectively meaningful, and
to give movement, play, and sport a meaningful
placeintheirlives (Kurz, 2004).

into their lives (Kurz, 2004; Ptack & Tit-
tlbach, 2018; Tittlbach & Sygusch, 2014).

However, there are still barriers to the
implementation of these methodological
and content-related teaching approaches
in PE. For cognitively activating PE uti-
lizing learning tasks in Germany, there
is so far only little methodological guid-
ance for teachers on how content can
be taught (Rix & Schulz, 2011). For ex-
ample, there is a lack of basic textbooks
for PE, meaning that teachers have to
develop and compile content and ma-
terials through their own initiative. In
addition, the demand for cognitive ac-
tivation and health-related capacity to
act competes with time spent moving as
compensation for other school subjects
and students’ already sedentary lifestyles
(Hapke, 2018; Kastrup, 2011; Quennerst-
edt, 2019; Serwe-Pandrick, 2016). Ptack
and Tittlbach (2020) identified a match
between the claims of subject didactics
and teachers with regard to the saluto-
genetic understanding of health and the
teaching of objective health parameters.
However, the study showed that in ac-
tual teaching practices this understand-
ing was reduced to fitness content and as-
surance of time spent moving. Asinother
studies (see also Piihse et al., 2011), it
was shown that a sports-technique-based
multiactivity approach determined the
teaching units, and the health perspec-
tive is often only marginal. Though in-
dividual teachers deemed health-related
capacityto acttobe worthwhile; however,
it still did not find actual implementation
in PE classes (Ptack & Tittlbach, 2020).

The aforementioned difficulties lead
not only to a lack of practical examples
that are both methodologically and sub-
stantively sound as well as empirically
evident from the perspective of sports
pedagogy and empirical PE research, but
also to their inability to find their way
into the reality of PE.

Process evaluation and
implementation of health-related
PE programs linking theory and
practice

In order to implement theoretically
sound and successfully tested PE pro-
grams in the PE setting in the long run,



a process evaluation must first examine
why and how respective programs work
and how they can be optimized for prac-
tice, if necessary (Moore et al., 2015;
Peters et al.,, 2013). To approach these
questions, fidelity, acceptance, and ap-
plicability can be examined (e.g., Moore
et al., 2015; Peters et al., 2013; Sygusch
et al,, 2013). In our case, fidelity reflects
the extent to which teachers deliver the
program as it is planned (Peters et al,,
2013). On the one hand, it is assumed
that this adherence to the manual sup-
ports effectiveness and interpretability of
intervention outcomes (Durlak & DuPre,
2008; Zhu, Ennis, & Chen, 2011). On
the other hand, low fidelity can also
indicate that teachers cannot or do not
want to adhere to the manual for some
given reason. Therefore, it is impor-
tant to include the perspectives of the
participating actors (e.g., teachers and
students) in the evaluation (Peters et al.,
2013). In this fashion, the goals, content,
and methods of a program should be
applicable in PE practice and perceived
as acceptable by teachers and students
(Sygusch et al,, 2013). Insights in these
three areas allow factors to be identified
that may act as barriers or facilitators to
implementation, adoption, and mainte-
nance of a program in the real-world
(PE) setting (Peters et al., 2013).

In Germany, there are only few em-
pirical studies that examine the effec-
tiveness of PE programs taking into
account the respective methodological
and content-related concepts to link
health- and fitness-related content to
practice and conduct some form of
process evaluation. These studies in-
clude “HealthyPEP”, an 8-week program
for 6th graders (Demetriou, 2013) and
“Health.edu”, which studies the effective-
ness of participatory-designed lessons
over a school year in grades seven to ten
(Strobl et al., 2020).

HealthyPEP had positive effects on
girls’ physical fitness level, with partial
positive stimuli at the psychological level.
In addition, the program was positively
evaluated by the girls. These effects were
not seen in the boys, who also rated the
program less positively. Observations
showed that teachers made minor adjust-
ments for practical content. In the in-

terviews, teachers described the content
and goals of the program as understand-
able and the materials and preparation as
sufficient forimplementation. Theimple-
mentation was described as unproblem-
atic. Inboys’ classes, a drop in motivation
due to a lack of ball games was reported,
and the program was sometimes found
to be too long (Demetriou, Sudeck, &
Honer, 2014; Honer & Demetriou, 2014).
A systematic examination of fidelity as
well as teacher acceptance was not re-
ported.

Health.edu showed positive effects on
students’ health-related knowledge and
understanding. These effects were higher
in the schools with developed units based
onamore student-centered approachand
a linking of practice and theory (Strobl
et al.,, 2020). Interviews and observa-
tions showed that the teachers” orienta-
tionin terms of content (understanding of
health, content, and goals) continued to
be split between traditional and modern
thematizations of health. Methodologi-
cal aspects (cognitive activation, student
orientation, openness), though always in
contradiction to movement time, have
come closer to fulfilling the sports didac-
tic claim. However, this observation has
taken place independently of the lessons
developed (Ptack, Strobl, & Tittlbach,
2020).

Besides these individual studies, little
is known about whether and how such
concepts can find their way into teach-
ers regular PE practices in the long term.
Therefore, there is still a need for in-
sights into the implementation of such
PE programs. Furthermore, apart from
astudy involving in a single lesson within
a6thgradeclass (42% MVPA; Demetriou,
Hapke, & Olufemi, 2019), we know little
about the actual impact of correspond-
ing programs on movement time in PE.
In general, based on individual studies
and the objectives of PE, Zeuner (2014)
considers a movement time of 20-40%
to be a realistic orientation.

The GEKOS program

Against this background, we developed,
piloted and evaluated the educational PE
program GEKOS, linking health- and fit-
ness-related theory with practice (Haible
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Process evaluation of

a health- and fitness-related
physical education program.
Lessons learned from the
educational GEKOS program

Abstract

Objective. The aim of this process
evaluation study was to investigate fidelity,
acceptance, applicability and movement
time with respect to the health- and
fitness-related GEKOS program (Férderung
bewegungsbezogener Gesundheitskompetenz
im Sportunterricht) linking theory and
practice in physical education.

Methods. Fidelity was investigated by
observation, self-report forms and poster
documentations. Applicability and students’
(n=472) and teachers’ (n=27) acceptance
were examined by qualitative interviews
and surveys directly after the GEKOS
program. Movement time was assessed
using accelerometer data and compared

to students’ (n=369) movement time in
regular physical education classes.

Results. Overall, fidelity was high and
statements in the interviews and surveys
with regard to applicability and acceptance
were heterogeneous. Particularly critical
was the low net movement time, which was
assessed using device-based accelerometer
data.

Conclusion. The results allowed us to
identify barriers such as standardization and
facilitators such as teachers’ acceptance

of teaching student-centered approaches.
Therefore, flexibility in the delivery of
programs and the balance between net time
moving and theoretical cognitive activating
contentin PE need to be discussed further in
terms of long-term implementation of such
a program.

Keywords
Adolescents - Cognitive activation -
Implementation - Fidelity - Accelerometer

et al.,, 2019). In this process, we made
effort to affect fidelity, acceptance and
applicability positively:

First, we based our program theory
regarding goals, content, and methods
on competence-based German PE cur-
ricula, German PE literature on learning
tasks and cognitive activation (especially
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Pfitzner & Aschebrock, 2013; Serwe-Pan-
drick, 2013) as well as on the concept of
PA-related health competence (Sudeck
& Pfeifer, 2016). Based on the program
theory, six objectives were formulated in
terms of competence expectations (e.g.,
students can measure and assess physi-
cal reactions to physical load using var-
ious methods). Using these competence
expectations as a foundation, the two
main topics perception of physical load
and control of physical load and physical
training were defined. This resulted in six
lessons (each 90 min) combining theoret-
ical content on perception and measure-
ment of physiological responses (heart
rate and perceived exertion to PA—lesson
1-3) and health-related fitness: strength
training and cardiovascular endurance
(lessons 4-6) with either running and
jumping activities (running) or small-
sided ball games (game play). Lessons 1-
5 were structured by a learning task fol-
lowing Leisen (2010) including six con-
secutive subtasks. (1) After the teacher
presented the topic (e.g., perception of
physiological responses to PA), (2) the
students were first asked to express their
ideas and assumptions about the topic
based on their prior knowledge (e.g., as-
sumptions about changes in the body
during PA), (3) then, to gain information
about the topic, students were instructed
to perform movement tasks or movement
instructions (e.g., as part of running ac-
tivities or 3 vs. 3 soccer games) and reflect
(e.g., individual physiological responses
toPA) eitherin or onaction (Schén, 2002;
Serwe-Pandrick, 2013), (4) subsequently,
the learning experiences were discussed
with other students and the teacher and
then (5) related to the previous assump-
tions from the beginning; and (6) in sub-
sequent lessons, students were encour-
aged to apply and practice this newfound
experience and knowledge. Lesson 6 was
not structured by a separate learning task
but was designed to let students apply ac-
quired skills and knowledge by planning
a game to promote endurance (Haible
et al.,, 2019; Haible, 2020; Rosenstiel &
Volk, 2022; Volk, 2020; Volk & Haible,
2020).

Second, we engaged teachers in fo-
cus group discussions about the initial
drafts of our program. We then tested
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and revised the lesson plans in two pilot
studies with a total of 13 classes, taking
into account feedback from teachers and
students. At the end of the pilot phase,
we had a standardized treatment man-
ual (Haible, 2020; Volk, 2020) includ-
ing a teacher training and a test manual
(Haible et al., 2019).

Third, we evaluated the GEKOS pro-
gram in a cluster-randomized controlled
field trial consisting of 27 intervention
group and 21 control group classes (gen-
der-segregated?) with overall 841 ninth
graders. Immediately after the program it
was found that the health-related fitness
knowledge and control competence of
students could, on average, be positively
influenced. For strength and endurance,
as well as health-oriented motivation, the
GEKOS teaching approach appears to be
mostly insufficient to achieve significant
effectsonaverage (Volketal., 2021). Nev-
ertheless, it proved to be particularly ef-
fective at the individual level for students
who had low initial values in terms of
knowledge, skills, abilities, and motiva-
tion before the program. Some of these
students also showed positive develop-
ments in all outcome areas (Rosenstiel
et al., 2022).

Present study

With regard to the discussion of goals,
content and methods in (health- and fit-
ness-related) PE, the present study aims
to investigate the extent to which we
have been able to achieve fidelity, accep-
tance, and applicability with respect to
the GEKOS program through a thorough
process evaluation incorporating the per-
spectives of teachers and students.
Against the background of our PE
lessons being structured by learning tasks
and an increased focus on theoretical
content, we additionally investigate ac-
tual movement time in corresponding
PE lessons in order to enrich this dis-
cussion with the help of an empirical
data base. Furthermore, we examine
whether fidelity, acceptance, applicabil-
ity, and movement time differ with re-

2 In 9th grade in the federal state of Baden-
Wiirttemberg, Germany itis common practice to
teach PEingender-segregated classes.

spect to gender and the fields of move-
ment (a) running and (b) game play.
Thus, with regard to the former, it has
been shown that girls are more likely
to deal with theoretical content in PE in
depth (Ayers, 2004; Honer & Demetriou,
2014). Regarding the latter, we are in-
terested in whether the combination of
health- and fitness-related content with
more classical practical components such
as running or with more innovative com-
ponents in the context of small-sided ball
games make any difference. Building on
subsequent findings, we aim to identify
possible barriers and facilitating factors
for the implementation of the GEKOS
program in regular PE for the long-term.
In particular, we investigate the follow-
ing:

Fidelity:
== To what extent did teachers deliver

the GEKOS program as planned?

Is there a difference between gen-

ders and between different fields of

movement (running vs. game play)?

Acceptance:

== To what extent did students perceive
the GEKOS program as acceptable in
particular? Is there a difference be-
tween genders and between different
fields of movement?

== What attitudes towards health- and
fitness-related content in PE and
PE programs linking theory and
practice did teachers have? Is there
a difference between genders and
between different fields of movement
(running vs. game play)?

== To what extent did teachers perceive
the GEKOS program as acceptable?

Applicability:

== To what extent did teachers consider
the GEKOS program as applicable?

== What possibilities did the teachers
see for optimization?

Movement time:

== What impact did the GEKOS pro-
gram have on students’ PA levels
compared to regular PE classes?
Is there a difference between gen-
ders and between different fields of
movement (running vs. game play)?
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Fig. 1 A Overview of the methodological procedure in the four research areas. MVPA moderate to vigorous physical activity,

CG control group, /G intervention group

Methods

Design and procedure

In addition to the published study pro-
tocol of the GEKOS study (Haible et al.,
2019), we focus here on aspects that play
a role for fidelity, acceptance, applicabil-
ity, and movement time (@ Fig. 1).

To assess fidelity components during
the intervention phase, we proceeded as
follows: Each intervention group class
and their teacher were observed once
during the intervention. Care was taken
to ensure that all six PE lessons were
observed with equal frequency across
the intervention classes. In addition,
after each lesson, the teachers sent us
photos of the posters they created to-
gether with the students on the different
steps of the learning task. Furthermore,
teachers filled out self-report forms after
each lesson to assess possible deviations
and incidents that occurred. To investi-
gate the acceptance and applicability of
the program from the teachers” and stu-
dents’ perspectives, intervention group
teachers filled out a questionnaire before
conducting the program and were also
interviewed once after conducting the
program. Students completed question-
naires before and directly after the inter-
vention. Measurement of the students’
movement time (duration and MVPA)
was performed in parallel with the ob-

servation. For this purpose, all students
in a class wore accelerometers during
one of the six PE lessons. This record-
ing was also done in the classes of the
control group to have comparative data.
We received approval from the Ethics
Committee for Psychological Research at
the University of Tiibingen (Revision_1_
2017_0825_78) for our study and written
informed consent was given by students,
parents, and teachers.

Participants

A total of 48 teachers (Ctemale=24) with
their gender-segregated PE classes in
secondary schools from the federal state
Baden-Wiirttemberg, Germany par-
ticipated in the GEKOS study. They
were randomly assigned to interven-
tion (Cgirls=14, Cboys=13; Crunning= 14,
Cgame play = 13) or control (cgirts = 10, Choys =
115 Crunning= 10, Cgame play= 11) groups in
advance. One female intervention group
teacher (game play) was unable to con-
tinue after she taught the first PE lesson
due to taking sick leave. A total of 860
students participated. The class that had
to stop after the first PE lesson consisted
of 19 female students. Of the remaining
841 students (Myg.=14.20 years, SD=
0.51), 472 (53.8% girls) were in the inter-
vention group (Nrunning =255, Ngame play =
217) and 369 (47.7% girls) were in the

control group (Nrunning= 150, Ngame play =
219).

Measures

To assess fidelity, we conducted an obser-
vation, teacher filled out self-report forms
and documented posters of the lessons
(B Fig. 1). First, two observers conducted
a single preannounced observation per
class. A standardized observation sheet
(example: Online Resource 1) was used.
For fidelity, we considered the delivery
of the steps and substeps of the corre-
sponding learning task of the lesson to
be relevant. We recorded whether or
not (presence = yes; absence = no) teach-
ers carried out the steps and substeps of
the learning task (e.g., lesson 1, step 2
[teachers ask students]: What changes
can you feel in or on your body when
you exercise? Give your guesses). From
this, we calculated the percentage of the
given steps the teacher actually taught.
We used the mean of the observation re-
sults of the two raters, which correlated
with 7= 0.89. Second, two raters assessed
the presence or absence of elements pre-
defined in the manual (e.g., poster 1 in
lesson 1=max. 4 points: elements re-
garding respiration, cardiovascular sys-
tem, muscles, temperature) on the out-
come posters of the six PE lessons. This
allowed us to calculate an overall percent-
age score across all posters. In the rating
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process, theratersagreed ona pointvalue.
Third, the one-page self-report form (ex-
ample: Online Resource 2) contained the
predefined relevant steps of the learning
task in each PE lesson (presence=yes;
absence=no). It was completed by the
teachers after each lesson. We then cal-
culated the percentage value over all six
PE lessons. The three measurements (ob-
servation, poster, self-report form; cor-
relations: Online Resource 4—Table A1)
were combined into a fidelity score to
provide a global measure of teachers’ ad-
herence to the manual (Cronbach’s o=
0.70).

To investigate acceptance and appli-
cability (@ Fig. 1), we asked intervention
group students about their opinions on
the program after the intervention using
a total of eight items (BFig.3). The
items, which were adapted from the
HealthyPEP study (Demetriou, 2013),
questioned students on a Likert scale
from strongly disagree (1) to strongly
agree (5). Before the intervention phase,
we assessed teachers’ attitudes towards
cognitive activation in PE (method)
in the ninth grade (following Rischke
(2008); Cronbach’s a=0.81) with six
items (e.g., It makes sense to constantly
combine practice and theory in secondary
school PE classes) using a Likert scale
ranging from disagree (1) to totally
agree (4). Attitudes towards health and
fitness content (content) in PE in the
ninth grade (following Hoffmann (2006);
Cronbach’s «=0.90) was also assessed
using seven items (e.g., Students should
learn how to plan and conduct an exer-
cise workout on their own by the end of
ninth grade) with a Likert scale ranging
from unimportant (1) to important (6)
before the intervention phase. In the
semi-structured interview (interview
guide: Online Resource 3) after the
intervention, we asked the teacher to
give feedback on the applicability of the
program, their opinions towards the
programs’ content and methods, their
acceptance of the program, their percep-
tion of students’ acceptance and about
optimization possibilities.

Movement time (BFig. 1) was as-
sessed using validated accelerometer
sensors (Move III sensor, movisens
GmbH, Karlsruhe, Germany). Students
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of both the intervention and control
groups wore the sensors attached to
their right hip once during a selected
PE lesson. Using the output metabolic
equivalent (MET) value, we calculated
the time spent in different intensity levels
based on the cutpoints of the German
PA recommendations (Riitten & Pfeifer,
2016). We report movement time in
minutes and relative values for the time
between the official begin of the lessons
and the actual end of the lessons for the
intensity level MVPA and for the time
when students are physically inactive
(inactivity). Within the lessons of the
intervention classes, we distinguished
in the presentation of results between
the lessons 1-5, which were structured
by a learning task and lesson 6, which
contained the sixth step of the previous
learning tasks (application of acquired
skills and knowledge—planning a game
to promote endurance).

Analyses

Statistical analyses were conducted us-
ing SPSS version 26 (IBM, Armonk, NY,
USA).Inordertocompare groups, we cal-
culated independent sample t-tests (95%;
confidence interval; missing cases ex-
cluded analysis by analysis, effect size:
Cohen’s d) for acceptance (gender: fe-
male vs. male, field of movement: run-
ning vs. game play) and ANCOVAs for
movement time (intervention vs. control
group; effect size: partial #2) controlled
for gender and fields of movement. We
examined fidelity measures and teachers’
attitudes on the class/teacher level (inter-
vention group only). Thereby, we had no
missing data except for one teacher that
did not return the self-report forms (fi-
delity) after the intervention. We exam-
ined students’ acceptance (intervention
group) and movement time data (inter-
vention and control group) on the student
level. For students’ acceptance, we had
between 6.4% (n=30) and 7.0% (n=33)
missing data due to the absence of stu-
dents during the test and isolated items
remaining incomplete. For movement
time, we had 16% missing data (inter-
vention group: #n = 66, control group: n=
50) due to absence of students, inactiv-
ity due to injury or illness and missing

data on weight and size—a prerequisite
for the evaluation of MET data.

All semi-structured interviews with
the teachers were conducted by the two
main researchers of the project (CV and
SR),audio-recorded and then transcribed
and inspected by two separate research
assistants with the software f4transkript
(v7, dr. dresing & pehl GmbH, Marburg,
Germany). The interviews lasted an av-
erage of 29min. SR and MD then an-
alyzed the interviews with the software
MAXQDA (version 2020, VERBI Soft-
ware GmbH, Berlin, Germany) in an in-
ductive-deductive process following the
steps of a content-structured qualitative
content analysis (Kuckartz, 2016). The
aim of the process was to explore themes
and topics that were discussed by the
teachers in connection with the accep-
tance and applicability of the GEKOS
program and to obtain suggestions for
optimization. SR and MD deductively
derived the initial main categories (accep-
tance, applicability, suggestions for im-
provement) from the existing topics and
questions of the interview and coded each
ofthetwointerviewsseparately fromeach
other. After matching, MD coded all in-
terviews regarding the main categories.
On this basis, SR and MD inductively
determined subcategories from the ma-
terial, then went into an exchange process
with GS, whereupon MD coded all of the
interviews once more. Throughout the
process, SR and MD kept reviewing the
categories and subcategories and sharp-
ened the definitions.

Results
Fidelity

To answer the research question—To
what extent did teachers deliver the GEKOS
program as planned?—the fidelity score
(observation, posters, notation forms;
O Fig. 1) was used. Overall, adherence
to the manual (fidelity score) was at
86.0% (SD=10.10, min=45.6%, max=
97.7%). Divided among the three indi-
vidual fidelity measures, the score was
distributed to observation 91.2% (SD=
13.14, min.=50.0%, max.=100.0%),
for posters 75.7% (SD=15.86, min.=
28.5%, max.=94.3%), and for self-re-
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Fig. 2 A Students’ perspectives (n=439-441) on the GEKOS program

port forms 91.3% (SD=8.44, min=
58.3%, max = 100.0%). Table A1 (Online
Resource 4) shows correlations among
the fidelity measures, Figure A1l (Online
Resource 4) shows the distributions of
individual measures including outliers
across classes, while Figure A2 (On-
line Resource 4) shows the individual
measures of each teacher. The fidelity
score did not differ significantly between
gender (t4)=0.77, p=10.45) or between
fields of movement (to4)=-0.48, p=
0.64).

Acceptance (students)

To answer the research question—7To
what extent did students perceive the
GEKOS program as acceptable in par-
ticular?—the questionnaire data of the
students were used (B Figs. 1and 2). Stu-
dents mostly agreed that they learned
something (item 1: M=3.8, SD=1.1;
O Fig. 2), with girls having higher scores
than boys (ts3e=3.89, p<0.001, d=0.37;
Table A2). On average students rated
the PE lessons as medium satisfying,
motivating, interesting, diverse and ex-
hausting (items, 2-5, 7: M=2.86-3.30;
O Fig. 2) and found the PE lessons to be
different than usual (item 6: M=4.38,
SD = 0.87; B Fig.2). B Figure 2 also shows

at the individual level that students per-
ceived the GEKOS program differently.
Also, there was a significant gender
difference in ratings with higher scores
among girls (Online Resource 4—Table
A2) regarding satisfaction (ts3s=4.07,
p<0.001, d=0.39, Mmnin=1.7, Mmax=
4.6), motivation (ts39=3.45, p<0.0l,
d=0.33, Mumin=1.8, Mun.x=4.3), inter-
est (t439 =451, p< 0.001, d= 0.43, Muin=
1.5, Mmax = 4.4), and diversity (tszo = 2.81,
p<0.01,d=0.26, Mmin= 1.7, Minax=4.4).
Students mostly disagreed that they had
too little opportunity to move (item 8:
M=2.50, SD=1.28, @Fig.2). However,
girls disagreed less compared to boys
(tsaso=2.82, p<0.01, d=0.27). With re-
gard to the fields of movement, there
were no significant difference in any of
the items (Online Resource 4—Table
A3).

Acceptance and applicability
(teachers)

To answer the research question— What
attitudes toward health- and fitness-re-
lated content in PE and PE programs
linking theory and practice did teachers
have?—we used the questionnaire data of
teachers (B Fig. 1). Before the interven-
tion, teachers’ ratings concerning their

Item 6: Item 7: Item 8:
M=4.38 M =289 M =250
|

| found the PE | found the PE | had too little
lessons to be lessons very  opportunity to
different than exhausting move
usual
DAgree (4)  mStrongly agree (5)

attitudes towards cognitive activation in
PE in ninth grade before the intervention
were at an average of 2.44 (SD=0.55,
min= 1.67, max = 3.83, scale of 1-4) and
their attitudes towards health and fitness
content in PE in ninth grade at an aver-
age of 4.68 (SD=0.90, min = 2.29, max=
6.00, scale of 1-6). Figure A3 (Online
Resource 4) shows the distribution of
individual measures for both attitude
scales by teacher. Teachers’ attitudes did
not differ significantly with respect to
gender and fields of movement (Online
Resource 4—Tables A4 and A5).

With regard to the research ques-
tions—To what extent did teachers per-
ceive the GEKOS program as acceptable?,
To what extent did teachers consider the
GEKOS program as applicable? and What
possibilities did teachers see for optimiza-
tion’—we explored the themes and
topics discussed by teachers during the
interviews about teaching the GEKOS
program. We coded the interviews
with regard to the three main cate-
gories of acceptance, applicability and
suggestions for improvement. In the
process, we found several subcategories,
including global acceptance and move-
ment time related acceptance for main
category Acceptance, challenges and
functionality for main category Applica-
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Table 1
interviews

Main categories and subcategories deductive—inductive derived from analyzing the

Main cate-  Acceptance Applicability Suggestions for im-
gories provement
Subcategories Global acceptance Challenges Theoretical parts of the
Acceptancerelatedto Functionality program
movement time Adoption Practical parts of the
Perceived student reactions ~ program
Approaches to teach theoreti-
cal contentin PE
Common Structure of the program/lessons Manual
content Content of the program/lessons Scope

Material

bility, and aspects regarding theoretical/
practical parts of the program for main
category Suggestions for improvement
(B Table 1).

Also, we found commonalities across
the three main categories and in rela-
tion to the research questions, which
also seemed to have an impact on each
other. It was evident that teachers’ views
about the GEKOS program regarding ac-
ceptance and applicability were diverse
(B Table 2). Thus, teachers frequently ex-
pressed positive and negative aspects. In
the following, we report selected results
from the interviews.

One issue that came up was that the re-
curring structure of the lessons (learning
tasks) was described as logical and easy
to implement. At the same time, it was
also mentioned that the rather unfamiliar
structure and method led to uncertainty,
particularly in guiding students in stu-
dent-oriented phases.

Another topic in the interviews was
the content of the program and of the
lessons. The responses of the teachers
included that the lessons were perceived
feasible, useful and interesting for the stu-
dents, for example, regarding the lessons
on heart rate, perceived exertion, and
strength training. However, among the
responses given were also statements that
some topics were too complex and not
relevant to students of grade 9 (e.g., con-
tent regarding health and training the-
ory). Some teachers pointed out that in
lesson 6 it was difficult for the students to
apply what they had learned and to de-
sign a correct exercise with regard to the
continuous or interval methods, while
others also described this sixth lesson as
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Movement time

very motivating and well received by the
students.

Materials were discussed in the inter-
views as being well-prepared and easy-
to-understand, but also with reference
to the amount for the individual lessons
(posters, worksheets, handouts) as very
cumbersome overall and sometimes a bit
complex for the students. Some teachers,
therefore, said that they did not always
use all the material provided.

Responses related to the manual in-
cluded statements that lesson plans were
well prepared, but also that applying
lessons not developed personally was
difficult and more flexibility in imple-
menting the program would have been
appreciated.

Another thing that was mentioned was
that the scope of the program and of the
individual lessons was too large, which
created a lot of pressure and constant
time constraints. For some teachers, as
a result, it was sometimes necessary to
deviate from the manual, for example, by
omitting the final game.

Movement time during the GEKOS
program was discussed, for example, re-
garding a lack of practical components in
the program. Among the responses given
were statements that the most important
goal in PE is to get students to move and
exercise. Some teachers pointed out that
the students wanted to move more and
that thisalsoled to motivational problems
in some cases. However, some teachers
also reported that students who are oth-
erwise not high achievers in PE showed
increased responsiveness, interest, and
acceptance and perceived the teaching
concept as a form of PE in which they
could also participate and perform well.

For optimization, teachers’ sugges-
tions in the interviews included reducing
the theoretical content of the program,
to teach part of the content on other
subjects such as biology, as an interdis-
ciplinary teaching approach or to spread
This
could reduce the scope and time con-
straints and increase the amount of time
spent on PA. Recommendations made
also included reducing the amount of

the content over several lessons.

material and providing more teacher-
centered theoretical input.

All in all, both positive and negative
aspects regarding the GEKOS program
were expressed in the interviews. Table
A6 (Online Resource 4) compares key
statements from teachers who were pre-
dominantly positive or negative about
the GEKOS program for illustrative pur-
poses. Some teachers indicated that they
were generally in favor of teaching theory
in PE, but still prioritize a high amount
of MVPA. Some expressed that they were
happy about the new ideas and stated that
they would definitely like to adopt con-
tent into their lessons, to use the method
(learning tasks) selectively or to carry out
the program again in other classes.

Movement time

To answer the research question— What
impact did the GEKOS program have on
students’ PA levels compared to regular
PE classes?—data of accelerometry of
intervention and control group students
were used. On average, during a 90 min
PE lesson, the intervention group stu-
dents moved 23.12min (25.7%, SD=
6.49, min=3.67 min, max=41.33min)
at MVPA, while they were physically
inactive for 62.91min (69.9%, SD=
7.52, min=42.67 min, max = 81.67 min).
Control group students were physi-
cally active at MVPA for 37.08 min
(41.2%, SD=9.86, min=10.00min,
max = 61.17 min) and physically inactive
for 41.51 min (46.12%, SD = 10.48, min=
13.83min, max=70.00min). With re-
gard to teaching time from the official
begin to the actual end of the lessons
(Online Resource 4—Table A7), after
adjusting for gender and fields of move-
ment, control group students moved
significantly more at MVPA (F (1, 721)=



Table 2 Exemplary positive and negative statements from teachers regarding the GEKOS program and the lessons

Themes Positive statements

Structure

but also because of the method its

Personally, | think, the structure served its function well for the students and
for me as a teacher as well. Because all lessons were structured the same,

Negative statements

elf which practically gives the students

an idea of what is coming at the beginning of the lesson and makes them
think about what he/she knows already. And the understandable structure,

| do something and at the end | check whether what | already knew is correct
and what | have gained from the process. | think the methodology, | apply

it too in regular lessons at the start or whatever. Collecting assumptions

and checking them. This is often an easy way to motivate the students. To
consider, okay, was my assumption at the beginning correct—I found that to

be a great approach. (Teacher A)

Content
great is this Borg scale. | think that

necessarily measuring it, but rather to really reflect on it, which is actually
a good aspect, but we haven't discussed it like that before, and that was

certainly new. (Teacher N)

Material
especially gluing the points on the
could see what happens generally

where they stand, how they can evaluate this and what it means. | think this

is really good and | might adopt th

The methodology is rather new, collecting things, or what is of course quite

| found the materials for the perception and measurement of heart rate,

it was rare to reflect on the load without

So, as | said, | have already noted that a total of three
reflection phases or three theory phases are too much,
from my point of view (Teacher B)

And | think, what maybe also altogether this ques-
tion misses a little bit is the, well, how should | say it,
the reality of the young people, is, | think they are not
interested in health. Not for the health-oriented exe-

cution of sports. Rather, either maximum performance
or just increase in strength, strength training, muscles,
that that would be important. (Teacher E)

posters very good. Like this the group
and specifically and everyone knows

is. (Teacher F)

| just found that it was an extreme amount of material,
and that the social form was changed extremely of-
ten. And, then you had to take the pulse and note the
subjective sense of exertion. | found that was simply
too much and | as a teacher somehow became fran-

tic because | sat there on my mountain of materials
and thought to myself: Wow, I'm about to go crazy.

Manual

So, for preparation, the materials were very well prepared, and | always read
through the more detailed draft, as there were two drafts. And then | was

actually well prepared. (Teacher D)

(Teacher H)

They were already very stressful hours for me in terms
of organization. Not in terms of dealing with the stu-
dents, but in terms of organization. To make sure that

| really followed all the steps that were on the schedule.
Because | had the ambition to carry out the study the
way it should be carried out. That was the thing that

Scope

I think it's good, | already did it that way in my upper secondary classes. Now
that was super intensive because every lesson was like that. It is certainly

concerned me the most. (Teacher A)

a bit more pleasant for the students if it can be set more selectively. That's
still a lot of content, I'm aware of that, but it was too much action knowledge
for me. What helped them or what we could always fall back on was this
Borg scale, for example, | find that to be super well-applied knowledge. Or
that they simply know in a moment, ok, this is how | measure my pulse,

now I've ran, now I'll have a look, that was applicable knowledge. But, if

one would transfer it now to normal sport instruction, | would not do it so
concentrated in one piece, but a little bit distributed. But otherwise | think
that is also the right way for the students to think about it themselves and to
explore it and | think you can educate them in that direction. (Teacher Z)

Movement
time
lessons. (TeacherL)

716.85, p< 0.001, partial n?=0.50; 43.0%
vs. 25.3%) and were significantly less
physically inactive (F (1,721)=957.61, p<
0.001, partial n?=0.57; 46.8% vs. 67.4%)
than intervention group students. For
the intervention group, we also took
a closer look at the distribution of the
different activity levels (8 Fig.3) which
were higher in the lessons 1-5 structured

| would say is despite the fact that we now had more interruptions for
the theory, movement time was still the same as compared to my normal

But it was probably far too much information for the
students at some point. (Teacher V)

So overall | have to say that when | look back at it
again, that if I had known how it would be, | proba-

bly wouldn't have participated. Because for me the
movement time in physical education lessons is the
most important and here it was too short. (Teacher E)

by a learning task and lower in lesson 6,
which focused on the application of
acquired knowledge and skills of the
students.

Discussion

In the present study, we complemented
the pre-existing evaluation of effective-

ness of our manualized health- and fit-
ness-related PE program GEKOS, a pro-
gram which aims to link theory and prac-
tice. With a thorough process evaluation,
we investigated adherence to the manual
(fidelity), teachers’ and students” accep-
tance and teachers’ perceived applicabil-
ity of the program as well as the impact
of the program on the actual movement
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time of the students. Therein, we have
attempted to identify possible barriers
and facilitating factors for the long-term
implementation of the GEKOS program.

Integrative discussion regarding
fidelity, acceptance, applicability,
and movement time

Overall, teachers adhered to the man-
ual (fidelity score), although there were
isolated outliers with lower scores regard-
ing observation, posters, and self-report
forms. The scores of the posters were on
average somewhat lower than the scores
of the observation and self-report forms.
This may be due to the fact that the latter,
in contrast to the observation, is com-
posed of values from all six lessons. Also,
in comparison to the self-report forms,
which were filled out by the teachers,
we evaluated the posters strictly accord-
ing to objective criteria. Although some
teachers reported that they had decided
to reduce the usage of provided materials
due to their high quantity and the limited
time, the poster scores were still high.
Overall, students’ acceptance of the
GEKOS program was average, with girls
scoring slightly more positively than
boys (small effect), as in HealthyPEP
(Demetriou et al.,, 2014). The scores
of the items spread across the entire
scale from one to five. It can therefore
be assumed that the students’ opinions
about the program on an individual level
were very heterogeneous. We would like
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= Light Activity
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Intervention Group:
Learning Task

Moderate to Vigorous Physical Activity (MVPA)

to highlight the item ‘I have learned
something, which received one of the
highest scores by the students. The sub-
jective perception of the students is also
reflected objectively in the effects of the
GEKOS program on their health-related
fitness knowledge (Volk et al., 2021).
The high score in the item-rating may
indicate that the students, on the one
hand, were aware of the content taught
in the lessons and, on the other hand,
that they used the program-offer at least
for their subjective learning process.
However, we slightly changed the item
from its original wording (Demetriou,
2013) and we do not have a comparison
to the control group. In this context, stu-
dents also consistently noticed that the
lessons were quite different from their
regular PE lessons. In contrast, the item
T found the PE lessons motivating’ was
rated with the lowest score. Also, some
teachers pointed out in the interviews
that they had sometimes noticed a loss
of motivation among the students. This
may be one reason as to why the program
did not have effects on students” health-
related motivation on average (Volketal,,
2021). Some other teachers emphasized
that students who had previously tended
to be nonachievers in particular seemed
to become more involved in PE classes.
These different perceptions in students
and teachers were also reflected in the
results of the person-oriented evalua-
tions, where there were both positive
and negative developments in the area

Intervention Group:
Application

18.1

Fig. 3 <« Movement time
from the official begin
tothe actual end of the
lessons divided into inac-
tivity, light activity, and
moderate-to-vigorous ac-
tivity (MVPA) for the control
group and the intervention
group once in relation to
the five learning tasks in
lessons 1-5and once to
the application lessonin
lesson 6

of motivation in certain profiles among
the students (Rosenstiel et al., 2022).
Thus, this type of teaching could rep-
resent an opportunity to appeal more
to students with a lower affinity for PE.
Nevertheless, the demand should be to
create reasonably motivating lessons for
all students.

Prior to conducting the GEKOS pro-
gram, 25 of 27 teachers in the interven-
tion group found health and fitness con-
tent to be rather important to very im-
portant in grade nine. This is in line
with results of the Health.edu study in
which health content was consistently ac-
cepted by teachers (Topfer, Ptack, Tit-
tlbach, Brandl-Bredenbeck, & Sygusch,
2020). The teachers in the GEKOS study
were rather critical of teaching theoreti-
cal content in the sense of cognitive ac-
tivation in grade nine, which was also
discussed in the interviews. One theme
mentioned in the interview in this regard
was that movement time in PE comes first
and that teacher-centered approaches to
knowledge transfer are preferred. These
findings are compatible with results of
other studies on this topic (e.g., Hapke,
2018; Ptack & Tittlbach, 2020; Serwe-
Pandrick et al., 2023). Also, teachers
tended to show ambivalent reactions to
the GEKOS program in the interviews.
Themes and topics that were mentioned
were related to the areas of content, struc-
ture, manual, material, scope, and the
low movement time. Overall, the feed-
back in the interviews on the acceptance



and applicability of the program was di-
verse, with teachers making both positive
and critical comments on the individual
topics. Despite these different attitudes,
the teachers participating in the GEKOS
intervention study delivered the manu-
alized lessons as they were planned, with
very few exceptions. Therefore, we as-
sume that adherence worked well due
to the teacher training and the provided
manual, regardless of teachers’ initial at-
titudes and teachers’ acceptance of the
program.

The perceived low movement time
of students, which was a theme in the
teacher interviews (intervention group),
was in line with the device-based ob-
served reduction of studentss MVPA
over the six lessons. This is also a not
unexpected explanation for the nonexis-
tent effects on students’ physical fitness
through the GEKOS program (Volket al.,
2021). Control group students moved
(MVPA) on average 41.2% of the PE
lessons, while students in the GEKOS
program moved (MVPA) significantly
less (25.7%). Nevertheless, intervention
group students demonstrated between
20-40% (including light PA) movement
time, which was issued by Zeuner (2014)
as orientation. Also, it must be consid-
ered that for organizational reasons,
control group teachers knew exactly
when we were going to measure move-
ment time in their classes. As reactivity,
however on the level of individuals, has
already been observed in other studies
(Burchartz et al., 2020), this may have
had an impact on their PE lessons, which
were potentially more focused on MVPA
and less on acquisition of knowledge and
educational tasks. Noteworthy regarding
movement time is lesson 6, which has
the highest level of inactivity overall due
to its structure (particularly student-
centered designing of a game by the
students). Nevertheless, this lesson was
positively mentioned by some teachers,
as from their point of view it likely had
a special learning quality. This shows
that the critical attitude of the teachers
towards cognitive activation was posi-
tively evaluated in concrete individual
cases where the content was regarded
as relevant and important. In general,
contrary to the many critical statements

of the teachers, on average, the stu-
dents did not register the low amount
of movement time as very problematic.
We return to these different perspectives
on health-oriented PE such as GEKOS
in the balance between theory and prac-
tice in the chapter Lessons learned and
outlook.

Strength and limitations

With our GEKOS study (Haible et al.,
2019), we have now conducted a compre-
hensive process evaluation building upon
the outcome evaluation that had already
been carried out (Rosenstiel et al., 2022;
Volk et al., 2021). As recommended,
we used quantitative and qualitative data
and addressed different perspectives by
including the opinion of teachers and stu-
dents. We used a great variety of device-
based and subjective data sources such as
questionnaires, observation, accelerom-
eter-based data, and interviews.
However, we must also note the lim-
itations of our study. At the class level,
especially when focusing on the inter-
vention group, we could only draw on
a relatively small sample for quantitative
analyses. This did not leave us room for
a robust investigation of class differences
and testing of causal assumptions. In
contrast, for the qualitative analyses we
could rely on a large sample with diverse
information and could present hetero-
geneity aspects within and across classes
that need further exploration. We re-
frained from making quantitative state-
ments on the different topics that arose
in the interview, as we wanted to explore
themesin relation to the GEKOS program
and did not want to make any general-
izable statements. In addition, quantifi-
cation is partially difficult in our case,
as the respective topics were mainly dis-
cussed both positively and negatively by
the teachers in the interviews. This could
lead to confusion in the presentation of
results and would require more extensive
explanations. Due to the complex data
structure (varying number of substeps of
the learning task in different lessons [1-
6] in two fields of movement), it was not
possible to calculate Cohens Kappa for
the evaluation of the observation. Also,
we only assessed acceptance in interven-

tion group students. This does not allow
group comparison and limits the possi-
bilities for interpretation.

Lessons learned and outlook

What have we learned from our study
with respect to the GEKOS program, but
also in general for the implementation
of competency-based health- and fitness-
related programs that link practical and
theoretical content with cognitive acti-
vation in PE.

First, study-related conditions and ex-
periences could be a barrier to long-
term implementation of PE programs.
Schools differ greatly from one another in
terms of school-specific curricula, equip-
ment, structures and processes. Like-
wise, a high degree of standardization of
study conditions and manualization of
teaching units poses an additional chal-
lenge. Feedback from teachers included
that the GEKOS manual and materials
were good and the lessons well struc-
tured. The high level of detail and the
given concept that was not self-devel-
oped still required a lot of preparation
time and put them under pressure.

Second, as also shown in other pub-
lications (e.g., Silva, Farias, & Mesquita,
2021; Zhu et al, 2011), the teachers
are an important facilitator of program
implementation in PE, while their accep-
tance, perceptions of applicability, and
their personal teaching style play a cen-
tral role. Thus, despite high fidelity and
positive feedback on applicability, critical
attitudes toward cognitive activation and
student-centered approaches emerged.
These may even have been reinforced by
experiences with the GEKOS program
due to the limited amount of time stu-
dents spent moving. Independently of
the GEKOS program and irrespective of
curricula objectives and academic dis-
course regarding health-related capacity
to act and cognitive activation, it seems
that in the real-world setting PE often
tends to focus primarily on the time stu-
dents’ move and exert themselves. This
observation is also shared by researchers
nationally (e.g., Hapke, 2018; Ptack et al,,
2020; Serwe-Pandrick et al., 2023) and
internationally (e.g., Australia: Pill &
Stolz, 2017). Furthermore, our program,
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the content and method of which should
not be completely unknown due to the
curricula, was described by teachers as
a new and unfamiliar way of teaching.
This statement was underlined by the
results of the student survey, which
described the PE program as different
from usual PE. Also, our teachers stated
that they are generally open to teaching
theoretical content in PE. However, they
described that they prefer to do so in
a teacher-centered manner through lec-
ture. This is an indication that, as also
observed in different studies (Engelhardt
et al., 2023; Hapke, 2018; Ptack et al,
2020; Ptack & Tittlbach, 2020; Serwe-
Pandrick et al., 2023), methodological
criteria for cognitive activation and task-
related action such as reflection, open-
ness, and student orientation are not
sustainably implemented in PE practice.
In international literature, similar find-
ings have been observed with regard to
the implementation of student-centered
teaching concepts (e.g., Pill & Stolz,
2017; Silva et al., 2021; Zhu et al., 2011).

These aspectsraise the question: What
doesittake to support teachersin terms of
their task-related actions and set them on
the path of a more cognitively activating
PE?

Specifically, with regard to the GEKOS
program, it would make sense to pro-
vide for more flexibility. In the past,
manualization and standardization were
considered to be important indicators for
the evaluation of such programs. In the
modern era, however, implementation
research in particular has called for more
flexibility and adaptivity in the delivery
of programs, as long as the underlying
processes and functions of a program
are preserved (e.g., Durlak & DuPre,
2008; Peters et al, 2013; Skivington
et al,, 2021). Against this background
the GEKOS manual could be reduced to
the steps of the learning tasks as the core
elements of the program. Furthermore,
since we could not identify any differ-
ences between the two variants running
and game play in terms of fidelity and
acceptance by students and teachers,
the theoretical content in combination
with the method, as key functions of the
program, may be addressed as desired
with different practical sports content.
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In particular, the result with regard to
outcomes (Volk et al., 2021) and to
movement time in the variant game play
also underlines the notion that it does
not always have to be classical running
activities and strength training when it
comes to the topic of health and fit-
ness in PE. Therefore, teachers could
decide for themselves over which period
of time and in connection with which
practical content they want to imple-
ment the learning tasks. In addition, the
teachers would be enabled to alternate
or accompany the GEKOS content with
other topics over the course of a school
year. 'Thus, the suggested procedure
could increase the amount of time stu-
dents spent moving, would be perceived
as more diversified and would support
the long-term acquisition of knowledge,
skills, abilities, and motivation.

In general, the tension between move-
ment time and reflection time as two key
principles of PE (Serwe-Pandrick et al.,
2023) should be further addressed. For
instance, Mong and Standal (2019) and
Quennerstedt (2019) propose thata com-
promise must be found such that nei-
ther a narrowed focus on only increas-
ing health-enhancing PA nor a purely
theoretical discussion of the topic be-
comes the main goal of PE. For this,
it is important that sports didactic and
curricular demands and real-world PE
converge. It can help, as called for in
the Health.Edu study, for stakeholders of
teacher training in the first phase (uni-
versity) and the second phase (seminars)
to engage in intensive exchange (Topfer
et al., 2020). Furthermore, teacher edu-
cation and training could focus more on
student-centered and task-related teach-
ingpractice and on how to design (health-
related) content and the methodological
characteristics of cognitive activation in
PE. Additionally, it is considered worth-
while to provide teachers with good prac-
tice examples, perhaps even in the con-
text of textbooks, on the basis of which
they can design their own PE with regard
to competence orientation and reflective
capacity to act (Topfer et al., 2020). We
tried to facilitate this for the GEKOS pro-
gram by providing different materials (see
Haible, 2020; Rosenstiel & Volk, 2022;
Volk, 2020; Volk & Haible, 2020).

For the research practice, the individ-
ual conditions at the respective schools
should be taken into account in cor-
responding studies and principals and
regional councils should be involved to
agreater extent. Despite the greatsupport
of both institutions during the GEKOS
project, the main organizational work re-
mained in the hand of the teachers. Dur-
ing studies, it would be very helpful to
provide teachers with more time to fo-
cus on the content and methods of PE
programs. Furthermore, one possibility
would be to develop corresponding pro-
grams using participatory approaches, as
done in the case of Health.edu, and to
not only involve teachers in the revi-
sion process, as with GEKOS. However,
it should be considered that this, in turn,
entails a significant time investment for
the involved stakeholders, and program
concepts can vary greatly in terms of
their content and methodological orien-
tation. To capture this, systematic evalu-
ations and documentations are necessary
(Topfer et al., 2020). In addition, in fu-
ture studies, the interaction between the
teacher, the program, and the students
should be investigated in greater depth.
The different assessments and feedback
on an individual level indicate that the
interaction between the teacher and the
program may also play a role in students’
evaluation. For further interpretation,
however, insights into teaching quality
would be useful.

With the GEKOS program, we hope
to advance the discussions about compe-
tence, health-related (reflective) capacity
to act, cognitive activation, and move-
ment time in PE. With the optimiza-
tion proposals, we also hope to provide
a good practical example for teachers and
research for promoting students’ knowl-
edge, skills, abilities, and motivation to
initiate and maintain a healthy, physically
active lifestyle throughout their lifespan.
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