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Abstract

This paper describes and justifies the methodology of the ACTIVA-MENTE project, designed to evaluate the effectiveness of an intervention program based on the
inclusion of physically active lessons through co-teaching among secondary education students. This is a quasi-experimental study involving 1,200 secondary school
students (aged 12-17) from 10 schools in Extremadura (Spain). Control groups (25 classes) and experimental groups (50 classes) are assigned in each school. The
experimental groups carry out a 26-week intervention consisting of one weekly physically active lesson, jointly designed and delivered by physical education teachers
and subject-specific teachers. The effects on physical activity levels, physical fitness, sedentary behavior, and motivational and academic variables are evaluated
using repeated measures ANOVA. Interviews and focus groups are conducted to explore students' and teachers' perceptions. The program is expected to help reduce
sedentary behavior in schools, improve health and academic indicators, and promote more active, sustainable, and collaborative educational environments. As the
first institutionalized program of its kind in Spain, its potential for transfer and social impact are especially significant, with real possibilities for expansion to other
educational contexts.

Keywords: Adolescents, co-teaching, physically active learning, school intervention.

Resumen

El presente trabajo tiene como objetivo describir y justificar la metodologia de estudio del proyecto ACTIVA-MENTE, encaminado a evaluar la efectividad de un
programa de intervencion basado en la inclusién de clases fisicamente activas mediante la codocencia en estudiantes de Educacién Secundaria. Se trata de un
estudio cuasi-experimental en el que participan 1.200 estudiantes de secundaria (12-17 afios) de 10 centros educativos en Extremadura (Espafia). En cada centro
educativo, se asignaran grupos control (25 clases) y grupos experimentales (50 clases). Los grupos experimentales llevan a cabo una intervencién con una duracién
de 26 semanas, consistente en la integracion de una clase fisicamente activa semanal, disefiada e impartida conjuntamente por docentes de Educacion Fisica y de
la materia de referencia. Se evaltan los efectos en niveles de actividad fisica, condicion fisica, comportamiento sedentario, variables motivacionales y académicas
mediante ANOVA de medidas repetidas. Asimismo, se incluyen entrevistas y grupos focales para conocer la percepcion del alumnado y profesorado. Se espera que
el programa contribuya a reducir el sedentarismo escolar, mejorar indicadores de salud y académicos y fomentar entornos educativos mas activos, sostenibles
y colaborativos. Al tratarse del primer programa institucionalizado de este tipo en Espafia, su potencial de transferencia y su impacto social son especialmente
relevantes, con posibilidades reales de extension a otros contextos educativos.

Palabras clave: Adolescents, aprendizaje fisicamente activo, co-docencia, intervencién escolar.
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Introduction

Reducing the prevalence of overweight and obesity during childhood and adolescence is one of the greatest challenges of
the 21st century in economically developed countries (WHO, 2022). Among the multiple environmental factors that predict
these conditions are physical activity (PA) levels and sedentary behaviors (Hruby et al., 2016). In this regard, it is worth noting
that the World Health Organization (WHO) recommends that young people aged 5 to 18 accumulate at least 60 minutes
of moderate-to-vigorous PA per day. However, globally, 81% of adolescents do not meet these recommendations (Guthold
et al.,, 2020), while in Spain these values reach 77.2% (Zapico et al., 2023). According to the WHO (2024), physical inactivity
increases the risk of cardiovascular diseases, type 2 diabetes, dementia, and certain types of cancer, such as breast and

colon cancer.

One element that significantly contributes to student inactivity is the time spent sedentary during the school day.
Specifically, a study of 1,504 Spanish children and adolescents concluded that they spend between 65% and 85% of the
school day in sedentary behaviors (Grao-Cruces et al., 2019). Furthermore, only 5.5% of students comply with international
recommendations to accumulate at least 30 minutes of moderate or vigorous PA during the school day, as reported in
the same study. As with inactivity, sedentary behavior has been consistently associated with increased risk of all-cause
mortality, as well as cardiovascular and metabolic diseases (Katzmarzyk et al., 2019). In this context, schools have been
identified as strategic settings for promoting healthy habits (Cassar et al., 2019; Grao-Cruces, Sdnchez-Oliva, et al., 2023).
Current legislation also justifies and supports increasing PA in educational contexts. For instance, the Spanish Organic Law
3/2020 (2020) defines as an educational aim the acquisition of cultural behaviors related to motor development and the
consolidation of healthy lifestyle habits. Moreover, its forty-sixth additional provision emphasizes that “the authorities shall
promote the daily practice of sport and physical exercise by students during the school day (...) reducing sedentary behavior”.

A possible strategy is the implementation of interventions aimed at increasing PA levels during the school day. In this
regard, the Creating Active Schools (CAS) Framework (Daly-Smith et al., 2020) highlights the importance of addressing such
interventions from a whole-school perspective, beyond being solely a Physical Education department initiative. Teacher
training and capacity-building are crucial to developing different initiatives, including active breaks, physically active lessons
(PAL), active recess, or active commuting to school.

The present program focuses on the implementation of PALs, which consist of incorporating PA during academic lessons
in any subject other than Physical Education (Watson et al., 2017). This approach reduces students’ sedentary time without
cutting instructional time. Previous studies have shown the effectiveness of PALs in improving health-related outcomes, such
as increased PA levels, reduced sedentary behavior, and improved physical fitness (Norris et al., 2020), although evidence in
secondary education remains scarce. Furthermore, a recent study also demonstrated the effectiveness of this methodology

in improving time-on-task, both during the PAL itself and in the subsequent academic lesson (Gonzalez-Pérez et al., 2025).

Recent research highlights the importance of designing school interventions that are context-sensitive, integrating PA
not only as an objective but also as a meaningful pedagogical tool. In this regard, Jago et al. (2023) stress the need to rethink
traditional models of school interventions by incorporating more flexible and adaptive approaches that respond to the
real characteristics and limitations of schools. Moreover, Mavilidi et al. (2022), through a meta-analysis, showed that highly
integrated and curriculum-relevant movement strategies generate particularly positive effects on memory, self-control, and
academic performance. This supports the theoretical basis of the co-teaching approach of the present study, in which

movement is not regarded as an interruption but as a pedagogical tool embedded in the teaching-learning process.

Although co-teaching is still rarely used in the Spanish context (OECD, 2020), the challenge of connecting subject-matter
knowledge with the didactic and methodological expertise needed to deliver lessons through PA leads us to consider the
tandem of the subject teacher and the Physical Education teacher as the most suitable for designing and implementing PALs.

The benefits of teacher collaboration have been widely reported (Chanmugam & Gerlach, 2013; Fernandez Enguita, 2020),
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being one of the factors that generates broad consensus in educational research. In our case, co-teaching is understood
as a shared instructional practice carried out by two or more teachers who plan, design, implement, and evaluate lessons
together in the same physical space and for a set period. Several studies highlight its positive outcomes (L6pez Hernandez
et al., 2021) and the benefits and effectiveness of this strategy with students experiencing learning difficulties, making it
particularly suitable for this program (Torres, 2023).

Among the strengths of this study, the initiative incorporates elements of implementation science, a discipline that seeks
to improve the adoption, integration, and sustainability of evidence-based interventions in real-world contexts. Given the
applied nature of this project, key dimensions such as fidelity of delivery, adaptability to diverse educational contexts, and
active teacher involvement in the design and delivery of PALs have been considered. This perspective is especially useful
to increase the feasibility and impact of the program in real school contexts, as proposed in relevant publications in the
field (Cassar et al., 2019).

Therefore, the aim of this study is to describe the methods and rationale of the ACTIVA-MENTE program, designed
to examine the effectiveness of integrating movement and physical exercise into the educational setting through PALs
developed via co-teaching. The program will evaluate effects on students’ physical and psychological health indicators,
academic performance, and interpersonal relationships to reduce classroom conflict, as well as students’ and teachers’
perceptions of the benefits, barriers, limitations, and usefulness of the program. Several hypotheses are proposed regarding
the effects of the intervention. First, it is expected that students in the intervention group will experience a significant
increase in PA levels during the school day and a reduction in sedentary behavior compared to the control group, as observed
in previous PAL-based interventions (Norris et al., 2020). Second, the intervention is expected to have positive effects on
physical fitness and self-reported health indicators, in line with findings from other studies conducted with adolescents
(Watson et al., 2017). Third, improvements are anticipated in motivational variables, school engagement, and perceived
learning among participating students, consistent with previous research that has highlighted higher student involvement
in active learning contexts (Abella et al., 2018; Gonzalez-Cutre et al., 2016). Finally, it is expected that perceptions collected
through interviews and focus groups will reveal a generally positive assessment of the program by both students and
teachers, although organizational and methodological barriers may also emerge, similar to those described in the literature
on the implementation of such interventions (Teslo et al., 2023; Chalkley et al., 2024).

Materials and Methods

Study Design

ACTIVA-MENTE (protocol registered in ClinicalTrials.gov: NCT06590103) is a quasi-experimental study involving 10 public
secondary schools in Extremadura (Spain), selected through Instruction 8/2024 of the Regional Ministry of Education
according to the following criteria: (i) schools located in urban/rural areas, (ii) from the provinces of Badajoz/Caceres, (iii)
with/without previous experience in integrating movement into academic lessons, and (iv) with/without priority educational
attention status. School management teams were contacted and informed about the details of the project, to which
they voluntarily agreed to participate. The study protocol was approved by the Bioethics and Biosafety Committee of the
University of Extremadura. Figure 1 presents a graphical summary of the methodological aspects of the study.
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Figure 1
Methodology of the ACTIVA-MENTE Program Effectiveness Study
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Participants

Participants are adolescents aged 12-17 years, apparently healthy, enrolled in the 10 participating schools. Inclusion criteria
for students were: (i) enrolment in any grade of compulsory secondary education, and (ii) absence of physical disability or
health conditions limiting PA practice. Families were informed about the study objectives and inclusion criteria and provided
informed consent for their children’s participation.

The recruitment process was designed to obtain a total sample of 1,200 participants, approximately 800 in the
intervention group and 400 in the control group, distributed across 75 classes. This distribution ensures detection of small
effect sizes, particularly for the primary outcome variable (moderate-to-vigorous PA during the school day). Based on the
review by Norris et al. (2020), an effect size smaller than 0.1 was expected; therefore, the sample was estimated with an
alpha error of 0.001 and a statistical power of 95%, considering an experimental dropout rate of up to 25% (GPower 3.1.9.4,

Dusseldorf, Germany).
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Atotal of 70 teachers also participate, selected by convenience from those teaching in the intervention groups. Of these,
18 are Physical Education specialists, and the remainder teach the following “non-motor” subjects: Spanish Language and
Literature, Mathematics, English, Geography and History, Biology and Geology, and Art. All participated voluntarily, signed
informed consent, and received 12 hours of in-person and online training on the PAL methodology.

Procedure

The intervention started in October 2024, lasts 26 weeks, and is based on integrating PA (locomotor movements, jumps,
games, sports activities, circuits, etc.) into academic lessons of the non-motor subjects mentioned above. One 55-minute
PAL per week is delivered in the intervention classes. This frequency was defined as a viable and sustainable option in the
current educational context, allowing for gradual integration of movement into the classroom without overloading teachers.
Recent studies suggest that even low-frequency interventions can generate meaningful improvements when implemented
with an active and collaborative pedagogical orientation (Norris et al., 2020; Teslo et al., 2023; Chalkley et al., 2024). PALs are
delivered in spaces that enable movement and are co-taught by the non-motor subject teacher and the Physical Education

teacher.

The design of PALs follows a co-creation process: the non-motor subject teacher specifies subject-specific competencies,
core knowledge, timing, and assessment criteria, while the Physical Education teacher proposes methodology, activities,
grouping strategies, spaces, and teaching materials. The resulting product is the physically active lesson, jointly delivered
by both teachers. Examples of tasks to build PALs can be found in Annex Il as well as in the book coordinated by Grao-
Cruces et al. (2023).

To ensure fidelity and proper implementation, the research team maintains continuous contact with participating
teachers, providing technical and pedagogical support throughout the intervention. Monitoring includes periodic
observations, unstructured interviews, and collection of teacher records and evidence. Additional support strategies include:
(i) initial teacher training; (ii) provision of materials, methodological proposals, and digital resources via shared virtual
platforms; (iii) regular collection of practical evidence (photos, videos, teaching materials); and (iv) qualitative interviews with
teachers, students, and school leaders to assess execution and integration. This methodological approach is consistent with
other recent multicomponent school interventions to promote PA from a systematic and contextualized perspective, such
as the MOVESCHOOL study (Bandera-Campos et al., 2025).

During the intervention period, the control group receives standard academic lessons with no methodological
modifications or PA integration that could alter their usual PA levels during school hours. At the end of the program,
researchers will provide the control group with access to the PALs implemented in the intervention, if they wish to adopt
them.

This program is supported institutionally by the regional education authority, which assigned specific resources to
participating schools. Each school received the incorporation of a Physical Education teacher with a partial workload (9
hours per week) devoted exclusively to coordinating, co-designing, and implementing PALs. This measure ensured program
feasibility, facilitated teacher collaboration, and reinforced monitoring and fidelity. The administration also promoted initial

training for participating teachers and provided virtual spaces for technical and pedagogical support throughout the process.

Instruments and Measurements

Variables of interest are assessed in both the intervention and control groups at baseline (September 2024) and at the end
of the project (May-June 2025), except for qualitative instruments (interviews and focus groups), which are used only in the
final evaluation. Measurements are conducted in each school by the study authors, except for student surveys, which are

supervised by participating teachers following detailed researcher instructions.

Socioeconomic status. This variable is assessed using the Spanish-adapted version of the Family Affluence Scale IlI
(FAS I1l) (Hobza et al., 2017). The scale consists of six questions related to the purchasing power of students’ families. Each
question is scored on a categorical scale, and the sum of the six items produces an aggregate index ranging from 0 to 13.

PA levels, sedentary behavior, and sleep. These variables are measured using accelerometry in a subsample of
approximately 150 students from four participating schools. Participants wear an Actigraph accelerometer (Actigraph GT3X
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+, Inc., Pensacola, FL, USA) on the non-dominant wrist for eight consecutive full days (including sleep), except during water-
based activities. Raw triaxial acceleration is recorded at 100 Hz and aggregated using 5-second epochs. Data processing is
performed with the GGIR package in R, following protocols validated in adolescent samples (Migueles et al., 2017).

Health-related physical fitness. Health-related physical fitness is assessed using the ALPHA-FITNESS battery (Ruiz et al.,
2011). Three tests are included: (i) the 20-m shuttle run test to evaluate cardiorespiratory fitness; (ii) the handgrip strength
test to assess isometric upper-body strength, using a validated adjustable-grip manual dynamometer (TKK 5101 Grip D;
Takei, Tokyo, Japan), with 2 trials performed with each hand; and (iii) the standing long jump test to measure lower-body
explosive strength, with 2 trials performed.

Body composition. Body mass index (BMI) is used. Weight is measured with participants barefoot and wearing light
clothing on an electronic scale (SECA 861; range, 0.05 to 130 kg; accuracy, 0.05 kg). Height is measured in the Frankfurt plane
with a telescopic stadiometer (SECA 225; range, 60 to 200 cm; accuracy, T mm). Each measurement is taken twice, and the
mean of the two is recorded. BMl is calculated as weight/height squared (kg/m?). Both the physical fitness tests and the body
composition assessment are conducted in a subsample of approximately 420 students from 4 schools.

Self-rated health. Assessed using a single-item self-rated health question that categorizes health as “excellent” (5), “very
good” (4), “good” (3), “fair” (2), and “poor” (1) (Joffer et al., 2016).

School engagement. Evaluated with the UWES-S-9 engagement scale (Chavarria et al., 2017). This instrument comprises
nine items covering three dimensions—vigor, absorption, and dedication. Each dimension is represented by three items,

rated on a Likert-type scale from “never” (0 points) to “always"” (6 points).

Perceived learning. Assessed with the questionnaire developed by Abella et al. (2018). It comprises 8 items measuring
two dimensions: “perceived learning” (items 1-4) and “satisfaction with learning” (items 5-8). Students rate their agreement

with each item on a five-point Likert scale, where “1” indicates “strongly disagree” and “5" indicates “strongly agree.”

Academic performance. Evaluated using school-reported grades in the subjects in which PALs are implemented, at the
initial evaluation and at the third evaluation (September and June).

Perception of novelty. Assessed with the Novelty Need Satisfaction Scale (NNSS; Gonzélez-Cutre et al., 2016). Students
rate their agreement with five statements on a five-point Likert scale from “1” (“strongly disagree”) to “5” (“strongly agree”).

School climate. Assessed with the Perception of School Climate by Students scale (PACE-33; Mateos et al., 2020). For
this study, four indicators are used: Student-Teacher Relationships (4 items), Physical Safety (4 items), Group Cohesion (4
items), and Methodological Resources (3 items). Participants indicate their agreement with each item on a five-point Likert
scale, where “1" indicates “strongly disagree” and “5" “strongly agree.”

Teachers' and students’ perceptions of PAL implementation. To obtain qualitative information on program
implementation—and to understand perceived benefits, barriers, limitations, usefulness, opportunities for improvement,
and future implementation—semi-structured individual and group interviews are conducted with students and teachers.
In each school, five teachers involved in and familiar with the program will be selected. In addition, a separate interview
is conducted with the school principal. Student focus groups are composed of 6-8 students per class, selected to ensure
heterogeneity. These interviews are semi-structured, last approximately 30 minutes each, and are audio-recorded for

subsequent analysis.

Data Analysis

Quantitative analyses will be conducted using IBM SPSS Statistics v23.0. Descriptive statistics and bivariate correlations
among study variables will be estimated. Differences by sex and socioeconomic descriptors will be analyzed using paired-
sample t-tests. Main effects of the intervention will be tested using repeated-measures ANOVA, with group (control vs.

experimental) as the between-subjects factor and time (pre vs. post) as the within-subjects factor.

Quialitative data from semi-structured interviews and focus groups will be analyzed using NVivo software (Jackson &
Bazeley, 2019). Content analysis will follow a two-phase approach: a deductive phase to identify information relevant to
study objectives, and an inductive phase to capture teachers’ and students’ experiences, thoughts, and reflections related
to PALs (Hsieh & Shannon, 2005).
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Discussion

This manuscript presents the protocol of a study that seeks to test the effectiveness of an intervention program based
on the inclusion of physically active lessons (PALs) during the school day on PA levels, physical fitness, and academic and
motivational indicators among students in compulsory secondary education. It also examines school organization and the
benefits, difficulties, advantages, and limitations of implementing this program as perceived by teachers and students in

a real educational context.

The ACTIVA-MENTE project arises from the need to implement effective measures to reduce the high levels of sedentary
behavior reported in recent epidemiological studies. Global studies have warned of a worrying rise in overweight/obesity
rates among children and adolescents. Although the growth of childhood obesity has a multifactorial etiology, there is no
doubt that schoolchildren’s lifestyles play a fundamental role.

In response to this situation, various professional groups in physical education and sport have, for several years, called
for the inclusion of a third weekly Physical Education class (Uddin et al., 2020). However, implementing this measure would
entail reducing the instructional time of another subject—an issue that is critical and debatable from multiple perspectives.
Therefore, given the low likelihood that a third hour of Physical Education will become a reality, it is necessary to implement
public policies capable of putting in place school programs aimed at reducing the high levels of sedentary behavior recorded
during the school day. In this regard, PALs have emerged as a methodological strategy that reduces sedentary time without
decreasing instructional time in academic subjects.

Although much ground remains, the benefits of this methodology have been widely demonstrated across studies.
Specifically, the systematic review by Norris et al. (2020) showed that PAL interventions increase PA levels in class and across
the school day, and improve time-on-task, without reducing academic performance.

The ACTIVA-MENTE program represents a clear and deliberate commitment by the education authority to innovate in
teaching by integrating movement into academic contexts. The allocation of specific human resources (Physical Education
teachers with a partial workload), teacher training, and institutional support are key to facilitating implementation. Beyond
health benefits, such initiatives reinforce the pedagogical value of PALs as a useful and transferable methodology for
teachers of different subjects. PALs enable the introduction of active, collaborative, and contextualized dynamics that
can foster learning, attention to diversity, and student motivation, thereby contributing to more inclusive and meaningful
teaching. In this sense, institutionalization of the project, the use of a co-teaching-based methodology, and a long-duration
intervention constitute an important novelty compared with similar studies conducted previously.

From an applied perspective, this study can provide relevant guidance for the development of education policies that
integrate movement as a pedagogical tool in curricular contexts. The active involvement of participating schools and the
co-design process of PALs among teachers from different areas have made it possible to adapt the intervention to the real
characteristics of school environments, thereby promoting acceptance and sustainability. In addition, the study’s approach
is framed within the principles of implementation science, insofar as it considers not only the effectiveness of the program
but also explores its operational feasibility, fidelity of delivery, and contextual conditions that may influence its effectiveness.
This approach generates useful and transferable knowledge for future institutional scale-up efforts. If the results confirm the
expected benefits of this pioneering program—designed in coordination with the education authority and contextualized
in real schools—it could provide a solid foundation for extension to other autonomous communities, where integrating
movement into the classroom is understood as a strategic investment in students’ physical, emotional, and academic well-
being.

Strengths and Limitations

This study has the following strengths: (i) it is conducted with a large sample of secondary-school students—an educational
stage for which there is less research than in primary and pre-primary education; (ii) PALs are co-designed and delivered
autonomously by the non-motor subject teacher and the Physical Education teacher, adapting to the real educational
context and increasing the likelihood of continued long-term implementation; (iii) the study design will provide new
evidence allowing for greater control of the internal validity of the results; and (iv) the mixed-methods approach, combining
quantitative and qualitative data, will yield practical and comprehensive information, helping to avoid potential biases
associated with Likert-type questionnaire responses.
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On the other hand, certain limitations must also be acknowledged: (i) the study results may be influenced by the specific
school context and by participant characteristics (environment, student body, facilities and materials, etc.); (ii) continuation
of the intervention over the long term may be compromised without the collaboration of the Physical Education teacher in
PAL design, given the preparation time required; (iii) despite the research team'’s efforts, the magnitude of the intervention
makes effective supervision of program fidelity and correct implementation challenging; (iv) the non-random allocation of
participating schools may introduce selection bias that could affect the results; and (v) teacher effects in implementation
may substantially influence variability in outcomes across classes and schools.

Future research should include longitudinal studies to evaluate maintenance of effects in the medium and long term,
explore the impact of different intervention intensities and frequencies, and analyze in greater detail the role of teachers
as implementation agents. It is also especially relevant to incorporate conceptual frameworks that allow for analysis of
program scalability and sustainability. In this regard, the RE-AIM model (Reach, Effectiveness, Adoption, Implementation,
Maintenance) offers a useful structure for evaluating the real-world impact of educational interventions (Glasgow et al.,
1999). Integrating this framework in subsequent phases of the ACTIVA-MENTE program would facilitate analysis of reach,
institutional adoption, implementation fidelity, and long-term maintenance. Recent experiences illustrate its applicability,
such as the Break4Brain project (Arenas et al., 2024) and the TransformUs protocol (Koorts et al., 2023), both conducted
in real school settings. Adopting this approach would help strengthen the program’s scalability, transferability, and
sustainability and guide future policy decisions.

Despite the limitations noted, adapting the proposed intervention to each educational context—while respecting its
characteristics and pedagogical autonomy—uwill provide valuable and innovative guidance for the educational community
to promote and implement methods and strategies aimed at increasing time spent in PA during the school day. Likewise,
innovative, evidence-based resources and materials will be generated that are easy to implement and adaptable to real

learning conditions.

Conclusions

This article describes the methodology for evaluating the effects of the ACTIVA-MENTE program, which integrates PALs during
the secondary-school day through a co-teaching approach. The aim is to determine the effects of the intervention on PA
levels and sedentary time, as well as on academic, cognitive, health, and motivational indicators; and to examine teachers’
and students’ perceptions of the advantages, benefits, difficulties, and limitations of program implementation. This quasi-
experimental study seeks to provide valuable and enriching information for the educational community, promoting the use
of sustainable methodologies and strategies over time that can improve students’ academic outcomes and quality of life.
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