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Effects of a video-guided active breaks program on reading
comprehension in schoolchildren with special educational needs

Efectos de un programa de descansos activos sobre la comprension lectora en
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Abstract
_____________________________________________________________________________|
Introduction: Reading comprehension is a fundamental process in school learning; however, it

is particularly challenging for students with special educational needs (SEN). In this context,
video-guided active breaks emerge as an innovative pedagogical strategy that integrates move-
ment and learning.

Objective: To evaluate the effects of a video-guided active break (AB) program, implemented
through the online platform "Active Classes,” on the cognitive skills involved in reading com-
prehension in school-aged children with special educational needs (SEN).

Methodology: A sub-analysis of a multi-center randomized controlled trial (2022-2024) was
conducted in public schools in the Biobio region (Chile). 161 students aged 6 to 10 years, en-
rolled in the School Integration Program (Programa de Integraciéon Escolar, PIE), with diagno-
ses of intellectual disability, language disorders, and autism spectrum disorder, among other
conditions, participated. The study consisted of incorporating active breaks with curricular
content, lasting between five and ten minutes, twice a day for twelve weeks. Reading compre-
hension was assessed using the Comprehensive Learning Assessment (Diagnéstico Integral del
Aprendizaje, DIA) in its three dimensions: locating, interpreting, and reflecting.

Results: ANCOVA analyses, adjusted for covariates (school, gender, age, and participation in
team sports), revealed significant improvements in the experimental group for "locating” (p =
0.002) and "reflecting” (p < 0.001), but not for "interpreting.”

Conclusions: Video-guided active breaks could improve specific reading comprehension skills
in students with special educational needs and promote inclusive education through active and
accessible pedagogical strategies.

Keywords

Active breaks; educational technology; pedagogical strategies; primary education; reading
comprehension; special educational needs; school inclusion.

Resumen

Introduccién: La comprension lectora constituye un proceso fundamental en el aprendizaje es-
colar, sin embargo resulta especialmente desafiante para estudiantes con necesidades educati-
vas especiales (NEE). En este contexto, los descansos activos video guiados, emergen como una
estrategia pedagogica innovadora que integra movimiento y aprendizaje.

Objetivo: Evaluar los efectos de un programa de descansos activos (DA) video guiados, imple-
mentado a través de la plataforma web «Clases Activas», sobre las habilidades cognitivas impli-
cadas en la comprensidn lectora de escolares con necesidades educativas especiales (NEE).
Metodologia: Se realizé un subanalisis de un ensayo controlado aleatorizado multicéntrico
(2022-2024), en escuelas publicas de la region del Biobio (Chile). Participaron 161 alumnos de
entre 6 y 10 afios, inscritos en el Programa de Integracién Escolar (PIE), con diagndsticos de
discapacidad intelectual, trastornos del lenguaje y trastornos del espectro autista, entre otras
condiciones. El estudio consistié en incorporar descansos activos con contenido curricular de
entre cinco y diez minutos de duracién dos veces al dia durante doce semanas. La comprensién
lectora se evalud mediante el Diagnoéstico Integral del Aprendizaje (DIA), en sus tres dimensio-
nes: localizar, interpretar y reflexionar.

Resultados: Los analisis ANCOVA, ajustados por covariables (escuela, sexo, edad y participacion
en deportes de equipo), revelaron mejoras significativas en el grupo experimental para «locali-
zar» (p = 0,002) y «reflexionar» (p < 0,001), no para «interpretar».

Conclusiones: Los descansos activos guiados por video podrian mejorar las habilidades especi-
ficas de comprensidn lectora de los alumnos con necesidades educativas especiales, y promover
la educacidn inclusiva mediante estrategias pedagdgicas activas y accesibles.

Palabras clave

Descansos activos; tecnologia educativa; estrategias pedagdgicas; educacién primaria; com-
prension lectora; necesidades educativas especiales; inclusion escolar.
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Introduction
___________________________________________________________________________________________________________________________|
The development of cognitive skills associated with reading comprehension is a key predictor of aca-
demic achievement and overall childhood development, according to the Comprehensive Learning As-
sessment implemented by the Chilean Ministry of Education (Agencia de la Calidad de la Educacion,
[ACE], 2017).

This skillset—which involves locating explicit information, interpreting content, and integrating prior
knowledge is particularly compromised in students with special educational needs (SEN), who face sys-
temic barriers to accessing and progressing in the school curriculum (Castillo-Retamal et al., 2021; Fi-
erro-Saldafia, 2024). Several studies have shown that SEN students especially those diagnosed with in-
tellectual disabilities, language disorders, or autism spectrum disorder participate less frequently in
adapted educational experiences that foster cognitive development (Block, 2016; Jylanki et al., 2022).

Concurrently, existing literature demonstrates that physical activity can have substantial benefits on
cognitive functions such as sustained attention, working memory, and emotional self-regulation
(Kjellenberg et al., 2024; Pifiera Castro & Ruiz Gonzalez, 2022; Rodriguez-Maimdn, 2023). A number of
investigations and systematic reviews have demonstrated that brief movement-based interventions, in-
tegrated into the school day, can help improve academic performance, particularly in reading and math-
ematics (Castillo Cortez et al., 2024; Valentini & Gennari, 2024; Watson et al., 2017). Within this frame-
work, active breaks (AB) defined as short periods of moderate to vigorous physical activity during the
school day have emerged as a low-cost, low-risk, and highly scalable pedagogical strategy, even in re-
source-constrained settings (Colella et al., 2020; Kjellenberg et al., 2024). Studies have shown that active
breaks with academic content lead to improvements in cognitive functions and academic performance
(Jiménez-Parra et al,, 2022; Piza-Mir et al., 2022) including those related to reading comprehension pro-
cesses (Javier Ninahuaman et al., 2024; Maiztegi-Kortabarria et al., 2024). Which underscores its rele-
vance and implications for improving cognitive outcomes and informing evidence-based educational
practice.

The school environment, due to its potential to reach a broad population of children, is considered an
ideal setting for promoting physical activity (Aguilar-Ozejo & Mujica-Bermudez, 2024; Martinez-Lopez
etal, 2021). Moreover, schools are equipped with infrastructure and trained professionals who can fa-
cilitate curriculum-integrated interventions (Langford et al., 2015). In this regard, a systematic review
highlights that incorporating physical activity into the school day not only promotes health but also en-
hances the educational experience (Colella et al., 2020).

However, empirical evidence on the effects of such interventions in SEN students remains limited in
primary education. This gap is particularly acute in Chile, where, according to World Health Organiza-
tion benchmarks, 83% of adolescents with disabilities aged 13-17 are considered physically inactive, as
reported by the National Survey on Physical Activity and Sports (Ministerio del Deporte, 2020). Further-
more, low scores across most indicators were revealed by the first National Report on Physical Activity
in children and adolescents with disabilities, reflecting consistently lower participation compared to the
general population (Aguilar-Farias et al., 2024). Although public policies have been promoted to reduce
these disparities, their outcomes have yet to result in a sustained increase in physical activity among
schoolchildren with intellectual disabilities (Marin-Suelves et al., 2023).

Given this scenario, various authors have emphasized the need to eliminate structural barriers that hin-
der the active participation of SEN students (Varela & Gambra, 2024)

Understanding the factors that facilitate or impede such participation is considered essential to ensuring
equitable access to the benefits of physical activity (Garcia-Hermoso, 2024). A deeper examination of
these determinants can provide critical insights for developing targeted interventions and evidence-
based policies aimed at reducing disparities and promoting inclusive participation.Complementarily, it
has been noted that AB can be effectively implemented even in mainstream classroom settings (Huynh
et al,, 2024). This evidence underscores the practicality of integrating AB into standard curricula and
highlights its potential to enhance both academic engagement and overall student well-being.

This study seeks to contribute to this discussion by analyzing the effects of a video-guided active breaks
program, implemented via the Active Classes web platform (https://clasesactivas.cl/), on the cognitive
skills related to reading comprehension in SEN students. Developed as part of the Active Classes Project
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and applied in public schools in Chile's Biobio region, this intervention combines physical activity, edu-
cational technology, and curriculum content to foster more inclusive and effective learning.

Method
___________________________________________________________________________________________________________________________|
This study reports a pre-specified subanalysis described in the study protocol, focusing on schoolchil-
dren with special educational needs (SEN) included in a randomized, controlled, multicenter trial regis-
tered at ClinicalTrials.gov (Identifier: NCT06423404). This study is part of the Active Classes Project, a
research and intervention program conducted from March 2022 to October 2024. The methodology fol-
lowed the CONSORT guidelines for randomized controlled trials (Butcher et al., 2008), integrating spe-
cific adaptations for social and psychological interventions (Montgomery et al., 2018), as well as the
SPIRIT guidelines for clinical trial protocols (Chan et al., 2015). The full study protocol has been previ-
ously published (Zapata-Lamana et al., 2024). Ethical approval was granted by the University of Con-
cepcidn (UdeC) Ethics Committee (Approval Code: CEBB 1533-2023).

Participants

The estimated target population consisted of 1,080 students, including those with and without Special
Educational Needs (SEN). This study included SEN students from five public schools in the Biobio region
of Chile who were formally enrolled in the School Integration Program (Programa de Integracién Esco-
lar, PIE). The Program promotes inclusive education based on internationally aligned guidelines and its
aim is to ensure access, participation and progress for all students within the school system (Fierro-
Saldana, 2024).

The Chilean School Integration Program classifies SEN students into two categories: temporary SEN
(Necesidades Educativas Especiales Transitorias, NEET) and permanent SEN (Necesidades Educativas
Especiales Permanentes, NEEP), as defined by the Chilean Ministry of Education (Ministerio de Edu-
cacion [MINEDUC], 2010). Temporary SEN (Necesidades Educativas Especiales Transitorias, NEET) is
referred to as conditions for which additional educational supportis required for a limited period during
the school trajectory. These include attention deficit disorder, specific learning difficulties, borderline
intellectual functioning, and language disorders. In contrast, permanent SEN (Necesidades Educativas
Especiales Permanentes, NEEP) includes disabilities that result in long-term or lifelong barriers to learn-
ing and participation, such as autism spectrum disorder, intellectual disabilities, or hearing impairments
(MINEDUC, 2010).

Participants in the study were identified with the following conditions (see Table 1):

Table 1. Classification of participants by SEN type
Temporary SEN (NEET) Permanent SEN (NEEP)
Attention deficit disorder (12%)
Specific learning difficulties (12%)
Borderline intellectual functioning (12%)
language disorder (7%).
Source: Data provided by the participating schools

Autism spectrum disorder (31%)
Intellectual disability (24%)
Hearing impairment (2%).

The invitation to participate was extended to boys and girls between the ages of 6 and 10, drawn from
an estimated population of 1,080 students with and without SEN. The final sample of participants con-
sisted of 161 students with SEN from first to fourth grade in primary education. This sample was deter-
mined using a 95% confidence level, 50% heterogeneity, and a 5% margin of error.

The results are illustrated in Figure 1.
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Figure 1. CONSORT 2010 Flow diagram of participants

The Study population consisted of 1.080 students, with and without special educational needs, from
five schools in the Biobio regién, Chile. 823 primary school students were recruited.

Enrollment

Assessed for eligibility (n= 1681) ‘

Excluded (n= 662)

+ Mot meeting inclusion criteria (n=662)
+ Declined to participate (n= 0)

+ Other reasons (n=0)

Randomized (n=161)

L Allocation | J’
Allocated to intervention (n=78) Allocated to control (n=85)
+ Received allocated intervention (n=76) + Received allocated control
+ Did not receive allocated intervention (give + Did not receive allocated control
reasons) (n=0 )
| Follow-Up ] J
Lost to follow-up (give reasons) (n=0) Lost to follow-up (give reasons) (n=0)
Discontinued intervention (give reasons) (n=0) Discontinued control (give reasons) (n=0)
Analysis '
Analysed (n=76) Analysed (n=85)
» Excluded from analysis (give reasons) (n=0) + Excluded from analysis (give reasons) (n=0)

Source: research data

Procedure
Intervention: Active Classes Web Platform

The active breaks (AB) program was designed based on a scoping review previously conducted by the
research team (Robles-Campos et al., 2023). Drawing from its findings, the duration, frequency, inten-
sity, and curricular content of the AB were defined using video-guided formats.

An interactive web platform was developed to implement the AB (https://clasesactivas.cl), using mod-
ern technologies to ensure usability, maintainability, and scalability. There are three user profiles avail-
able on the platform: administrator (research team), school climate coordinator (one per institution),
and teacher (responsible for designing and delivering AB sessions in the classroom). Teachers have re-
ceived dedicated training to help them navigate and leverage the teacher profile effectively.

The exercise bank includes activities to improve bilateral body coordination and basic motor skills
(Ruiz-Hermosa et al., 2024). These activities are guided by two animated characters created for the pro-
ject to encourage students to identify with them. The exercises are designed to be performed in pairs to
promote cooperation and inclusive participation. The platform also integrates a gender perspective and
includes adapted resources for students with reduced mobility.

The Active Classes program was introduced for students from 1st to 4th grade, with AB sessions lasting
between 5 and 10 minutes. These sessions were held twice per day, five days a week, for a duration of
12 weeks, beginning on April 29 and concluding on August 2, 2024 (excluding the winter vacation period
for Chilean schoolchildren from July 24 to July 5, 2024). Sessions were delivered during core curriculum
subjects (language, maths, science and English), avoiding the start and end of lessons. They were incor-
porated into regular lessons as a break in the routine to activate students’ concentration. Each session
followed three phases: a welcoming warm-up, a core activity segment, and a closing cool-down. The core
content included exercises adapted for students with limited mobility. Teacher accompaniment and su-
pervision were provided throughout to support the successful implementation of the AB sessions.

Variables and instruments

Reading comprehension skills were assessed with the Comprehensive Learning Assessment (Di-
agnostico Integral del Aprendizaje, DIA), a standardized instrument developed by the Agency for Quality
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Education (ACE, 2017). The DIA, available nationwide in both digital and paper formats through its of-
ficial web platform (https://diagnosticointegral.agenciaeducacion.cl/), measures the attainment of key
curriculum objectives by combining multiple-choice and open-ended questions. It demonstrates content
and construct validity, is aligned with national learning standards, and has shown adequate reliability
in nationwide applications (o > .80 for reading comprehension).(ACE, 2017). The reading skill assess-
ment evaluates comprehension as a cognitive function through three key skills: locating information,
interpreting meaning and critical reflection.

1. Locating: extracting explicit information from the text for a specific purpose. This skill requires the
reader to identify, discriminate against and select relevant information according to the task objective.

2. Interpreting and linking: the process of stablishing connections and integrating the information con-
tained within the text. This involves analyzing and understanding various elements in order to make
inferences and build deeper meanings.

3. Reflecting: connecting the content of the text with external knowledge or personal experience in order
to make critical relations about the content and form of the text.

Covariates

Sociodemographic, school-related, and family covariates were considered, obtained through self-report
questionnaires previously validated within the Active Classes Chile project (Camargo et al., 2015). The
variables included: gender (boys, girls), age (6 to 10 years), area of residence (urban/rural), distance to
school (1-5 blocks, 6-10 blocks, 11-15 blocks, more than 15 blocks), access to nearby physical activity
spaces (none, with access - such as parks, courts, gyms), school shift (morning, afternoon, full day), type
of school uniform (sportswear, traditional, mixed), and parental education level (none, primary, second-
ary, higher education), to examine the effects of the video-guided active breaks over time and the time
x group interaction on the students’ language outcomes.

Data analysis

Participants' baseline characteristics were described using means and standard deviations (SD) for con-
tinuous variables, and frequencies and percentages (%) for categorical variables. To assess the effects
of the video-guided active breaks program on reading comprehension, a one-way repeated-measures
analysis of covariance (ANCOVA) was conducted, considering the factors of time (pretest and posttest
without subsequent longitudinal follow-up), group (experimental vs. control), and their interaction
(time x group). School was included as a covariate to control for clustering effects. Effect sizes were
calculated using partial eta-squared (n?p), with cut-off points of 0.02 (small), 0.13 (medium), and 0.26
(large)(Green & Salkind, 2016). Holm’s correction was applied for post hoc comparisons. All analyses
were conducted using JASP statistical software, with a significance level set at p < 0.05.

Results
[

Sociodemographic characteristics of the students

A total of 161 students with special educational needs were included (mean age = 7.8 + 1.1 years; 32.3%
girls), from schools in the Biobio region of Chile. Of these, 76 (47.3%) were assigned to the experimental
group and 85 (52.7%) to the control group. Most students resided in urban areas (88.1%) and did not
participate in extracurricular workshops (72.1%).

The results are presented in Table 2. Sociodemographic characteristics of the students.

Table 2. Sociodemographic characteristics of the students.

Variables Total Experimental Group Control Group
(n=161) (n=76; 47.3%) (n=85; 52.7%)
Age, M =SD 7.8+1.1 7.9 £1.2 7.6 £1.0
Gender, n (%)
Boys 109 (67.7) 50 (65.7) 59 (69.5)
Girls 52 (32.3) 26 (34.3) 26 (30.5)
Zone, n (%)
Urban 142 (88.2) 63 (82.8) 79 (92.9)
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Rural 19 (11.8) 13 (17.2) 6(7.1)
School
1 43 (26.7) 0(0.0) 43 (50.5)
2 42 (26.2) 0(0.0) 42 (49.5)
3 20 (12.3) 20 (26.4) 0(0.0)
4 31(19.3) 31 (40.8) 0(0.0)
5 25 (15.5) 25 (32.8) 0(0.0)
Grade, n (%)
1° 27 (16.8) 13(17.1) 14 (16.4)
2° 37 (23.0) 16 (21.1) 21(24.7)
3° 51 (31.7) 21(27.6) 30 (35.4)
4° 46 (28.5) 26 (34.2) 20 (23.5)
After-school workshop
Yes 45 (27.9) 24 (31.5) 21 (24.7)
No 116 (72.1) 52 (68.5) 64 (75.2)

Note: n = sample size. Mean (M) and standard deviation (SD) were used for continuous variables. Frequencies (%) were used for categorical
variables.

ANCOVA analysis

A repeated-measures ANCOVA was conducted, adjusted for the covariates of school, gender, age, and
participation in team sports. The results showed significant time effects on the skills of locating
(F(1,154) = 7.664, p = 0.007, n°p = 0.009) and reflecting (F(1,154) = 22.617, p < 0.001, n*p = 0.053),
indicating an overall improvement in performance following the intervention.

Additionally, significant time x group interactions were observed for both locating (F(1,154) = 10.239,
p = 0.002, n?p = 0.012) and reflecting (F(1,154) = 28.663, p < 0.001, n°p = 0.067), demonstrating that
students in the experimental group improved significantly more than their peers in the control group.
The results are presented in Table 3. Descriptive statistics and ANCOVA results before and after (pretest
vs. posttest) the intervention program in the experimental and control groups.

Table 3. Descriptive statistics and ANCOVA results before and after (pretest vs. posttest) the intervention program in the experimental and
control groups.

Variables Grou Pretest Postest Time Timex Group
P M +DE M +DE F (p) n2p F (p) n2p
GE 488 63.6
Locating (“2(6:3) i3298'63 14214{3 7.664 (0.007)** 0.009  10.239 (0.002)** 0.012
(n=71) £22.3 £29.7
GE 46.0 58.9
Interpreting & (“2(6:3) i326653 i4200;37 1.491 (0.224) 1.325 (0.252)
relating (n=71) £21.7 +24.6
GE 238 232
Reflecting (“223) 3638 308 92617(<0.001)"* 0053  28.663 (<0.001)** 0.067
o7y 1933274 2321308

Notes: GE = Experimental Group, GC = Control Group; n?*p = partial eta-squared; * = p < 0.05, ** = p < 0.01, *** = p < 0.001. Results were adjusted
for the school covariate.

Discussion
___________________________________________________________________________________________________________________________|
This study examined the effects of a video-guided active breaks program. It focused on the cognitive
reading comprehension skills of SEN students. These students were in public schools in the Biobio re-
gion of Chile. The program was implemented via the Active Classes web platform. The intervention
group performed better than the control group in two out of three assessment areas: locating and re-
flecting. These findings suggest that incorporating video-guided active breaks into the school curricu-
lum could positively impact the learning processes of SEN students.

Comparison with the literature

The accumulated scientific evidence supports the notion that physical activity can have a positive impact
on cognitive performance and overall academic achievement during childhood.
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A growing body of scientific evidence suggests that physical activity can have a positive impact on cog-
nitive performance and overall academic achievement during childhood. Although few studies have es-
tablished a direct link between physical activity and cognitive function, the available evidence empha-
sises the anti-inflammatory effects of physical exercise on the nervous system as a key mechanism that
contributes to its protection and enhanced cognitive function (Diaz-Castro et al., 2021).

The benefits of physical activity during childhood are well documented, covering both physical and men-
tal health (Garcia-Hermoso, 2024). In the school context, a recent systematic review found that most in-
class physical activity interventions have positive effects on cognitive and academic skills, including
math, language, reading, comprehension, and executive functions (Valentini & Gennari, 2024).

These findings are consistent with the results of the present study, which revealed a significant time x
group interaction in two critical dimensions of reading comprehension: locating and reflecting. In both
cases, students in the experimental group, who participated in the video-guided active breaks program
via the Active Classes platform, showed greater improvement than the control group. This reinforces
prior evidence and highlights the potential of this specific intervention to support SEN students' learn-
ing.

Educational implications

The results of the study show that integrating active breaks with curricular content through technolog-
ical platforms is an effective teaching method, especially in educational settings that serve students with
special needs, fostering meaningful and experiential learning. The Active Classes platform provides a
versatile, adaptable, and inclusive solution that allows teachers to seamlessly integrate structured active
breaks into their lessons without disrupting the flow of instruction. Instead, these breaks enhance the
learning experience by incorporating components of motor coordination, attentional regulation, and
collaborative work.

This approach is a pedagogical innovation that is aligned with the principles of equity and inclusion. It
facilitates the participation of all students, including those with reduced mobility, through reasonable
adjustments and accessible visual guides. Furthermore, the use of a digital platform enables national
scalability, with the potential to be replicated across various subjects and educational levels, thereby
supporting students' holistic development.

Limitations and future directions

Despite its contributions, the study presents several limitations that should be acknowledged. First, the
intervention was implemented within a geographically limited context—public schools from a single
region—which restricts the generalizability of the findings. Second, significant improvements emerged
in two of the three dimensions, but no effects were found for interpreting, suggesting that this skill may
require more specific or longer-term interventions. Although the subanalysis included all available
schoolchildren with SEN, this may have limited the possibility of conducting stratified analyses by diag-
nostic subgroups. Likewise, the absence of longitudinal follow-up prevents determining the sustainabil-
ity of the observed effects over time. Future research should incorporate follow-up assessments to eval-
uate the permanence of benefits and consider gender as a covariate to explore potential differences be-
tween boys and girls.

The lack of improvement in the interpreting dimension may be related to the greater complexity of this
skill. Unlike locating information or reflecting, interpreting requires the integration of prior knowledge,
the ability to make inferences, and the construction of deeper meanings. It is plausible that a 12-week
program may strengthen more basic processes, whereas the development of interpretive skills might
require a longer intervention period or the inclusion of targeted reading comprehension strategies.

Conclusions
[

The effects of a video-guided active breaks program implemented through the Active Classes web plat-
form on the cognitive skills involved in reading comprehension among students with special educational
needs (SEN) in public schools in the Biobio region were evaluated in this study. The results demonstrate
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that this intervention, which integrates movement, educational technology and curricular content, can
significantly improve the locating and reflecting components of reading comprehension.

Integrating video-guided active breaks systematically into classrooms helps improve health and certain
executive functions (Melguizo-Ibafnez et al., 2024). Moreover, it offers a promising pedagogical strategy,
particularly in settings with high functional diversity. Using an accessible and flexible platform like Ac-
tive Classes enables teachers to sustainably implement this approach, fostering more inclusive and eq-
uitable learning environments. The present study provides empirical support to the development of ed-
ucational policies that integrate physical activity into the school curriculum— not solely as a health in-
tervention, but also as a catalyst for cognitive and academic development.
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