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Introduction

Nature-based educational programmes - such as hik-
ing, sailing, and other outdoor activities – have demon-
strated notable benefits for the holistic development of 
students. These include improvements in psychophysical 
well-being, environmental connectedness, and prosocial 
behaviour (Beery et al., 2020). Such outcomes span across 
educational stages, from early childhood (Kiewra & Vese-
lack, 2016) to secondary education (Spengler et al., 2017), 

and have also proven beneficial for students with diverse 
abilities, enhancing inclusion and self-esteem (James 
& Williams, 2017). Learning in natural environments 
has been shown to strengthen pupils’ sense of well-being 
and engagement, which are key factors for promoting 
sustained participation in schooling (Larson et al., 2011).

This pedagogical approach is grounded in Kolb’s ex-
periential learning theory (2014), which emphasises the 
transformative role of direct experience in the learning 
process. Here, “nature-based educational programmes’ 
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refer to structured learning experiences conducted in 
natural settings – such as forests, rivers, or coastal areas 
– that integrate physical activity, environmental liter-
acy, and curricular content via experiential methods.” 
This aligns with both outdoor and place-based learning 
frameworks, which advocate active engagement with local 
environments to enhance cognitive, social, and emotional 
development (Rickinson et al., 2004; Sobel, 2004).

Recent studies indicate that educational interventions 
in “blue spaces” – coastal or aquatic environments – can 
enhance awareness of marine ecosystems and promote 
pro-environmental attitudes (Britton et al., 2020; Zeppel, 
2008). Nautical programmes situated within school con-
texts have been associated not only with gains in ecologi-
cal knowledge (Medina-Rebollo et al., 2023), but also with 
enhanced motivation, collaboration, and engagement (Hi-
gnett et al., 2017). Typically, these initiatives combine class-
room-based theory with practical outdoor components, 
such as sailing, fieldwork, and problem-solving, offering 
alternatives to traditional didactics (Silva et al., 2022).

Evidence suggests that such experiences can bolster 
intrinsic motivation and learning retention, particularly 
among students at risk of disengagement (Carrier et al., 
2013; Duerden & Witt, 2010). By addressing the psycho-
logical needs of autonomy, competence, and relatedness 
(Ryan & Deci, 2000), nature-based activities can im-
prove educational outcomes and foster resilience. The 
multidimensional benefits of water-based sports – phys-
ical, mental, academic, and social – have also been noted 
(Rocher et al., 2020), with emerging literature suggesting 
links between experiential engagement and educational 
attainment (Sadeghi, 2024).

Moreover, outdoor activities in natural environments, 
including aquatic ones, satisfy students’ essential psycho-
logical needs, such as autonomy, competence, and social 
connection, thus fostering motivation and improving 
educational outcomes (Ryan & Deci, 2000). In this sense, 
authors such as Rocher et al. (2020) indicated that water 
sports in blue spaces generate benefits in the physical, 
mental, educational, and social dimensions of children and 
adolescents, as well as a significant association between 
the effects on these dimensions.

These practical learning contexts not only contribute 
to the development of academic skills but also allow stu-
dents to connect theoretical knowledge with its real-world 
application, facilitating greater retention of scientific 
concepts (Dillon et al., 2006; Williams & Dixon, 2013). 
Aquatic-based activities have proven motivating for stu-
dents experiencing learning difficulties, improving their 
cognitive development, and offering a stimulating envi-
ronment that promotes inclusion (Duerden & Witt, 2010; 
D’Amato & Krasny, 2011). Similarly, programmes such as 
school-based surfing (Silva et al., 2022) and multi-activity 
outdoor interventions (Hignett et al., 2017) have demon-

strated positive effects on personal well-being, social 
cohesion, and student perseverance in learning processes.

While the literature consistently highlights the positive 
influence of nature-based programmes on student well-be-
ing, motivation, and social-emotional development, less is 
known about their direct impact on academic performance 
outcomes. Most existing studies have focused on affective 
or behavioural variables, often overlooking objective aca-
demic indicators. There remains a gap in the empirical ev-
idence regarding whether these interventions can improve 
measurable educational outcomes, such as completing 
Compulsory Secondary Education (CSE) on-time, reduc-
ing early school leaving, or retaining students who are 
at risk of disengagement but ultimately finish their stud-
ies within the expected timeframe (Barker et al., 2002). 
Addressing this gap is essential for understanding the 
full potential of nature-based educational interventions.

To address this gap in the literature, we hypothesised 
that students who participate in programmess related 
to the natural environment, more specifically nautical 
activities, will exhibit a reduction in grade repetition 
and early school leaving rates, as well as a higher com-
pletion rate of CSE within the established timeframe. 
These improvements are expected to be driven by key 
components of the intervention, such as direct contact with 
marine ecosystems, the physical and cooperative nature 
of sailing and coastal exploration, and the integration of 
environmental content with curricular subjects through 
experiential and interdisciplinary learning. These elements 
are likely to foster greater student engagement, sense of 
belonging, and academic persistence – especially among 
students at risk of disengagement from school. Therefore, 
this study aimed to evaluate the impact of an educational 
intervention from the Atlantic Youth project (Erasmus+ 
Programme) in the secondary schools of CSE González 
de Aguilar and CSE Guadiana, comparing their progress 
with provincial and Andalusian averages. Furthermore, 
the study sought to analyse the stability and consistency 
of the educational achievements attained through this 
intervention, providing evidence on the potential of na-
ture-based programmes to improve outcomes, educational 
persistence and school absenteeism.

Methodology

Study Design
A quasi-experimental, interrupted time series (ITS) 

design was employed to assess the effects of the interven-
tion on educational performance indicators over a sev-
en-year period (2013–2020). This approach enabled the 
identification of temporal shifts in outcome measures 
before and during the intervention and allowed for com-
parisons with provincial and regional trends.
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Participants and Settings
Between 2017 and 2020 (Table 1), a total of 230 stu-

dents (46.08% female) from CSE González de Aguilar 
and CSE Guadiana (Ayamonte, Huelva) participated in 
the intervention, representing 8.45% of the overall student 

body across both schools during this period. The com-
bined school population totalled 2,724 students (47.61% 
female), while the schools represented approximately 
3.64% to 3.93% of the province’s secondary student pop-
ulation across the study years.

Table 1. Annual distribution of students participating in the Atlantic Youth project participants by school, gender, and 
representativeness within school and provincial populations (2017–2020)

Academic 
Year School Total 

Enrolment
Project 

Participants

Participants: 
Female 

participants

Participants–
Male

% of 
schools 
in each 
project

Huelva 
Total 

Enrolment

%  
Huelva 

population

2017–
2018

CSE 
González 
de Aguilar

288 25 12 13 8.68
23.958 .31%

CSE 
Guadiana 584 50 22 28 8.56

2018–
2019

CSE 
González 
de Aguilar

297 20 7 13 6.73
24.368 .25%

CSE 
Guadiana 607 40 18 22 6.59

2019–
2020

CSE 
González 
de Aguilar

305 30 14 16 9.84
24.710 .38%

CSE 
Guadiana 643 65 33 32 10.11

Note. The “% of Huelva Population” indicates the share of project participants (from both schools) relative to the total 
number of secondary students in the province each year. The percentage is shown only in the first row of each academic 
year.

More broadly, between 2013 and 2020, CSE González 
de Aguilar had 288 and 317 students (50.5% female), and 
CSE Guadiana had 561 students (50.3% female). At the 
provincial level, these schools represented between 3.64% 
and 3.93% of the total student population in Huelva, whose 
student population ranged from 23,057 to 24,710 students. 
These data allow contextualisation of the sample within 
a broader regional framework.

Theoretical Framework
The intervention was informed by Kolb’s experiential 

learning theory (1984/2014), which posits that learning is 
optimised through cyclical processes of active experience, 
reflection, conceptualisation and application. Nautical and 
environmental activities provided real-world contexts 
for curricular engagement and enabled students to link 
abstract concepts with lived experiences.

Self-Determination Theory (Ryan & Deci, 2000) also 
underpinned the intervention, particularly its emphasis 
on fulfilling learners’ psychological needs for autonomy, 

competence, and relatedness. Outdoor, cooperative activ-
ities such as sailing closely align with these motivational 
constructs, potentially enhancing sustained educational 
engagement.

In addition, the programme adopted principles from 
place-based education (Sobel, 2004), situating learning 
within the coastal environment of Huelva. This approach 
aimed to foster ecological literacy, local relevance, and 
a sense of environmental stewardship among participants.

Taken together, these frameworks support the propo-
sition that nature-based, interdisciplinary, and physically 
engaging interventions can enhance both academic per-
sistence and socio-emotional development, particularly 
among students at risk of disengagement.

Data Collection and Indicators
Data were obtained from the Ministry of Educational 

Development and Vocational Training via the Andalusian 
Regional Government’s transparency portal and from 
the two participating schools. The indicators analysed 
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included: (1) the percentage of students on-time graduation 
(i.e., completion without grade repetition); (2) early school 
leaving from CSE; (3) grade repetition without dropout; 
and (4) absenteeism rates. The data were compared with 
provincial (Huelva) and regional (Andalusian) data to 
assess representativeness.

Indicators were based on cohort analysis from the stu-
dents’ first year of enrolment. For instance, on-time grad-
uation for the 2013/2014 cohort tracked students across the 
full CSE cycle. Absenteeism, however, was assessed an-
nually to better capture year-by-year student engagement.

The four outcome variables were analysed for both the 
pre-intervention (2013/2014–2016/2017) and intervention 
(2017/2018–2019/2020) periods:

On-time CSE Graduation. The percentage of students 
who completed the CSE without repeating was used as 
an indicator of academic success and learning efficiency.

Early School Leaving. Students who dropped out be-
fore completing CSE, reflecting the intervention’s effect 
on retention.

Grade Repetition without Dropout. Students repeating 
at least one year but completing CSE within four years, 
indicating academic resilience and institutional support.

Absenteeism. Percentage of students with unjustified 
absences per year, reflecting school engagement and po-
tential risk of disengagement.

All indicators were drawn from official administrative 
records, part of the Andalusian academic monitoring 
system, to ensure reliability and cross-year comparability 
(Lyche, 2010; Salvà et al., 2019). Although not psychomet-
ric tools, these variables are operationally standardised 
across Spain and widely used in research on dropout and 
educational intervention effectiveness (Freeman & Simon-
sen, 2015; Medina-Rebollo et al., 2023), supporting their 
validity for evaluating student trajectories and academic 
performance.

While these metrics are robust, the study did not con-
trol for potential confounding factors, such as socioeco-
nomic status, staff characteristics, or concurrent policy 
changes. Additionally, absenteeism, while informative, is 
best interpreted as a proxy for school engagement rather 
than academic performance. Recognising this distinction 
allows for a more nuanced understanding of how the in-
tervention influences tangible outcomes and underlying 
behavioural dynamics.

Intervention Description
The intervention was implemented under the frame-

work of the Atlantic Youth Erasmus+ project (agreement 
no. 2017-1-PTO1-KA201-035980) and aimed to promote 
interdisciplinary, experiential learning in marine envi-
ronments. Coordinated by the Ayamonte City Council’s 
Municipal Sports Board, the initiative included interna-
tional partners from Portugal, Ireland, France, and the 

United Kingdom. CSE González de Aguilar and CSE 
Guadiana formally joined the project in December 2017 
for a three-year implementation period (2018–2020).

The intervention had two core components: local edu-
cational actions and transnational exchange experiences. 
This study focuses exclusively on the local component, 
which is directly linked to academic indicators. The in-
tervention was structured into two core components:
1.	� Local Actions. Each academic year, all second-year 

students (approximately equivalent to 8th grade) par-
ticipated in a series of educational workshops designed 
as interdisciplinary didactic units. These were held 
during school hours and aimed to integrate academ-
ic content with physical activity and environmental 
education. In total, four structured local activities 
were carried out each year, each addressing different 
dimensions of coastal and marine learning through 
experiential methods:
1.	� Activity 1: “Ports, Recreational and Fishing, Aqua-

culture, and Sailing”. Students engaged in introduc-
tory sailing sessions and explored cultural elements 
related to the sea, including types of fishing, marine 
species, and local maritime economic activities. 
Environmental awareness and conservation prac-
tices were incorporated throughout the project.

2.	� Activity 2: “Tidal Mills, Marshes, and Salt Pan 
Exploitation”. This session involved a cycling route 
to key ecological and historical locations, such 
as the local tide mill, marshlands and salt pans. 
Students examined human-nature interactions and 
local biodiversity.

3.	� Activity 3: “Cultural and Historical Heritage 
through the Fishing Industry and Canoeing”. Com-
bining canoeing and urban hiking, this activity led 
students through emblematic sites linked to the 
town’s fishing and canning industries, including 
the shipyard and fish market, linking heritage with 
physical activity.

4.	� Activity 4: “Coastal Knowledge, Conservation and 
Biodiversity, Paddleboarding”. Students participat-
ed in paddleboarding and coastal hiking, followed 
by a beach clean-up campaign. The waste collect-
ed was categorised and analysed collaboratively, 
encouraging critical thinking and environmental 
responsibility.

All workshops were designed to connect cur-
riculum areas – particularly Natural Sciences, Ge-
ography, and Physical Education – with tangible, 
place-based learning experiences. Activities were 
facilitated by interdisciplinary teaching teams in 
coordination with local nautical clubs, environ-
mental organisations, and municipal agencies. 
A facilitator’s guide developed by the Erasmus+ 
consortium ensured consistency across sessions, 
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covering objectives, content, safety, logistics, and 
learning outcomes.

2.	� Transnational Meetings. Complementing the local 
component, a selected subgroup of 25 students per 
school joined peers from partner countries for a one-
week exchange. These meetings were held in County 
Clare (Ireland, 2018), Moulin Mer (France, 2019), and 
– planned but cancelled due to the pandemic – in Viana 
do Castelo (Portugal, 2020). The selection of partic-
ipants was based on informal teacher assessments of 
motivation, absenteeism risk and active engagement in 
local sessions. Although enriching, these transnational 
exchanges were excluded from the statistical analyses 
of academic indicators and are presented to illustrate 
the programme’s outreach and intercultural scope.

Reproducibility and Transferability
The modular structure and curricular alignment of the 

intervention promote adaptability across diverse educa-
tional contexts. Although tailored to coastal towns, the 
methodology is transferable to inland regions with access 
to natural environments. The use of regular school hours 
and local partnerships ensured feasibility and sustainabil-
ity, while open educational resources developed through 
the project supported further replication.

Data Analysis
First, a descriptive analysis of the educational indica-

tors for CSE González and CSE Guadiana was conducted, 
comparing results between the pre-intervention period 
(2013/2014 to 2016/2017) and the intervention period 
(2017/2018 to 2019/2020). The indicators analysed were: 
the percentage of students graduating without repeating 
a year; the percentage of students leaving CSE; the per-
centage of students repeating a year but not dropping out 
before four years; and absenteeism rates. The standard 
deviation and coefficient of variation (CV) were calculated 
for each indicator to assess the stability of the results in 
both periods.

Given that this study involved the entire student pop-
ulation of both participating schools over the full period 
(2013/2014 to 2019/2020), inferential statistical tests (e.g., 
t-tests or Wilcoxon signed-rank tests) were deemed un-
necessary and inappropriate. Such methods are designed 
to estimate sampling uncertainty and enable generalisa-
tion to larger populations, a concern not applicable here 
(Greenland et al., 2016). Instead, we employed descriptive 
statistics (means, standard deviations, CVs) and compar-
ative approaches, most notably the difference-in-differ-
ences (DID) model, which are considered appropriate 
and sufficient when analysing complete population data 
(Biau et al., 2008).

Following this descriptive analysis, an internal tempo-
ral comparison was performed by calculating the average 

of each indicator for the pre-intervention and intervention 
periods. This allowed for observation of the mean differ-
ence in indicators between the two periods, offering an 
initial insight into the intervention’s effectiveness, both in 
each CSE and compared with provincial and Andalusian 
averages. Subsequently, the average annual growth rate 
of each indicator was calculated for the pre-intervention 
and intervention periods to assess the rate of change in 
results during the intervention period compared with pre-
vious years, identifying whether the CSE experienced an 
acceleration or deceleration in the improvement of results.

Finally, to estimate the net effect of the intervention, 
a DID model was used, a technique that measures the 
effect of a treatment over a specific period (Abadie, 2005). 
This analysis compared the differences in indicators be-
tween the pre-intervention and intervention periods in 
the CSE with the changes observed in the province, thus 
adjusting the effects of the intervention in the CSE for 
possible general trends in the province and obtaining 
a more precise local-level impact estimator.

The provincial and regional averages for Huelva and 
Andalusia were selected as reference benchmarks for eval-
uating the intervention’s effects. These comparison groups 
were chosen for three main reasons: (1) their indicators 
follow the same definitions and formats as those of the 
participating schools, enabling consistent and standardised 
comparisons; (2) they represent the immediate and broader 
educational contexts in which the schools operate, thereby 
providing a meaningful point of reference for assessing 
the relative progress of each centre; and (3) they are part 
of the official academic monitoring systems used by the 
Andalusian Regional Government, ensuring high reli-
ability, comparability and transparency. Although these 
groups do not constitute experimental controls in the strict 
sense, they serve as appropriate contextual baselines for 
applying DID analysis and identifying possible deviations 
associated with the implementation of the programme.

It is also relevant to clarify why the DID model was 
selected over other causal inference methods. DID is 
particularly appropriate when analysing policy or pro-
gramme interventions using longitudinal data from 
multiple time points before and after the intervention, 
in conjunction with a suitable comparison context. In 
this study, the provincial and regional averages provide 
a baseline trend for educational indicators, enabling us to 
estimate the net effect of the intervention by contrasting 
changes within the schools against broader, pre-existing 
trends. Other causal approaches, such as propensity score 
matching or regression discontinuity, require either more 
granular individual-level data or a specific cutoff criteri-
on – neither of which was applicable here. Although DID 
does not fully address all potential unobserved factors  
(e.g., socioeconomic influences or concurrent policy 
shifts), it offers a robust means of assessing whether the 
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observed variations exceed general trends and can be 
reasonably attributed to the intervention.

 No formal statistical adjustments were made for 
potential differences in demographic or socioeconomic 
factors between the schools and the provincial and 
regional comparison groups. The analyses exclusively 
relied on raw, unadjusted administrative data. Although 
socioeconomic and demographic characteristics can 
influence educational outcomes, detailed individual-level 
data on these variables were not available within the 
scope of this study. Consequently, the findings should 
be interpreted with caution, considering the possible 
influence of the uncontrolled external variables.

Statistical analyses were conducted using R statistical 
software (v. 4.4.0) for Windows, which was also used to 
create the figures.

Results

Descriptives
The following section examines changes in the per-

centage of students who graduated without repeating 
a year, the school dropout rate, the rate of grade repetition 
without dropout, and absenteeism rates.

The descriptive analysis of educational indicators for 
CSE González de Aguilar and CSE Guadiana revealed 
significant variations between the pre-intervention and 
intervention periods (Table 2). CSE González de Agu-
ilar’s on-time graduation rate increased from 56.32% 
(SD = 6.53) before the intervention to 64.53% (SD = 4.62) 
during it. The CV decreased from 11.6% to 7.2%, sug-
gesting greater stability in this indicator. CSE Guadiana 
also showed an increase, from 49.54% (SD = 4.57) to 
59.88% (SD = 5.1), with a slight decrease in the CV from 
9.2% to 8.5%. At the provincial and regional (Andalusian) 
levels, a moderate increase was observed, from 54.48% 
to 60.89% in the province and from 61.31% to 66.85% in 
Andalusia, with a reduction in variability in both contexts.

In the school dropout indicator (Table 2), CSE 
González de Aguilar showed a reduction in the aver-
age dropout rate, from 14.01% (SD = 6.43) to 5.82% 
(SD = 1.07), with a significant decrease in the CV from 
45.9% to 18.4%, suggesting improved control over school 
retention. CSE Guadiana also showed a reduction, from 
16.23% (SD = 2.14) to 13.61% (SD = 2.58), although with 
an increase in the CV from 13.2% to 19.0%. At the pro-
vincial and regional levels, the average dropout rates 
decreased from 11.74% to 9.65% and from 9.38% to 7.88%, 
respectively, with minimal changes in variability.

Table 2. Educational performance indicators: percentage of students graduating without repeating and school dro-
pout rates in CSE González de Aguilar, CSE Guadiana, the province of Huelva, and Andalusia before and during the 
intervention period.

  Graduates without repeating School dropout
CSE

González
CSE

Guadiana Province Andalucía CSE
González

CSE
Guadiana Province Andalucía

Pre
13/14 61.54 44.6 51.58 58.92 15.38 13.67 11.94 10.26
14/15 59.68 47.24 52.27 59.56 11.29 15.75 12.63 9.62
15/16 46.91 55 56.05 61.59 22.22 16.67 11.24 9.02
16/17 57.14 51.3 58.01 65.16 7.14 18.83 11.15 8.62
Mean 56.32 49.54 54.48 61.31 14.01 16.23 11.74 9.38
SD 6.53 4.57 3.07 2.81 6.43 2.14 .69 .72
CV 11.60 9.20 5.60 4.60 45.9 13.2 5.90 7.70
Inter.
17/18 67.69 54.72 62.01 66.98 4.62 13.21 8.88 7.70
18/19 59.23 60 60.79 66.73 6.17 11.25 9.65 7.71
19/20 66.67 64.91 59.88 66.83 6.67 16.37 10.43 8.23
Mean 64.53 59.88 60.89 66.85 5.82 13.61 9.65 7.88
SD 4.62 5.10 1.07 .13 1.07 2.58 .78 .30
CV 7.20 8.50 1.80 .20 18.4 19.00 8.10 3.80

Note. Pre.: Pre-intervention; Inter.: intervention; ST: standard deviation; CV: coefficient of variation.
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For the percentage of pupils who repeated without 
dropping out (Table 3), CSE González de Aguilar main-
tained a stable average rate of grade repetition without 
dropout, from 29.67% (SD = 5.22) to 29.64% (SD = 4.3), 
while the CV decreased from 17.6% to 14.5%. The CSE of 
Guadiana decreased from 34.24% (SD = 6.27) to 26.51% 
(SD = 6.96), and the CV decreased from 18.3% to 26.3%. 
At the provincial and regional levels, average repetition 
rates decreased from 33.78% to 29.45% in the province 
and from 28.81% to 25.27% in Andalusia, both with no-
table CV stability.

Regarding absenteeism (Table 3), CSE González de 
Aguilar showed a slight increase in the average absenteeism 
rate, from 1.13% (SD = .50) to 1.14% (SD = 1.23), accompa-
nied by an increase in the CV from 44.61% to 107.8%, in-
dicating greater instability in this indicator. CSE Guadiana 
maintained a very low average absenteeism rate, from .03% 
(SD = .03) to 0% during the intervention, with no variation in 
the CV due to the values being close to zero. At the provin-
cial and regional levels, average absenteeism increased from 
.93% to 1.01% and from 1.22% to 1.28%, respectively, with 
an increase in variability observed mainly in Andalusia.

Table 3. Educational performance indicators: repetition without dropout and absenteeism rates in CSE González de 
Aguilar, CSE Guadiana, the province of Huelva, and Andalusia before and during the intervention period.

Repetition without dropout Absenteeism
CSE

González
CSE

Guadiana Province Andalucía CSE
González

CSE
Guadiana Province Andalucía

Pre.
13/14 23.08 41.73 36.48 30.82 1.57 .07 .87 1.17
14/15 29.03 37.01 35.1 30.82 .51 .00 .68 1.22
15/16 30.86 28.33 32.71 27.39 .93 .03 .84 1.18
16/17 35.71 29.87 30.84 26.22 1.51 .01 1.32 1.31
Mean 29.67 34.24 33.78 28.81 1.13 .03 .93 1.22
SD 5.22 6.27 2.50 2.37 .50 .03 .27 .06
CV 17.60 18.30 7.40 8.20 44.61 112.57 29.61 5.23
Inter.
17/18 27.69 32.08 29.11 25.32 .88 .00 1.09 1.41
18/19 34.57 28.75 29.55 25.56 2.47 .00 1.13 1.51
19/20 26.67 18.71 29.69 24.94 .06 .00 .82 .93
Mean 29.64 26.51 29.45 25.27 1.14 .00 1.01 1.28
SD 4.30 6.96 .30 .31 1.23 .00 .17 .31
CV 14.50 26.30 1.00 1.20 107.80 .00 16.64 24.16

Note. Pre.: Pre-intervention; Inter.: intervention; SD: standard deviation; CV: coefficient of variation.

Internal Comparisons and Growth Rates
Comparing averages over time shows substantial 

shifts in the indicators. CSE González de Aguilar showed 
an 8.21 percentage point increase in the proportion of 
students graduating without repeating a year, while CSE 
Guadiana experienced a 10.34 percentage point increase. 
At the provincial and Andalusian levels, increases were 
6.41 and 5.54 percentage points, respectively. Regarding 
school dropouts, CSE González de Aguilar’s dropout 
rate fell by 8.19 percentage points, while CSE Guadiana 
saw a 2.62-point reduction. In contrast, the provincial 
and Andalusian levels dropped by only 2.09 and 1.50 
points, respectively. In the repetition rate indicator, CSE 

González de Aguilar experienced a slight decrease of .03 
percentage points, while CSE Guadiana showed a de-
crease in 7.73 percentage points. At the provincial and 
Andalusian levels, the averages decreased by 4.33 and 
3.54 percentage points, respectively. For absenteeism, 
CSE González de Aguilar increased by .01 percentage 
points, while CSE Guadiana reduced its average by .03 
percentage points. At the provincial and Andalusian 
levels, increases were .08 and .06 percentage points, 
respectively.

Regarding average annual growth rates (Figure 1), 
the data reveal variations in the rate of change of the 
indicators.
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Figure 1 illustrates how average annual growth rates 
vary across the different indicators. For students gradu-
ating without repeating a year, CSE González de Aguilar 
experienced an annual growth rate of 7.04% during the 
intervention period compared to 4.64% in the pre-inter-
vention period, while CSE Guadiana registered a rate 
of 9.94% versus 6.52% in the pre-intervention period. 
At the provincial and Andalusian levels, the rates were 
5.72% and 4.42%, respectively, during the intervention 
period and 3.78% and 2.93%, respectively, in the pre-in-
tervention period. In terms of school dropout, the CSE 
González de Aguilar exhibited an annual decrease of 
35.55% during the intervention period compared with 
a 25.38% reduction in the pre-intervention period. CSE 
Guadiana registered an 8.43% reduction versus 5.70% 
in the pre-intervention period, while the provincial and 

Andalusian levels showed reductions of 9.34% and 8.34% 
during the intervention compared to 6.33% and 5.64% 
in the pre-intervention period. For the repetition rate 
(excluding dropouts), CSE González showed an annual 
decrease of .05% during the intervention compared with 
a slight increase of .03% in the pre-intervention period. 
CSE Guadiana experienced a decrease of 12.01% versus 
8.18% in the pre-intervention period, while the provin-
cial and Andalusian levels showed rates of -6.63% and 
-6.34% during the intervention compared to -4.47% and 
-4.28% in the pre-intervention period. Regarding absen-
teeism, CSE González de Aguilar experienced an annual 
decrease of 73.9% during the intervention compared to 
a slight increase of 0.29% in the pre-intervention period, 
while CSE Guadiana maintained insignificant rates due 
to values close to zero (see Table 4).

Figure 1. Annual growth and reduction rates in key indicators of CSE González de Aguilar and Guadiana during and 
before intervention

 

Table 4. Annual growth and reduction rates in key indicators of CSE in González de Aguilar and Guadiana during 
and before intervention

Graduates without 
repeating School dropout Repetition without 

dropout Absenteeism

CSE González
 Pre-intervention 4.64% -25.38% .03% .29%
Intervention 7.04% -35.55% -.05% -73.90%
CSE Guadiana
 Pre-intervention 6.52% -5.7% -8.18% .00%
Intervention 9.94% -8.43% -12.01% .00%
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Difference in Difference Estimates
Finally, the DID analysis estimated the net effect of the 

intervention on each indicator. For students who gradu-
ated without repeating a year, CSE González de Aguilar 
showed a net effect of 1.80 percentage points, and CSE 
Guadiana showed a net effect of 3.93 percentage points. 
For school dropout, the net effect was -6.10 percentage 
points at CSE González de Aguilar and -.53 percentage 

points at CSE Guadiana. For repetition without dropout, 
CSE González de Aguilar had a net positive effect of 4.3 
percentage points, while CSE Guadiana had a net negative 
effect of -3.4 percentage points. For absenteeism, the net 
effect of the intervention was -.08 percentage points at 
CSE González and -.11 percentage points at CSE Guadi-
ana (see Figure 2).

Figure 2. Net effects of interventions on educational indicators: A DID analysis for CSE González de Aguilar and 
CSE Guadiana

Discussion

This study aimed to evaluate the impact of a na-
ture-based educational intervention implemented at CSE 
González de Aguilar and CSE Guadiana. The findings 
from both schools suggest that structured nautical activ-
ities can positively influence key academic indicators. 
Both CSE González de Aguilar and CSE Guadiana im-
proved their rates of on-time graduation without repetition, 
showing more favourable trends than those observed at 
the provincial and regional levels. The slightly stronger 
improvement at CSE Guadiana may be linked to specific 
contextual conditions or ways in which the programme 
was implemented locally, which appear to have contrib-
uted to its greater impact. These findings suggest that 
incorporating outdoor experiential activities into the 
secondary school curriculum – especially in coastal ar-
eas – can help promote academic resilience and increase 
student engagement.

One possible explanation for the more notable progress 
at CSE Guadiana is its established culture of extracur-

ricular sports and ties with the broader community. Ac-
cording to the school staff, involvement included previous 
involvement in local aquatic programmes. In addition, 
the school appeared to benefit from stronger family en-
gagement and formal partnerships with organisations like 
nautical clubs and municipal services. Although these 
elements were not measured systematically, qualitative 
insights suggest that school ethos, external support and 
available resources may have shaped the intervention’s 
outcomes. These contextual differences illustrate how 
local dynamics can influence the success of educational 
initiatives based in nature.

It is noteworthy that the observed improvements stem 
from the descriptive data covering the entire student 
population of the participating schools. No inferential 
statistics were used because the study did not involve 
sampling. Therefore, while these trends are not statis-
tically significant in the traditional sense, they do show 
positive shifts that are aligned with the programme’s goals 
and existing research. It is likely that the nature-based 
strategies helped increase motivation, fostered a sense 
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of belonging, and reduced disengagement – factors that 
could help explain the outcomes. This interpretation aligns 
with prior studies on outdoor and experiential learning, 
which have demonstrated similar effects across a variety 
of educational contexts (Carrier et al., 2013; Ryan & Deci, 
2000; Malone, 2008).

These results are consistent with prior studies, such 
as those by Salvà et al. (2019) and Medina-Rebollo et 
al. (2024), which emphasise the importance of fostering 
inclusive learning environments and refining educational 
structures to improve student outcomes. The literature 
underscores that curricular innovation and adaptive strat-
egies are central to motivating students and enhancing en-
gagement – key elements in reducing both grade repetition 
and dropout rates. Notably, Malone (2008) also demon-
strated how outdoor education can provide a stimulating 
and inclusive context that enriches learning experiences 
and fosters academic achievement.

The intervention had a particularly notable effect on 
reducing dropout rates at CSE González de Aguilar, with 
CSE Guadiana also showing a positive trend, although 
less marked. These outcomes suggest that nature-based 
initiatives not only support student retention and reinforce 
students’ sense of belonging and motivation. This observa-
tion is in line with earlier research that highlighted similar 
benefits in outdoor learning environments (e.g., Larson et 
al., 2011; Waite, 2017). In this context, Lyche (2010) noted 
that multifaceted education interventions – especially 
those grounded in enriched settings – can be crucial in 
addressing school dropouts and enhancing inclusivity.

Among the remaining enrolled students, grade rep-
etition decreased significantly at González de Aguilar 
CSE and to a lesser extent at Guadiana CSE. This trend 
suggests a strengthened institutional capacity to support 
students at risk of academic failure. These findings align 
with foundational research by Rickinson et al. (2004), who 
synthesised evidence on the academic and motivational 
benefits of outdoor learning, and Sobel’s (2004) advocacy 
for place-based education to deepen students’ ties to their 
surroundings and improve educational outcomes. For 
example, Dillon et al. (2006), Hignett et al. (2017) and 
Britton et al. (2020) reported that structured programmes 
in blue spaces – such as coastal, estuarine or marine envi-
ronments – can promote academic engagement, ecological 
literacy and socio-emotional development, particularly 
among students at risk of disengagement. Similarly, Sil-
va et al. (2022) and Medina-Rebollo et al. (2023, 2024) 
provided empirical support for the integration of aquatic 
activities into formal schooling as a strategy to foster 
inclusion, intrinsic motivation, and academic persistence. 
This body of work reinforces the theoretical and practical 
relevance of the approach adopted in this study.

In addition to evaluating the intervention’s impact, the 
progress of the CSE was compared with the provincial 

and Andalusian averages. The data show that the increase 
in the percentage of students who graduated without 
repeating a year at both CSE levels was higher than that 
observed at the regional level. Improvements at CSE 
González de Aguilar and CSE Guadiana clearly surpassed 
provincial and regional growth. The difference-in-differ-
ences analysis confirmed a higher positive impact of the 
intervention at both schools, with CSE Guadiana showing 
a somewhat stronger effect.

Beyond descriptive comparisons, the Difference-in- 
Differences (DID) analysis offers a more robust estimation 
of the intervention’s net effect by isolating school-level 
improvements from general trends occurring at the pro-
vincial and regional levels. This method strengthens the 
internal validity of the study because it attributes part of 
the observed gains to the intervention itself rather than to 
broader systemic improvements. The fact that both CSE 
González de Aguilar and CSE Guadiana showed positive 
DID coefficients for key indicators – particularly on-time 
graduation and school dropout – supports the interpreta-
tion that the programme had an added educational impact. 
In this sense, the DID results provide essential confirm-
atory evidence that complements the descriptive trends 
and reinforces the relevance of nature-based educational 
interventions in vulnerable contexts.

Dropout rates improved notably at CSE González de 
Aguilar were notably improved compared with the pro-
vincial benchmarks, suggesting a strong positive impact 
of the intervention. At CSE Guadiana, dropouts also 
decreased, although the magnitude was smaller. Studies 
such as Ernst & Theimer (2011) have shown that partici-
pation in educational Programmes in aquatic and natural 
environments has a positive effect on students’ attitudes 
towards learning and conservation, which is reflected in 
the reduction of school dropout.

The intervention had different effects on repetition 
rates between schools. At the CSE González de Aguilar, 
repetition was associated with greater student retention 
in the educational system. Conversely, CSE Guadiana 
presented a less favourable outcome, with decreased rep-
etition rates relative to provincial trends. The literature 
suggests that educational interventions in nature, espe-
cially in aquatic contexts, have the potential to foster 
engagement and perseverance in learning, contributing 
to greater school retention (Nisbet et al., 2009; D’Amato 
& Krasny, 2011; Ernst & Theimer, 2011).

Absenteeism at CSE González de Aguilar exhibited in-
creased variability without significant changes in average 
attendance levels, whereas at CSE Guadiana, absenteeism 
remained consistently low and stable throughout the inter-
vention. This change indicates that absenteeism showed 
greater instability during the intervention period at this 
school, which could reflect an oscillation in attendance 
levels rather than a sustained increase or decrease. On 
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the other hand, at CSE Guadiana, absenteeism remained 
under control, denoting remarkable stability in student 
attendance.

At the regional level, absenteeism showed a modest in-
crease during the intervention period in both province and 
Andalusia, accompanied by contrasting trends in variabil-
ity. Specifically, absenteeism became slightly more stable 
in the province but less consistent at the regional level, 
highlighting some instability during the intervention.

Overall improvement in the stability of academic re-
sults, particularly at CSE González de Aguilar. Graduation 
rates without repetition became more consistent at this 
school, whereas stability remained mostly unchanged at 
CSE Guadiana. At the regional level, Andalusia exhibited 
the highest stability in graduation rates without repeti-
tion, surpassing the consistency observed at both school 
centres. These observations support evidence indicating 
that Programmes in natural environments can improve 
not only academic performance but also consistency in 
retention and long-term student success (Beery & Jør-
gensen, 2018; Ernst & Theimer, 2011).

The dropout rates at the CSE González de Aguilar 
became notably more stable, contrasting with the in-
creased variability observed at the CSE Guadiana. The 
stability of dropout rates also improved both provincially 
and regionally, reflecting overall enhanced consistency in 
these indicators across the wider contexts. The stability 
of repetition rates improved slightly at CSE González de 
Aguilar, while it decreased notably at CSE Guadiana, 
indicating divergent trends in educational consistency be-
tween schools. These results underscore the importance of 
education in natural environments as an effective strategy 
to foster a stable and meaningful educational experience, 
especially for students with difficulties (Malone, 2008).

This study has several limitations that should be ac-
knowledged. First, the analysis was limited to two edu-
cational centres in a specific coastal municipality, which 
constrains the generalizability of the findings. Second, 
the intervention period was relatively short, preventing 
the evaluation of the long-term effects on academic out-
comes. Third, the absence of random assignment and the 
use of administrative cohort-level data limited control 
over external factors that may have influenced the results 
independently of the intervention.

Several potential interference factors were not con-
trolled for. These include students’ socioeconomic back-
grounds, professional experience, or teaching styles of 
staff members, the presence of parallel institutional in-
itiatives or policy changes and differences in resource 
allocation across schools. The variability in absenteeism 
reporting and inconsistencies in school records may have 
also introduced noise into the data. Moreover, weather and 
logistical constraints inherent to outdoor and nature-based 

programmes could have affected participation rates and 
the fidelity of implementation.

The absence of a direct comparison group using al-
ternative educational approaches (e.g., classroom-based 
innovation or non-nautical experiential learning) further 
limits the ability to isolate the specific contribution of 
nature-based design. Finally, no long-term follow-up 
was conducted at the end of the intervention, making it 
difficult to assess whether the observed improvements 
were sustained over time.

These limitations suggest that caution should be ex-
ercised when interpreting the results. Further studies 
with broader samples, more rigorous control of external 
variables, and longitudinal follow-up are essential to 
strengthen causal inference and confirm the generalisa-
bility of the findings.

The intervention in a natural environment demon-
strated a positive influence on student performance at 
both CSE levels, notably increasing the proportion of 
students who graduated without repetition and reducing 
school dropout, particularly at CSE González de Aguilar. 
These findings are consistent with previous research show-
ing that nature-based experiences can enhance student 
motivation and engagement (Beery & Jørgensen, 2018), 
even though extended longitudinal follow-up would be 
necessary to capture their lasting effects (Malone, 2008). 
Given the positive net effects observed, especially in 
dropout reduction and academic consistency, nature-based 
interventions may serve as strategic levers in education-
al policy, particularly in socioeconomically vulnerable 
areas. This study adds to the growing body of literature 
advocating context-sensitive interventions and lays the 
groundwork for future research aimed at consolidating 
their impact across diverse educational environments.

These findings have relevant practical implications 
for schools and educational policymakers seeking to im-
prove retention and academic success, particularly in 
socioeconomically vulnerable contexts. The integration of 
nature-based educational Programmes – such as aquatic 
or outdoor learning experiences – may serve as a com-
plementary strategy to traditional curriculum delivery, 
enhancing student engagement, reducing dropout, and 
supporting on-time graduation. These Programmes can 
be implemented at relatively low cost in coastal or rural 
areas and offer added value by fostering motivation, re-
sponsibility, and teamwork through experiential learning. 
Furthermore, incorporating these strategies into school 
development plans can strengthen inclusion policies and 
reduce educational inequality. School leadership teams 
and regional education authorities can consider these 
findings when designing context-sensitive interventions 
that go beyond academic instruction to address students’ 
social and emotional needs.



Physical Culture and Sport. Studies and Research, 2025, 110, 48–61	 59

Conclusions

The results support the revised hypothesis, indicat-
ing that the intervention positively influenced academic 
performance at both CSE González de Aguilar and CSE 
Guadiana. Specifically, more students graduated on-time 
without repetition, and dropout rates declined – most 
notably at González de Aguilar. Additionally, the in-
tervention appeared to stabilise educational indicators 
overall, suggesting an improvement in student engagement 
and retention. While provincial and regional trends were 
more moderate, the direction of change supports the idea 
that structured outdoor learning can enhance academic 
progress and promote a more supportive and inclusive 
educational environment.

Practical Applications and Policy Implications
The findings of this study offer meaningful insights 

for developing future interventions and guiding education 
policy, especially in contexts where academic disengage-
ment or early school leaving is prevalent. The observed 
improvements in on-time graduation and reduced dropout 
suggest that nature-based programmes – particularly those 
implemented in blue spaces – can effectively complement 
traditional educational approaches, particularly in socio-
economically disadvantaged areas.

These outcomes align with prior studies demonstrat-
ing the feasibility and impact of experiential, environ-
ment-centred learning (e.g., Britton et al., 2020; Dillon 
et al., 2006; Medina-Rebollo et al., 2023). To ensure 
sustained results, long-term institutional commitment, 
cross-sector collaboration (including partnerships with 
environmental or sports organisations), and structured 
follow-up systems are likely to be essential.

Adaptability is another key strength. Although the 
intervention was implemented in a coastal setting, its 
core components – experiential learning, environmen-
tal engagement, and physical activity – are transferable 
to other natural environments such as rivers, forests, 
and urban green spaces. Policymakers should consider 
integrating such approaches into school development 
plans and ensuring access to adequate resources, teacher 
training, and local partnerships to support their long-term  
success.

Ethics Approval and Informed Consent
The individuals who were interviewed for this study 

were provided with both oral and written information, 
and their consent was documented verbally and digitally 
archived. The study was conducted in accordance with 
the Declaration of Helsinki, and approved by the Ethics 
Committee of the University of Huelva, specifically from 
the Commission for Doctoral Studies Protocol Reference 
(protocol code Medina-Rebollo, 9 November 2023).

Competing interests
The authors declare no competing interest for any 

commercial associations or financial interests held by 
the authors.

Funding
This research received no external funding

Acknowledgments
We thank the Polytechnic Institute of Beja (Portugal) 

for hosting Eduardo J. Fernández Ozcorta during his 
research stay. We also express our gratitude to Dr. Luís 
Murta for his logistical and academic support during the 
research stay, as well as for his collaboration in the devel-
opment of this study. Furthermore, we extend our thanks 
to the Patronato Municipal de Deportes de Ayamonte 
(Huelva, Spain) for leading the Atlantic Youth project, and 
to its international partners for their cooperation. Finally, 
we acknowledge the commitment of the teaching staff and 
students of CSE González de Aguilar and CSE Guadiana, 
as well as the support of the Junta de Andalucía, whose 
collaboration made this work possible.

References

Abadie, A. (2005). Semiparametric difference-in-differences estima-
tors. The Review of Economic Studies, 72(1), 1–19. https://doi.org/ 
10.1111/0034-6527.00321

Barker, S., Slingsby, D., & Tilling, S. (2002). Teaching Biology 
outside the Classroom. Is It Heading for Extinction? A Re-
port on Biology Fieldwork in the 14–19 Curriculum. British 
Ecological Society.

Beery, T., & Jørgensen, K. A. (2018). Children in nature: Sensory 
engagement and the experience of biodiversity. Environmental 
Education Research, 24(1), 13–25. https://doi.org/10.1080/135
04622.2016.1250149

Beery, T., Chawla, L., & Levin, P. (2020). Being and becoming 
in nature: Defining and measuring connection to nature in 
young children. International Journal of Early Childhood 
Environmental Education, 7(3), 3–22.

Biau, D. J., Kerneis, S., & Porcher, R. (2008). Statistics in brief: 
The importance of sample size in the planning and interpre-
tation of medical research. Clinical Orthopaedics and Related 
Research, 466(9), 2282–2288. https://doi.org/10.1007/s11999-
008-0346-9

Britton, E., Kindermann, G., Domegan, C., Carlin, C. (2020). 
Blue care: A systematic review of blue space interventions for 
health and wellbeing. Health Promotion International, 35(1) 
50–56. https://doi.org/10.1093/heapro/day103

Carrier, S. J., Tugurian, L. P., & Thomson, M. M. (2013). Elemen-
tary science indoors and out: Teachers, time, and testing. Re-
search in Science Education, 43(5), 2059–2083. https://doi.org/ 
10.1007/s11165-012-9347-5

https://doi.org/10.1080/13504622.2016.1250149
https://doi.org/10.1080/13504622.2016.1250149


60	 Physical Culture and Sport. Studies and Research, 2025, 110, 48–61

D’Amato, L. G., & Krasny, M. E. (2011). Outdoor adventure 
education: Applying transformative learning theory to un-
derstanding instrumental learning and personal growth in 
environmental education. Journal of Environmental Education, 
42(4), 237–254. https://doi.org/10.1080/00958964.2011.581313

Dillon, J., Rickinson, M., Sanders, D., Teamey, K., & Benefield, P. 
(2006). The value of outdoor learning: Evidence from research in 
the UK and elsewhere. School Science Review, 87(320), 107–111.

Duerden, M. D., & Witt, P. A. (2010). The impact of direct and 
indirect experiences on the development of environmental 
knowledge, attitudes, and Behaviour. Journal of Environ-
mental Psychology, 30(4), 379–392. https://doi.org/10.1016/j.
jenvp.2010.03.007

Ernst, J., & Theimer, S. (2011). Evaluating the effects of environ-
mental education Programming on connectedness to nature. 
Environmental Education Research, 17(5), 577–598. https://
doi.org/10.1080/13504622.2011.565119

Freeman, J., & Simonsen, B. (2015). Examining the impact of pol-
icy and practice interventions on person who do not have a high 
school diploma or equivalent and school completion rates: 
A systematic literature review. Review of Educational Research, 
85(2), 205–244. https://doi.org/10.3102/003465431455443

Greenland, S., Senn, S. J., Rothman, K. J., Carlin, J. B., Poole, 
C., Goodman, S. N., & Altman, D. G. (2016). Statistical tests, 
P values, confidence intervals, and power: A guide to misinter-
pretations. European Journal of Epidemiology, 31(4), 337–350. 
https://doi.org/10.1007/s10654-016-0149-3

Hignett, A., White, M. P., Pahl, S., Jenkin, R., & Froy, M. L. (2017). 
Evaluation of a surfing programme designed to increase per-
sonal well-being and connectedness to the natural environment 
among ‘at risk’ young people. Journal of Adventure Education 
and Outdoor Learning, 18(1), 53–69. https://doi.org/10.1080/1
4729679.2017.1326829

James, J. K., & Williams, T. (2017). School-based experiential out-
door education: A neglected necessity. Journal of Experiential Ed-
ucation, 40(1), 58–71. https://doi.org/10.1177/1053825916676190

Kiewra, C., & Veselack, E. (2016). Playing with nature: Supporting 
preschoolers’ creativity in natural outdoor classrooms. Interna-
tional Journal of Early Childhood Environmental Education, 
4(1), 70–95.

Kolb, D. A. (2014). Experiential learning: Experience as the 
source of learning and development (2nd Edition). FT Press.

Larson, L. R., Green, G. T., & Cordell, H. K. (2011). Children’s time 
outdoors: Results and implications of the National Kids Survey. 
Journal of Park and Recreation Administration, 29(2), 1–20.

Lyche, C. S. (2010). Taking on the completion challenge: A liter-
ature review on policies to prevent dropout and early school 
leaving. OECD Education Working Papers No. 53. OECD 
Publishing. https://doi.org/10.1787/5km4m2t59cmr-en

Malone, K. (2008). Every Experience Matters: An evidence based 
research report on the role of learning outside the classroom 
for children’s whole development from birth to eighteen years. 
Report commissioned by Farming and Countryside Education 
for UK Department Children, School and Families.

Mannion, G., Fenwick, A., & Lynch, J. (2013). Place-responsive 
pedagogy: Learning from teachers’ experiences of excursions 
in nature. Environmental Education Research, 19(6), 792–809. 
https://doi.org/10.1080/13504622.2012.749980

Medina-Rebollo, D., Fernández-Ozcorta, E. J., Sáenz-López, P., 
& Fernández-Gavira, J. (2023). Analysis of the Practice of 
Nautical Activities in Schools. Education Sciences, 13(12), 
1202. https://doi.org/10.3390/educsci13121202

Medina-Rebollo, D., Sáenz-López, P., da Silva Bento, P. J. P., 
Fernández-Gavira, J., & Fernández-Ozcorta, E. J. (2024). An 
Analysis of Methodological Aspects in the Practice of Nautical 
Activities in Educational Centres. Applied Sciences, 14(24), 
Article 11648. https://doi.org/10.3390/app142411648

Nisbet, E. K., Zelenski, J. M., & Murphy, S. A. (2009). The 
nature relatedness scale: Linking individuals’ connection 
with nature to environmental concern and Behaviour. En-
vironment and Behaviour, 41(5), 715–740. https://doi.org/ 
10.1177/0013916508318748

Rickinson, M., Dillon, J., Teamey, K., Morris, M., Choi, M. Y., 
Sanders, D., & Benefield, P. (2004). A review of research on out-
door learning. National Foundation for Educational Research. 
https://informalscience.org/wp-content/uploads/2019/02/Re-
view-of-research-on-outdoor-learning.pdf

Rocher, M., Silva, B., Cruz, G., Bentes, R., Lloret, J., & Inglés, E. 
(2020). Benefits of Outdoor Sports in Blue Spaces. The Case of 
School Nautical Activities in Viana do Castelo. International 
journal of environmental research and public health, 17(22), 
8470. https://doi.org/10.3390/ijerph17228470

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and 
the facilitation of intrinsic motivation, social development, and 
well-being. American Psychologist, 55(1), 68–78. https://doi.org/ 
10.1037//0003-066x.55.1.68

Sadeghi, S. H. (2024). The effect of gamified e-learning on marine 
ecology education: Insights from Iranian maritime students. 
Environmental Education Research, 1–18. https://doi.org/ 
10.1080/13504622.2024.2415944

Salvà, F., Pinya, C., Álvarez, N., & Calvo, A. (2019). Dropout 
prevention in Secondary VET from different learning spaces: 
A social discussion experience. International Journal for Re-
search in Vocational Education and Training, 6(2), 153–173. 
https://doi.org/10.13152/IJRVET.6.2.3

Silva, B., Cruz, G., Bentes, R., & Franco, R. (2022). Surfing on 
physical education curriculum an the impact on student’s 
well-being. Journal of Physical Education, 33. https://doi.org/ 
10.4025/jphyseduc.v33i1.3317

Sobel, D. (2004). Place-Based Education: Connecting Classrooms 
and Communities. The Orion Society.

Spengler, S., Becker, C., & Lauterbach, G. (2017). Effects of regular 
classes in outdoor education settings: A systematic review on 
students’ learning, social and health dimensions. International 
Journal of Environmental Research and Public Health, 14(5), 
485. https://doi.org/10.3390/ijerph14050485

Waite, S. (2017). Children learning outside the classroom: From 
birth to eleven. SAGE.

https://doi.org/10.3102/003465431455443
https://informalscience.org/wp-content/uploads/2019/02/Review-of-research-on-outdoor-learning.pdf
https://informalscience.org/wp-content/uploads/2019/02/Review-of-research-on-outdoor-learning.pdf
https://doi.org/10.3390/ijerph17228470


Physical Culture and Sport. Studies and Research, 2025, 110, 48–61	 61

Williams, D. R., & Dixon, P. S. (2013). Impact of garden-based 
learning on academic outcomes in schools: Synthesis of research 
between 1990 and 2010. Review of Educational Research, 83(2), 
211–235. https://doi.org/10.3102/0034654313497519

Zeppel, H. (2008). Education and conservation benefits of marine 
wildlife tours: Developing free-choice learning experiences. The 
Journal of Environmental Education, 39(3), 3–18. https://doi.org/ 
10.3200/JOEE.39.3.3-18

This is Open Access article distributed un-
der the terms of CC-BY-NC-ND 4.0 Inter-
national License.


