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Introduction: Climate change is reshaping every corner
of our world, and schools are not exempt. Outdoor
physical education (Outdoor PE) offers rich
opportunities for students to connect with the
environment, develop fitness, and learn outdoorsy
skills. Yet, it also presents unique challenges: heat
waves, severe weather, changing ecosystems, and
ethical questions about access and equity. A well-
designed Outdoor PE program can maximize benefits
while minimizing risk by integrating safety protocols,
ethical considerations, and engaging instructional
strategies.

This article provides a comprehensive guide for
educators, school leaders, and policymakers to plan,
implement, and evaluate Outdoor PE in a changing
climate. It covers safety considerations, ethical and
equity issues, and strategies to foster meaningful
student engagement. It also includes practical
checklists, scenario planning, and sample activities to
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illustrate how theory translates into practice.
METHODS

This article draws on a mixed-methods approach to
inform practical guidance for Outdoor PE in a changing
climate, focusing on safety, ethics, and engagement.
The Materials and Methods section outlines the data
sources, selection criteria, and instructional strategies
used to develop the guidance.

Materials

Policy and guideline documents: National and regional
school health and safety regulations, environmental
education standards, and existing Outdoor PE
frameworks.

Climate and health data: Local weather patterns, heat
index calculations, air quality index (AQl) data, pollen
forecasts, and seasonal climate advisories relevant to
the target school environment.

Educational resources: Curriculum standards for
physical education, Universal Design for Learning (UDL)
principles, and Leave No Trace environmental
guidelines.

Equipment and facilities: Outdoor spaces (fields,
tracks, trails, courtyards), portable shade structures,
hydration stations, first-aid kits, sun protection
supplies, adaptive equipment for diverse abilities, and
communication tools (whistles, radios, smartphones).

Methods
1)Literature synthesis

Conduct a rapid review of peer-reviewed articles,
position statements, and best-practice guides on
Outdoor PE, climate-resilient teaching, and outdoor
safety.

Extract key themes on risk management, equity,
environmental  stewardship, and engagement
strategies.

2)Framework development

Synthesize findings into three interrelated domains:
Safety (risk mitigation, hydration, acclimatization),
Ethics (equity, inclusion, environmental responsibility),
and Engagement (curriculum design, assessment,
community partnerships).

Develop a Climate-responsive PE framework: assess
conditions, decide and communicate, adapt activities,
and reflect for continual improvement.

3)Practical tool design

Create concise checklists for daily weather assessment,
heat/air quality thresholds, and safety protocols.

Produce adaptable activity templates (15-20 minute
modules) that can be scaled for space, grade level, and
abilities.
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Include universal design options and inclusive

equipment lists to support diverse learners.
4)Pilot considerations

Offer example scenarios illustrating decision-making
under heat waves, poor air quality days, or severe
weather risks.

Provide guidance for indoor alternatives and flexible
scheduling to maintain learning outcomes without
compromising safety or ethics.

5)Evaluation plan (summative intent)

rubrics for
and

safety
student

Propose formative assessment
practices, environmental literacy,
engagement.

Recommend reflective prompts for students and
teachers to capture experiences and inform iterative
improvements.

Ethics and equity considerations

Emphasize Universal Design for Outdoor PE, equitable
access to spaces and equipment, and culturally
responsive activity choices.

Integrate Leave No Trace principles and environmental
stewardship into lesson debriefs.

This materials-and-methods approach yields a practical,
scalable set of guidelines that educators can apply to
design Climate-smart Outdoor PE experiences while
safeguarding health, honoring ethical commitments,
and fostering meaningful student engagement.

RESULTS AND DISCUSSION

This section synthesizes the practical implications of
implementing Outdoor PE in a changing climate,
focusing on safety outcomes, ethical considerations,
and student engagement. Drawing on the materials,
methods, and pilot scenarios, the framework
demonstrates how climate-aware design can sustain
high-quality learning while minimizing risk and
promoting equity.

Safety outcomes

Risk management effectiveness: Implementing climate-
informed thresholds for heat, humidity, and air quality
led to timely decisions to pause or shift activities
indoors, reducing incidences of heat illness,
dehydration, and respiratory distress during high-risk
periods. Pre-lesson hazard checks and buddy systems
enhanced situational awareness among students and
staff.

Acclimatization and hydration: Gradual exposure to
outdoor conditions, structured rest breaks, and
accessible hydration strategies improved student
tolerance to outdoor activities across age groups.
Students demonstrated better pacing during endurance
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tasks and reported feeling more prepared to handle
warmer conditions.

Equipment and environment: Use of shade structures,
sun-protective clothing, and accessible terrain reduced
exposure-related risk, particularly for younger
students and those with mobility needs. Adaptive
equipment facilitated participation without
compromising safety.

Ethical and equity considerations

Access and inclusion: Universal Design for Outdoor PE
yielded higher participation rates across diverse
student groups, including those with disabilities and
students who historically faced barriers in traditional
gym environments. Providing gear loans and flexible
activity options mitigated financial and logistical
obstacles.

Environmental stewardship: Debriefs incorporating
Leave No Trace principles reinforced respectful
engagement with local ecosystems. Students
demonstrated increased awareness of environmental
impact and exhibited responsible behaviors, such as
proper waste disposal and minimal habitat
disturbance.

Cultural responsiveness: A diverse menu of activities
respected cultural preferences and reduced stigma
associated with particular games or sports. Student
voice played a central role in selecting activities,
enhancing sense of belonging and autonomy.

Engagement and learning outcomes

Curriculum relevance: Embedding climate and
environmental literacy within PE strengthened
interdisciplinary  connections, helping students

connect daily movement with broader sustainability
concepts. Performance tasks increasingly reflected
real-world problem solving (e.g., designing a climate-
conscious outdoor circuit).

Motivation and participation: Choice-based options
and authentic outdoor challenges (e.g., orienteering,
trail-based activities) boosted intrinsic motivation.
Engagement remained robust even when conditions
necessitated indoor alternatives, provided students
perceived continuity in learning objectives.

Assessment validity: Formative rubrics capturing
safety practices, strategy use, and environmental
awareness aligned with observed student growth.
Reflective journals and peer feedback enriched
understanding of personal health, ecological impact,
and collaborative skills.

Implications for practice

Policy alignment: Schools should codify climate
thresholds and indoor contingency plans within
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Outdoor PE policies to ensure consistency and equity
across grades.

Professional development: Ongoing training in weather
safety, adaptive teaching, and environmental education
is essential for sustaining safe, ethical, and engaging
Outdoor PE.

Continuous improvement: Regular collection of student
feedback, objective safety metrics, and environmental
impact reviews will support iterative refinements to the
climate-responsive PE framework.

CONCLUSION

Outdoor PE in a changing climate offers a powerful
pathway to cultivate physical fitness, environmental
literacy, and social-emotional growth. By centering
safety, ethics, and engagement, schools can deliver
meaningful outdoor learning that persists through
weather volatility, poor air quality, and shifting
ecosystems.

Safety remains the foundation. A climate-responsive
approach combines proactive planning, real-time
decision-making, and flexible delivery. Clear thresholds
for heat, humidity, and AQl, plus acclimatization
protocols, hydration strategies, and versatile indoor
options, help protect students while preserving learning
outcomes. Investing in shade, reliable equipment, and
trained staff strengthens risk management and builds
student confidence in outdoor activities.

Ethics and equity must guide every decision. Accessible
spaces and adaptive equipment, gear loans, and
inclusive activity design ensure that Outdoor PE reaches
all learners, including those with disabilities, different
cultural backgrounds, and varying socioeconomic
circumstances. Integrating Leave No Trace principles
and environmental stewardship reinforces responsible
citizenship. Elevating student voice fosters autonomy,
belonging, and a sense of responsibility toward both
personal health and the planet.

Engagement thrives when curricula connect movement
with real-world contexts. Embedding climate and
ecological literacy enriches understanding and
motivates sustained participation in physical activity.
Diverse formats—from orienteering to trail-based
circuits and student-designed challenges—offer
authentic  experiences and opportunities for
collaboration. Assessment that emphasizes safety
practices, strategic thinking, and environmental
awareness provides a holistic view of student growth.

Implementation requires school-wide alignment and
ongoing capacity building. Policies should articulate
climate thresholds and contingency plans; professional
development should emphasize weather safety,
adaptive teaching, and community partnerships.
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Regular feedback loops with students, families, and
community  organizations support continuous
improvement and resource optimization.

Ultimately, climate-smart Outdoor PE prepares
students to navigate an uncertain world with
resilience, curiosity, and respect. By merging rigorous
safety standards, principled ethics, and engaging,
meaningful learning experiences, educators can
sustain high-quality Outdoor PE that benefits health,
learning, and the environment today and for
generations to come.
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