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WATER LITERACY

Study of the subject of water along the
different subjects of Spanish curriculum

The Organic Law for the Modification of the Organic Law of
Education (LOMLOE), implemented in Spain from the 2022/23
academic year, places a strong emphasis on sustainability and
environmental education. While water is not the central theme of
any single subject, it is incorporated transversally across multiple
disciplines in both primary and secondary education. The law
encourages active learning, critical thinking, and real-world
problem-solving, making the study of water a key element in
fostering environmental awareness.




Water in Primary Education

1. Natural Sciences

The water cycle (evaporation, condensation, precipitation).
The physical and chemical properties of water.

The importance of water for living organisms and ecosystems.
Basic knowledge of water pollution and conservation.

2. Social Sciences
* The importance of water resources for societies throughout history.
» Rivers, seas, and oceans as part of geography studies.
e Sustainable development goals (SDGs) related to water.

3. Values and Civic Education
e Water as a human right and a limited resource.
e Personal habits for responsible water consumption.
» Awareness of global water crises (droughts, access to clean drinking
water).

4. Mathematics and Art
e Using graphs and measurements to analyze water consumption.
 Artistic projects focused on rivers, oceans, and landscapes.

5. Practical and Experimental Activities
» School projects on rainwater collection and recycling water.
e Science experiments demonstrating water filtration and states of
matter.




Water in Secondary Education
Water in Secondary Education Under LOMLOE

At the secondary level (Educacion Secundaria Obligatoria, ESO), the study
of water is deepened through a scientific, social, economic, and ethical
perspective. The curriculum aims to develop students' understanding of
water’s role in ecosystems, human society, technological applications,
and environmental challenges.

1. Biology and Geology
This subject explores the scientific and ecological importance of water,
covering:
The Water Cycle and the Hydrosphere
e Movement of water through evaporation, condensation,
precipitation, infiltration, and runoff.
e The distribution of water resources (freshwater vs. saltwater,
groundwater, glaciers).

Water and Ecosystems
e The role of water in sustaining life, from cellular processes (osmosis,
photosynthesis) to biomes (marine, freshwater).
e Aquatic biodiversity and conservation (endangered species, coral
reefs, wetlands).

Environmental Threats to Water Resources
e Pollution: Industrial waste, plastics, oil spills, and eutrophication.
e Climate change and its impact on water: Melting glaciers,
desertification, extreme weather.
e Solutions for water conservation: Protection of wetlands, water-
efficient farming.




Water in Secondary Education
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2. Physics and Chemistry
The properties and uses of water are explored at a molecular and
applied science level.

Water’'s Unique Properties
e Molecular structure of H,O (polarity, hydrogen bonds).
» Thermal properties (high specific heat, role in regulating climate).

Water as a Universal Solvent
e Role of water in dissolving substances (chemical solutions, pH
balance).
e Acid rain formation and its impact on water quality.

Water and Energy
e Hydroelectric power: Dams, turbines, energy conversion.
o Electrolysis of water to produce hydrogen as a fuel source.
e Thermal pollution: The impact of power plants on aquatic
environments.
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3. Geography and History)

Water is analyzed from a geopolitical, economic, and historical
perspective.

Water Distribution and Global Disparities
o Freshwater availability by continent and region.
o Water scarcity and its impact on agriculture, health, and industry.

Water Conflicts and Geopolitics
o Disputes over river basins (Nile, Mekong, Colorado, Tigris-Euphrates).
* The role of international treaties in regulating water access.

e Desertification and migration: Water as a factor in humanitarian
crises.

Historical Use of Water
e Ancientirrigation systems (Mesopotamia, Egypt, Rome).

 The importance of water in urban planning (Roman aqueducts,
canals, reservoirs).

e Industrial Revolution’s impact on water resources (factories,
pollution).
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4. Technology and Engineering
This subject connects water management with technological innovation
and sustainability.

Water Treatment Technologies
e Filtration and purification: How drinking water is made safe.
e Desalination plants: Benefits and environmental impact.
o Wastewater treatment: Cleaning and recycling water for reuse.

Sustainable Water Infrastructure
e Smart irrigation systems for water-efficient agriculture.
* Flood prevention: Dams, levees, and drainage systems.
o Water-saving technologies in homes and cities (low-flow faucets,
water recycling).

Innovations in Water Sustainability
» Fog harvesting for water collection in arid regions.
» Bioengineering solutions: Using plants and bacteria for water
purification.
o Artificial intelligence in water monitoring (detecting leaks, managing
resources).
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5. Ethical and Civic Education
The ethical and social dimensions of water are addressed through
human rights, sustainability, and responsible consumption.

Water as a Human Right
e United Nations Sustainable Development Goal 6 (SDG 6): Clean Water
and Sanitation for All.
e Water access inequality: Developed vs. developing nations.
e Case studies: Flint, Michigan water crisis, Cape Town’s “Day Zero.”

Individual and Collective Responsibility
e Personal habits for water conservation (shorter showers, reducing
waste).
» The role of businesses and industries in responsible water use.
e Participating in community water conservation projects.

Media and Misinformation About Water Issues
» Analyzing news and social media coverage of water-related crises.
e Debunking myths: Are water shortages always due to climate
change?
e Exploring corporate responsibility vs. consumer responsibility in
water conservation.
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6. Mathematics and Economics
Water is examined through data analysis, economic impact, and financial
planning.

Water Statistics and Data Interpretation
e Graphing water consumption trends over time.
e Calculating personal water footprints.
» Analyzing rainfall patterns and drought forecasts.

The Economic Cost of Water
e The cost of water treatment and distribution.
 Privatization vs. public control of water supply.
e Economic impact of water shortages on agriculture and industry.

Water in the Circular Economy
o Strategies for water reuse and recycling in industrial processes.
e The business of bottled water: Ethical and environmental concerns.
e Financial investments in water conservation projects.
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Water in Secondary Education
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Practical Applications and Projects

LOMLOE encourages students to engage in hands-on activities to
reinforce their learning. Some examples include:

Field Trips
 Visiting water treatment plants.
e Exploring local rivers, lakes, and reservoirs.
e Participating in citizen science water quality projects.

School Sustainability Projects
e Designing water-saving campaigns.
e Creating rainwater harvesting systems in school gardens.
e Monitoring and reducing water waste in school buildings.

Interdisciplinary Research Assignments
e Investigating water access in different countries.
» Designing a sustainable water management plan for a fictional city.
e Conducting experiments on water purification techniques.

A "\"
s




Water in Secondary Education
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Final Reflections

In secondary education, the study of water evolves from basic scientific
concepts to global, technological, and ethical discussions. Students
develop:

o Scientific literacy about water's role in life and the environment.
e Critical thinking skills to analyze water-related challenges.

* Practical problem-solving abilities through technology and
sustainability projects.

* A sense of responsibility toward water conservation and global
equity.

While LOMLOE provides a solid framework, continuous curriculum
development is needed to integrate more real-world applications,
innovative teaching methods, and experiential learning to help students
become active participants in water sustainability.




Teaching Strategies, Activities, and Curriculum
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Teaching Strategies, Activities, and Curriculum References for Water in
Secondary Education (LOMLOE)

1. Effective Teaching Strategies

To engage students in learning about water, teachers can use active,
interdisciplinary, and inquiry-based methods that foster critical thinking,
problem-solving, and real-world application.

Interdisciplinary Approach
Water can be explored across different subjects, making learning more
meaningful:
e Science & Geography: Study of the water cycle, climate change, and
ecosystems.
e History & Ethics: The role of water in civilization and water as a
human right.
* Mathematics & Economics: Statistical analysis of water consumption
and pricing.
e Technology & Engineering: Developing water purification or
conservation systems.

Inquiry-Based Learning (IBL) & Scientific Investigations
Encourage students to ask questions, investigate, and draw conclusions.
Example questions:

e How does urbanization affect water resources?

* What are the best methods for water purification?

e How can technology help reduce water waste in cities?
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Project-Based Learning (PBL)
Students work on real-world challenges, developing practical solutions.
Example projects:

e Design a Sustainable City with efficient water management.

e Build a Water Filtration Model using simple materials.

e Create a Public Awareness Campaign on water conservation.

Debate & Role-Playing
Students can debate real-world water issues to develop critical thinking.
Example topics:

e Should water be a public resource or privatized?

e How should governments respond to droughts?

e What is the best way to tackle global water scarcity?

Outdoor Learning & Fieldwork
Taking students outside the classroom makes learning more engaging
and practical:
 Visit a water treatment plant to understand purification processes.
* Measure water quality in a local river, analyzing pollutants.
Conduct a school water audit, finding ways to reduce waste.
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2. Student Activities by Subject

Here are practical activities aligned with different subjects in secondary
education:

Biology & Geology
Activity: Investigating the Impact of Water Pollution
e Collect water samples from local sources and test for pH, turbidity,
and contaminants.
» Research how pollution affects aquatic life and propose solutions.

Physics & Chemistry
Activity: Water Purification Experiment
e Use sand, charcoal, and cloth to create a filtration system.
o Compare effectiveness by testing water before and after filtration.

Geography & History
Activity: Mapping Global Water Scarcity
* Analyze maps of freshwater availability worldwide.
e Discuss how climate, population growth, and politics affect water
access.
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Technology & Engineering

Activity: Build a DIY Water-Saving System
» Design a rainwater collection or smart irrigation system.
e Test and improve efficiency using sensors or automation.

Mathematics & Economics

Activity: Calculate Your Water Footprint
e Track daily water usage and compare it with global averages.
e Discuss how consumer habits impact water sustainability.

Ethics & Civic Education
Activity: Debate - "Who Owns Water?"
e Research cases of water privatization (e.g., Bolivia’'s Cochabamba
Water War).

o Take on different roles (government, activists, corporations, citizens)
and debate policies.
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3. Curriculum References (LOMLOE)

Under LOMLOE, water-related topics are embedded across several
subject areas. Below are the official curriculum areas where water
appears:

Competencies (Cross-Curricular Themes in LOMLOE)
Water-related topics align with the "Competencia en sostenibilidad" and
the "Competencia cientifica y tecnolégica", which promote:

e Understanding ecosystems and environmental impact.
* Analyzing scientific data on climate change and water management.

» Developing sustainable solutions to global challenges.

Subject-Specific Curriculum Topics:

Subject LOMLOE Learning Standards Related to Water

The hydrosphere, water as a vital component of life, effects of climate

Biology & Geology change on water, biodiversity in aquatic environments.

Properties of H,O, water as a solvent, hydroelectric energy, pH and

Physics & Chemistry | | o quality, chemical pollutants.

Geography & Water distribution globally and historically, human dependence on
History water, water conflicts, sustainable management.

Technology & Water purification technologies, desalination, smart irrigation, water
Digitalization conservation engineering.

Ethical & Civic Water as a human right, policies on water access, ethical consumption of
Education resources.

Statistical analysis of water use, economic costs of water, probability

models for rainfall.
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4. Assessment Strategies

To evaluate student learning, teachers can use:
e Project-Based Assessments - Students create a water conservation
plan for their school or community.
» Research Papers & Essays - Writing on water conflicts, solutions, and

policies.

e Oral Presentations - Presenting findings on water sustainability
projects.

e Data Interpretation Tasks - Analyzing real-world graphs on water
availability.

» Creative Work - Designing infographics, videos, or campaigns on
water conservation.

Final Thoughts

LOMLOE offers a flexible and interdisciplinary approach to teaching
about water, ensuring that students develop:

e Scientific knowledge on water’s role in the environment.

e Problem-solving skills through engineering and sustainability

projects.

» Global awareness of water-related crises and solutions.

o Ethical responsibility for personal and societal water use.
By incorporating hands-on activities, debates, and technology, educators
can enhance student engagement and prepare them to become active
agents of change in water conservation and sustainability.
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Water as a Cross-Curricular Theme

The LOMLOE promotes interdisciplinary learning, meaning that water-
related issues are often explored through school projects, research, and
environmental activities. Some examples include:

* Project-Based Learning (PBL): Investigating water quality in local
dams and desalination plants.

e School Sustainability Plans: Reducing water consumption in schools.

e Collaboration with NGOs: Learning about water access in developing
countries.

e Participation in International Events: Celebrating World Water Day
(March 22).

Challenges and Opportunities

A recent study analyzing the presence of water in the Spanish curriculum
under LOMLOE indicates that while the topic is moderately present,
there is room for greater integration of practical, real-world applications.
It suggests:

e More hands-on experiments related to water purification and
conservation.

e Stronger connections between subjects (e.g., linking water issues in
geography, science, and ethics).

» Increased student engagement through field trips, citizen science,
and environmental activism.




