International Journal of

Occupational Safety and Health

ISSN: 2091-0878 (Online) ISSN: 2738-9707 (Print)

Review Article

Water education: A valuable tool for water sustainability

Vgenopoulou E!, Cavoura O, Papadas I', Damikouka I'

Department of Public Health Policy, School of Public Health, University of West Attica, 196 Alexandras Avenue, 11521, Athens,

Greece.

Corresponding author:

Elizabeth Vgenopoulou,

PhD candidate, Department of Public
Health Policy, School of Public Health,
University of West Attica, 196
Alexandras Avenue, 11521, Athens,
Greece.

E-mail: evgenopoulou@uniwa.gr
Tel.: +316972322063

ORCID ID: https://orcid.org/0009-0009-
1456-7036

Date of submission: 28.12.2025
Date of acceptance: 07.04.2026
Date of publication: 10.07.2026

Conflicts of interest: None
DOLhttps://doi.org/10.3126/ijosh.v16i2.8

6965

Copyright: This work is licensed under

a Creative Commons Attribution-

NonCommercial 4.0 International

License

Introduction

ABSTRACT

Introduction: Water is a fundamental natural resource for health, social well-
being and sustainable development. Despite the implementation of technical and
institutional measures, water challenges persist, highlighting the need for
interventions that also focus on human behavior. In this context, education is
recognized as a critical factor in shaping sustainability-oriented approaches to
water management. The aim of this study is to review and synthesize the
literature on water education, with emphasis on educational levels, thematic
units, pedagogical approaches and reported learning outcomes.

Methods: A narrative literature review was conducted in international scientific
databases. Studies were selected that concerned educational initiatives and
interventions on water within the context of Environmental Education and
Education for Sustainable Development.

Results: The findings show that most interventions are implemented in primary
and secondary education and utilize experiential and participatory pedagogical
approaches. Most studies document positive effects on knowledge and attitudes,
while data on long-term behavioral change remain limited.

Conclusion: Water education contributes substantially to strengthening water
culture and environmental awareness, while highlighting the need for more
systematic evaluation and further research on long-term educational outcomes.

Keywords: Environmental education, Education for Sustainable Development,
water education, water literacy, water sustainability.

The environmental problems facing humanity are
numerous, critical, interrelated and directly linked
to human activities and pressures on ecosystems.
These specific actions create problems such as
climate instability, depletion of natural resources,
energy insecurity and air pollution,! which require
immediate international action. Water is a natural
resource vital for the survival of living organisms
and ecosystems. It is also essential for social and
economic development,? as many activities are

inextricably linked to it. Nevertheless, only a
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limited share of the Earth’s water resources is
readily accessible and exploitable, with pollution
posing an additional threat.> Approximately 2.5
billion people remain without access to basic
sanitation services, while over 1 billion face
inadequate access to safe drinking water. At the
same time, water scarcity is increasing worldwide,

with developing countries being hit hardest.

The growing world population, the rapid
development of industry and agriculture, and the
improvement of the quality of life are factors that
https://www.nepjol.info/index.php/IJOSH

423



https://www.nepjol.info/index.php/IJOSH
mailto:evgenopoulou@uniwa.gr
https://orcid.org/0009-0009-1456-7036
https://orcid.org/0009-0009-1456-7036
https://doi.org/10.3126/ijosh.v16i2.86965
https://doi.org/10.3126/ijosh.v16i2.86965
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

Vgenopoulou et al. Water Education: A Valuable Tool for Water Sustainability

lead to an ever-increasing demand for water, at a
time when its supply is decreasing due to
unsustainable

pollution and groundwater

extraction.! According to United Nations
estimates,’ global water use has increased at a rate
approximately twice that of population growth
over the last century, leading to situations in
which water availability is insufficient to meet
demand. In 2021, it was estimated that
approximately 800 million people lived in areas
experiencing high or extreme levels of water
stress.® In addition, nearly 4 billion people face
periods of severe water scarcity lasting at least a
month each year, according to data that takes into
account seasonal changes in water supply and use.
Nearly half of this population lives in China and

India.5

Water scarcity is expected to increase, particularly
in sub-Saharan Africa, unless water production
increases significantly in the coming decades.
Annual water withdrawals are projected to be 20-
50% higher in 2050 compared to 2020, based on
current trends.® Even if global warming is limited
to 1.3-2.4 °C by 2050, an additional 1 billion people
will experience severe water scarcity. Extreme
climate events (heat waves, severe and frequent
droughts, etc.) are projected to further exacerbate
water scarcity in many nations and regions.”
Economic scarcity is another important factor
contributing to water insecurity, in addition to
natural shortages. Many populations lack access
to adequate water due to economic constraints
that make it difficult to access available water
resources.* Of the natural hazards that threaten
the global community, water-related hazards

account for close to 90%.8

The lack of safe and adequate water in many
regions of the world, together with inefficient
water management, has contributed to the global
water crisis, which has led, among other
consequences, to high mortality rates.® According
to the first United Nations World Water
Development Report, the global water crisis
stands out as the challenge with the greatest
impact on human survival and the long-term

sustainability of the planet.’® Many countries have
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tried and are still trying to mitigate the water crisis.
However, the legislative or technical measures
they have taken have not been able to end or even
mitigate this issue,!’ leaving billions of people
struggling to survive. According to the World
Water Assessment Program (WWAP) report, the
lack of public recognition of the severity of the
water crisis, combined with the lack of
appropriate and sufficient skills for a consistent
creates  obstacles  to

response, timely

interventions.!?

To address the water crisis, it is imperative that
water policy and management are implemented
effectively and in a way that allows human
activities to develop sustainably.’® Given the
nature of environmental problems, including the
water crisis, is considered deeply social, their
management requires a redefinition of the
relationship  between  humans and the
environment, in order to achieve their harmonious
coexistence. This change requires a lifestyle shift
and a reshaping of human behavior regarding
water, with an emphasis on establishing an ethical
code.’ Changing these human values and attitudes
is possible through promoting awareness of
international and complex environmental issues,
for which social, economic and ecological goals

must be combined and reconciled.!4

In promoting social awareness focused on water

conservation and sustainable management,
education plays a fundamental role. This
orientation of education is linked to a
comprehensive and far-reaching change in society
and in the approach to the human-environment
relationship, which also requires a fundamental
change in our perceptions of the role attributed to
individuals.’> Through appropriate knowledge
and skills, education can shape individuals with
readiness and insight, capable of understanding
the complex and multi-layered nature of
environmental problems, such as the water crisis,
so that they can explore in depth both the value
system behind their root causes and the choices
made at the individual, social and political levels,
as well as be able to formulate strategies and take
actions to address them.!¢ After all, as Hoy & Stelli
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report, people respond more favorably to
education and awareness-raising, as opposed to

the imposition of legislative restrictions.

It is no coincidence that the need for active citizen
participation, as a necessary condition for
achieving the goals of sustainable planning, has
been included in the key points of the latest World
Conferences. In this direction, education acts as a
catalyst, as it prepares the individual for action by
providing not only scientific knowledge, but also

a moral dimension.

Throughout its long history, Environmental
Education (EE) or Education for Sustainable
Development (ESD), as it has come to be known,
has gone through various stages of development
in response to the escalating environmental issues
facing societies around the world. Its evolution
reflects our growing understanding of the
complex interactions between nature and
humanity, with the aim of preserving the
environment, a common good, essential for
sustainability.” The ESD  supports the
transformation of knowledge into responsible
attitude and practice, promoting sustainability as
an element of everyday life and social
participation. Undoubtedly, when citizens are
informed, they can protect and sustainably use
water resources, and not only that, but also

improve the prevailing situation on the planet.'

The value of environmental education has been
recognized by the International Community at
international and regional conferences and
meetings and is supported by international and
regional organizations such as the United Nations
Educational, Scientific and Cultural Organization
(UNESCO), the European Union (EU), the
Organization for Economic Co-operation and
Development (OECD) and the Council of Europe
(CE). The urgent need to integrate the key points
of environmental sustainability into all levels of
education is evident in the 2030 Agenda for
Sustainable Development. This recognition has
strengthened international efforts to introduce
environmental education into curricula at all

levels of formal education, as well as in training
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programs. It is also promoted by environmental,
state and non-state organizations, associations
and companies mobilized in the environmental

sector.119.20

The Nordic countries, and especially Sweden,
through a multitude of initiatives, policies,
research and actions, are considered pioneers in
integrating sustainability into their educational
systems. The national curriculum in Sweden
includes environmental education, which places a
strong emphasis on critical thinking and
Swedish

prioritize supporting students in understanding

interdisciplinary learning. schools

complex environmental concepts and

encouraging them to actively engage in
sustainable behaviors, as part of achieving one of
the sixteen national educational goals related to
Sustainable Development.? To achieve these goals,
sustainable development is taught and promoted
in nine-year compulsory education (7-16 years
old), either individually in all subjects by teachers
or through cross-curricular teaching. This
approach has been applied since 1980, usually in
secondary education, through thematic units
where various teaching approaches of the

respective fields coincide.?

Environmental Education and Sustainable
Development are also highly valued in Denmark.
Danish educators, aware of pollution issues and
concerned about the availability of water
resources in light of ever-increasing pollution, had
been trying since the 1960s and 1970s to raise
awareness among parents and students about
these issues. As a result, environmental education
should have a prominent place in high school and,
together with other policies and actions,
strengthen the sense of responsibility and active
participation in caring for the environment.?
These methods wused in Nordic countries
demonstrate a commitment to developing the
skills and mindsets needed for students to actively
support sustainable development, in addition to

teaching environmental issues.?

For the most effective implementation of ESD, all

stakeholders (policymakers, educators, students,

https://www.nepjol.info/index.php/IJOSH
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parents, community) are required to act in
synergy to promote environmental sustainability.
This implies (Fig. 1):2*

e Policy and vision for sustainability and their
subsequent integration into educational strategies
that shape the education system: clearly defined
national guidelines with specific goals and actions
in which students play an active role, participation
of all stakeholders in strategic planning, positive
school culture, training and capacity building
among teachers and principals, opportunities for
continuous

professional development,

collaboration platforms, etc.

¢ Integrating critical environmental issues into the
curriculum (e.g. climate change, water crisis, etc.)
and promoting key competencies, skills and
attitudes such as critical and systemic thinking, a
culture of responsibility, collective decision-

making, future orientation, etc.

* A learning environment with appropriate

infrastructure, innovative practices, teaching

Policy and vision for sustainability
clearly defined instructions with
specific goals & actions, positive 0 1
school culture, teachers training,

platforms & collaboration, etc.

Suitable learning environment

infrastructure, innovative practices,

teaching facilities and educational
materials etc.

facilities and educational materials are part of
sustainability education. Student-centered and
action-oriented pedagogical methods that support
inquiry and interdisciplinary =~ learning,
collaboration, problem-focus, and linking formal
and informal

learning to develop key

sustainability competencies.

It also requires adequate resources (funding, time,
materials), adequate educational evaluation tools
and monitoring procedures to document the
impact of new policies and programs related to
ESD, as well as reviewing learning environments
students to act for

that can motivate

environmental sustainability.>

Figure 1 outlines the main policy, curricular,
pedagogical and institutional elements that need
to work together for the successful integration of
ESD into education systems and for supporting
learners in developing the skills and attitudes

required for sustainability.

Integration of critical environmental
issues in the curriculum & promotion
of abilities, skills and behaviors etc.

Adequate resources &
0 assessment tools
funding, time, tools etc.

-~ ,
Educalion

5’03 Suwstainable Developunent ( f: SD)

[

Figure 1: Key factors involved in the effective implementation of Education for Sustainable Development

Strengthening institutional leadership is crucial
for wider acceptance of the principles of ESD.
However, the implementation of environmental
education programs around the world is
influenced by cultural, political and educational
factors. For example, in the United States, ESD
has been widely integrated into school curricula.
However, states and school districts may vary

significantly in their scope of application.?

Int. ]. Occup. Safety Health, Volume 16, No 2 (2026), 423-438

Environmental education programs are a global
need and can be a powerful tool for building
sustainability.?¢ Of primary importance in the
ESD is the development of skills and this should
be done after careful selection of the topic, which
should include elements of topicality and
criticality for mechanisms of sustainable future

development.?”

Water availability and quality are undoubtedly

key challenges. The importance of water as a

https://www .nepjol.info/index.php/IJOSH
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fundamental condition of life, the complex global
interactions and the potential for action make it a
valuable thematic area for the ESD.?” In order to
achieve sustainable development, it is essential
to combat the pressures on water resources and
ensure their security. Progress in their
management can be achieved when technical
and legislative measures are combined with
changes in human behavior," and the adoption
of sustainable values, and this can be achieved
through education.?® Education can enhance the
formation of active citizens who participate
responsibly in water management. This active
participation is based on understanding the
natural environment and human impacts, as well
as on developing skills that allow for the
recognition of complex interdependencies and
the implementation of appropriate management

practices.?30

This literature review captures the role of water
education as a mechanism for shaping
knowledge, attitudes, and practices that support
sustainable water management, and examines
the context of relevant educational programs in
terms of educational levels, thematic units,
pedagogical approaches, and reported learning

outcomes.

Methods

Focusing on water education initiatives, this
literature review used a structured approach to
explore how education could change attitudes as
well as behaviors regarding water resources
management. This study focuses on examining
the development processes of various
educational initiatives, the program content and

existing case studies.

A comprehensive search was conducted in four
major academic databases: Scopus, Springer,
Web of Science and ScienceDirect. The search
strategy was designed to identify a wide range of
studies related to water education within the
context of Environmental Education and
Education for Sustainable Development.
Indicative search terms and combinations

included: "Water Education, Water Education for

Int. ]. Occup. Safety Health, Volume 16, No 2 (2026), 423-438

Sustainability, Water Education Programs,
Environmental Education, Education for
Sustainable Development”, combined with
logical operators (AND, OR), to ensure coverage
of both the educational and broader framework

of sustainable water management.

The search yielded a significant number of
relevant publications. After removing duplicate
records, the results were subjected to a two-stage
screening process. Initially, titles and abstracts
were screened to assess relevance to the review
topic. Potentially eligible studies were then
reviewed in full text to determine whether they

met the inclusion criteria.

The review included studies that addressed the
organization, content, or evaluation of water
education initiatives and interventions, as well as
studies that examined the impact of education on
knowledge, attitudes, or perceptions regarding
water resources management. Empirical and
case studies were preferred, while only peer-
reviewed academic articles, conference
proceedings, and scientific book chapters were
considered. The review included recent

publications in the English language.

Studies were excluded when they did not focus
on water education, did not adequately describe
educational interventions, or lacked a clear
educational dimension. From the selected
studies, data were extracted on the educational
context, level of education, thematic units,
pedagogical approaches and reported results.
The synthesis was carried out through thematic
analysis to identify key patterns, best practices
and research gaps. The quality of the studies was
assessed based on the clarity of methodology,
educational design and adequacy of outcomes,
and only studies with sufficient data were

included.

The interpretation of the findings should
consider the methodological constraints
associated with this review. Its narrative rather
than systematic approach does not allow for
quantitative comparisons or estimation of effect
sizes, but focuses on identifying key thematic
trends. At the same time, the heterogeneity of

https://www.nepjol.info/index.php/IJOSH
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studies in terms of educational contexts, target
groups and pedagogical approaches limits the
comparability and generalizability of results,
especially in relation to long-term behavioral

change. Finally, there may be language and

Results

The synthesis of the reviewed literature suggests
that by supporting individuals and communities
in addressing water challenges, future
generations can be empowered and bring about
change. However, although social awareness of
environmental protection and knowledge have
increased in recent years, the problems have not
been resolved or mitigated.? This finding shows
the gap between knowledge and the adoption of

pro-environmental behaviors.

The reviewed literature shows that the
transmission of knowledge and skills related to
water can be implemented either within the
framework of formal education or informally by
Non-Profit Organizations or other entities (e.g.
museums, water treatment plants, etc). Water
education processes are addressed to both
children and adults,'” however the findings show
a clear emphasis on formal education,

particularly primary and secondary education.

Many countries include water education in their
curricula. Table 1 presents indicative examples of
countries with different strategies and levels of
integration of water education into the
curricula.?1926313233 These programs are essential
tools for educators and include water resource
sustainability issues. Different levels of
education should be taken into account in the
design of programs, so as to leverage existing
knowledge, reinforce concepts and skills, and
develop new ones."” Therefore, there should be
continuity in curricula and sustainability
education activities in primary and secondary
education. It has also been argued that academic
programs should allow students to focus on

specific sustainability issues and that such

Int. ]. Occup. Safety Health, Volume 16, No 2 (2026), 423-438

publication limitations, as the review is based
primarily on peer-reviewed English-language
studies. Nevertheless, it offers a coherent picture
of the main trends and challenges in water

education in the context of sustainability.

programs should include clearly defined
learning objectives along with clear methods for

achieving and assessing them.243

The  prerequisites for the  successful
implementation of water education programs
include adapting them to the cognitive level of
students and adopting interdisciplinary
approaches,!® as water education is part of the
ESD. In all the studies reviewed, water education
programs cover a wide range of thematic areas.
The main topics covered in the existing literature
are “water as an environment and source of life,
water needs and resources, water uses, water
treatment, conservation methods, water saving,
water quality and the effects of pollution, the
water cycle, the spatial and temporal dynamics
of water, the geological action of the sea,
watershed management, chemical composition
and properties of water, water as a source of
energy, water as a dynamic element of the
landscape, water and climate, water and

hygiene.”1?

Examining these thematic areas can lead to the
development of fundamental competencies for
sustainability (e.g. interdisciplinary knowledge
acquisition, critical thinking and proactive
action). For example, examining the ecological,
economic and health dimensions of water, as
well as the ways in which they interact, can
enhance interdisciplinary teaching approaches,
as these issues are directly linked to students’
consumer behaviors.?” Discussions initially take
place on a local scale, but activities are not
neglected on a global scale, in order to

understand the unequal availability of water.%

https://www.nepjol.info/index.php/IJOSH
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Table 1: Information from countries implementing water education programs

Country National strategy

Education Level Bibliography

e Watershed and Wetland
Education

Pennsylvania

¢ Teacher training and support

* Supporting material for
participants

Preschool to higher Gruver et al., 2009

education

Singapore * Water - central role in the

education of future generations

¢ Innovative approach to

sustainable water management

and climate change issues
¢ Exploratory learning
* Revision 2006, 2010, 2014

Preschool to higher Irnine et al., 2015

education

Guangzhou,
China's
3rd largest
city to water conservation in 4

compulsory courses

pace with economic growth

* A need for a systematic
curriculum is highlighted

* Water education has not kept

e Limited reference (0.2-1.4%)

Primary
Secondary

Xiong et al., 2015

Morocco
develop skills and values
* Broad subject matter
¢ Limited presence of field-
based and extracurricular
activities

¢ Interdisciplinary approach to

Primary Amahmid et al,,
Secondary 2018

Spain ¢ In-depth treatment of the
concept of water
* Optional courses

¢ Training that requires further

strengthening
* A need for institutional
adjustments is noted

Secondary Martinez-
Borreguero et al.,

2020

A successful water education program
effectively combines various learning objectives
and offers a “balance between knowledge, attitudes
and behaviors.”’ Learning processes should
support understanding of the different aspects of
water-related issues (environmental, economic,
social and cultural),® as students combine them
with sustainability.®> Curricula should be
developed in a way that connects different
aspects of sustainable development. They should
also use innovative pedagogical methodologies
to encourage students to act on challenges by
finding solutions! for the sustainability of this
precious natural resource.  Experiential,
participatory and learner-centered methods are

often mentioned in the literature.

Int. ]. Occup. Safety Health, Volume 16, No 2 (2026), 423-438

Experiential pedagogical methods that promote
a Dbetter understanding of aspects of
sustainability, such as water management, are
cornerstones.”” Water-themed activities can be
organized that incorporate practical real-life
situations and are based on environmental
concern.” These activities may include problem-
based learning, case studies, poster design,
workshops,

practical ~ assignments  and

experiments, inter-school competitions,
conferences and debates, theatre and the arts,
and even interactive learning technologies and
digital tools.” For example, involving students as
water conservation supervisors in their schools
or homes allows them to monitor water use,
identify potential waste points, and develop

strategies to enhance water efficiency. This role

https://www .nepjol.info/index.php/IJOSH
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not only enhances problem-solving and
leadership skills, but also fosters a sense of
responsibility and accountability towards local
water resources. One such project is “The
BLUTUBE - Chi porta I' acqua a casa? (Who
brings the water home?)”, which adapted game
activities for primary school students in Lucca,
Italy, and showed that games can promote
sustainable water use among students and

parents.®

In other studies, the use of spreadsheets (Excel),*
smart teaching systems,® the application of
virtual reality,* have been shown to enhance the
curriculum, making water sustainability
education more effective, as it increases student
participation and motivation.#? Additionally,
experiential projects such as creating school
gardens, orchards, or similar agricultural
initiatives  provide a practical learning
environment where students can apply the
principles of water efficiency in agriculture. By
participating in activities such as these, students
learn practical aspects of irrigation techniques,
soil moisture management, and the challenges
associated ~ with  water scarcity.# Such
experiences have the ability to bridge the gap
between classroom theory and real-world
applications, thereby deepening students’
understanding of sustainable practices. As

students observe the direct impacts of their

actions, are more likely to develop a long-term
commitment to environmental sustainability,
which can inspire further community
involvement and support for water-saving

policies.*

An example of an experiential method is the
study by Valenzuela-Morales et al.?* which
aimed to determine the effectiveness of an
educational intervention on the knowledge and
perceptions of 5th-grade elementary school
students (10 years old) in Mexico regarding
water conservation. Specifically, students from
Ahuacacatitlan and San Miguel Laderas (rural
areas within the Nenetzingo River watershed
with different water availability challenges) were
selected for the study and students from the first
area were trained for 630 minutes (7 sessions of
90 minutes each) with activities related to a
broader water-related topic. Table 2 summarizes
the structure and content of the educational
intervention, presenting the thematic units, the
intended learning dimensions and the
pedagogical strategies applied in each session.
The results of the educational intervention
showed an increase in knowledge and
improvement in attitudes and perceptions
regarding water use, which were maintained
after a period of 3 months compared to the
control group (San Miguel Laderas students),

who reported similar levels of knowledge.?

Table 2: Overview of the water education intervention sessions conducted in elementary schools within

the Nenetzingo River Catchment, Mexico2

Session 1

Students explore the presence of water on Earth, the water cycle, and its primary physical and
chemical characteristics through videos, diagrams, and guided explanations.

Session 2

This session focuses on understanding water availability and the concept of watersheds. Learners

engage in storytelling and model-making activities to visualize how water moves and is distributed

locally.

Session 3

Students discuss the essential role of water for humans, animals, and plants and experiment with
the unique properties of water, such as surface tension and solvent ability.

Session 4

The session examines water use and pollution, wastewater paths, and alternative treatment
methods like natural wetlands. Learning takes place through educational games, stories, and

songs.

Int. ]. Occup. Safety Health, Volume 16, No 2 (2026), 423-438

https://www .nepjol.info/index.php/IJOSH
430



https://www.nepjol.info/index.php/IJOSH

Vgenopoulou et al. Water Education: A Valuable Tool for Water Sustainability

Session 5

Learners explore ways to conserve water, identify different types of water, and discuss the reuse

of gray water. The activities include watching videos, analyzing diagrams, and building a small

model wetland.

Session 6

This session connects healthy habits and community well-being to responsible water management,

encouraging reflection through storytelling and class discussion.

Session 7

The final session introduces rainwater harvesting systems, safe rainwater use, and purification

methods at home. Students design posters and infographics to communicate what they have

learned.

These approaches lead to greater awareness and
a stronger sense of responsibility regarding
water management.#> Thus, students adopt
positive attitudes and behaviors regarding water
resources.” Experiential, integrated learning
experiences are best suited to promoting lifelong
learning.#¢ Extracurricular activities can also
increase the interest of students or the public,
enhance their awareness, appreciation of the
natural environment and develop appropriate
skills, attitudes and values.¥” These educational
actions are often interdisciplinary and
incorporate holistic approaches,” elements of
particular importance for environmental

education in general.

In extracurricular activities, actions can be
carried out that contribute to the investigation of
questions such as the origin of water, the actions
that affect this natural resource, and also allow
students to develop skills that are necessary to
identify solutions to sustainability issues.* Such
activities include tours of water treatment plants,
rivers, water museums, and interactive
exhibitions. With these activities, students will
better understand the underlying mechanisms,
participate in measurements, and learn about the
history of water. In addition, there is an emphasis
on participatory educational activities that could
include a competitive format, leveraging

collaborative learning.!

On the other hand, participation in field research
helps students better understand environmental
concepts and strengthens responsibility and
positive attitudes towards natural resource
management.’” It also promotes students'
observational and perceptual skills,* enhances

Int. ]. Occup. Safety Health, Volume 16, No 2 (2026), 423-438

motivation and curiosity, and enhances retention
of the concepts being taught,* which is why field
research is a teaching strategy in the curriculum
in many countries.’3 Furthermore, experiences
taking place in familiar environments, including
homes and schools, are well suited to
highlighting the effects of everyday behavior.?
They can promote water literacy and culture,
helping students understand water issues in

their area, their rights and their responsibilities.*

Studies show that educational interventions
related to water sustainability have also been
implemented in the community context and even
include collaboration between volunteers,
educators, water professionals and students,
highlighting the role of education in supporting
local actions in water management. Such a
program was implemented between 2017 and
2020 with four community projects of students,
researchers, professionals, and the rural
community of Manglaralto in Ecuador, which
involved the construction of wells for pumping
water and other structures (e.g., embankments,
green filters), which help in the use and

replenishment of aquifers.4!-5!

Overall, the reviewed literature reports positive
outcomes of water education initiatives in terms
of knowledge acquisition and attitude change.
However, evidence on long-term change remains
limited and varies across studies and educational

contexts.

Discussion

The findings of this review show that water-
related environmental problems are increasingly
understood as deeply social. Their effective

https://www .nepjol.info/index.php/IJOSH
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management, therefore, requires not only
interventions in infrastructure and regulatory
measures but also a review of human values and
practices. Education emerges as a key
mechanism for enhancing ethical awareness,
social responsibility and evidence-based

decision-making regarding water sustainability.

In this context, education on water-related issues
should be a lifelong process and should also
include all stakeholders and users. This entails
promoting interdisciplinary approaches to
provide the necessary knowledge, skills and
values to achieve water sustainability.!
Substantial and lasting change in water
management depends on the ability of
individuals and communities to understand
complexity and act accordingly. These
approaches should include all water uses (e.g.
urban, agricultural, industrial, energy, domestic)
by providing education in schools, vocational
and technical education, as well as to
policymakers, local communities and the

media.!®

The review highlights that water education
initiatives are mainly implemented within the
formal education context, particularly in primary
and secondary education. Attitude change
should be a concern of the education system and
implemented systematically.>?” Compulsory
education (primary and secondary) is a very
important level of water education, as these
developmental stages are crucial for cultivating
critical thinking, while teachers greatly influence
children.!” Between the ages of 6 and 16, children
develop the ability to understand other points of
view, but they also develop social and analytical
skills, which help them discern logical
relationships.?? These elements lead to the
understanding and explanation of
interdependencies between various concepts, the
critical analysis of water-related behaviors, and

the identification of solutions.?®

Equipped with these skills, school-age children
who are educated to be environmentally friendly

with regard to water gain the motivation to
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change their behavior and take action to address
the water crisis, both at the local and national
levels, while at the same time interacting
positively with the social environment,

promoting sustainable development.+

The school is an environment in which
educational processes can be implemented with
the aim of forming active citizens, ready to act
responsibly in water management. This space
provides unique training opportunities, as it
brings together many students and there is
usually appropriate educational material to

achieve the learning objectives.!”

Teachers, whose role is important in water
education, implement curricula with appropriate
methodologies to achieve educational objectives.
It is not enough to design comprehensive
curricula if teachers do not have the capacity to
implement them and vice versa. Teachers’
capacity can be improved through training
courses, workshops, exchange of ideas with
other professionals, etc.> However, the effective
integration of ESD in schools, of which water
education is a critical element, requires support
and targeted funding in curriculum design. This
would ensure that sustainability education
becomes a systematic process and not simply a

matter of teacher choice.?34

Pedagogical approaches appear to play a crucial
role in shaping educational outcomes. These lead
to in-depth awareness and an increased sense of
responsibility regarding water management.®
Thus, students adopt positive attitudes and
behaviors regarding water resources.!® Learning
experiences that combine practice and
integration  effectively  promote lifelong
learning.#> Extracurricular activities can also
increase the interest of students or the public,
enhance their awareness, appreciation of the
natural environment and develop appropriate
skills, attitudes and values.# These educational
actions are often interdisciplinary and
incorporate holistic approaches,” elements of
particular  importance for environmental

education in general. However, the extent to
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which these pedagogical benefits translate into
long-term behavioral change remains poorly
documented, highlighting the need for more
systematic and longitudinal evaluation of

educational outcomes.

The thematic scope of the studies examined in
the review reflects the multifaceted nature of
water sustainability, covering issues such as
availability, quality, pollution, conservation,
watershed management and climate-related
challenges. However, studies show that
presenting topics such as the water cycle,
watershed systems and climate change in school
curricula does not automatically encourage
students to adopt proactive behaviors regarding
water conservation or resource management.>
For example, only a small number of students
understand that runoff from rainfall contributes
significantly to river pollution or can infer how
land use and diffuse pollution affect the water
cycle. These gaps make the development of
aquatic literacy one of the central educational

challenges today.>

To maintain behavior change, repetition and
continuous practical experience are essential for
those participating in training programs. Most
importantly, children need role models (e.g.,
parents, teachers, others) to share and support
their behavior, which will aim to conserve water
resources.!” Capacity building is crucial to
ensuring water security. This process is
essentially supported by policy makers, water
sector experts and technicians, local populations,
relevant parties and information professionals
are an integral part of it. They are the main actors
communicating on water issues, influencing the
public and shaping opinions. Therefore, they
must develop and disseminate sustainable
values and practices.® It is important to spread
understanding of water issues, as well as to
develop the skills of decision-makers and
professionals. Developing platforms to exchange
knowledge, information, good practices and
facilitate collaborations can be profitable in this
direction. Choosing appropriate communication

methods with an emphasis on new technologies
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and experiential activities is also essential to
encourage the participation of community

members.5>

Case studies discussed in the literature further
demonstrate the potential of experiential
educational interventions to improve knowledge
and attitudes toward water conservation in
diverse geographical and social contexts.
Community-based  initiatives ~show  that
education can contribute to local water
management  practices by enhancing
collaboration between students, educators,

professionals, and community members.4.5!

These programs should be tailored to the specific
needs of the local community. However, to be
successful, it is essential to take into account
prior knowledge and adapt the topic and
activities to the different age context of the
audience. Community education can also be
implemented by establishing community
learning centers and pursuing valuable
partnerships ~ with  various  stakeholders.
Communities should also be able to formally

participate in the decision-making process.*

In the case of community education, schools can
also play an essential role, along with higher
education institutions, which can be transformed
into real, successful examples of water
management. By becoming more involved in the
issues facing the community, these institutions
will share their expertise with the general public,
educators, and other water and media
professionals in order to enhance the impact of

their work on society.”

Despite these positive indications and the
contribution of water education to promoting
informed, responsible water users, the diversity
of educational programs limits the comparability
of findings and the generalizability of results.
Beyond specific educational settings, the
effectiveness of water education is influenced by
institutional support, sociocultural contexts, and
the continuity of educational efforts at different

levels and sectors.

https://www.nepjol.info/index.php/IJOSH
433



https://www.nepjol.info/index.php/IJOSH

Vgenopoulou et al. Water Education: A Valuable Tool for Water Sustainability

These observations also highlight the need for
further research that systematically examines the
long-term impacts of water education in diverse

educational and sociocultural contexts.

Conclusion

Overall, the findings of this review allow for a
synthetic approach to the role of water education
in addressing contemporary water challenges.
Water adequacy and quality are emerging as
critical and interrelated issues for modern
societies, with direct impacts on the environment,
public health and sustainable development. The
increasing pressure on water resources makes it
clear that water management cannot be based
solely on technical and institutional measures,
but also requires changes in behavior and social

practices.

The results show that water education plays an
essential role in enhancing knowledge,
awareness and attitudes towards water
resources. The relevant educational
interventions are implemented in formal and
informal contexts, utilizing a variety of
pedagogical approaches, with the literature
recording overall positive results in the

acquisition of knowledge and skills.

However, the available evidence on the
maintenance of pro-environmental behaviors
over time remains limited, which highlights the
need to shift the educational emphasis from the
transmission of information to the development
of critical thinking, ethical reflection and active

participation. In this context, experiential,

References

1. Vgenopoulou E, Evrenoglou L, Damikouka I. The
education approach to sustainable water
management. In the proceedings of the Global
NEST International Conference on Environmental
Science & Technology. Athens, Greece. 2023:1-4.
Available from:

https://doi.org/10.30955/gnc2023.00457

2. Varis O, Keskinen M, Kummu M. Mekong at the

crossroads. AMBIO: a journal of the human

Int. ]. Occup. Safety Health, Volume 16, No 2 (2026), 423-438

participatory and interdisciplinary approaches
contribute to a more substantial understanding
of complex water systems and to the active

participation of learners.

The effectiveness of water education is also
influenced by factors related to the context of
implementation, such as institutional support,
coherence between educational levels and the
broader socio-cultural environment. The
fragmentation of educational interventions and
the lack of systematic long-term evaluation limit
the ability of education to consistently contribute

to shaping sustainable water-related behaviors.

From a research perspective, the findings
highlight the need for longitudinal studies that
examine the long-term effects of water education
on behavior and decision-making. At the same
time, the importance of further exploring the role
of  emerging technologies, innovative
pedagogical tools and the adaptation of
educational initiatives to different social and

cultural contexts is highlighted.

In conclusion, water education should be
prioritized within public policy agendas, social
strategies, and democratic and participatory
governance frameworks. When supported by
collective efforts of all stakeholders, it can
contribute to the formation of informed,
responsible and active citizens who will defend
environmental sustainability and contribute to
effective and sustainable water management

practices.

environment. 2008;37(3):146-9. Available from:
https://doi.org./10.1579/0044-
7447(2008)37[146:matc]2.0.co;2

3. Martinez-Borreguero G, Maestre-Jiménez J,
Mateos-Nufiez M, Naranjo-Correa FL. Water
from the perspective of education for sustainable
development: an exploratory study in the Spanish

secondary  education curriculum. Water.

https://www .nepjol.info/index.php/IJOSH
434



https://www.nepjol.info/index.php/IJOSH
https://doi.org/10.30955/gnc2023.00457
https://doi.org./10.1579/0044-7447(2008)37%5b146:matc%5d2.0.co;2
https://doi.org./10.1579/0044-7447(2008)37%5b146:matc%5d2.0.co;2

Vgenopoulou et al. Water Education: A Valuable Tool for Water Sustainability

10.

2020;12(7):1877. Available from:

https://doi.org/10.3390/w12071877

Mishra BK, Kumar P, Saraswat C, Chakraborty S,
Gautam A. Water Security in a Changing
Environment: Concept, Challenges and Solutions.
2021;13(4):490.  Available
https://doi.org/10.3390/w13040490

Water. from:

UN Water. UN World Water Development
Report March 2019. Geneva: UN-Water. 2019.
Available from:

https://www.unwater.org/publications/un-

world-water-development-report-2019

Barbier EB, Burgess JC. Economics of water
scarcity and efficiency.

2024;16(19):8550. Available
https://doi.org/10.3390/su16198550

Sustainability.

from:

Vicente-Serrano SM, Pefa-Angulo D, Begueria S,
Dominguez-Castro F, Tomas-Burguera M,
Noguera I et al. Global drought trends and future
projections. Philosophical transactions of the
Royal Society A: mathematical, physical and
engineering sciences. 2022;380(2238):20210285.
Available

https://doi.org/10.1098/rsta.2021.0285

from:

Nazemi A, Madani K. Urban water security:
emerging discussion and remaining challenges.
Sustainable cities and society. 2018;41:925-8.
Available from:

https://www.researchgate.net/publication/319617

444 Urban Water Security Emerging Discussio

n_and Remaining Challenges

Su Y, Gao W, Guan D, Zuo T. Achieving urban
water security: a review of water management
approach from technology perspective. Water
resources 2020;34(13):4163-79.
Available from: https://doi.org/10.1007/s11269-
020-02663-9

management.

UNESCO. Water for people, water for life: The
United Nations World Water Development
Report; a joint report by the twenty-three UN
agencies concerned with freshwater. Paris:
UNESCO; 2003. Available
https://unesdoc.unesco.org/ark:/48223/pf0000129

726

from:

Int. ]. Occup. Safety Health, Volume 16, No 2 (2026), 423-438

11.

12.

13.

14.

15.

16.

17.

18.

Pahl-Wostl C. Adaptive and sustainable water

management: from improved conceptual
foundations  to  transformative  change.
International journal of water resources
development. 2020;36(2-3):397-415. Available
from:

https://doi.org/10.1080/07900627.2020.1721268

E. Global Public Water
Education: The World Water Monitoring Day

Araya Y, Moyer

Experience. Applied Environmental Education &
Communication. 2006;5(4):263-7. Available from:
https://d0i:10.1080/153301506010 59522

Varis O, Enckell K, Keskinen M. Integrated water
resources management: horizontal and vertical
explorations and the “water in all policies”
approach. International journal of water resources
development. 2014;30(3):433—44. Available from:
https://doi.org/10.1080/07900627.2014.912130

Liu P, Teng M, Han C. How does environmental
knowledge translate into pro-environmental
behaviors?: The mediating role of environmental
attitudes and behavioral intentions. Science of the
Total Environment. 2020;728(2):138126. Available
from: https://doi.org/10.1016/j.scitotenv.2020.

138126

Hoy L, Stelli S. Water conservation education as a
tool to empower water users to reduce water use.
Water supply. 2016;16(1):202-7. Available from:
https://doi.org/10.2166/ws.2015.073

O’Hare A, Powell RB, Stern M]J, Bowers EP.

Influence of educator’s emotional support
behaviors on environmental education student
outcomes. Environmental education research.
2020;26(11):1556-77. Available

https://doi.org/10.1080/13504622.2020.1800593

from:

Piccoli ADS, Kligerman DC, Cohen SC,
Assumpgao RF. A Educacdo ambiental como
estratégia de mobilizagdo social para o
enfrentamento da escassez de agua. Ciéncia &
Saude Coletiva. 2016;21(3):797-808. Available
from: https://doi.org/10.1590/1413-

81232015213.26852015

UNESCO. United Nations Decade of Education

for Sustainable Development (2005-2014):
https://www.nepjol.info/index.php/IfJOSH

435



https://www.nepjol.info/index.php/IJOSH
https://doi.org/10.3390/w12071877
https://doi.org/10.3390/w13040490
https://www.unwater.org/publications/un-world-water-development-report-2019
https://www.unwater.org/publications/un-world-water-development-report-2019
https://doi.org/10.3390/su16198550
https://doi.org/10.1098/rsta.2021.0285
https://www.researchgate.net/publication/319617444_Urban_Water_Security_Emerging_Discussion_and_Remaining_Challenges
https://www.researchgate.net/publication/319617444_Urban_Water_Security_Emerging_Discussion_and_Remaining_Challenges
https://www.researchgate.net/publication/319617444_Urban_Water_Security_Emerging_Discussion_and_Remaining_Challenges
https://doi.org/10.1007/s11269-020-02663-9
https://doi.org/10.1007/s11269-020-02663-9
https://unesdoc.unesco.org/ark:/48223/pf0000129726
https://unesdoc.unesco.org/ark:/48223/pf0000129726
https://doi.org/10.1080/07900627.2020.1721268
https://doi:10.1080/153301506010%2059522
https://doi.org/10.1080/07900627.2014.912130
https://doi.org/10.1016/j.scitotenv.2020.%20138126
https://doi.org/10.1016/j.scitotenv.2020.%20138126
https://doi.org/10.2166/ws.2015.073
https://doi.org/10.1080/13504622.2020.1800593
https://doi.org/10.1590/1413-81232015213.26852015
https://doi.org/10.1590/1413-81232015213.26852015

Vgenopoulou et al. Water Education: A Valuable Tool for Water Sustainability

19.

20.

21.

22.

23.

24.

International Implementation Scheme. Paris:
UNESCO; 2006. Available
https://unesdoc.unesco.org/ark:/48223/pf0000148

654

from:

Amahmid O, El Guamri Y, Yazidi M, Razoki B,
Kaid Rassou K, Rakibi Y et al. Water education in
school curricula: impact on children knowledge,
attitudes and behaviours towards water use.
International research in geographical and
environmental 2018;28(3):178-93.
Available from: https://doi.org/10.1080/10382046.

2018.1513446

education.

Potter G. Environmental education for the 21st
century: where do we go now? The journal of
2009;41(1):22-33.
Available from: https://doi.org/10.1080/00958960
903209975

environmental  education.

Sund P, Gericke N. Teaching contributions from
secondary school subject areas to education for
sustainable development — a comparative study
of science, social science and language teachers.
Environmental education research.

2020,26(6):772-94. Available
https://doi.org/10.1080/13504622.2020.1754341

from:

Breiting S, Wickenberg P. The progressive
development of environmental education in
Sweden and Denmark. Environmental education
2013;16(1):9-37.  Available
https://doi.org/10.1080/13504620903533221

research. from:

Pedro Mauricio Acosta-Castellanos, Queiruga-
Dios A, Camargo-Marifio JA. Environmental
education for sustainable development in
engineering education in Colombia. Frontiers in
education. 2024;9:1306522. Available

https://doi.org/10.3389/feduc.2024.1306522

from:

E.C. European Commission. Education for

environmental  sustainability: policies and
approaches in European Union Member States
Final Report. Luxembourg: Publications Office of
the European Union; 2022. Available from:

https://www.oekolog.at/dokumente/97/Educatio

n_for Environmental Sustainability -

EC Report - 2022.pdf

Int. ]. Occup. Safety Health, Volume 16, No 2 (2026), 423-438

25.

26.

27.

28.

29.

30.

McCrea E. The roots of environmental education:
how the past supports the future. EETAP; 2026.
Available
https://files.eric.ed.gov/fulltext/ED491084.pdf

from:

Valenzuela-Morales GY, Hernandez-Téllez M,
Ruiz-Gomez MDL, Gomez-Albores MA, Arévalo-
Mejia R, Mastachi-Loza CA. Water conservation
education in elementary schools: the case of the
Nenetzingo  River  Catchment, = Mexico.
Sustainability. 2022;14(4):2402. Available from:

https://doi.org/10.3390/su14042402

Michelsen G, Rieckmann M. The contribution of

education for sustainable development in
promoting sustainable water use. In: Leal Filho
W, Sumer V, editors. Sustainable Water Use and
Management: Green energy and technology.
2014:103-17. Available

https://doi.org/10.1007/978-3-319-12394-3 6

from:

Gopinath G. A study on the environmental
awareness among secondary school students in a
district of Kerala State. International journal of
education and research.

2014;3(2):54-7.

psychological
Available from:

https://scholar.google.com/citations?view op=vie

w_citation&hl=en&user=-
P1zERQAAAA]&citation for view=-
P1zERQAAAAT:9yKSN-GCBOIC

Karthe D, Reeh T, Walther M, Niemann S,

Siegmund A. School-based environmental

education in the context of a research and

development project on integrated water
resources management: experiences from
Mongolia. ~ Environmental earth  sciences.
2016;75(18):1286. Available from:

https://doi.org/10.1007/s12665-016-6036-0

Rempfler A, Uphues R. Systemkompetenz im
Geographieunterricht — die Entwicklung eines

Kompetenzmodells. In: Meyer C, Henryj R and

Stober G (eds). Geographische Bildung:
Kompetenzen in didaktischer Forschung und
Schulpraxis. Braunschweig: Westermann.
2011:11-5. Available from:

https://www.researchgate.net/profile/Armin-

Rempfler/publication/330365400 Systemkompet

https://www .nepjol.info/index.php/IJOSH
436



https://www.nepjol.info/index.php/IJOSH
https://unesdoc.unesco.org/ark:/48223/pf0000148654
https://unesdoc.unesco.org/ark:/48223/pf0000148654
https://doi.org/10.1080/10382046.%202018.1513446
https://doi.org/10.1080/10382046.%202018.1513446
https://doi.org/10.1080/00958960%20903209975
https://doi.org/10.1080/00958960%20903209975
https://doi.org/10.1080/13504622.2020.1754341
https://doi.org/10.1080/13504620903533221
https://doi.org/10.3389/feduc.2024.1306522
https://www.oekolog.at/dokumente/97/Education_for_Environmental_Sustainability_-_EC_Report_-_2022.pdf
https://www.oekolog.at/dokumente/97/Education_for_Environmental_Sustainability_-_EC_Report_-_2022.pdf
https://www.oekolog.at/dokumente/97/Education_for_Environmental_Sustainability_-_EC_Report_-_2022.pdf
https://files.eric.ed.gov/fulltext/ED491084.pdf
https://doi.org/10.3390/su14042402
https://doi.org/10.1007/978-3-319-12394-3_6
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=-P1zERQAAAAJ&citation_for_view=-P1zERQAAAAJ:9yKSN-GCB0IC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=-P1zERQAAAAJ&citation_for_view=-P1zERQAAAAJ:9yKSN-GCB0IC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=-P1zERQAAAAJ&citation_for_view=-P1zERQAAAAJ:9yKSN-GCB0IC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=-P1zERQAAAAJ&citation_for_view=-P1zERQAAAAJ:9yKSN-GCB0IC
https://doi.org/10.1007/s12665-016-6036-0
https://www.researchgate.net/profile/Armin-Rempfler/publication/330365400_Systemkompetenz/links/5c3c9262458515a4c724e896/Systemkompetenz.pdf
https://www.researchgate.net/profile/Armin-Rempfler/publication/330365400_Systemkompetenz/links/5c3c9262458515a4c724e896/Systemkompetenz.pdf

Vgenopoulou et al. Water Education: A Valuable Tool for Water Sustainability

31.

32.

33.

34.

35.

36.

37.

enz/links/5¢3¢9262458515a4c724e896/Systemkom
petenz.pdf

Gruver JB, Smith SS, Finley JC. Water curriculum
evaluation for educators
Applied
communication. 2009;7(4):164-70. Available from:

https://doi.org/10.1080/15330150902744210

in Pennsylvania.

environmental education &

Irvine KN, Seow T, Leong KW, Sze D. How High's
the water, mama? A reflection on water resource
education in  Singapore. HSSE
2015;4(2):128-62. Available

https://doi.org/10.32658/HSSEO.2015.4.2.10

Online.

from:

Xiong Y, Hao X, Liao C, Zeng Z. Relationship
between water-conservation behavior and water
education in Guangzhou, China. Environmental
2016;75(1). Available
https://doi.org/10.1007/s12665-015-4873-x

earth sciences. from:

Bagoly-Sim6 P, Hemmer I, Reinke V. Training
ESD change agents through geography: designing
the curriculum of a master's program with
emphasis on education for sustainable
development (ESD). Journal of geography in
higher education. 2017;42(2):174-91. Available
from:

https://doi.org/10.1080/03098265.2017.1339265

Gilmore T, Korus J, Pennisi L, Martin D, Pekarek
K. Needs assessment: watershed science for water
resources directors. Journal of extension.
2019;57(4). Available

https://doi.org/10.34068/joe.57.04.10

from:

Wang W, Zhang Q, Tang T, Lu S, Yi Q, Wang X.
Numerical study of the impact of water injection
holes arrangement on cavitation flow control.
Science progress. 2019;103(1):1-23. Available
from: https://doi.org/10.1177/0036850419877742

Sassi M, Bouderga S, Chaibi A, Hammani M. The

Kingdom of Morocco. In: TIMSS 2015
Encyclopedia: Education Policy and Curriculum
in Mathematics and Science. Chestnut Hill (MA):
TIMSS & PIRLS International Study Center,
Lynch School of Education, Boston College; 2015.

Available from: https://timssandpirls.bc.edu/

timss2015/encyclopedia/countries/morocco/

Int. ]. Occup. Safety Health, Volume 16, No 2 (2026), 423-438

38.

39.

40.

41.

42.

43.

44.

https://timssandpirls.bc.edu/timss2015/encyclope

dia/countries/morocco/

Bilancini E, Boncinelli L, Di-Paolo R. Game-based

education  promotes practices supporting
sustainable water use. Ecological Economics.
2023;208:107801. Available

https://doi.org/10.1016/j.ecolecon.2023.107801

from:

Pérez-Sanchez ], Senent-Aparicio ], Jimeno-Saez
P. The application of spreadsheets for teaching
hydrological modeling and climate change
impacts on streamflow. Computer applications in
engineering 2022;30(5):1510-25.

Available from: https://doi.org/10.1002/cae.22541

education.

Hamed MA, Abu-Naser SS, Abualhin KS.
Intelligent tutoring system effectiveness for water
knowledge and awareness. International journal
research.

of academic information

2018;2(4):18-34.

systems
Available from:
http://ijeais.org/wp-

content/uploads/2018/4/abs/IJAISR180402.html

Robson AJ, Bodzin AM. Effects of a place-based
digital gameful learning experience on middle
school students” watershed literacy and attitudes
about desktop virtual reality gameplay.
Interactive learning environments. 2022;32(4):1-
19. Available

https://doi.org/10.1080/10494820.2022.2118785

from:

Imaduddin M, Eilks I. A scoping review and
bibliometric analysis of educational research on
water literacy and water education. Sustainable
chemistry 2024;42:101833.
Available

https://doi.org/10.1016/i.scp.2024.101833

and pharmacy.

from:

Khiri F, Benbrahim M, Rassou KK, Amahmid O,
Rakibi Y, Guamri YE et al. Water education and
water culture in curricula for primary, middle and
upper secondary school levels. Australian Journal
of environmental education. 2023;39(1):37-54.
Available from: https://doi.org/10.1017/aee.2022.9

Molderez I, Fonseca E. The efficacy of real-world
experiences and service learning for fostering
competences for sustainable development in

higher education. Journal of cleaner production.

https://www .nepjol.info/index.php/IJOSH
437



https://www.nepjol.info/index.php/IJOSH
https://www.researchgate.net/profile/Armin-Rempfler/publication/330365400_Systemkompetenz/links/5c3c9262458515a4c724e896/Systemkompetenz.pdf
https://www.researchgate.net/profile/Armin-Rempfler/publication/330365400_Systemkompetenz/links/5c3c9262458515a4c724e896/Systemkompetenz.pdf
https://doi.org/10.1080/15330150902744210
https://doi.org/10.32658/HSSEO.2015.4.2.10
https://doi.org/10.1007/s12665-015-4873-x
https://doi.org/10.1080/03098265.2017.1339265
https://doi.org/10.34068/joe.57.04.10
https://doi.org/10.1177/0036850419877742
https://timssandpirls.bc.edu/%20timss2015/encyclopedia/countries/morocco/
https://timssandpirls.bc.edu/%20timss2015/encyclopedia/countries/morocco/
https://timssandpirls.bc.edu/timss2015/encyclopedia/countries/morocco/
https://timssandpirls.bc.edu/timss2015/encyclopedia/countries/morocco/
https://doi.org/10.1016/j.ecolecon.2023.107801
https://doi.org/10.1002/cae.22541
http://ijeais.org/wp-content/uploads/2018/4/abs/IJAISR180402.html
http://ijeais.org/wp-content/uploads/2018/4/abs/IJAISR180402.html
https://doi.org/10.1080/10494820.2022.2118785
https://doi.org/10.1016/j.scp.2024.101833
https://doi.org/10.1017/aee.2022.9

Vgenopoulou et al. Water Education: A Valuable Tool for Water Sustainability

2018;172:4397—-410.
https://doi.org/10.1016/j.jclepro.2017.04.062

45. Moreno-Guerrero AJ], Romero-Rodriguez JM,
Lopez-Belmonte ], Alonso-Garcia S. Flipped
learning approach as educational innovation in

water literacy. Water. 2020;12(2):574. Available

from: https://doi.org/10.3390/w12020574

46. Hegarty K, Thomas I, Kriewaldt C, Holdsworth S,
Bekessy S. Insights into the value of a ‘stand-
alone’ course for sustainability education.

Environ Educ Res. 2011;17(4):451-69. Available

from:

https://doi.org/10.1080/13504622.2010.547931

47. Coban GU, Akpmar E, Kiiciikcankurtaran E,
Yildiz E, Ergin O. Elementary school students’

water awareness. International research

geographical and environmental education.

2011;20(1):65-83.
https://doi.org/10.1080/10382046.2011.540103

48. Lobato V, Davis C.

professionality of the water pedagogy course
graduates: A focus on the early training.

Education review. 2019;35(78):167-85. Available

from: https://doi.org/10.1590/0104-4060.67101

49. Saad M, Sahrir M, Abdullah N, Jeinie M, Mokhtar
M. A mapping review of challenges in existing
technology-based occupational safety training in
the tourism and hospitality industry: Research
potential in commercial kitchens. International

Journal of Occupational Safety and Health.

2024;14(3):412-23.
https://doi.org/10.3126/ijosh.v14i3.52660

50. Behrendt M, Franklin T. A review of research on
school field trips and their value in education.
International journal of environmental & science

education. 2014;9(9):235-45. Available from:

https://files.eric.ed.gov/fulltext/E]1031445.pdf

Int. ]. Occup. Safety Health, Volume 16, No 2 (2026), 423-438

Available from:

Available from:

Knowledges and

Available from:

51.

52.

53.

54.

55.

Carrién-Mero P, Morante-Carballo F, Herrera-
Franco G, Jaya-Montalvo M, Rodriguez D, Loor-
Flores DVC et al. Community-university
partnership in water education and linkage
process. Study case: Manglaralto, Santa Elena,
Ecuador. Water. 2021;13(15):1998. Available from:
https://doi.org/10.3390/w13151998

Khanal S, Mendoza R, Phiri C, Rop R, Snel M, Van
WC. The joy of learning: participatory lesson
plans on hygiene, sanitation, water, health and
the environment. IRC Technical Paper Series No.
45. Delft, Netherlands: IRC; 2005. Available from:

https://www.ircwash.org/sites/default/files/Khan
al-2005-Joy.pdf

Shepardson DP, Wee B, Priddy M, Schellenberger

L, Harbor J. Water transformation and storage in
the mountains and at the coast: Midwest students’
disconnected conceptions of the hydrologic cycle.
International journal of science education.
2009;31(11):1447-71.
https://doi.org/10.1080/09500690802061709

Available from:

Eugenio Gozalbo M, Ramos Truchero G, Vallés
RC. University gardens: identifying learning
dimensions as perceived by future teachers.
Ensefianza de las ciencias revista de investigacion
y  experiencias  didacticas. = 2019;37(3):111.
Available from:

https://doi.org/10.5565/rev/ensciencias.2657

UNESCO. Advancing water education and
capacity-building: key for water security and
sustainable development; recommendations for
the future of water-related education for
sustainable development. World Conference on
Education for Sustainable Development, Aichi-
Nagoya, Japan. Paris: UNESCO; 2014. Available
from:
https://unesdoc.unesco.org/ark:/48223/pf0000235
630

https://www .nepjol.info/index.php/IJOSH
438



https://www.nepjol.info/index.php/IJOSH
https://doi.org/10.1016/j.jclepro.2017.04.062
https://doi.org/10.3390/w12020574
https://doi.org/10.1080/13504622.2010.547931
https://doi.org/10.1080/10382046.2011.540103
https://doi.org/10.1590/0104-4060.67101
https://doi.org/10.3126/ijosh.v14i3.52660
https://files.eric.ed.gov/fulltext/EJ1031445.pdf
https://doi.org/10.3390/w13151998
https://www.ircwash.org/sites/default/files/Khanal-2005-Joy.pdf
https://www.ircwash.org/sites/default/files/Khanal-2005-Joy.pdf
https://doi.org/10.1080/09500690802061709
https://doi.org/10.5565/rev/ensciencias.2657
https://unesdoc.unesco.org/ark:/48223/pf0000235630
https://unesdoc.unesco.org/ark:/48223/pf0000235630

