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Introduction

Relevance of the research

Water is one of the most essential resources 
on Earth and plays a pivotal role in several 
life processes and in the functioning of di-
verse ecosystems. Water is indispensable for 
all living organisms, because it is involved 
in fundamental biochemical processes, in-
cluding the transport of nutrients and the 

removal of metabolic waste. Furthermore, 
numerous human activities, including ag-
riculture, industry, and energy production, 
are also significantly dependent on water. 
Freshwater resources are limited, making up 
only 2.5 percent of the Earth’s water supply, 
with much of this – in a form not directly 
usable – stored in ice caps and glaciers. Cli-
mate change, population growth, and pollu-
tion are worsening the growing demand for 
freshwater and potentially leading to a global 
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Abstract

Education plays a crucial role in shaping future generations. This is also the case for the formation of envi-
ronmental attitudes. Hungary is a country with abundant water resources; however, fostering students with 
a strong water attitude is especially important for the future, even in such nations. The objective of this study 
was to adapt and validate the Water Attitude Scale (WAS) questionnaire for use with primary school students in 
Hungary. A total of 964 students from grades 5–8, enrolled in twenty schools located in Southern Transdanubia, 
completed the questionnaire. The results of the confirmatory factor analysis indicated that the original factor 
structure was not an optimal fit for the data, prompting the development of a new four-factor model through 
exploratory factor analysis. The revised factors were: 1) The Value of Water and Responsibility, 2) Awareness 
and Education, 3) Water Usage at Home and in Society, and 4) Responsibility and Intervention. Analysis across 
grade levels revealed that fifth graders showed high initial awareness, which gradually declined in higher 
grades, while attitudes toward water use improved with age. Responsibility peaked in grade 6 but decreased 
slightly thereafter. The adapted questionnaire proved to be a reliable and valid tool for assessing water-related 
attitudes among Hungarian students, making it applicable for both diagnostic purposes in environmental 
education and as a foundation for longitudinal studies.
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water crisis. Sustainable water management, 
including water conservation, pollution re-
duction, and recycling, is critical to ensur-
ing water availability for future generations. 
On 28 July 2010, the United Nations General 
Assembly adopted Resolution 64/292, which 
declared access to safe and clean drinking 
water and sanitation facilities as a human 
right, essential for fully enjoying life and all 
other human rights (United Nations, 2010).

In recent decades, it has become clear that 
freshwater is a limited resource that is sig-
nificantly impacted by human activity. The 
effects of population growth are not as im-
mediately apparent on freshwater consump-
tion, as the regions with the fastest-growing 
populations often have the lowest per capita 
water usage (United Nations, 2023). In lower-
income countries, the primary cause of poor 
environmental water quality is inadequate 
wastewater treatment. In contrast, in higher-
income countries, agricultural runoff repre-
sents the most significant environmental 
challenge (United Nations, 2024). As report-
ed by Seelen, L.M.S. et al. (2019), Europeans 
use an average of 3,550 litres per person per 
day, a quantity that continues to rise with in-
creasing incomes. Their findings showed that 
European respondents significantly underes-
timated their daily water usage, particularly 
regarding the indirect water use associated 
with the production of goods and services. 
Environmental awareness, societal attitudes, 
behaviour, and knowledge play a significant 
role in enabling sustainable socio-economic 
processes (Bodó, A. and Alpek, B.L. 2024). 

In addition to the above, climate skepticism 
is also a critical issue that affects Hungarian 
society too (Jankó, F. et al. 2018). Therefore, 
the role of education is invaluable. The pri-
mary educational goals concerning water 
resource issues should be to foster long-
term changes and nurture conscious citizens 
ready to act on water-related matters. This 
will require a shift in focus toward attitudes, 
knowledge, and behaviours (Hurlimann, A. 
et al. 2009; Gopinath, G. 2014; Amahmid, O. 
et al. 2019). It is crucial to acknowledge that 
young people can establish the fundamental 

elements for lifelong learning and awareness 
at an early stage of their education. This ena-
bles them to make more informed decisions 
about water-related concepts based on accu-
rate knowledge (Rejeski, D.W. 1982; Dieser, 
O. and Bogner, F.X. 2016). The early educa-
tional stages thus present an opportunity to 
model public education on water conserva-
tion. The children of today will eventually 
make decisions about the future use of water 
resources. The most effective way to equip 
the next generation with the knowledge and 
attitudes that promote wise water use and 
proper behaviour is through school educa-
tion (Schaap, W. and van Steenbergen, F. 
2001; Global Water Partnership, 2003; 
Kovačević-Majkić, J. et al. 2022).

Water Attitude Scale

This study is based on a questionnaire pack-
age developed by Yeap, C.H. et al. (2007), 
known as the Water Attitude Scale (WAS), 
which was validated by the authors on a 
primary school-age sample. Yeap, C.H. et al. 
(2007) designed this questionnaire to assess 
four key components. The four components 
are: (1) Water and Environmentally Sustain-
able Development; (2) Water for Health,  
Hygiene, and Recreation; (3) Water, Social 
Equity, and Human Dignity; and (4) Cultur-
al, Traditional, and Religious Practices Re-
lated to Water. The original objective of the 
questionnaire was twofold: firstly, to serve 
as a diagnostic tool for measuring changes 
resulting from water-related pedagogical 
interventions introduced by the research 
group, and secondly, to function as a forma-
tive assessment tool.

Despite undergoing multi-stage testing, 
the questionnaire was conducted with rela-
tively small sample sizes. The initial pilot 
testing was conducted with 43 participants 
(across three groups of teachers), followed 
by a second round with 39 participants (sci-
ence and mathematics teachers). Following 
these tests, the final version was established 
through confirmatory factor analysis. The 
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original five-point Likert scale was reduced 
to a four-point scale, eliminating the neutral 
option. The starting 102 items were gradually 
refined to a final 29 items. The questionnaire 
was administered in a small-sample study 
comprising 24 participants in a science class 
and 27 in a mathematics class, both before 
and after the HVWSHE intervention (see 
subchapter “The HVWSHE curriculum”). 
Yeap, C.H. et al. (2007) grouped the question-
naire items as shown in Table 1.

Research objectives

At the outset of this research project, our 
objective was to develop a standardized 
questionnaire package that could be used to 
diagnose attitudes toward water among pri-
mary school-aged students. A review of the 
literature revealed the WAS questionnaire, 
as previously outlined. However, it became 
clear that the questionnaire, in its original 
form, could not be directly transferred as a 
diagnostic tool into Hungarian educational 
practice. This was due to its use of terms and 
expressions unfamiliar to students in this age 
group, who often lacked the background 
knowledge necessary for proper compre-
hension and evaluation of certain concepts. 
Consequently, we made preliminary adjust-
ments to the original WAS questionnaire, 
clarifying terms like water meter, water theft, 
and sanitation by providing explanations in 
parentheses.

Literature review

Environmental education and its aspects in 
Hungary

The concept of environmental education has 
undergone significant evolution since its ini-
tial appearance, rendering a precise defini-
tion challenging due to its changing content 
(Neal, P. and Palmer, J. 1994). One of the 
most influential international interpretations 
emerged at the Tbilisi Conference 1978, de-
fining environmental education’s aim “to 
succeed in making individuals and com-
munities understand the complex nature of 
the natural and the built environments re-
sulting from the interaction of their biologi-
cal, physical, social, economic and cultural 
aspects, and acquire the knowledge, values, 
attitudes, and practical skills to participate 
responsibly and effectively in participating 
and solving environmental problems, and 
the management of the quality of the envi-
ronment.” (United Nations, 1978, 25).

In recent decades, the scope of environ-
mental education has transformed. Initially, 
it was narrowly focused on environmental 
protection and primarily conveyed by bio-
logy teachers and conservationists. Over 
time, however, the concept expanded to 
include human and social dimensions. The 
principle of sustainability has also taken 
on an increasingly prominent role within 
environmental education over the past few  
decades. Consequently, this field of educa-

Table 1. Cronbach’s alpha coefficients and average inter-item correlation for the factors of the WAS*

Factor Items Cronbach 
alpha

Mean 
correlation

Water and Environmentally Sustainable 
Development 1, 2, 10, 11, 12, 18, 22, 26 0.99 0.45

Water for Health, Sanitation and Recreation 3, 13, 14, 17, 19, 25, 27 0.99 0.34
Water, Social Equity, Human Dignity 4, 5, 6, 16, 23, 28, 29 0.98 0.44
Water in Culture, Tradition and Religious 
Practice 7, 8, 9, 15, 20, 21, 24 0.99 0.43

*N = 51. Source: Yeap, C.H. et al. (2007) p. 7.
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tion is now often designated as “education 
for sustainability”, rendering it pertinent not 
only for biology instructors but for all educa-
tors (Kónya, G. 2019). One of the fundamen-
tal tenets of environmental education is the 
instruction of students through an interdis-
ciplinary approach, with an emphasis on the 
development of skills across a range of con-
texts. Teachers and educational professionals 
need to develop curricula and programs that 
emphasize integrated skill areas, including 
practical applications (e.g., interpersonal col-
laboration, problem-solving, and analysis) 
(Vincent, S. and Focht, W. 2009).

The current Hungarian National Core 
Curriculum (NCC), which has been in effect 
since 2020, plays a foundational role in the 
Hungarian education system. In analysing 
the NCC 2020, Varjas, J. (2021, 2022) demon-
strated its alignment with the 17 Sustainable 
Development Goals (SDGs), two of which are 
directly water related. Goal 6, Clean Water 
and Sanitation, addresses the provision of 
water, drinking water, and associated global 
challenges, while Goal 14, Life Below Water, 
focuses on the protection of oceans, seas, fresh-
water organisms, and water pollution. In his 
2021 analysis, Varjas, J. observed that envi-
ronmental education goals in the NCC 2020 
are now presented more as a list, contrasting 
with the previous versions’ detailed approach. 
This format affords teachers greater autonomy 
but provides less detailed guidance.

The NCC 2020 no longer identifies sustain-
able development as a principal objective. 
The concept of sustainability is referenced in 
social science disciplines, including history, 
civic education, and ethics, and is addressed 
in all natural science subjects. However, 
only in biology and ethics is sustainability 
designated as an independent learning out-
come group, while in geography, this is not 
the case. In the primary school version, ap-
proximately 16.9 percent of the overall text is 
related to sustainable development, increas-
ing to 20.5 percent in secondary school. In 
primary schools, this represents a decrease 
to approximately half the word count seen 
in previous versions.

The HVWSHE curriculum

The study by Yeap, C.H. et al. (2007) relates to 
the HVWSHE curriculum, which aims to im-
part knowledge and values associated with 
water use to foster environmentally conscious 
behaviours among students. The curriculum, 
developed for use in Southeast Asian schools 
through the SEAMEO–UN-HABITAT project, 
encompasses not only water and hygiene edu-
cation but also places significant emphasis on 
the essential human values necessary for sus-
tainability, including honesty, peace, truth, 
love, and non-violence. The HVWSHE curricu-
lum is structured around four main thematic 
strands, which address key topics in a way that 
enables students to gain insight into the multi-
faceted role of water in society and nature. This 
approach fosters the development of valuable 
attitudes toward sustainable water use.

a) Water and Environmentally Sustainable 
Development 

In the first module, students examine the im-
portance of water and its limited availability, as 
well as strategies for contributing to its long-
term preservation, which is vital for sustaining 
life and human well-being. This theme incor-
porates social, environmental, and economic 
perspectives that facilitate students’ compre-
hension of the value of water and the concept of 
environmental sustainability. The educational 
objective is to instill in students a commitment 
to conserving water for future generations 
through the implementation of methods such 
as water conservation and recycling.

b) Water for Health, Sanitation, and Recre-
ation 

This theme posits that water is a founda-
tion for a healthy life, essential for human 
functioning and meeting fundamental hy-
giene needs. The curriculum encompasses 
instruction in water-related hygiene practices 
and the use of appropriate facilities, as well 
as an examination of the role of water in rec-
reational activities. The concept encourages 
students to recognize the health significance 
of clean water and to engage actively in wa-
ter-related activities, such as sports or recrea-
tion, thereby enhancing their quality of life.
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c) Water, Human Dignity, and Social Equity 
In this theme, the proposition is advanced 

that equal access to water and sanitation facili-
ties is a fundamental human right. Students 
are introduced to the concepts of social justice 
and human dignity, alongside the necessity for 
social equality regardless of gender, ethnicity, 
economic status, or geographic location. The 
objective of this theme is to cultivate a sense 
of justice and fairness in students and to equip 
them with the ability to critically examine and 
advocate for the equitable distribution of wa-
ter resources, such as through the implemen-
tation of water metering and cost calculation.

d) Water in Culture, Tradition, and Religious 
Practice 

In the last module, students will gain an 
understanding of how water is integrated 
into the practices of diverse cultures, tradi-
tions, and religions, and the impact this has 
on people’s lives. The curriculum offers stu-
dents the chance to gain a deeper compre-
hension of their own and others’ cultural, 
traditional, and religious practices, thereby 
fostering social cohesion. Furthermore, stu-
dents gain insight into the significance of 
water-related festivals and ceremonies, such 
as water festivals, and learn to express water-
related human values, including respect and 
cooperation, through creative activities.

Each of these themes includes a variety 
of indicators that can be used to assess stu-
dents’ knowledge, cognitive abilities, and 
values. The experiences and attitudes that 
are cultivated through these themes encour-
age students to commit to the sustainable 
use and conservation of water, while also 
fostering an appreciation for water’s role 
in their health and community well-being. 
Researchers have validated the WAS ques-
tionnaire, which is used to measure students’ 
attitudes toward water, using indicators that 
have been developed based on these themes.

Comparison with related scales

Measuring environmental and water attitudes 
is cardinal to understanding and promoting 

sustainable behaviours, especially in educa-
tional and policy contexts. Validated ques-
tionnaires such as CHEAKS, EAI, the New 
Water Culture instrument, and Yeap, C.H.  
et al.’s (2007) values-based water education 
tool provide structured means to assess 
knowledge, attitudes, and behaviours related 
to environmental and water issues. Their com-
parative analysis reveals both methodological 
strengths and persistent gaps, particularly in 
cross-cultural applicability and the linkage be-
tween attitudes and real-world behaviours. 
To situate the development of the Modified 
Water Attitude Scale in context, this section 
reviews several existing instruments for as-
sessing environmental and water-related at-
titudes. The focus is on three prominent scales 
– the Children’s Environmental Attitudes and 
Knowledge Scale (CHEAKS), the Environ-
mental Attitudes Inventory (EAI), and a re-
cent New Water Culture questionnaire – and 
how they compare with the WAS. A summary 
of key characteristics is provided in Table 2.

The Children’s Environmental Attitudes 
and Knowledge Scale (CHEAKS), developed 
by Leeming, F.C. et al. (1995), is a widely used 
instrument for assessing children’s environ-
mental orientations. It consists of 66 items 
divided into a 36-item Attitudes subscale – 
covering verbal commitment, actual commit-
ment, and affect – and a 30-item Knowledge 
subscale, addressing domains such as ani-
mals, energy, pollution, recycling, water, and 
general environmental issues. Responses are 
measured on a 5-point Likert-type scale, with 
higher scores indicating stronger pro-envi-
ronmental attitudes and greater knowledge. 
Originally validated on U.S. children aged 
6–13, CHEAKS has demonstrated acceptable 
reliability (α ≈ .68–.85) and validity, though 
cross-cultural applications (e.g. in Ireland, 
Brazil, Spain) reveal differences in factor 
structures and item relevance, necessitating 
cultural adaptation (Walsh-Daneshmandi, 
A. and MacLachlan, M. 2006; Moreno, I.  
et al. 2016; Galli, F. et al. 2018). While robust 
for evaluating environmental education in-
terventions among children and adolescents, 
CHEAKS is a general ecological instrument 
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rather than domain-specific and is less suit-
able for adult populations.

The Environmental Attitudes Inventory 
(EAI), developed by Milfont, T.L. and 
Duckitt, J. (2010), is a multidimensional 
measure designed to assess the complexity 
of adult environmental attitudes. The full ver-
sion consists of 120 items (12 subscales with 
10 items each), capturing diverse dimensions 
such as Enjoyment of Nature, Ecocentric 
Concern, Support for Conservation Policies, 
Personal Conservation Behaviour, Human 
Dominance, and Confidence in Science and 
Technology. Responses are rated on a 7-point 
agreement scale, with balanced (half reverse-
scored) items to minimize acquiescence bias. 
Psychometric analyses consistently support 
a hierarchical structure in which the 12 sub-
scales load onto two higher-order dimensions: 
Preservation (reflecting pro-environmental 
orientations) and Utilization (reflecting an-
thropocentric and exploitative orientations). 
Shortened versions (e.g. 72- and 24-item 
forms) have been developed for practical 
use while maintaining acceptable reliability 
and validity (Sutton, S.G. and Gyuris, E. 
2015). Originally validated with university 
students in New Zealand, the EAI has since 
been adapted and applied across numerous 
cultural contexts (e.g. Brazil, Spain, Australia, 
North America, Europe), though certain sub-
scales (e.g. environmental movement activ-
ism) show variable cross-cultural relevance 
(Ajdukovic, I. et al. 2019; Andrade, E. et al. 
2021). Despite its broad applicability and 
strong psychometric robustness, the EAI is 
not tailored to specific domains such as water-
related issues, is less sensitive to short-term 
educational interventions, and to date lacks a 
validated Hungarian adaptation – highlight-
ing a gap this study’s WAS seeks to address.

The “New Water Culture” (NWC) Ques-
tionnaire, developed by Benarroch, A. et al. 
(2021), was designed to assess knowledge, 
attitudes, perceptions, and practices (KAPP) 
consistent with the NWC paradigm, which 
conceptualizes water as an eco-social resource 
requiring sustainable, participatory, and de-
mand-oriented management in contrast to tra-

ditional supply-driven approaches (Ramírez-
Segado, A. et al. 2023). The instrument was 
initially composed of 20 Likert-type items 
(1–4 scale, with no neutral option) generating 
51 variables and was subsequently refined 
through expert panel review – including 
contributions from the New Water Culture 
Foundation – into a validated 27-item scale. 
These items are organized into four thematic 
areas: (1) perceptions of scarcity, quantity, 
and distribution; (2) recognition of water’s 
multiple dimensions (environmental, social, 
cultural, economic); (3) preferences for par-
ticipatory and sustainable management strat-
egies; and (4) personal water-saving actions. 
The final version demonstrated high internal 
consistency (Cronbach’s α ≈ .91) and strong 
content validity (Aiken’s V ≈ .84). Developed 
and validated in Spain, the NWC question-
naire has been primarily applied to the gen-
eral public, students, and pre-service teach-
ers in formal education contexts (Ramírez-
Segado, A. et al. 2023). Unlike broader eco-
logical instruments such as CHEAKS and 
EAI, the NWC questionnaire is explicitly wa-
ter-specific and education-oriented, though 
its cultural grounding in Iberian water policy 
discourse means adaptation is required for 
other contexts, including Hungary.

Conceptual distinctions and measurement of 
knowledge, beliefs, and attitudes

In the literature on environmental and water 
education, knowledge, beliefs, and attitudes 
are commonly conceptualized as distinct yet 
interrelated constructs. Knowledge is treated 
as factual or conceptual understanding of en-
vironmental and water-related issues and is 
typically assessed with objective instruments 
such as factual quizzes, structured tests, or 
knowledge subscales (Walsh-Daneshmandi, 
A. and MacLachlan, M. 2006; Rosa, C.D.  
et al. 2022; Mostacedo-Marasovic, S.-J. et al. 
2023). Beliefs refer to convictions and sym-
bolic or cultural meanings attached to envi-
ronmental and water phenomena; these are 
examined with belief subscales, the New Eco-
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logical Paradigm (NEP) and its child version, 
and – critically – qualitative or ethnographic 
approaches that surface culturally embed-
ded meanings (Kopnina, H. 2011; Rosa, C.D.  
et al. 2022; Mostacedo-Marasovic, S.-J. et al. 
2023; Berze, I.Z. et al. 2024). Attitudes capture 
affective evaluations and predispositions, of-
ten including behavioural intentions, and are 
measured with well-established scales such as 
CHEAKS, the EAI, and the Two-Major Envi-
ronmental Values (2-MEV) instrument (Musser, 
L.M. and Malkus, A.J. 1994; Wilfong, M. et al. 
2023; Vucetich, J.A. et al. 2024).

Validated tools like CHEAKS, EAI, and 
2-MEV rely on factor-analytic procedures 
and, increasingly, Rasch modelling and 
Item Response Theory (IRT) to sharpen con-
struct separation and improve item perfor-
mance (Musser, L.M. and Malkus, A.J. 1994; 
Walsh-Daneshmandi, A. and MacLachlan, 
M. 2006; Milfont, T.L. and Duckitt, J. 
2010; Mamat, M.N. and Mokhtar, F. 2012; 
Liefländer, A.K. and Bogner, F.X. 2018; 
Vucetich, J.A. et al. 2024; Ngan, S.F. and Li, 
C.S. 2025). Disciplinary emphases, however, 
differ: pedagogy and curriculum studies 
stress experiential and transdisciplinary inte-
gration (Palozzi, J.E. et al. 2025), educational 
psychology advances identity-based expla-
nations (Freed, A. 2018; Pagano, L.P. et al. 
2025), sociology situates orientations within 
social-demographic contexts (Newman, 
T.P. and Fernandes, R. 2016), and anthro-
pology foregrounds symbolic beliefs, local 
knowledge, and inequities related to water 
(Jackson, S. 2011; Lahiri-Dutt, K. 2020; 
Wilfong, M. et al. 2023). Despite these ad-
vances, several challenges persist – most no-
tably the conceptual ambiguity of “beliefs”, 
the limitations of NEP with children, cross-
cultural validity concerns for “Western”-
developed scales, and the enduring gap be-
tween self-reported attitudes and behaviour 
(Moore, S. et al. 1994; Grob, A. 1995; Zhu, Z. 
et al. 2019; Yu, J.-H. et al. 2021; Hundemer, S. 
et al. 2022; Rosa, C.D. et al. 2022).

In water-specific contexts, water knowl-
edge centres on objective understanding of 
cycles, conservation, and management and is 

increasingly anchored in standards and wa-
ter-literacy frameworks (Yu, J.-H. et al. 2021; 
Mostacedo-Marasovic, S.-J. et al. 2023). 
Water beliefs encompass both factual beliefs 
and symbolic meanings – such as sacredness 
or identity value – often documented in in-
digenous or traditional settings and associ-
ated with preservation behaviours (Sindik, 
J. and Araya, Y.N. 2013; Freed, A. 2018; 
Lahiri-Dutt, K. 2020). Water attitudes cover 
evaluative tendencies and willingness to en-
gage in water-saving practices, with recent 
child/adolescent instruments and composite 
water-literacy measures extending the toolkit 
(Aysu, B. et al. 2025). In addition, the Water 
Attitude Scale (WAS) has been specifically 
developed to capture students’ perceptions 
and values in water education, further broad-
ening the range of validated instruments 
available for water-related research (Yeap, 
C.H. et al. 2007). Demographic heterogene-
ity is common: gender, age, education, place, 
and broader contextual factors systematically 
shape knowledge, attitudes, acceptance, and 
behaviour (Braun, T. et al. 2018).

Identity-based pathways frequently out-
perform attitude-only models in explaining 
behaviour: structural models show environ-
mental knowledge acting as a distal driver 
via attitudes and intentions, while values and 
emotions exert comparatively strong direct 
effects. Classroom-embedded, dialogical ap-
proaches and theory-based formative assess-
ment broaden the lens beyond knowledge–at-
titude–behaviour by capturing relevance, re-
sponsibility, and identity exploration (Ligorio, 
M.B. 2010; Granit-Dgani, D. et al. 2017). 

Materials and methods

Sampling

The primary area for questionnaire sampling 
was the South Transdanubia region in SW 
Hungary (Figure 1). This region is charac-
terized by a high number of small schools 
with few students, which have undergone 
continuous transformations: “Over the past 
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seven decades, education policy measures 
have left a profound impact on the school 
network, including institutional restructur-
ing, closures, and occasionally the establish-
ment of new schools” (Andl, H. 2023, 259). 
In many small settlements, these educational 
facilities have been shut down, necessitating 
that students commute to other locations. A 
total of seventy-two primary schools were 
contacted for this survey. Of these, twenty 
granted permissions to administer the ques-
tionnaire. The schools are situated in fifteen 
different towns within the region. The insti-
tutions encompass rural primary schools (no-
tably small schools) in the villages of Látrány 
and Szőlősgyörök, as well as institutions in 
cities like Nagykanizsa and the regional  
centre, Pécs. 

The statistical representativeness of the 
population is evident in the region, as dem-
onstrated by the chi-square tests, which indi-
cate a statistically significant relationship be-
tween the legal status of the settlements, the 
response rates, and the number of respond-

ents relative to the total number of primary 
school students in each grade level (Table 3). 

The total number of participating stu-
dents was 964. Of these, 20 percent were 
in fifth grade (197 students), 25 percent in 
sixth grade (237 students), 26 percent in sev-
enth grade (253 students), and 29 percent 
in eighth grade (277 students). The grade 
distribution by municipality demonstrates 
that certain grades are more homogeneous 
in certain municipalities, as only a limited 
number of schools agreed to administer the 
survey across all upper grades. Full grade-
level data collection was only conducted in 
Látrány, Nagykanizsa, and Pécs (Figure 2).

Questionnaire adaptation

As previously noted in the introduction, the 
original WAS questionnaire included a mul-
titude of terms and expressions that were 
either unfamiliar to the target age group or 
beyond the scope of their background knowl-

Fig. 1. Spatial dimensions of the population by settlements of school. Source: Authors’ own elaboration.
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edge for assessment purposes. Accordingly, 
the initial version of the WAS questionnaire 
was modified to provide clarification regard-
ing certain terms. For example, regarding the 
phenomenon of water theft, we provided an 
illustrative example, stating, “e.g. someone 
uses a neighbour’s water without paying for 
it”. Concerning the objective of a water con-
servation campaign, we offered a clarifica-
tion, stating, “The purpose of this would be 
to encourage people to save water”. In the 
context of sanitary items, we offered a defi-
nition, stating, “sanitary = faucets, showers, 
bathtubs”. For instance, the term “water me-
ters” was clarified as “a water meter meas-

ures water consumption in a house/apart-
ment”. Additionally, the concept of the water 
cycle was elucidated as “without the water 
cycle, the ecosystem would be harmed”. Fur-
thermore, the term “erosion” was defined as 
“erosion = the degradation of land surfaces”. 
Following these initial modifications, a large-
scale survey was conducted.

However, additional issues emerged with 
certain statements, as most students encoun-
tered difficulty in understanding questions 2, 
14, 21, and 28. Regarding question 2, a con-
siderable number of students encountered 
difficulties in interpreting the term “drinking 
water at the garden faucet”. Question 14 did 

Fig. 2. Distribution of age groups in the population by settlement of school. Source: Authors’ own elaboration.

Table 3. Statistical representativeness of the participants based on Chi-square test of independence*

Attribute 1 Attribute 2 Df χ² value

Legal status of settlement All respondents
Non-respondents

30
472

607.43
1,314.00

Legal status of settlement

Fifth grade Respondents
Non-respondents

122
14

424.86
138.66

Sixth grade Respondents
Non-respondents

120
20

419.32
199.55

Seventh grade Respondents
Non-respondents

116
18

406.48
140.96

Eight grade Respondents
Non-respondents

120
14

420.04
133.88

*p-value <0.001, Fisher exact <0.001. Source: Authors’ own elaboration.
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not resonate with the age group in question, 
as students frequently reacted with exces-
sive humour. Questions 21 and 28 presented 
interpretation challenges, as students lacked 
sufficient background knowledge to grasp 
government responsibilities or the phenom-
enon of water theft, despite the added expla-
nations. These concepts were largely unfa-
miliar, especially for this age group.

Data processing

Confirmatory factor analysis: Purpose 
and application in the research

The concept of reliability concerns the con-
sistency of measurement outcomes. It en-
compasses test-retest reliability, internal con-
sistency, and inter-rater reliability, which are 
essential for identifying random and system-
atic errors in measurements (Streiner, D.L. 
et al. 2015; Mohajan, H.K. 2017). Although 
reliability pertains to the precision of test 
scores in representing an attribute, it does not 
confirm the attribute measured or the test’s 
effectiveness. This is the realm of validity 
(Slaney, K. 2017). Validity pertains to the ac-
curacy of measurement tools in capturing the 
intended construct (Buckingham, B.R. et al. 
1921). The link between factor analysis and 
construct validity has been recognized since 
Thompson, B. and Daniel, L.G. (1996). The 
mid-twentieth century saw a shift in focus to-
wards the assessment of validity through the 
structural configuration of test variables, of-
ten employing factor analysis. This shift was 
observed by Goodwin, L.D. and Leech, N.L. 
(2003) and represented a departure from the 
previous emphasis on correlating test scores 
with external criteria.

Confirmatory factor analysis (CFA) is a sta-
tistical technique employed to confirm the 
factor structure hypothesized by research-
ers. It is widely employed to bolster construct 
validity in measurement tools (DiStefano, C. 
and Hess, B. 2005). Researchers utilize CFA 
to furnish evidence of validity for a measure-
ment instrument, drawing on its factor struc-

ture and the item-to-factor relationship pat-
terns (Rios, J. and Wells, C. 2014). Typically, 
researchers provide evidence in support of 
this in the subsequent formats. For data anal-
ysis, we used JASP4 and RStudio5 software.

Fit indices: Use and significance in 
CFA

This study utilizes CFA to validate a modi-
fied version of the WAS. The key model 
fit indices – including the Comparative 
Fit Index (CFI), Tucker-Lewis Index (TLI), 
Root Mean Square Error of Approximation 
(RMSEA), and Standardized Root Mean Re-
sidual (SRMR) – are employed to evaluate 
the congruence between the revised model 
and observed data. These indices facilitate a 
comprehensive understanding of the model’s 
suitability and ensure that the scale’s con-
structs are appropriately measured within 
the new demographic.

Both the CFI and the TLI are indices that 
range from 0 to 1. A CFI value above 0.90 is 
indicative of an acceptable fit, whereby the 
proposed model is evaluated in comparison 
to a null model. The TLI is analogous to the 
CFI, yet it also considers model complexity. 
Values exceeding 0.95 indicate an appropri-
ate fit. Additionally, the RMSEA and SRMR 
are important. An RMSEA value below 0.06 
suggests a good fit, although it should be 
noted that caution is advised in models with 
limited degrees of freedom, as this value 
may be misleading in such cases. SRMR is 
less sensitive to model complexity, with val-
ues under 0.08 considered acceptable (Shi, 
D. et al. 2019; Khademi, A. et al. 2023). This 
approach allows the study to assess model 
fit while addressing the challenges and nu-
ances in cross-cultural adaptation of attitudi-
nal measures, thereby contributing to more 
accurate and generalizable findings in edu-
cational and environmental research.
4 JASP Team (2024). JASP (Version 0.18.3) [Software]. 

JASP Team (Revelle, W. 2018).
5 RStudio Team (2023). RStudio: Integrated Develop-

ment for R, Version 2023.06.1 (Software). Posit, PBC.
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Exploratory factor analysis

Empirical methods such as exploratory factor 
analysis (EFA) reveal patterns within the corre-
lations of items in a measurement tool and their 
unknown domains (factors) (Tavakol, M. and 
Wetzel, A. 2020). EFA clarifies the relationship 
patterns among assorted items and constructs 
(Knekta, E. et al. 2019). Furthermore, it identi-
fies items that do not align with the anticipated 
construct, suggesting their exclusion from the 
assessment (Knekta, E. et al. 2019). The EFA 
provides evidence to support the validity of 
a construct, which in turn informs decisions 
regarding its factor structure. In particular, the 
factor solution derived from the EFA demon-
strates the relationships between the constructs 
of interest and indicators such as behaviours 
and attitudes. This offers a basis for validat-
ing the construct’s measurement and for sup-
porting theoretical frameworks (Brown, T.A. 
2015), As a result, the empirical and theoreti-
cal understanding of the measure is enhanced 
(Knekta, E. et al. 2019).

In EFA, we used Promax rotation to facili-
tate the identification of underlying factor 
structures within the scale. Promax rotation, 
a type of oblique rotation, allows factors to be 
correlated, which is often more representa-
tive of real-world data where constructs may 
not be fully independent. This approach al-
lowed us to achieve a clearer and more inter-
pretable factor solution by maximizing the 
variance of the factor loadings and provid-
ing insight into the relationships between the 
identified factors (Finch, H. 2006). 

Results

Modification of the questionnaire

To assess the reliability of the research data, 
a confirmatory factor analysis was conducted 
to ascertain the validity of the original fac-
tor structure proposed by Yeap, C.H. et al. 
(2007) within the context of the current sam-
ple. The structure developed by Yeap, C.H. 
et al. (2007) exhibited at least one negative ei-
genvalue in the covariance matrix, indicating 
deficiencies in the model specification. The 
data structure became interpretable when 
the condition for the program to search for 
correlations between factors was removed. 
However, even with this adjustment, the 
resulting model lacked statistical reliability, 
even at the component level (Table 4). 

Utilizing our dataset with a larger sample 
size, we developed a novel model based on 
the original WAS questionnaire (Appendix A). 
After exploratory factor analysis, we removed 
questions 2, 14, 21, and 28 due to their low 
factor loadings and issues observed during 
completion (see subchapter “Questionnaire 
adaptation”). This resulted in a more coher-
ent model (Table 5, Appendix B). The original 
number of factors was retained, but their con-
tent composition changed (Table 6). 

The content of the four new factors has 
been modified, necessitating adjustments 
to their grouped labels. The correlations be-
tween the factors are displayed in Figure 3.

The first factor, designated as Fc1, is enti-
tled “The Value of Water and Responsibility”. 

Table 4. Reliability analysis of the original WAS factor structure
Reliability model Factor 1 Factor 2 Factor 3 Factor 4

McDonald’s Omega (ω)
Cronbach’s Alpha (α)

0.569
0.522

0.708
0.669

0.445
0.412

0.240
0.234

Source: Authors’ own elaboration.

Table 5. Reliability analysis of the modified WAS

Reliability model Factor 1 Factor 2 Factor 3 Factor 4
McDonald’s Omega (ω)
Cronbach’s Alpha (α)

0.880
0.876

0.790
0.786

0.664
0.646

0.670
0.658

Source: Authors’ own elaboration.
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This factor emphasizes students’ acknowl-
edgment and assumption of accountability 
for the significance and preservation of wa-
ter. It includes items addressing themes such 
as the responsibility associated with water 
conservation, the appreciation of water’s aes-
thetic qualities, the stabilizing effects of the 
water cycle, and the significance of water for 
human health.

The second factor (Fc2), “Awareness and 
Education”, is centred on educational initia-
tives and awareness-building, encouraging 
students to disseminate information regard-
ing the importance of water conservation to 
others. The items included in this factor are 
organized around three primary areas: per-
sonal development regarding water-related 
issues, intention to participate in water-sav-

ing campaigns, and sharing of knowledge 
about water conservation.

The third factor (Fc3), “Water Usage at 
Home and in Society”, encompasses ques-
tions related to personal and societal water-
use habits and attitudes. This encompasses 
the willingness to conserve water, the indi-
vidual’s responsibility in its usage, and the 
social equity of access to and the mainte-
nance of hygiene through its use.

The fourth factor (Fc4), “Responsibility and 
Intervention”, addresses individual respon-
sibility, intervention intentions, and ethical 
concerns. It examines students’ attitudes 
toward avoiding water pollution, reporting 
leaks and water theft, and the ethical percep-
tion of water meter tampering. The number of 
items within each factor is provided in Table 7.

Table 6. Model fit and test summary of the modified WAS
Test Results

Chi-Square Test Baseline Model: χ² = 7769.331; Df = 300; p < 0.001 
Factor Model: χ² = 868.393; Df = 269; p < 0.001

Bartlett’s Test χ² = 7687.393; Df = 300; p < 0.001

Fit indices

CFI = 0.920
TLI = 0.911
RMSEA = 0.048
SRMR = 0.044

Source: Authors’ own elaboration.

Fig. 3. Structure of the modified WAS. Source: Authors’ own elaboration.
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Development of Water Attitudes by grade

In the following phase of the research, an in-
vestigation was conducted to ascertain wheth-
er the grouped factors of the questionnaire, 
calculated for each student, demonstrated any 
correlations when analysed by grade. Based on 
the Welch-ANOVA test (Table 8 and 9), the sec-
ond and third factors exhibited significant cor-
relations, while the fourth factor, though above 
the significance threshold, was close to it.

With regard to the “Awareness and 
Education” (Fc2), the observed decline in the 
mean value indicates a potential reduction 
in students’ awareness and commitment to 

education as they progress through the grade 
levels. The fluctuation in standard deviation 
indicates changes in the differences of opinion 
among students, though no significant discrep-
ancies are evident. The minimum value re-
mains constant, except for a slight increase ob-
served in one grade level. The maximum value 
remains constant, indicating that the highest 
level of commitment remains unaltered.

The slight increase in the mean value for 
“Water Usage at Home and in Society” (Fc3) 
indicates a positive trend, suggesting that stu-
dents’ water-use habits and attitudes tend to 
improve with grade level. The observed fluc-
tuation in standard deviation indicates an in-

Table 7. Items of the modified WAS factors

No. Factor Items of scale
1
2
3
4

The Value of Water and Responsibility
Awareness and Education
Water Usage at Home and in Society
Responsibility and Intervention

11, 17, 18, 19, 22, 23,24, 25, 26, 27, 29
7, 9, 12, 13, 15
1, 6, 8, 10, 20
3, 4, 5, 16

Note: In the modified version of the WAS, the following items were categorized: Knowledge – 7, 18, 19, 26; 
Beliefs – 6, 8, 10, 20, 22, 23, 24, 29; Attitudes – 1, 3, 4, 5, 9, 11, 12, 13, 15, 16, 17, 25, 27. This classification 
reflects the different pedagogical implications of the items: knowledge relates to factual understanding, 
beliefs reflect normative or value-based assumptions, while attitudes capture emotional and behavioural 
orientations toward water. Source: Authors’ own elaboration.

Table 8. Welch’s ANOVA Test – Correlations between grade levels and water attitudes

Attitude Df Sum Sq Mean Sq F value p-value
The Value of Water and Responsibility
Awareness and Education
Water Usage at Home and in Society
Responsibility and Intervention

3
3
3
3

68.0
208.7
21.0
13.5

22.5300
69.5570
7.0026
4.5090

1.3681
16.1970
4.1846
2.5086

0.250
0.000
0.000
0.051

Source: Authors’ own elaboration.

Table 9. Descriptive statistics for factors 2–4
Factors Factor 2 Factor 3 Factor 4
Grade 5 6 7 8 5 6 7 8 5 6 7 8

Number of 
students 197 237 253 277 197 237 253 277 197 237 253 277

Mode 9.81 9.81 9.81 9.81 2.59 2.59 2.59 2.59 9.36 9.36 9.36 8.35
Mean 9.13 8.23 8.29 7.79 4.02 4.30 4.16 4.42 7.55 7.75 7.44 7.48
SD 1.97 2.13 2.00 2.15 1.22 1.34 1.24 1.35 1.35 1.08 1.52 1.36
Min 3.27 3.27 3.81 3.27 2.59 2.59 2.59 2.59 2.34 3.67 2.34 2.34
Max 13.08 13.08 13.08 13.08 8.41 10.36 8.16 10.36 9.36 9.36 9.36 9.36
Source:Authors’ own elaboration.
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crease in the diversity of opinions among stu-
dents. The minimum value remains constant, 
indicating that the lowest level of commitment 
remains unaltered. The fluctuations in the 
maximum value indicate that the highest level 
of commitment varies between grade levels.

Finally, regarding “Responsibility and 
Intervention” (Fc4), the fluctuations in the 
mean indicate that students’ sense of re-
sponsibility and intention to intervene vary 
across grade levels, without a clear trend. 
The changes in standard deviation suggest 
that differences in opinions do not follow a 
distinct pattern. Variations in the minimum 
value show that the lowest level of commit-
ment differs across grades. The maximum 
value remains constant, indicating that the 
highest level of commitment is stable.

In general, it can be stated that the values 
of the factors in question undergo a change as 
students’ progress through the various grade 
levels. Regarding the factor “Awareness and 
Education” (Fc2), fifth-grade students dem-
onstrate the greatest commitment, although 
this commitment then declines gradually in 
subsequent grades. The data indicate that re-
sponses from fifth graders exhibit less variabil-
ity, whereas variability in responses increases 
in later grades. As indicated by the “Water 
Usage at Home and in Society” (Fc3) factor, 
students demonstrate enhanced awareness 
and commitment across grade levels, particu-
larly in eighth grade. The distribution data 
demonstrates a notable positive skewness and 
a pronounced peak, indicating that a subset 
of students attain higher scores than the re-
mainder. Regarding the “Responsibility and 
Intervention” (Fc4) factor, fifth and sixth grad-
ers evince a heightened sense of responsibil-
ity and intention to intervene. However, this 
declines slightly in seventh and eighth grades. 
The distribution data indicate a reduction in 
dispersion, with a few notably high values.

These changes reflect developmental 
processes associated with age, which influ-
ence students’ water-related attitudes and 
commitment within and across grade lev-
els. Significant differences are evident in 
students’ water-related attitudes and com-

mitment when comparing academic levels. 
Fifth graders typically demonstrate a less 
developed awareness of water conserva-
tion and management practices. At this age, 
the primary objective of education should 
be the establishment of awareness and the 
imparting of fundamental knowledge. By 
the eighth grade, students typically dem-
onstrate a heightened level of awareness 
and a more nuanced understanding of the 
personal and societal implications of water 
use. Consequently, their sensitivity to water 
management issues increases, enabling them 
to view water consumption habits and their 
societal impact with greater criticality.

The capacity for assuming responsibility 
and engaging in intervention also under-
goes a transformation as students progress 
through the academic grades. Fifth and sixth 
graders typically demonstrate a heightened 
sense of responsibility and more active 
involvement in environmental matters. 
However, this attitude may exhibit a slight 
decline among seventh and eighth grad-
ers, potentially influenced by social norms, 
age-specific traits (such as adolescence) and 
evolving interests. 

Beyond these developmental patterns, we 
also examined whether settlement type was as-
sociated with differences across the four extract-
ed factors. Four one-way analyses of variance 
(ANOVAs) were conducted, with the assump-
tion of homogeneity of variances met in each 
case, as indicated by non-significant Levene’s 
tests (all p > .31). The omnibus ANOVAs re-
vealed no statistically significant differences 
between settlement types on any of the factors 
(Factor1: F(2, 961) = 0.350, p = .705; Factor2: F(2, 
961) = 1.986, p = .138; Factor3: F(2, 961) = 0.654, 
p = .520; Factor4: F(2, 961) = 0.680, p = .507). 
Robust Welch tests yielded the same pattern of 
non-significant results. Effect sizes were consist-
ently trivial (η² < .01), suggesting that settlement 
type did not account for meaningful variation 
in students’ responses on the four factors. These 
findings indicate that while developmental dif-
ferences across age groups are apparent, the 
influence of settlement context is negligible in 
shaping students’ water-related attitudes.
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In sum, the analyses indicate that age-relat-
ed patterns exert a more consistent influence 
on students’ water-related attitudes than set-
tlement context, a finding that sets the stage 
for the subsequent discussion of educational 
implications.

Discussion and conclusions

The study findings provide insight into how 
Hungarian students’ attitudes toward water 
and environmental sensitivity evolve with 
grade level, shedding light on age-related shifts 
in both awareness and engagement. In terms of 
“Awareness and Education” (Fc2), fifth-grade 
students displayed the highest awareness and 
commitment to water-related issues, but this 
commitment appeared to decrease slightly in 
higher grades. This trend suggests a potential 
need for sustained or enhanced engagement 
strategies as students’ progress to maintain 
and deepen their understanding of water con-
servation. The variability in responses also 
increased, indicating a growing diversity of 
perspectives with age. For “Water Usage at 
Home and in Society” (Fc3), there was a grad-
ual increase in positive attitudes and practices, 
particularly noticeable by eighth grade. This 
trend suggests an overall improvement in stu-
dents’ water-conscious behaviour over time. 
The distribution of responses, showing a skew 
towards higher scores, points to a subset of 
students who display notably elevated levels 
of commitment. With the “Responsibility and 
Intervention” (Fc4) factor, fifth and sixth grad-
ers showed a stronger sense of responsibility 
and intervention in water issues. However, 
this commitment slightly decreased in seventh 
and eighth grades, possibly due to adolescent 
developmental factors, shifting interests, and 
peer influence. This observation highlights 
the importance of reinforcing responsibility 
as students grow older, countering potential 
declines in environmental engagement during 
adolescence.

The observed decline in awareness from 
grade 5 onwards resonates with international 
findings that environmental sensitivity of-

ten diminishes during early adolescence, 
when cognitive demands increase and peer 
influences strengthen (Liefländer, A.K. 
and Bogner, F.X. 2018; Otto, S. et al. 2019; 
Grønhøj, A. and Hubert, M. 2022). This 
highlights the importance of sustained edu-
cational reinforcement: early gains in aware-
ness need to be consolidated through age-
appropriate activities that connect abstract 
knowledge with practical action. At the same 
time, the increase in positive attitudes toward 
daily water use by grade 8 suggests that old-
er students can translate abstract principles 
into personal habits, provided that curricula 
emphasize experiential and participatory ap-
proaches. The temporary peak in responsibil-
ity observed in grade 6, followed by a slight 
decline, points to a window of opportunity 
for interventions that foster civic responsibil-
ity and ethical reflection before adolescence 
reshapes motivational orientations.

Yeap, C.H. et al. (2007) identified a positive 
shift in perceptions among lower secondary 
students following the integration of the 
HVWSHE curriculum. In comparison, the 
present study reveals notable variations in 
attitudes among Hungarian students as they 
progress through their educational trajecto-
ries. This observation lends support to the 
conclusion of Yeap, C.H. et al. (2007) that tar-
geted educational strategies can effectively 
foster improved water-related perceptions 
among specific age groups. Moreover, the 
findings of Yeap, C.H. et al. (2007) emphasize 
the importance of continuous educational in-
itiatives to maintain students’ engagement 
and awareness about water-related issues. 
The present study corroborates this notion, 
as it reveals a decline in students’ sense of 
responsibility and willingness to intervene 
in environmental matters during the seventh 
and eighth grades. This trend underscores 
the necessity for sustained educational pro-
grams that aim to reinforce positive attitudes 
toward water conservation as students ma-
ture. However, it is crucial to underscore 
that the findings of Varjas, J. (2021, 2022) 
point to a decline in the level of expectations 
regarding environmental education within 
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the National Core Curriculum 2020. This de-
cline presents a challenge in the context of 
Hungary, potentially impeding the efficacy 
of environmental education initiatives aimed 
at fostering positive attitudes and awareness 
about water among students.

The value of the revised and validated 
questionnaire lies primarily in its potential 
to advance research on environmental and 
water-related attitudes in Hungary and other 
European contexts. As a robust instrument, it 
enables systematic assessment of students’ atti-
tudes toward water and environmental issues, 
offering reliable data for academic inquiry. The 
scale also supports longitudinal investigations, 
allowing researchers to track developmental 
changes across age cohorts and to evaluate 
the long-term impact of specific educational 
interventions. Furthermore, its adaptability to 
diverse European contexts ensures that it can 
be modified to reflect regional environmental 
challenges and cultural specificities, thereby 
contributing to comparative studies and cross-
national educational research.

Beyond its research value, the revised 
Water Attitude Scale provides direct peda-
gogical benefits. It can function as a forma-
tive tool, offering feedback that supports cur-
riculum development and instructional de-
sign aimed at strengthening environmental 
education. Teachers may use the instrument 
to better understand students’ perceptions, to 
identify opportunities for integrating water-
related issues into everyday teaching, and 
to foster critical awareness of sustainability. 
In teacher training, the questionnaire can 
help future educators develop strategies for 
meaningful student engagement, while in 
practice it may encourage reflective peda-
gogy and evidence-based decision-making. 
By enabling comparative insights across dif-
ferent school contexts, the scale not only in-
forms classroom practice but also contributes 
to broader educational policy discussions.

One important omission concerns the 
dimension of indirect water use, which re-
fers to the hidden water footprint of energy 
production, food consumption, and mate-
rial goods. This construct was not included 

in the original WAS developed by Yeap, 
C.H. et al. (2007), and therefore it was not 
part of the Hungarian adaptation either. 
While pedagogically relevant, its assess-
ment poses challenges with students aged 
10–14, as the concept requires abstract rea-
soning about production and consumption 
chains that exceed their everyday experience. 
Nevertheless, introducing indirect water use 
through project-based or experiential learn-
ing may represent an important future direc-
tion in environmental education, and future 
questionnaire adaptations might incorporate 
simplified items targeting this dimension.

Some items, such as reporting leaks, tam-
pering with meters, or questions of social 
equity, may appear to exceed the immediate 
experience of 10–14-year-old students. We 
acknowledge this potential limitation. At the 
same time, our findings suggest that students 
were able to provide consistent responses, 
indicating that they can engage with such 
issues at an attitudinal level even if not all of 
them encounter these situations in practice. 
As with many attitude measures, respons-
es may be influenced by socially desirable 
norms, which is itself relevant in understand-
ing how civic and environmental expecta-
tions are internalized during adolescence.

In order to further contextualize the 
Hungarian findings, it is useful to draw on 
related research from Central and Eastern 
Europe. Although these studies typically re-
lied on different instruments rather than the 
Water Attitude Scale, they nonetheless reveal 
comparable regional dynamics. In Serbia, for 
instance, validation work identified a three-
factor structure that emphasized the rejec-
tion of anthropocentrism and the salience of 
ecological crisis perceptions (Vdović, M. et 
al. 2024). A Czech study likewise confirmed 
that pro-environmental orientations among 
young people were present, but their inter-
nal consistency varied depending on the 
applied measurement tool, underscoring 
the challenges of transferring scales across 
contexts (Laníková, S. and Zíka, V. 2025). In 
Greece, the internal consistency of the NEP 
scale proved unsatisfactory, raising ques-
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tions about its applicability in this cultural 
setting (Matsiori, S.K. 2020). Polish findings, 
by contrast, suggested a two-factor solution 
reflecting an ambivalence between economic 
development priorities and environmental 
responsibility (Dyr, W. and Prusik, M. 2020). 
Taken together, these results highlight that 
environmental attitudes in the region are 
strongly conditioned by socio-cultural and 
economic contexts, which not only reinforces 
the relevance of the Hungarian findings but 
also underscores the necessity of context-
sensitive approaches in cross-cultural at-
titude research. Consequently, given that 
Hungarian public education traditionally 
places strong emphasis on lexical knowl-
edge (i.e. the transmission of factual content), 
it is likely that students are relatively well 
equipped to understand even those items 
that may initially appear remote from their 
everyday experience—such as questions 
about water meters.

It should be noted that the findings of this 
research are subject to certain limitations that 
may affect their generalizability. Primarily, 
the study was conducted exclusively in the 
Southern Transdanubia region of Hungary, 
which may limit the applicability of the re-
sults to other geographic areas with differing 
environmental education contexts. In addi-
tion, the lack of responses from certain grades 
in some schools may introduce some bias and 
limit the robustness of the data. Another lim-
itation is that socioeconomic variables (e.g. 
parental education, household resources) 
and finer-grained urban–rural distinctions 
were not available. These factors could have 
provided additional explanatory power and 
should be incorporated in future research.

Further research could be conducted in 
the form of longitudinal studies, tracking 
students’ attitudes and awareness regard-
ing water conservation throughout their 
educational trajectories. Such investigations 
would provide deeper insights into the evo-
lution of these attitudes over time and the 
effectiveness of educational interventions. 
Additionally, expanding the study to encom-
pass multiple regions across Hungary would 

enhance the generalizability of the findings 
and allow for comparative analyses of envi-
ronmental attitudes in diverse educational 
settings. This approach could yield valuable 
data on regional differences in environmen-
tal awareness and inform the development 
of targeted educational strategies to address 
specific community needs.
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Appendix A
The modified WAS scale. (Questions to be deleted by CFA are marked in red)
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Appendix B

The modified WAS scale (Final version)

1 It is all right to keep tap water running when 
brushing teeth. 14

Tampering with a water meter, or manipu-
lating it, is wrong (a water meter measures 
household water use).

2 It is important not to dirty drains, rivers, 
lakes, sea, or catchment area. 15 I appreciate the beauty of lakes, rivers, and 

the sea.

3 If I see leakage in water pipes or at the toilet, 
I should tell my parents or teachers. 16

The water cycle stabilizes our environment 
(without the water cycle, ecosystems would 
be harmed).

4
I would report water theft if I see it (e.g. 
someone uses a neighbour’s water without 
paying).

17 Water is important to health.

5 Only people who cannot afford to pay water 
bill should try to save water. 18

Since there is no water shortage in my school 
or home, I do not have to care much about 
saving water.

6 I read books or follow news about water 
issues. 19 Even if there is enough water now, we 

should still save water for future use.

7 It is not necessary to discuss the values of 
water in school. 20 Rich and poor people should be charged the 

same water tariff.

8 I like to share my knowledge about how to 
save water. 21 It is important for girls to have proper water 

supply and sanitation facilities just like boys.

9 Water is cheap, we do not have to try hard 
to save it. 22

I usually clean the sanitary facilities after 
use for the next user (sanitary facilities: taps, 
bathtubs, showerheads, etc.).

10 I have the responsibility to save water even 
when there is enough for use. 23

Cutting down too many trees causes more 
erosion (erosion: the degradation of soil/
land).

11
I would like to participate in a water-saving 
campaign (whose goal is to encourage peo-
ple to save water).

24 I like to walk along streams and rivers, and 
along lake shores.

12

I would like to work together with others to 
clean drinking fountains, sinks, or other sani-
tary fixtures (e.g. taps, showerheads, soap 
dispensers, etc.). 25

It is just as important for the poor to have 
proper water supply and sanitation facilities 
as for the rich.

13 I would persuade others to save water even 
though I have to try very hard.

Note: The original Hungarian version of the validated questionnaire (mWAS) is available in University of 
Pécs Institutional Repository under http://doi.org/10.15170/modifiedwasscale-2025




