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Introduction: In this study, it was aimed to develop a scale to determine children’s attitudes towards water.

Methods: The study included 865 children studying in the fourth to eighth grades. The items of the scale were formed based on the theoretical structure, a comprehensive review of existing scales related to attitudes towards water and expert evaluations. Content validity, exploratory factor analysis, confirmatory factor analysis and reliability analyses were performed from psychometric analyses to determine the validity and reliability features.

Results: As a result of the study, a scale consisting of three factors (water cycle, importance of water, water saving) and 24 items with acceptable validity and reliability values was obtained.

Discussion: The scale has reliable psychometric properties and can be used as an important assessment tool in evaluating children’s attitudes towards water.
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Introduction

The environment is a set of universal values with natural and artificial elements that shape human life (Keleş and Hamamci, 2009). Looking at the environment as a set of values, it is thought that having a healthy environment is the right of every living thing born. Factors such as climate change, global warming, increasing drought, pollution, desertification, the greenhouse effect, mass hunger and poverty have started to destroy this fundamental right of living things (Eren, 2016). As a result, environmental problems have emerged and turned from a national problem into an international problem affecting the whole world. One of these problems is water-related issues/problems and has a vital importance (Ertürk, 2018). Water, which is necessary for humans to maintain vital activities such as nutrition, respiration, circulation, excretion and reproduction, greatly affects public health and living standards (Akın and Akın, 2007; Ezell et al., 2023; Kılıç, 2020). In addition to being one of the basic substances in the formation of living space for living things (Kılıç, 2020), water is the environment in which all living processes occur (Cunningham and Cunningham, 2017). Water is vital not only for humans but also for the health and productivity of both plants and animals (Akın and Akın, 2007).

Water pollution occurs when organic, inorganic, biological and radioactive pollutants that restrict or prevent the use of water due to changes in the environment that disrupt the balance of the environment are mixed into water resources. This situation occurs when water exceeds its self-renewal capacity as a result of human intervention in the hydraulic cycle (Ertürk, 2018). In addition, water is unevenly distributed around the world, and some countries face water shortages and drought (Kılıç, 2020). Drought occurs when the amount of precipitation is less than the average value of precipitation over many years (Polat, 2023). Drought is among the natural disasters both in terms of the damages it will cause and the lack of awareness on this issue. Drought is also closely related to human activities, and in some cases, it is seasonal and short-term, while in other cases it can continue for years and affect very large areas (Turan, 2018).

Every decision to be made and every step to be taken regarding water is vital for the continuation of life (Kılıç, 2020). It is emphasized that the only way to avoid water shortage is to control water use and water saving (Çiçek and Ataol, 2009). The ever-increasing threats to natural resources and public health require an urgent intervention for conscious environmental citizenship (Palmer, 1998; Schaefer, 1978; Wójcik, 2004). When the perspectives on when this intervention should start are examined, it is emphasized that children’s mental sensitivity toward the environment develops mostly at the age of 9–10 (Demirkaya, 2006). Liefländer (2015) suggested focusing on developing connectedness to nature and pro-environmental attitudes for children under the age of 11. Praveena and Themudu (2022) found that 43% of school children in Malaysia had a good attitudes towards water-saving awareness, while Küçük (2022) underlined that experiences related to water reuse at home and outside are very valuable for children. Khiri et al. (2023) found that the inclusion of criteria and standards related to water education in school curricula at primary, secondary and high school levels in Morocco is weak. Further, Tegegne and Kelkay (2023) concluded that different teaching models are more effective in developing children’s conceptual understanding of water concepts (water hardness, water softening, water pollution) than traditional methods.

Reddy et al. (2023) emphasize that attitudes towards water conservation will become a priority in the coming years. Problems related to water are largely due to the inadequacy of environmental education. Environmental education is a process in which attitudes are developed for the protection of the environment, behaviors that are not harmful to the environment are acquired, and the results of these behaviors are evaluated (Erten, 2004). Amahmid et al. (2019) reveal that attitudes and behaviors should be developed in the light of scientific knowledge for school-based water education programmes to be successful. At this point, it comes to the forefront that for effective environmental education on water, attitudes towards water should be determined from the early years. Attitudes, which are expressed as an acquired internal state and affect people’s choice of individual activities toward any object, individual, event and various situations, also constitute the precondition of behaviors (Senemoğlu, 2010).

When the literature is examined, it is seen that there are various measurement tools for water for adults and children abroad (Collado et al., 2020; Meilinda et al., 2023; Praveena and Themudu, 2022; Reddy et al., 2023; Watkins, 1974), but the measurement tools developed for water in Türkiye are generally for adults (Cappellaro et al., 2011; Çankaya and Filik-İşçen, 2014), and there is no measurement tool for children. Therefore, children’s attitudes towards water are not known in Türkiye. It is thought that there is a need for measurement tools with proven validity and reliability regarding children’s attitudes towards water to take steps for the protection of water and water saving and to create intervention programmes. Determining children’s attitudes towards water is important in terms of revealing their misbehaviours toward water, and it can form the basis for future initiatives and guide policymakers. Understanding children’s attitudes towards water can guide studies on environmental education and sustainability. Attitudes towards water can be an important factor in understanding children’s water consumption habits. Furthermore, developing the scale can form the basis for multidisciplinary studies by opening up new areas of research for educators, psychologists, environmental scientists and policy makers. Based on these considerations, in this study, it is aimed to develop a measurement tool to determine children’s attitudes towards water.


Research problem

The answer was sought for the question “Does the “Attitude Towards Water Scale” to be developed measure the attitudes towards water of children studying in the fourth-eighth grades?”



Research aim and research questions

In this study, it was aimed to develop a scale to determine children’s attitudes towards water.




Research methodology


General background

This study is a scale development study to determine the validity and reliability of the Attitude Towards Water Scale.



Participants

The population of the study consisted of children studying in the fourth-eighth grades of public schools affiliated to the Erzincan Provincial Directorate of National Education in the spring semester of the 2022–2023 academic year. The sample of the study consisted of 865 children who were randomly selected and studied in the fourth-eighth grades of schools. Information regarding the demographic characteristics of the children is given in Table 1.


TABLE 1 Information regarding the demographic characteristics of children.
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As seen in Table 1, 57.8% of the children were girls, more than half of them were aged 12 and over, and they had a similar number of grade levels. In addition, it was determined that there were more children with one and two siblings. It was found that there were more children whose mother’s education level was primary school and high school, whereas there were more children whose father’s education level was high school and university and higher.



Instrument and procedures


General information form

The General Information Form was developed by the researchers and consisted of questions about children’s gender, age, grade level, number of siblings, and mother and father’s education level.




Attitude Towards Water Scale


Development process of Attitude Towards Water Scale

First, the theoretical basis was formed by reviewing the literature to reveal the structure of children’s attitude towards water. At this point, environmental education approaches (education about the environment, education through the environment, education for the environment) were examined and “Education for the Environment Approach” was adopted (Büyüktaşkapu et al., 2011; Chatzifotiou, 2005; Palmer, 1998). Each of these approaches deals with environmental problems and environmental degradation from a different perspective, thus emphasizing a specific part of environmental education. “Education for the Environment Approach” advocates people to live in harmony with all living things around them (Büyüktaşkapu et al., 2011; Özdemir, 2016). At the same time, this approach aims to raise sensitive, conscious, and sociable citizens based on the fact that the individual is a whole with his/her environment. It is also indicated in this approach that human beings, who form, shape, affect and use the environment as well as being an element of the environment, should receive education about the environment, be aware of it, and live in harmony with nature (Büyüktaşkapu et al., 2011; Chatzifotiou, 2005; Özdemir, 2016). Accordingly, it is necessary to measure children’s attitudes towards water to determine whether this approach has achieved its purpose. For this reason, while determining the purpose of the study, it was aimed to determine the attitudes of children toward water as the target group.

In the formation of the scale items, the achievements of the Science Curriculum and similar scales were taken as basis. An item pool was created in line with the data obtained, and the process of determining the measurement format was carried out simultaneously with the creation of the item pool (Erkuş, 2014).

The item pool consists of 62 items. After the items of the scale were formed, expert opinions were consulted for content validity in line with the validity study. The expert group consisted of two faculty members in the field of science, one science teacher, one classroom teacher, one Turkish teacher, two faculty members in the field of child development and two experts in the field of measurement and evaluation. After the experts’ feedback on the scale items, the items were corrected and finalized.

A pilot study was conducted with a classroom teacher and 10 children attending primary and secondary school to determine the situation regarding the understand ability of the items and to reorganize them in case of a lack of understanding (Büyüköztürk, 2014), and it was decided that the items were understandable as a result of the pilot study.

The questions in the scale are answered as “strongly disagree,” “disagree,” “undecided,” “agree” and “strongly agree.” After the application, exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) were performed to determine the construct validity of the measurement tool and Cronbach Alpha and two-half reliability analyses were performed to determine its reliability. The reliability coefficients were also calculated.




Data collection

In the study, the necessary permissions were obtained from the Ethics Committee (Date: 22/03/2023, Protocol No: 01/01) and Erzincan Provincial Directorate of National Education. After the permission process was completed, the schools where the children were studying were visited, school administrators were interviewed and information about the study was given. In the study, a consent form was requested from the families before the forms were applied to the children. Then, the forms were applied face-to-face in free time periods in order not to disrupt the children’s education and training processes and the data were collected.



Data analysis

Data analysis was performed using SPSS 25 and AMOS 21 package programs. The data analysis process was carried out in stages. In the first stage, after the collected data were arranged in the computer environment, missing data, extreme value, normality, linearity, and multicollinearity analyses were performed (Seçer, 2017; Pallant, 2013). Seven data with outliers that would affect the normality of the data set were identified and removed from the data set. The latent structure of the scale was analysed by EFA, and model fit was examined by CFA (Seçer, 2015). The following criteria were taken as criteria in EFA; the eigenvalue of each factor should be at least 1, the factor loading should be at least 0.30 for the factor loading value of an item in order for an item to be shown in a factor, and the difference between the loadings should be greater than 0.10 in order for the items in more than one factor not to be overlapping items (Seçer, 2017). In addition, the maximum likelihood technique and Promax rotation method were used in EFA. Multiple fit indices (X2 /df, RMSEA, CFI, TLI, IFI, NFI) were used in CFA. In CFA, > 0.90 for NFI, TLI, IFI and CFI, < 0.08 for RMSEA and SRMR, and < 3 for x2/df were taken as criteria. The reliability results of the scale were reported with Cronbach Alpha and two-half reliability tests.




Research results

The findings obtained from the study conducted to develop a scale to determine children’s attitudes towards water are presented below.


Construct validity

Two-factor analyses, EFA and CFA, are generally used to test the construct validity of a scale (Seçer, 2015; Seçer, 2017). While EFA is used as a technique to determine how many dimensions the items in a scale are included in and which item is grouped under which dimension; CFA is used to confirm the determined latent structure (Seçer, 2015). In this context, the construct validity of the Attitude Towards Water Scale was tested with EFA and CFA.



Exploratory factor analysis (EFA)

The results related to the exploratory factor analysis are given in Table 2. Kaiser-Meyer-Olkin (KMO) and Barlett tests were performed to determine whether the data were suitable for factor analysis. In exploratory factor analysis, KMO and Barlett tests were performed to test the suitability of the data collected from the study group for factor analysis and KMO was found to be 0.928 and Barlett test χ2 value was found to be 7,655,206 (p < 0.001). The fact that KMO was higher than 0.60 and Barlett’s test was significant indicated that the data were suitable for factor analysis (Pallant, 2013; Seçer, 2015). In the analyses, the common factor variance of the factors on each variable, factor loadings of the items and ratios of variance explained were examined. In determining the factor structures, factor structures with values of 0.30 and above were taken into consideration (Seçer, 2017).


TABLE 2 Variances explained by the Attitude Towards Water Scale and item analyses.
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As a result of EFA, 30 items with low factor loadings and eight items determined to be overlapping were removed from the scale. In the remaining 24 items, a scale with a three-factor structure explaining 43.498% of the total variance was obtained and the scale was found to be adequate (Başol, 2020; Büyüköztürk, 2014; Scherer et al., 1988; Tavşancıl, 2010). The first of these factors is the “water cycle” sub-dimension, which consists of 10 items and explains 27,686% of the total variance. The second is the “importance of water” sub-dimension consisting of nine items and explaining 10,256% of the total variance. The third is the “water saving” sub-dimension, which consists of five items and explains 5,256% of the total variance. Further, it was found that the factor loadings for each item of the scale vary between 0.46 and 0.79 and meet the criterion of being at least 0.40 (Seçer, 2017). In addition, it is suggested that each dimension should explain at least 5% variance. It is also seen that the variance explained by each of the three factors in question is above 5%.

When the estimation point and the parts with eigenvalues above one in the scree pilot table of the scale are analyzed, it is seen that it is a three-dimensional scale (Figure 1). Factors with eigenvalue statistics greater than one are accepted as significant (Kalaycı, 2010: p.322).


[image: image]

FIGURE 1
Scree plot graph.


Pearson correlation analysis was performed and the relationships between the sub-dimensions of the Attitude Towards Water Scale were examined to evaluate the multicollinearity problem. The presence of a relationship of 0.90 and above between the sub-dimensions indicates that there is a multicollinearity problem. The results obtained accordingly are given in Table 3.


TABLE 3 Correlation analysis result for the relationship between the sub-dimensions of the Attitude Towards Water Scale.
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Table 3 shows the correlation values between the sub-dimensions of the Attitude Towards Water Scale. The data obtained show that there are significant relationships between the sub-dimensions of the scale and there is no multicollinearity problem since the pairwise correlation values are lower than 0.90 (Seçer, 2017).



Confirmatory factor analysis (CFA)

Confirmatory factor analysis was performed to test whether the factor structure resulting from EFA was a good fit (Figure 2).
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FIGURE 2
Confirmatory factor analysis (CFA) results.


When Figure 2 is analyzed, it is seen that the fit values of the Attitude Towards Water Scale, which consists of 24 items and three sub-factors, meet the desired criteria and the model is compatible as a result of CFA (x2: 699.940, df = 249, p = 0.000, x2/df = 2.811, RMSEA = 0.04, RFI = 0.900, TLI = 0.933, IFI = 940, NFI = 0.910, SRMR = 0.04) (Kline, 2005; Seçer, 2015; Seçer, 2017). It was determined in the analysis that the values obtained were generally an acceptable level of fit between the data and the factor structure of the scale.



Reliability analysis

At the end of the validity assessment, two half and Cronbach Alpha reliability methods were used for reliability analysis. Cronbach’s Alpha coefficient was calculated to estimate the internal consistency of each sub-dimension. In addition, the equivalent halves method, which is based on a single application used to determine the reliability of a test, was employed. In this method, the scale was divided into two forms as odd-numbered items and even-numbered items to test the reliability and the relationship between these two forms was analyzed. The results obtained are given below (Table 4).


TABLE 4 Findings on the reliability of the Attitude Towards Water Scale.
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When Table 4 is analyzed, the Cronbach Alpha internal consistency coefficient of the Attitude Towards Water Scale was found to be 0.88. In addition, Cronbach Alpha internal consistency coefficient of Factor one sub-dimension of the scale was 0.87, Cronbach Alpha internal consistency coefficient of Factor two sub-dimension was 0.86, and Cronbach Alpha internal consistency coefficient of Factor three sub-dimension was 0.80. It was also concluded that the two-half reliability results were 0.91 and these results were 0.70 and above, which are accepted in scale development studies (Pallant, 2013; Seçer, 2017), as a result, it can be stated that the reliability coefficients of the scale are at an acceptable level.




Discussion

Reusing water and encouraging people to save it are important components of water management and water saving. It is thought that this should be taught from early years (Demirkaya, 2006; Liefländer, 2015). Further, it is believed that a positive attitude towards water and its conservation in the early years can be one of the first steps to solve the water crisis that our country, and on a large scale, the world will experience in the future.

Very little is known about children’s attitude towards water in Türkiye (Cappellaro et al., 2011; Çankaya and Filik-İşçen, 2014). It is necessary to measure their attitudes to understand what can affect the change in these attitudes, which is a prerequisite for children’s behaviors toward water. This can be achieved by developing a valid and reliable scale. Children’s attitudes towards water will be determined through this scale and it will be a pioneer and a source for future intervention programmes. It is believed that with future intervention programmes preventive approaches can be developed beyond problem solving. Thus, the harmony of human beings with their environment can be ensured at the highest level. “Education for Environment Approach,” one of the approaches related to the environment, has also been a basis for this study since it emphasizes the realization of this harmony by human beings (Büyüktaşkapu et al., 2011; Özdemir, 2016). Children with a positive attitude towards the environment can be sensitive, conscious, and sociable citizens in their environment (Büyüktaşkapu et al., 2011; Chatzifotiou, 2005; Özdemir, 2016). Children should be aware of the form, movement, and origin of water, that is, the water cycle in order for this approach to achieve its purpose. At the same time, children are expected to be aware of the importance of water and willing to save it. The presence of an individually positive attitude towards water in everyday life will not only make the child feel good but will also ensure that he/she has responsibility and awareness. Therefore, this scale, which was developed based on the Education for the Environment approach, will enable more people to save water in the future by knowing and measuring attitudes towards water with the sub-dimensions of the water cycle, the importance of water and water-saving.

As a result of exploratory factor analysis (EFA), confirmatory factor analysis (CFA) and Cronbach’s Alpha reliability coefficients, it was determined that the “Attitude Towards Water Scale” is a valid and reliable measurement tool for measuring children’s attitudes towards water. These results proved that the scale can be used in academic studies.

The scale is a five-point Likert-type scale including “strongly disagree,” “disagree,” “undecided,” “agree,” and “strongly agree.” The scale consists of three sub-dimensions as water cycle (10 items), importance of water (nine items) and water saving (five items) and 24 items in total (Table 5). In the water cycle sub-dimension; 10–17 points were evaluated as very low, 18–25 as low, 26–33 as medium, 34–41 as high and 42–50 as very high. In the sub-dimension of the importance of water; 9–15 was scored as very low, 16–22 as low, 23–29 as medium, 30–36 as high and 37–45 as very high. In the water-saving sub-dimension, 5–8 was evaluated as very low, 9–12 as low, 13–16 as medium, 17–20 as high and 21–25 as very high. In the total scale, 24–42 was calculated as very low, 43–61 as low, 62–80 as medium, 81–99 as high and 100–120 as very high.


TABLE 5 Attitude Towards Water Scale.
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When the sub-dimensions were analyzed, it was seen that the first sub-dimension was related to the importance of water. Within the scope of education for the environment approach, it is necessary to raise awareness about the importance of water since worsening water scarcity causes worldwide concern. The availability of water, more than any other environmental factor, will determine where we live and what we do. Globally, analysts expect water scarcity to increasingly become the focus of wars and refugee crises. The fact that water is essential for life and our bodies will magnify this crisis because water dissolves nutrients and distributes them to cells, regulates body temperature, supports cells and removes waste products. In addition to the moving feature of water in our body, it constantly changes place and form in nature as it does in our body. Understanding how water resources are distributed and how the form of water changes can be one of the steps in finding strategies to protect this valuable resource (Cunningham and Cunningham, 2017). This step is explained by the water cycle, which is one of the sub-dimensions of the scale.

Another step and therefore sub-dimension is water saving. In terms of water saving, water use is increasing rapidly with population growth. The Food and Agriculture Organization of the United Nations estimates that by 2025, 1.8 billion people will live with severe water scarcity and two-thirds of all people will experience water shortages. Climate change is also expected to exacerbate water scarcity. One of the United Nations Millennium Development Goals has been to halve the proportion of people without reliable access to clean water and improved sanitation, but this target may be difficult to achieve if water resources come under further pressure. As with most environmental resource issues, better management of water, i.e., saving water, is often cheaper and more effective than dealing with the major problems of mismanagement. Water-saving practices can occur at any step of the water use process. Everyone can help save water (Table 5). Without making any major sacrifices or radical changes in lifestyle, probably half of the water currently used in homes or schools could be saved. Simple steps can go a long way in preventing water scarcity. It is better to adapt to more conservative uses while there is an option now, rather than being forced to do so in the future due to scarcity (Cunningham and Cunningham, 2017).



Conclusion and implications

This scale developed in this context will allow quantitative data to be obtained on the attitude towards water of children attending 4th, 5th, 6th, 7th, and 8th grades. This study will also provide a new perspective and research direction for water-based environmental education research and enrich the scope of water-related studies.

In line with the results obtained, the following can be suggested:


•The scale is related to attitudes towards water within the scope of environmental education and can be a source for the development of other scales for measuring attitudes towards water.

•After determining attitudes towards water at regional, national, and international dimensions by using this scale, it can be recommended to develop intervention programmes to improve attitudes towards water.

•The ability of the scale to determine children’s attitudes towards water in a wide age range will pave the way for longitudinal studies and reveal the long-term effects of intervention programmes.

•The number of studies on water should be increased in Turkey.





Limitations

This study also has a few limitations. The scale was developed by adopting the “Education for the Environment Approach.” Researchers can carry out scale development studies based on different approaches. Questionnaires were used to collect information in the study. The authors suggest that researchers should conduct in-depth interviews to support or strengthen the study. In the study, the authors included only children living in Turkey. The study takes into account Turkish cultural characteristics, so its findings cannot be generalized to other countries. The reliability and validity of the scale should be tested by taking samples from other countries. Future studies should validate this measurement tool in other countries so that the scale can be applied in different countries. In addition, future studies can be conducted with different age groups and sample sizes. Finally, in the reliability studies of the scale, Cronbach’s alpha coefficient and two-half reliability values were examined, and the Coefficient H technique was not used. In addition, only eigenvalues and scree plot graphics were used in determining the dimension in the exploratory factor analysis. Although the techniques used in determining validity and reliability are still used by many researchers, more powerful techniques could have been used to prove the validity and reliability of the scale.
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