
 
Volume 9, Issue 3, May 2022, p. 188-202 

 

Article Information 

Article Type: Research Article 

 This article was checked by iThenticate.  

Doi Number: http://dx.doi.org/10.17121/ressjournal.3164 
 

 
RESS Journal 

Route Educational & Social Science Journal 

Volume 9/Issue 3, May 2022 
 

ArticleHistory: 

Received 

25/03/2021 
Accept 

30/04/2022 
Available 

online 
05/05/2022 

 

 

 

THE EFFECT OF AN ONLINE SUSTAINABLE DEVELOPMENT 

EDUCATION ON WATER LITERACY OF TURKISH MIDDLE 

SCHOOL STUDENTS 
 

ÇEVRİM İÇİ YAPILAN BİR SÜRDÜRÜLEBİLİR KALKINMA EĞİTİMİNİN 
ORTAOKUL ÖĞRENCİLERİNİN SU OKURYAZARLIKLARINA ETKİSİ 

Arzu KUCUK1
                                    

 
Abstract 

The purpose of this research is to examine the effect of sustainable development 
teaching, which was developed for middle school students and applied in an 
online environment, on students' water literacy. Quantitative and quantitative 
research data were used in the research conducted with twenty-four 8th grade 
students studying in the same class for three years. Half of them participated in 

sustainable development education. Data were collected using a fairly new 
Water Literacy Scale developed by Sozcu and Turker (2020a) consisting of three 
sub-dimensions and a total of thirty items. This scale was applied to both 
students who attended and did not in the teaching approximately one year after 
the intervention. An open-ended questionnaire was also applied in the second 
session to explain the result for water consciousness in this scale data. It was 
revealed that online education for sustainable development goals had 
permanent effects on the water literacy of the students. However, the reason for 
the low scores in water consciousness, which is the second sub-dimension was 
due to the lack of a design in the intervention program that would strengthen 
the cognitive structure for the nature of water.  
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Özet 

Bu çalışma, ortaokul öğrencileri için geliştirilen ve çevrim içi ortamda 
uygulanan bir sürdürülebilir kalkınma eğitiminin öğrencilerin su 
okuryazarlıklarına etkisini incelemek amacıyla yürütülmüştür. Nitel ve nicel 
araştırma verilerinin birlikte kullanıldığı araştırmanın çalışma grubunu üç yıl 
boyunca aynı sınıfta okuyan sekizinci sınıf öğrencileri oluşturmuştur. Bunların 
yarısı bir yıl önceki sürdürülebilir kalkınma eğitime katılmıştır. Veriler, Sözcü ve 
Türker (2020a) tarafından geliştirilen ve üç alt boyuttan toplam otuz madde 
içeren oldukça yeni bir Su Okuryazarlığı Ölçeği ile toplanmıştır. Bu ölçek 
eğitime katılan ve katılmayan öğrencilere çevrim içi öğretimin 
tamamlanmasından bir yıl sonra uygulanmıştır. Eğitime katılanlar lehine 
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ölçeğin su bilinci boyutunda ortaya çıkan sonucu açıklamak için öğrencilerle 
açık uçlu bir anket çalışması yapılmıştır. Bunun sonucunda sürdürülebilir 
kalkınma amaçlarına yönelik ve çevrim içinde yapılan uygulamaların 
öğrencilerin genel anlamda su okuryazarlıklarına olumlu yansıdığı 
belirlenmiştir. Buna karşın öğrencilerin ölçeğin ikinci boyutu olan su bilincine 
yönelik okuryazarlık puanları ise yüksek seviyede çıkmamıştır. Bu sonuçtan 
hareketle, çevrim içi ortamda uygulanan sürdürülebilir kalkınma modülünün 
suyla ilgili bilişsel yapıyı güçlendirecek bir içeriği de kapsayacak şekilde yeniden 
yapılandırılması önerilmiştir. 

Anahtar Kelimeler : Sürdürülebilir Kalkınma, Modüler Öğretim, Su 
Okuryazarlığı, Çevrim İçi  

 

INTRODUCTION 

In the 21st century, important developments in science and technology are on the agenda 
for human beings. Things that are shared can sometimes be surprising to the benefit of 
humanity, sometimes beyond the limits of a normal person's mind. Undoubtedly, it is 
difficult to evaluate this as the fact that science and technology always provide benefits. 
There is a fierce struggle to increase human well-being and sometimes to be ahead of 
others globally. One harmful and untargeted situation is global climate change or global 
warming. It is an issue that has been talked about by almost all parts of society in the 
past decade. Nowadays the increase in global surface temperatures began to be felt 
directly. On the other hand, the predictions that it will reach 2°C in the early 2050s have 
started to make people think brooding. Although it is difficult to set a limit in the long 
term, a partial consensus has been reached on the need to change the pace and method 
of development. The sustainability of development is more valuable than its continuity. 
This situation also imposes important duties on the education systems, which are the 
most basic dynamics that shape society. In this context, specific targets for sustainable 
development have been started to be set in school curricula. It is suggested that 
understanding the usage of water, the health implication of water quality, and the overall 
impacts as a result of water shortage or extreme precipitation should all be part of the 
curriculum. Dean, Fielding, and Newton (2016) put forward that higher levels of water-
related knowledge among the public lead to more numerous and productive discussions 
and also public engagement in both informal and formal processes. 

This concept, namely sustainable development, has three dimensions environment, social 
and economic (Weinberger, Rankine, Amanuma, Surendra, & Van Hull, 2015). The 
United Nations published Sustainable Development Goals (SDGs)  in 2015 (UN, 2015). 
The goals associated with the three dimensions have begun to be reflected in the school 
curriculum formally. As an additional action strategy, informal education-based teaching 
is also used to achieve sustainable development goals. SDGs for 2030 has been expanded 
to “ensure availability and sustainable management of water and sanitation for all”. One 
of the SDGs has been defined as "Access to Healthy Water / Life in Water". According to 
the 2019 World Water Report prepared by the United Nations-affiliated UNESCO, "two 
billion people do not have regular access to clean water resources, 4.3 billion people do 
not use sanitary facilities", and expresses the disasters that water waste will bring along”. 
This goal brings to mind water literacy, which is frequently encountered in the literature 
in recent years. In short, there is a close relationship between one of the SDGs and 
literacy. Therefore, to use water resources sustainably and to deliver them to future 
generations, it is clear that individuals and societies with high literacy levels are needed. 

In this context, since water cannot be added to the natural water cycle from outside, the 
best thing to do is to raise individuals who have a positive attitude about using water 
consciously and saving. In this way, it is possible to use water sustainably, protect it, 
and deliver it to future generations in a healthy and sufficient amount. In this respect, it 
is known that water-literate individuals have these qualities. Water literacy appears with 
different definitions in the literature and there is no consensus on the definition. Su, 
Chen, and Wang (2011) explained it as "It is the culmination of water-related knowledge, 
attitudes, and behaviors, setting apart its importance and uniqueness from other more 
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commonly used labels such as ecological or environmental literacy” (p. 518). Wood (2014) 
says that “I suggest that a water literate citizen is someone who is informed and 
knowledgeable about water use and issues and is applying this knowledge to their values 
and their actions, whether that is achieved actively or subconsciously” (p. 7). Wang, 
Chang, and Liou (2019) also said “Water literacy should include variables such as water 
knowledge, attitude, and appropriate water behavior.” Otaki, Sakura, and Otaki (2015) 
defined water literacy as “the ability to feel familiar with water, get actively involved in 
water and face the issue of water as one's issue. Being water literate means 
understanding how the water we use daily is delivered and treated, as well as knowing 
the quality and safety of that water, how much water we use daily, and exactly what we 
use it for” (p. 36). These definitions and knowledge are set to highlight that the concept of 
water literacy is multi-faceted and complex. There is a good framework for the concept of 
water literacy derived from the literature review (see, McCarroll & Hamann, 2020). 

They also conceptually divided water literacy into three parts practical water literacy, live 
water literacy, and social water literacy. Practical water literacy is having healthy water 
for life, distinguishing unhealthy water, and understanding the importance of water. 
However, living water literacy is the ability to master the necessary and sufficient use of 
water in the home and social life and the knowledge of water recycling. Ultimately, social 
water literacy is a process of transformation into individuals who are concerned about 
the future of water, can produce solutions to water problems, and adopt a holistic water 
approach that contributes to taking precautions.  

The literature includes studies in four main areas: efforts to define water literacy, efforts 
to describe K-16 student water knowledge, efforts to describe adult water knowledge, and 
approaches to improve water literacy (Hui-Shuang, 2018; Sozcu, Yuksel, Tuna, & Sagir, 
2022; Sozcu & Turker, 2020b) (Moreno-Guerrero, Romero-Rodríguez, López-Belmonte, & 
Alonso-García, 2020) (Wang, Chang, & Liou, 2019). In the framework of water education, 
attention was drawn to the multidisciplinary nature of water and the concept-skill-
interaction relationship was emphasized (Brody, 1995). Water literacy can be explained 
not only as knowing water but also as taking action with water knowledge to support 
sustainability. 

Based on the explanations made up to this point, the value of building a society that has 
basic knowledge about water is concerned about water, and strives for it by raising water 
literate individuals becomes clear. Now, it is important to plant the seeds of 
consciousness and attitude that starts in the family and continues throughout life, but 
the point of how to structure it with education is still controversial. In this context, 
science, media, mathematics, technology, water, and other literacy and how to develop 
those continue to form the agenda of educators and researchers. It is more economical to 
implement an interdisciplinary sustainable development education by its nature, rather 
than an education that focuses only on water literacy. Moreover, as mentioned in the 
previous paragraphs, one of the goals of sustainable development is directly related to 
water. In this respect, it is a problem that needs to be emphasized and explained how a 
sustainable development education employed for middle school students affects their 
water literacy in the long run. In a theoretical sense, a three-dimensional education, 
namely environment, social and economic, has the potential to affect children's water 
literacy in terms of their water-oriented goals. On the other hand, it is clear that two of 
the sustainable development goals - Accessible Clean Energy / Industry Innovation and 
Infrastructure and Sustainable Cities and Communities / Combating Climate Change - 
are directly and/or indirectly related to water literacy (Kucuk & Burkaz Ekinci, 2021). In 
this context, it is natural to expect that the activities to be carried out within the scope of 
sustainable development education and towards these three goals will have an impact on 
water literacy. 

There is a large body of work that investigates attitudes and knowledge of alternative 
water resources, like recycled wastewater or desalination. There are also some studies to 
determine how effective these programs are in terms of sustainable development goals 
and therefore they determined the level of attitudes, beliefs, knowledge, opinions, and 
behaviors of individuals at different ages (Ates, 2019; Boon, 2011; Cobanoglu & Turer, 
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2015; Er-Nas & Senel-Coruhlu, 2017; Sagdic & Sahin, 2016; Teksoz, Sahin, & Ertepinar, 
2010) However, the measured qualities were in general and not directly associated with 
any literacy. The gap in this area has made it necessary to carry out the current 
research. 

The research aimed to reveal the effect of a sustainable development education conducted 
in an online environment on the water literacy of middle school students who are the 
official science teachers of the researcher. 

METHOD 

This paper is part of a major project designed for sustainable development education 
based on a mixed research approach that combines qualitative and quantitative research. 
Due to the Covid-19 outbreak that started at the beginning of 2020, the teaching was 
carried out through online education and via the zoom application, which the students 
are also quite familiar with from other formal school courses. In the present study, I 
measured the water literacy of the students who participated in sustainable development 
education. 

The Sample 

The sample of the research consisted of the 8th grade of a public middle school located in 
the Çayeli district of Rize province in Turkey. These children have been studying in the 
same class for three years. Half of these students (7 girls and 5 boys) selected by 
purposive sampling, participated in the training. It is preferred when it is desired to work 
in one or more special cases that meet certain criteria or have certain characteristics 
(Cresswell, 2003). In this context, students who had an informal learning experience in 
previous years and fully participated in the online classes at the school were selected. In 
this way, all of them participated in the study voluntarily. In addition, a questionnaire 
was applied to the other twelve students who did not participate or lacked participation 
in the teaching to support the possible impact of sustainable development education on 
water literacy. In this way, the scores of both groups were compared. 

Data Collection and Analysis 

The data were collected in two different sessions. Firstly, water literacy levels were 
measured, and secondly, an open-ended questionnaire was conducted to explain the 
possible gaps in the water literacy scale results. 

"Water Literacy Scale" designed by Sozcu and Turker (2020a) was used as a basic data 
collection tool. It has three sub-dimensions as water saving, water consciousness, and 
water sensitivity. There are 30 items on a 5-point Likert scale ranging from 1 (Strongly 
disagree) to 5 (Strongly agree). The lowest score that can be obtained from the scale is '30' 
and the highest score is '150'. Cronbach Alpha reliability value of the scale was found to 
be .89. I collected the data in Jan 2022, with the partial disappearance of the Covid-19 
epidemic and the students starting face-to-face learning in schools. I collected my data in 
a course in which all students participated and did not participate in sustainable 
development education. The water literacy data obtained in this study were calculated in 
total and in three sub-dimensions separately for the scores of all students who 
participated and did not participate in online sustainable development teaching. For this 
purpose, I used a t-test to explain the relationship between the descriptive statistical 
values of the data and the scores of both groups. The data are visualized with tables and 
graphs. 

Now, an open-ended questionnaire was applied to the same students in another session 
to explain the low scores of the students in the "water consciousness" sub-dimension of 
the water literacy scale. In this survey, a total of six questions were asked to the 
students. In this way, they were asked (i) to write the names of organizations on water (if 
know), (ii) write the monthly water consumption in their home (if know), (iii) to explain 
their experience of reusing water at home or outside, (iv) to explain how water is formed 
and (v) to explain what water consumption is and finally (vi) to write ten words related to 
the concept of water. The obtained data were analyzed by calculating the frequency 
values for the first three questions. In addition, content analysis was conducted for the 
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analysis of the other three open-ended questions. In the last question, approval was 
obtained from another science education expert for the reliability confirmation for the 
creation of codes and categories. In this process, the other expert analyzed the question 
in an independent environment, and a consensus was reached for the code and category 
confirmation in the short meeting held afterward. In this classification, categories with 
only one code are not included in the list. 

The teaching method and content analysis of the sustainable development module 

In this study, online sustainable development education, whose effect on water literacy 
was investigated, was designed by another researcher (Burkaz-Ekinci, 2021). In the 
current study I, also the formal science teacher of the class played a facilitating role by 
establishing a continuous communication network with the students and their parents. 
Detailed information about sustainable development education, which was finalized after 
the pilot study by taking expert opinions in the subject area (Kucuk & Burkaz Ekinci, 
2021), is included in the doctoral thesis of the other researcher (Burkaz-Ekinci, 2021). 
However, in the current paper, the content of sustainable development education is 
briefly introduced. A total of 10 teaching modules were designed within the scope of 
sustainable development. The module took a total of eighteen hours. The teaching of the 
module was done by the other researcher. Each of these is designed for specific 
sustainable development goals. For example, the content analysis of the 8th module for 
“Access to Healthy Water/Life in Water” on water literacy and the related course learning 
outcomes are below. 

Table 1 

The sample content analysis of the sustainable development module 

Course 
Number 

Sustainable 
Development 
Goal 

Time Course Outcomes 

8 
Access to 
Healthy Water/ 
Life in Water 

40’+40’ 

8.1. Based on the information that "According to 
the 2019 World Water Report prepared by 
UNESCO, which is affiliated to the United Nations, 
two billion people do not have regular access to 
clean water resources, 4.3 billion people do not 
use sanitary facilities", they express the disasters 
that water waste will bring along. 

In the teaching process, the 5E model of constructivist learning was used. As an 
example, the teaching process within the scope of course number 8 is explained below. 

In this module, students are made to realize that access to clean and healthy drinking 
water is a fundamental human right, how harmful chemicals and garbage affect the 
quality of water, that water is a rich ecosystem for many species, and that persistent 
pollution will endanger many species. Instead of the water treatment plant that is 
planned to be taken for the treatment of dirty water, a video about how the water 
treatment is carried out is watched because the teaching was online due to the epidemic. 
Then, an experiment is conducted to show/see how the dirty water is cleaned. Students 
are expected to fill in the designed V diagram in line with the experiment done in the 
lesson. In addition, the information note titled “A Little Information About Water” was 
shared in the lesson and it was presented with striking information about saving water. 
In the evaluation phase of the course, to encourage students to be careful when using 
water, they were asked to follow the water meter in their home and tabulate the previous 
data with the data after tooth brushing. In this way, they are expected to see that the 
difference in the meter is small if water is used carefully. 

RESULTS 

Water Literacy Scale Results 

Within the scope of this research, statistical values and also independent samples test 
results were calculated from the sub-dimensions of the water literacy scale of the 
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students who regularly joined in the sustainable development teaching (JP) held in the 
online environment every week or who did not (NJP), are given in table 2.  

Table 2. Distribution of group statistical and t-test values of the water literacy scale 

Sub-dimensions Group N Mean s 
Std. 
Error 
Mean 

t df Sig 

Water-saving JP 12 4,37 ,49 ,14 -1,20 22 ,24 
NJP 12 4,58 ,34 ,10 

Water 
consciousness 

JP 12 2,32 ,72 ,20 -2,54 22 ,01 
NJP 12 3,06 ,69 ,20 

Water sensitivity JP 12 3,66 ,52 ,15 -1,51 22 ,14 
NJP 12 4,00 ,55 ,15 

Total JP 12 3,43 ,54 ,15 -2,23 22 ,03 

NJP 12 3,87 ,42 ,12 

The statistical values of the water literacy scale in Table 2 revealed that the scores of the 
students who joined in the online sustainable development teaching were higher both in 
terms of total and sub-dimension. However, according to the t-test results between the 
scores, a statistically significant difference was calculated in favor of the JP’s in the 
online sustainable development teaching in the total score of the scale and only in the 
second sub-dimension scores. The partial decrease in the standard deviation values of 
the entire scale and all sub-dimensions of the JPs indicates homogeneity in terms of 
water literacy qualifications. 

For each item in the water literacy scale, the distribution of the average scores of the JPs 
and NJPs in sustainable development education is in Figure 1. 

 

           NJP and JP 

Figure 1. Distribution of the item averages of the water literacy scale of the students who 
attended and did not in the training 

 

Based on this graph, the average scores of the JPs in sustainable development education 
in almost all items of the water literacy scale (except for items 2 and 3) were high. 
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However, the highest scores on the scale are related to the first dimension, water water-
saving. On the other hand, the second dimension, water consciousness scores (items 14-
25), is lower than the others for both JPs and NJPs. In this dimension, the scores of NJPs 
in teaching decreased to 1,75 (see items 17 and 23). 

The open-ended questionnaire results 

In the first question, the students were asked whether they knew the name of any 
institution or organization related to water, and if they knew, they were asked to write it. 
Except for one student who attended and did not participate in sustainable development 
education, all the others answered this question as they did not know. The student who 
did not attend the training wrote the answer to the state waterworks, and the participant 
wrote the answer to the hydroelectric power plant as the place where the water is 
produced. 

In the second question, the students were asked whether they knew the average monthly 
water consumption of their house. All of the others answered this question as they did 
not know, except for two students each who attended and did not participate in 
sustainable development education. 

In the third question, the students were asked whether they had any experience of 
reusing the water they used at home or outside (for example, pouring the water they 
washed the vegetables into flower pots). Only seven students who participated in 
sustainable development education answered this question as yes. Some of the answers 
are as follows. 

"I pour the water with which we wash the vegetables on the flowers and the turtle" 

"I pour the water that has been waiting in the bottle into the flowers" 

 

Only three students who did not participate in sustainable development education 
answered this question as yes. Some of the answers are as follows. 

 

"I water the flowers with boiled egg water", 

"I pour the leftover water from the teapot onto the dishes" 

 

In the fourth question, students were asked whether they knew how water was formed. 
Only four students who participated in sustainable development education answered yes 
to this question. One of these students explained the formation of water by referring to 
the water cycle in nature. On the other hand, three other students made an explanation 
by referring to the formation of the water molecule. Some of the answers are as follows. 

 

"The puddles evaporate and come back as rain" 

"It is formed as a result of the chemical reaction of hydrogen and oxygen" 

"It is composed of hydrogen and oxygen atoms. In its pure form, it is a neutral 
substance and circulates on earth" 

 

Eight students who did not participate in sustainable development education answered 
yes to this question. Five of these students explained the formation of water by referring 
to the water cycle in nature. On the other hand, three other students made explanations 
by referring to the formation of the water molecule. Some of the answers are as follows. 

 

"The heat evaporates water and rises to the sky, and then turns into rain and 
descends to the earth again" 
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"It is formed by the reaction of oxygen and hydrogen atoms" 

"It is formed by the combination of hydrogen and oxygen atoms" 

 

In the fifth question, students were asked whether they knew the water cycle. Except for 
only four students who participated in sustainable development education, the others 
answered yes to this question. All of those who said yes explained the water cycle 
logically in short sentences. Some of the answers are as follows. 

 

"The water in the seas and streams evaporates and rises to the sky, where it 
condenses and descends to the earth again" 

"The waters on the earth and the water given out by living things through 
respiration and the water they expel through perspiration evaporate into the sky. 
These waters form clouds. When it cools down, it returns to the earth with various 
weather events such as snow and rain" 

 

Except for three students who did not participate in sustainable development education, 
the others answered yes to this question. All of those who said yes explained the water 
cycle logically in short sentences. Some of the answers are as follows. 

 

"The waters on the earth evaporate and go up and then descend to the earth as 
rain" 

"The water resources on the earth evaporate, condense in the atmosphere and fall 
back to the earth in the form of precipitation" 

 

In the sixth question, students were asked to write ten water-related words and briefly 
explain each one in one sentence. In this way, it was aimed to examine their cognitive 
structures about water. The answers to this question were presented comparatively in 
the next two tables in codes and categories by making content analysis. Table 3 includes 
the cognitive structures of students who do not participate in sustainable development 
education. 

 

Table 3. The cognitive structures of students who do not participate in sustainable 
development education. 

code f category total f 

valuable 1 

source of life 14 

living things 2 

nature 1 

plant 1 

soil 2 

tree 1 

human 1 

flower 1 

world 1 

life 1 

cion 1 

living 2 
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animals 1 

sea 5 

body of water 12 

saltwater 1 

stream 1 

creek 2 

tap water 1 

health 1 

humidity 1 

evaporation 4 

water cycle 11 

water cycle 1 

cloud 1 

heat 2 

vapor 1 

sun 1 

condensation 1 

rain 5 
type of precipitation 6 

snow 1 

dry 1 

water-saving 5 
waste 2 

protect 1 

consumption 1 

ice 2 
state change 3 

freezing 1 

cooling 1 
function 2 

cleaning 1 

dirt 2 water sensitivity 2 

 

Table 4 includes the cognitive structures of the students participating in sustainable 
development education towards the water. 

 

Table 4. The cognitive structures of the students participating in sustainable 
development education toward the water. 

Codes f category total f 

Drink 1 

source of life 26 

Need 3 

Live 2 

World 1 

Nest 1 

Life 8 

Plant 2 

Important 1 

Fish 2 

Flower 1 
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Tree 1 

Human 2 

Cat 1 

Bottle 1 

water sensitivity 12 

Saving 3 

Water well 1 

Percentage 1 

Waste 1 

Pollution 5 

Consciousness 1 

water consciousness 11 

Projects 1 

Renewable energy 1 

Hydroelectric power plant 2 

Geothermal power plant 1 

Global warming 1 

Melting 1 

Cleaning 1 

Climate crisis 1 

Mucilage 1 

Dry 3 

water-saving 8 
Waste 1 

Drought 3 

Africa 1 

Glaciers 1 

state change 5 

Freezing 1 

Liquid 1 

Solid 1 

Gas 1 

Cycle 2 

water cycle 4 Evaporation 1 

Condensation 1 

Respiratory 2 
function 4 

Photosynthesis 2 

Purity 1 

chemical composition 3 Oxygen 1 

Hydrogen 1 

Rain 2 
type of precipitation 3 

Frost 1 

Based on Tables 3 and 4, it was revealed that NJPs produced a total of 46 codes. These 
codes, on the other hand, are classified into eight categories, from the highest frequency 
to the lowest, source of life, a body of water, water cycle, type of precipitation, water-
saving, state change, function, and water sensitivity. On the other hand, JPs produced a 
total of 51 codes. These are classified into nine categories from the highest frequency to 
the lowest: source of life, water sensitivity, water consciousness, water-saving, state 
change, water cycle, function, chemical composition, and type of precipitation. 
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The most striking detail in this table is that JPs used more water-related words than 
others. Although students were asked to write up to ten words in this question, those 
who did not attend the training associated fewer words, an average of five words with 
water. Similarly, it was determined that JPs were able to produce codes for all three sub-
dimensions of water literacy. On the other hand, NJPs are directed towards two sub-
dimensions (except for water consciousness) and were able to generate very limited codes. 

DISCUSSION 

While numerous studies have addressed student conceptions of the water cycle and 
scientific knowledge, less is known about their attitudes and values regarding water. 
Water is a particularly challenging topic due to its systems complexity as well as its 
interdisciplinary nature (Xiong, Hao, Liao, & Zeng, 2016; McCarroll & Hamann, 2020). 
This research aimed to examine the effect of online sustainable development education 
on the water literacy of middle school students due to the Covid-19 epidemic. For this 
purpose, the effect of teaching attended by 12 students selected from among the students 
of the same school and the same class was measured. This teaching for sustainable 
development purposes was completed in a total of eighteen hours. About one year after 
the end, the newly developed water literacy scale by Sozcu and Turker, 2020a) was 
applied to the students who attended and did not in the teaching. In this way, it was 
measured that the scores of the other dimensions except for water consciousness, which 
is the second dimension of the three-dimensional scale, were higher (see Table 2). Cooper 
and Cockerill (2015) found, as compared to the public, students were less concerned 
about future household water supply and thoughtless about water conservation. 
However, the scores of all three dimensions of the participants in the teaching applied for 
SDGs were high. Compared to those who did not attend, the difference in total score and 
water consciousness sub-dimension scores was statistically significant. For this reason, 
there is information in the literature related to the subject area that students' water 
consciousness literacy is affected by their cognitive structures related to water. Pan and 
Liu (2018) found a positive correlation between students' groundwater systems 
understanding and concerns about the conservation and use of groundwater. Sadler, 
Nguyen, and Lankford (2017) conducted a review of research on students (K-12) missing- 
and misconceptions within four natural water systems (surface water, groundwater, 
atmospheric water, and water in biotic systems) and water in engineered systems. They 
noted that although water is an interdisciplinary topic, it is most commonly addressed in 
science classes and that the treatment across the U.S. science curriculum and standards 
is in no way systematic.  

For this reason, open-ended questionnaires were asked to both student groups in a 
second session. In these questions, they were asked what they knew about water. When 
the answers given to these questions were examined, it was revealed that the students of 
both groups were similar in terms of not knowing the institutions related to water, 
knowing the monthly average water consumption of their houses, and explaining the 
water cycle. On the other hand, it was noted that the number of participants in the 
teaching for SDGs was high in terms of reusing water at home or outside. Only four of 
those who attended said yes to the question about how the water was formed, while the 
majority of those who did not attend said yes. On the other hand, in the explanation of 
the question, the participants in the SDGs directly referred to the chemical composition 
of the water, while the others explained the water cycle. The scores obtained in this 
question and the last question match each other. That is, those who participated in the 
training were ahead in the categories extracted from the words related to water, whereas 
the codes of those who did not attend were concentrated in the water cycle category.  

In this context, a clear difference was found in favor of the participants in the codes 
produced from the expressions used by the students in the last question and the 
categories based on them. It was revealed that the participants of the SDGs presented 
codes for all three dimensions of water literacy. On the other hand, those who did not 
participate presented limited codes about the others except water consciousness. These 
data also explain why the scores of those who did not participate in the water 
consciousness teaching, which is the second dimension of the water literacy scale, are 
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low. In short, teaching towards SDGs applied in the current research is informative about 
water. Brody (1995) explained that water concepts were abstract and disconnected from 
everyday life and experience. Based on the literature, attention needs to be paid to 
helping students to better understand and conceptualize some unseen elements of 
hydrologic and hydrological systems (Benninghaus, Kremer, & Sprenger, 2018). As a 
natural consequence of this, the water literacy of those who participated in the teaching 
of SDGs was higher than the others. 

Conclusion 

However, the fact that content based on the chemical structure of water was not 
presented in the teaching led to partially high scores for water consciousness. Well-
structured sustainable development education in terms of water-related goals can 
produce successful results without the need for an extra water literacy education. Putting 
the other two sustainable development goals to work has helped water literacy work in 
multiple ways. In future studies, the effect of a sustainable development education, 
which will be restructured by eliminating the relevant deficiencies, on water literacy 
should be re-studied.  
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