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Abstract

Freshwater, which is present on land, is covered in Hydrography issues within the field of Geography.
Hydrography course helps students to understand and interpret the mechanism, importance,
distribution, relationship with other earth systems and living life. The importance of freshwater
resources, which have been affected by climate changes or climatic irregularities and which have
dwindled as a result of the misuse of humans, is increasing day by day. Failed to reach a significant
portion of the world’s population with clean fresh water, hydroelectric power plants and dams negative
impacts on the ecosystem of waste due to contaminated water, biodiversity could not be protected,
drought-bound migrations, and wrong water use in agriculture, flood and water damage issues such as
waste, water, depending on is one of the major problems facing our world today. The aim of this study
is to demonstrate the awareness of the students taking Hydrography courses on the conservation of
freshwater resources. To this end, it is designed with the method of qualitative research and as
descriptive work. The working group consists of 40 students who take Hydrography courses at
Karabiik University Faculty of Letters Department of Geography. The participants were selected from
Geography Department students whose knowledge of Hydrography course was fresh. The data was
collected through an open-ended questionnaire and the findings were analyzed descriptive. According
to the findings of the study, the students stated that the distribution of freshwater on the Earth is not
stable and adequate, the species in the water is damaged, future investments in water should be planned
in advance, and waste should be returned to the economy by recycling instead of pouring into streams
and lakes. As a result of the study, it was found that students were aware of problems with freshwater,
but believed that their ability to do so individually was limited, and generally expected the solution
from the state. According to these results, it may be suggested that it would be beneficial for students
to be encouraged to participate in social work practices, Non-Governmental Organizations and projects
in which they can take an active role.
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3.8 billion years of water has been found in the Isua rocks in Greenland, which are
the oldest rocks in the world, and no other evidence of the existence of water has been
found on Earth before this time (Atalik, 2006). Freshwater, which has a long history and
is essential for the life of living organisms that make up the biosphere, has a limited
potential in terms of its quantity and quality on earth. Besides its vital aspect, waters are
also an important source of civilization and development, according to Yilmaz and
Peker (2013). All the civilizations of the past have chosen the environment of water
resources as their first settlements, and the societies that have become pioneers in
development have been the ones that have been able to use water industrially. People
have even given the names of the settlements, regions, the surrounding sea, lakes,
streams and waterfalls that they have chosen as a place. Black Sea region, Suluova
(Amasya), Golbast (Ankara), Dereli (Giresun), Pinarbasi (Kastamonu), Sulakyurt
(Kirikkale), Susehri (Sivas) are some of these.

Based on this importance of water, various estimates and assessments have been
made on the total water reserve on earth. According to UNEP (2002, United Nations
Environment Programme), the global water reserve is around 1.4 billion km?, of which
97.5% is salt water in the oceans and the remaining 2.5% is freshwater present in the
Atmosphere, glaciers and groundwater. As we can see, ¥ of the Earth is covered with
water, giving the impression that there is an abundance of water in the world, but the
ratio of potable water is only 0.74% (Akin and Akin, 2007).

In the 20" century world population in the although it has increased threefold
compared to the 19" century, it has been determined that the use of water resources has
increased sixfold, and it is clear that this situation is not in such a way as to provide
equal opportunities (Orhon, Sézen, Ustiin, Gérgiin and Giil, 2002). The lack of
freshwater has resulted in a gradual decrease in the rate of clean water per capita
worldwide due to the rapid increase in the population. According to the classification
according to water assets, it is observed that there is ‘water poverty’ in countries with an
average per capita amount of available water less than 1000 m® per year, ‘water
scarcity’ in countries with less than 2000 m®, and ‘water wealth’ in countries with more
than 10 000 m® (DPT, 2007) (State Planning Organization). In our country, which had a
population of approximately 79 million in 2016, the water potential per capita was
measured as 2962 m® and the availability of usable water per capita was measured as
1418 m3 and the amount of water used was measured as 572 m® (TMMOB, 2017).
Based on these data, it is seen that our country is not a water-rich country in terms of
available water potential and is experiencing water scarcity.

Part of Turkey’s land is humid and part is under semi-arid conditions. Therefore, in
places where the climate is unfavorable and water capacity is insufficient, solutions are
sought for irrigation; regional development projects such as the Konya Plain Project
(KPP), the Southeastern Anatolia Project (SAP) and the Eastern Anatolia Project (EAP)
are being implemented. Like irrigation, the supply of drinking water is also among the
major problems. New drinking water resources (Melen River to Istanbul; Kizilirmak
and Gerede Stream to Ankara) are being transferred to big cities whose population has
increased especially with migrations. Can, Etemoglu and Avci (2002) count the other
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solutions used to solve the water shortage as a thrifty and measured water consumption,
storage and utilization of rain water, removal of salt from sea water or low-salt ground
water.

Today, the struggle to have clean rivers is a common struggle, especially in urban
centers (DC Commission on the Arts and Humanities, 2012). In addition, Hydroelectric
Power Plants (HPP) built on rivers are described as ‘environmentally friendly’
according to electricity generation models based on energy sources such as nuclear and
coal, but have negative effects on nature (Sengiil, 2013). Flooded mainly endemic
species, plant and animal ecosystems, agricultural areas, settlements, archaeological and
historical sites are among the values damaged by HPP.

The term ‘water footprint’ was introduced to the literature by Hoekstra (2008) to
refer to the amount of freshwater resources used in production and consumption. In
parallel with the increase in population in Turkey and in the world, both individually
and socially, the water footprint needs to be reduced. In light of various predictions
made based on data, the world’s water presence is under great threat on both national
and international platforms. Yilmaz and Peker (2013) think that conflicts and wars on
the energy resources axis until now will be replaced by water resources wars, which
may be much more violent and ungodly. Because, as it is known, the public domain of
countries water resources cannot be produced and reproduced; they are limited natural
resources (Volkan and Boz, 2006). Therefore, water sustainability must be ensured
without creating an undesirable effect on the hydraulic system and without endangering
the water usage requirements of future generations (Aytug, 2014). In our country and in
the world, the way to ensure first vital and then social and economic sustainability is to
protect water resources against pollution and to implement qualified water management.
Cakmak, Yildirim and Akiiziim (2008) according to water management; it involves the
planned development, distribution and use of water resources.

Important decisions have been taken by various conferences, conventions,
regulations and guidelines planned on a global scale in order to ensure a good water
management in a universal sense, to make arrangements for water protection and to
attract the attention of the community. Some of the protocols that have many official
determined the outcome of the research in chronological order, are given below: The
Ramsar Convention (February 2, 1971), Urban Waste Water Treatment Directive (May
21, 1991), Conference on Water and Environment in Dublin (January 26-31, 1992), The
Helsinki Convention on the Protection and Use of Transboundary Waters and
International Lakes (March 17, 1992), The Drinking Water Directive (November 3,
1998), The Water Framework Directive (October 23, 2000), Governing the Protection
of Groundwater Against Pollution Directive (April 7, 2012), Surface Water Quality
Management Regulation (November 30, 2012). Other than these; important days such
as World Wetlands Day (February 2), World Water Day (March 22), World Saving Day
(October 31) were declared and 2003 was accepted as the ‘International Year of
Freshwater’ has been recognized. In addition, water education projects such as ‘Water
in the Mediterranean’, ‘Blue Drop’ and ‘Water Awareness’ were carried out. According
to Kabas (2004), ‘Water in the Mediterrancan’ and ‘Blue Drop’ water education
projects are generally considered as a topic within environmental education activities.
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The Water Awareness Project supported by TUBITAK is part of the project titled
‘Water Awareness: Developing Teaching Materials for Water Education’ launched at
Dokuz Eyliil University (Cappellaro, Unal Coban, Akpinar, Yildiz and Ergin, 2011).

Taking steps to develop the consciousness of protecting nature with the measures
mentioned above, human beings have begun to realize that natural beings are not
unlimited and have severely battered them. “The decline of resources, the increase of
needs and the damage to the environment has brought it back to itself as environmental
problems” (Gokdayi, 1997, p. 69). Environmental education is given for this purpose,
but it has not yet been reflected in full attitudes and behaviours everywhere. Yiicel,
Uslu, Altunkasa, Giir¢ay and Say (2008), the reasons why environmental awareness is
not reflected in attitudes and behaviors; adults despite knowing they ignored
environmental problems, economic problems, psychological and social reasons to
refrain from responding to, training and exemplary behavior is not enough for behavior
change activities is not included in the negative attitudes are to be punished or rewarded
for.

The International Geographic Union Commission on Geographic Education shares
the vision of the United Nations 2005-2014 United Nations Decade of Education for
Sustainable Development (UNDESD) and proposes that the action items put forward
should be included in Geography education at all levels and anywhere in the world
(IGU CGE, 2007). According to Artvinli (2010), Geography education is a fundamental
science in the national sense and is just as important for universal approaches as it is for
each country to find itself. In this context, the secondary Geography course curriculum
(Ministry of National Education, 2018, p. 11-12) it is observed that there are some
general objectives in the program for the protection of nature and natural resources and
ensuring sustainability. These are the student’s; “To attainment geographical skills
within the framework of the human-nature relationship, to relate the basic elements of
the universe to life, to comprehend the functioning and change of natural and human
systems, to develop awareness of the spatial values belonging to the country and the
world starting from the near environment, to attainment awareness of responsibility for
the functioning of the ecosystem, to understand the importance of spatial planning, to
understand the functioning of natural and human systems in local and global interaction,
to understand the importance of harmonizing development processes with nature, to
evaluate natural disasters and environmental problems and to develop applications for
ways of preventing and taking precautions.” Based on this vision, it is clear that the
science and education of Geography are of great importance in giving the awareness of
protecting all natural resources and water within them.

There are some studies that have already been done for different levels of instruction
for the protection of freshwater resources. Some of these are given below. Girgin and
Ertiirk (2003) evaluated energy-food-water issues in secondary education Geography
programs and criticized the presence of repeated issues in the spiral development model.
In the textbooks they examined, the researchers state that water subjects often do not go
beyond showing the places where water is present and the places it forms, and they
stress that the individual perspective of the students becomes difficult and the level of
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social participation sensitivity for the country’s problems cannot be reached. Atasoy and
Ertiirk (2008) worked with 1118 students to measure the environmental knowledge and
attitudes of sixth, seventh and eighth grade students. In an achievement test, which
included questions about hydrosphere, the students ‘cognitive achievement was low and
their environmental attitudes were not sufficient. Ergin (2008) has prepared a project to
develop teaching materials for primary school students to attainment water awareness
about water recognition, water pollution and water conservation under the title water
awareness. Akpinar, Kiiciikcankurtaran, Unal Coban, Yildiz, Oztiirk, Y1lmaz, Karadeniz
and Ergin (2011); by providing five days and twenty-five hours of water education to
Science and Technology course teachers, they investigated the effectiveness of the
materials used in water school on teachers’ water awareness. According to the results,
the water school has had a positive impact on teachers’ attitudes towards water use and
environmental awareness levels and teachers have stated that this training is essential
for everyone. Cappellaro et al. (2011) organized active participation activities under the
topics of water recognition, water pollution and water conservation in order to create
water awareness in adults. Twenty-five hours of water training is given to adults in
practice, unlike informational seminars or conferences that make participants passive.
At the end of the study, it was determined that, although limited, participants learned
water-related concepts and their behavior and attitudes towards water use were
significantly affected in a positive way. Cimen and Yilmaz (2011) investigated the
attitudes of university students in different departments towards the environment and
their achievements in freshwater ecosystems. The attitudes of the university students
towards the environment were determined to be between mid-level and high level. At
the end of the study, it was also revealed that the students’ success in freshwater
ecosystems was high. Damanhouri (2012) examined the level of awareness of the water
problem of students in some universities of Jordan, where the water sector has suffered
shortages in recent years. At the end of the study, the level of water awareness was
determined to be at a poor level. Science field students have more water awareness than
humanities. Ganguly and Satpati (2015) suggested that they could do a rain deposition
activity for secondary students to learn water saving at school. The researchers believe
that students will be able to evaluate this accumulated water in the garden they will
design on the roof, and that during hot periods it can have an air conditioning effect on
the school building and increase the hydrological cycle. Aydogdu and Cakir (2016)
investigated the attitudes and awareness of secondary school students about using water,
and the awareness levels of female students and students with university-graduate
parents were significantly higher. De Miranda Coelho, Gouveia, de Souza, Milfont and
Barros (2016) conducted research that contributed to the recognition of feelings towards
water consumption. The study, conducted with university students in Brazil, found
participants were both more likely to have negative feelings about water waste and
engage in water conservation activities. Karatag and Karatas (2016) have demonstrated
the importance of environmental education as a solution tool for preventing water
pollution. Seehamat, Sanrattana and Tungkasamit (2016), in their study aimed at raising
6" grade students’ awareness of water resources management, they determined that
there were significant differences between pre-test and final tests. There was no
significant difference in the comprehension and awareness averages of the students after
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application of water resources management in irrigated and non-irrigated areas. Zor and
Dervisoglu (2017) examined responsibility-based factors that influence secondary
students’ tendency to conserve freshwater resources, and found that personal norms and
ability perception are strong factors. As students become aware of their role in the
decline of freshwater resources and what they can do to protect those resources, their
tendency to take action also increases.

Purpose of the Study

As the source of life, the conservation awareness of freshwater, which needs to be
considered in the context of Conservation Geography, is a subject that requires great
sensitivity. This sensitivity must be imparted to the whole society. For example, Corral-
Verdugo (2002) states that individuals® awareness levels of water use have an effect on
water conservation. As explained in the introduction, previous studies have dealt with
issues such as freshwater inadequacy and pollution, mostly in environmental issues, but
very few articles have been studied within the scope of the Geography course.
Deficiencies in the amount and quality of water, which are among the first problems of
‘World Geography’, a significant part of which is shaped by ‘water’, are dealt with
within the Geography field covering Hydrography (Water Geography). Therefore,
research and development of the knowledge, perception and awareness of the
Department of Geography students on freshwater is of great importance. The aim of this
study is to demonstrate the awareness of the students of the Department of Geography
who have knowledge of Hydrography about the conservation of freshwater resources.
‘How are the students of the Department of Geography aware of the conservation of
freshwater resources?’ In order to answer the question, the following sub-research
questions were answered. These research questions are also included in the survey form,
which is the data collection tool of the study:

1. What are the students’ thoughts on the importance of the existence of water on Earth
in terms of its relationship with natural systems and human beings?

2. According to the students, is the distribution of freshwater resources according to the
land parts of the Earth and the population balanced and sufficient?

3. Do the students find the water presence sufficient in Turkey’s soil, which contains
regions under the influence of humid and semi-arid climatic conditions?

4. How do students define the phrase ‘water resources management’?

5. According to the students, what is the most important problem with the presence of
freshwater on Earth?

6. In terms of sustainability, what needs to be done as a priority for wetlands
conservation, according to students?

Methodology
Research Design

The research is designed in accordance with the qualitative research approach and
has a descriptive design. Qualitative research models focus on words rather than
numbers, and are a type of research that interprets situations to make sense of what
people do in everyday life, observing the world in its natural environment (Walia, 2015,
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p. 3). According to Basol (2008), “Qualitative research provides an opportunity to see
with all its reality the events, facts and situations that surround us in the world we live
in.” Qualitative researchers, working mostly with a small number of individuals, collect
data in a natural environment sensitive to the groups and places of people they address
in order to study a problem, and reach conclusions by leveraging data analysis that
creates inductive themes (Creswell, 2007, p. 37). It is of great importance to raise
awareness of protecting the low freshwater reserve, which is one of the most important
global problems in today’s world. In this context, it was decided that qualitative
research method is the most appropriate research method for this research, which aims
to define and interpret the views of the students of the Department of Geography who
have taken Hydrography courses, as well as to determine the level of awareness. The
participants were evaluated to provide a point of view based on their knowledge, belief,
experience, perception, behavior and attitudes. Descriptive research used in the design
of the study is done with the aim of explaining events and situations in detail by
systematically answering what and how questions (Basol, 2008). Although more
depiction is made in the qualitative descriptive approach than interpretation, this does
not mean that the approach lacks interpretive efforts or is intended for a neutral
portrayal of reality (Seixas, Smith and Mitton, 2018, p. 779). In this study, using
qualitative descriptive design, the students of the Department of Geography attempted
to portray the importance of freshwater, its scarcity and the awareness of the need for its
protection in a way that would enable all readers to understand easily. Nevertheless, the
participants also shared their own life experiences in the open-ended questions in the
questionnaires, for example, talking about documentary videos they watched and were
influenced by, and trying to make sense of these experiences, providing deeper data
beyond the description.

Working Group

The universe of the research consists of the students of the Department of Geography
who have taken Hydrography courses in the curriculum. The sample of the study was
forty volunteer students who took Hydrography courses in the fall and spring semesters
of the 2018-2019 academic year at Karabiik University Faculty of Letters Department of
Geography. Sampling was used to determine the sample. In contrast to incidental
studies that present a cross-section of different groups, particularly of age, resume and
cultures, purposeful sampling focuses on people with specific characteristics that may
better help relevant research (Smith, Musa and Alkassim, 2016, p. 2-3). In other words,
in this type of sampling, “The researcher selects the participant according to the needs
of the research” (Morse, 1991, p. 129). In this study, criterion sampling from subgroups
of purposeful sampling was used. According to Patton (2001, p. 238) criterion sampling
requires the selection of states or persons who meet some important predetermined
criteria. In this study, it is assumed that the data obtained from a selected group with
preliminary or detailed knowledge of the subject being investigated may be more
efficient by choosing criteria sampling. It is envisaged that a group that will be
completely or partially unfamiliar with the subject may not be able to provide an
adequate assessment. Having taken the Hydrography course among the students of the
Department of Geography, which is thought to represent the research subject in the
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most appropriate way by filtering and interpreting the information they received about
freshwater, and being fresh in the information has formed the conditions of the criterion
sampling. Assuming that some of the information and the emphasis in the courses may
have been erased from memory, third and fourth graders who had taken Hydrography in
previous years were not included in the study. For this reason, the group of students
participating in the study was deliberately selected at the second grade level, and the
students of the daytime formal education (primary education-daytime courses) and
evening formal education (secondary education-evening courses), which were opened
for employees in general, were mixed.

Data Collection Tools

In this study, which focused on the phenomenon of freshwater conservation
awareness, a questionnaire consisting of open-ended questions was used to help
students express themselves more easily in writing and to gather more detailed data.
According to Popping (2015, p. 5), open-ended questions must be specific in order to
obtain meaningful and interpretable data, the question must be formulated in a neutral
manner, and also invite for an answer. Also, open-ended questions are useful when the
research topic is not meant to be restricted and new titles are expected to emerge (Ziill,
2016, p. 2). In order to avoid limiting the questions used in this study, it was deemed
appropriate to use an open-ended questionnaire. During the process of creating the
survey questions, a detailed survey of the literature was initially conducted using the
keywords of the study. At first, eight questions were designed to contribute to the
elimination of deficiencies in the literature. Expert opinion was taken to assess whether
the open-ended survey questions were fit for purpose. In line with the recommendations
of two Geography education experts, two Physical Geography field experts and one
education science field expert, two questions were drawn up and final arrangements
were made and the form was made ready for application. These two questions are aimed
at ‘How the topics of Hydrography contribute to the student’s perspective’ and ‘Policies
that can be followed on transboundary streams’, and are not directly related to the
purpose of the study. Then, forty Geography Department students were asked six open-
ended questions through the questionnaire. The protection of fresh water about their
awareness of students’ thoughts, comments identify similarities and differences between
the survey during the implementation phase, a period of approximately twenty minutes
are given. A few students have used it for a slightly longer period of time.

Data Analysis

Descriptive analysis technique was used to analyze the data obtained from open-
ended survey forms. According to Creswell (2007, p. 148), data analysis in qualitative
research includes; preparation and arrangement of data, coding and downloading of data
into themes, and finally, representation of data with tables and figures. According to the
researcher, these are the core elements of qualitative data analysis. For this purpose, first
of all, the participants were given short names and the data related to the articles were
written and made into a breakdown. In the first phase, conceptual categories and themes
were created by marking student sentences for articles for coding. After the completion
of this process by the researcher, consistency and reliability were checked by asking
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another field expert to make a comparison. The reliability of research, by Miles and
Huberman (1994, p. 64) Reliability=Consensus/ (Consensus+ Dissensus) is calculated
with the formula. Given that the expected reliability is achieved when the coding
scheme is 90% and above depending on the size, it is accepted that the 91% rate
achieved in this research is sufficient. The findings, which were defined after processing
the data, categorizing the coding and determining the themes, were analyzed and
interpreted descriptive with direct quotations from the sentences of the students.

Findings

In this part of the research, the findings of the views of the students of the
Department of Geography are given.

Table 1
Student Views on the Importance of Water on Earth in Relation to Natural Systems and
Human Beings
Code Student Code n %
It is mandatory for living life. S1, S3, $4, S5, S9, S10, S11, 18 45
S13, S15, S16, S17, S18, S20,
S24, 529, S32, S33, S36

Ocean, sea and land waters, the largest ~ S6, S8, S12, S26, S27, S31, S35, 8 20
source of moisture, is the raw material ~ S38

of rainfall.

It is used in agriculture and industry. S22, 528, S30, S39 4 10
It has an effect on the soils, climate, S2, S19, S23 3 7.5
and soil and plant characteristics of a

region.

The waters form various ecosystems S21, S40 2 5
according to their chemical properties.

It is the foundation and raison d’etre of  S7, S37 2 5
today’s civilizations.

It is of great importance both S25,S34 2 5
geographically, geologically and

politically.

Water is of great importance in terms S14 1 25
of hygiene.

TOTAL 40 40 100

The specific codes of the Geography Department students about the importance of
water on Earth in relation to natural systems and human beings are collected in 8
headings (Table 1). 45% (n=18) in the first place is ‘It is mandatory for living life.’
Second place was 20% (n=8) with ‘Ocean, sea and land waters, the largest source of
moisture, the raw material of rainfall’, third place was 10% (n=4) with ‘It is used in
agriculture and industry’, fourth place was 7.5% (n=3) with ‘It has an effect on the soil,
climate, soil and plant characteristics of a region.” 5, 6 and 7. the following codes, with
a ratio of 5% (n=2), were ‘Waters form various ecosystems according to their chemical
properties’, ‘It is the foundation and raison d’etre of today’s civilizations’ and ‘It is of
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great importance both geographically and politically.” The eighth and final code with
2.5% (n=1) is ‘Water is of great importance in terms of hygiene.’
Direct citations to the article 1:
S3. Without water, the main source of life, neither rainfall nor other living things could exist.
S9. Most of the human body is made up of water. It is therefore of vital importance.
S§19. Rainfall causes the formation of climates and seasons through temperature and
evaporation.
S20. Water is the most important factor that sustains the ecosystem.
S23. The most important external factor that gives shape to the Earth is water. It allows
nature to regenerate itself.
S24. 1t is especially important in drinking water and provincial construction.

Table 2
Students’ Opinions on Whether the Distribution of Freshwater Resources According to
Land Parts and Population on Earth is Balanced and Adequate

Code Student Code n %
Although % of the world is covered by  S1, S3, S9, S11, S13, S14, 17 425
water, most are salty waters. It is S15, S18, S23, S27, S31, S32,
certainly not evenly distributed. S33, S34, S36, S38, S39
Because water needs are not sufficient  S2, S4, S7, S10, S12, S17, 11 27.5

due to the increasing population, there ~ S19, S20, S22, S29, S30
may be great problems in the future.

No, some parts of the Earth really need S5, S6, S16, S21, S24, S26, 8 20
water. S37, S40
While many regions around the world ~ S25, S35 2 5

are struggling with thirst, some regions

are struggling with water-induced

disasters.

It is not balanced, but it is sufficient. S8, S28 2 5
Still, despite the technology, it can’t

get enough of it everywhere.

TOTAL 40 40 100

Table 2 shows the codes for whether freshwater resources are balanced and adequate
in their distribution according to land parts and population on Earth, and seventeen
people with a ratio of 42.5% ‘% of the world is covered with water, although most are
salt waters, certainly not evenly distributed’, they replied. The ensuing code ‘There may
be very large shortages in the future because the water need caused by the ever-
increasing population is not sufficient” accounts for 27.5% (n=11). In the third place
with 20% (n=8) ‘No, some regions of the Earth are really in need of water’, while in the
last two places ‘Many regions in the world are struggling with thirst, some regions are
struggling with water disasters’ and ‘It is not balanced, but it is sufficient. Nevertheless,
the codes ‘Despite the technology, water cannot be adequately delivered everywhere’
belong to two students (5%).
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Direct citations to the article 2:

S1. No, most of the water is salty. Some countries use freshwater as a threat to one another.
S5. No, for example, while the African continent is struggling with thirst, there is no such

shortage in Europe.

S6. No, the Middle East and Africa are in need of water.
S7. Unfortunately, no. It is said that due to the increasing population there will be water wars

in the near future.

S21. If we compare a person in Africa to a person in North America, the fact that an African
consumes the water that an American consumes in one year in 10 years explains everything.
S24. Some places really lack water. Some countries are rich in water. Our country, on the
other hand, is not water-rich, even though it gives water to Cyprus.

Table 3

Students ‘Views on the Water Presence of Turkish Soil, Which Includes Regions under
the Influence of both Humid and Semi-Arid Climatic Conditions

Code

Student Code n %

Because there is so much waste of water in
our country, our water presence is
gradually decreasing.

S1, S3, 4, S7, S10, S12, 16 40
S16, S18, S21, S25, S27,
S28, S31, S34, S35, S40

Our wetlands are in great danger due to S6, S8, S11, S13, S14, S17, 12 30
excessive contamination. S22, S24, S26, S29, S36, S38

While there was no desert in Turkey until ~ S15, S23, S32, S33, S37 5 125
recently, there has been desertification in

Konya Karapinar as a result of improper

land use.

The emergence of a large number of new S9, S20, S30, S39 4 10
karst sinkholes in Konya every year shows

that the groundwater level is gradually

falling.

Since the summer is arid in the interior and S2, S19 2 5
Southeastern Anatolia, water is scarce.

Our country’s water resources are S5 1 2.5
sufficient for now.

TOTAL 40 40 100

In the third article, student views on the existence of water in the territory of Turkey
are discussed (Table 3). The prominent codes are combined in six themes, with the top
40% (n=16) coming from ‘Because there is too much water waste in our country, our

water presence is gradually decreasing.’

30% to twelve people ‘Our wetlands are in

great danger due to excessive pollution’, 12.5% to five people ‘Until recently there was
no desert in Turkey, there has been desertification in Konya Karapnar as a result of
incorrect land use’, 10% to four people ‘The emergence of a large number of new plains
in Konya every year shows that groundwater level is falling’, 5% to two people.
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Direct citations to the article 3:
S30. The acceleration of the formation of sinkhole due to decreased rainfall is one of the
most important indicators of water scarcity.
S38. Our drinking water, which is constantly polluted by waste, will become unusable at this
rate. If the actual measurements had been made, they might have already crossed the danger
line in many places.

Table 4
Student Views on the Meaning of the Phrase ‘Water Resources Management’
Code Student Code n %
Correct and conscious use of water S1, S2, S4, S6, S9, S10, S12, 18 45
resources. S13, S16, S18, S20, S27, S29,
S30, S31, S34, S37, S38
Planning future investments in water.  S7, S8, S11, S15, S17, S19, S21, 16 40
S22, S23, S25, S26, S28, S32,
S33, S35, S40
Ensuring a sustainable quality S3, S5, S14, S36, S39 5 125
| actually think water rules people. S24 1 2.5
TOTAL 40 40 100

In Table 4, students were asked for an opinion on the meaning of the phrase ‘water
resources management.” The responses were treated as 4 codes and the ratios of the first
and second rank were very close together. These are: ‘Accurate and informed use of
water resources’ with 45% (n=18) and ‘Planning future investments in water’ with 40%
(n=16). The other two items are 12.5% (n=5) ‘Ensuring a sustainable quality’ and 2.5%
(n=1) ‘I think water actually governs people.’

Direct citations to the article 4:
S1. More functional use of waters and prevention of waste.
S3. Ensuring a sustainable quality and use.
S6. To get the most efficiency with the least water and use the water consciously.
S8. Preparation of investment plans for tomorrow. The General Directorate of State
Hydraulic Works has undertaken water management in Turkey. In the past, many lakes have
been dried up and turned into agricultural areas.
S12. It is the study and examination of how the water resources available can be used and
developed in the most accurate way.
S15. While water supplies may seem limitless and Renewable, they may become inadequate
due to misuse. Water management means plan and control.
S25. Foresee the problems that may arise in the future related to water and do the measures
in advance.
S26. | understand that water resources are deplorable and that precautions must be taken
from today.
S37. It’s the ability to use water.

108



Review of International Geographical Education ©RIGEO, 10, (1) Special Issue, 2020

Table 5
Student Views on what is the Most Important Problem with Freshwater Presence on

Earth

Code Student Code n %
Declining water resources S1, S4, S8, S10, S12, S14, S17, 15 37.5
S18, S20, S22, S23, S28, S34, S37,
S40
Water contamination S5, S9, S11, S19, S21, S25, S26, 11 27.5
S29, S30, S32, S39
Damage to aquatic species S6, S16, S31, S33, S35, S36 6 15
Improper and excessive irrigation S2, S7, S15, S27 4 10
Melting glaciers with greatest S13,S24 2 5

freshwater potential due to global
climate change

Water-borne conflicts, conflicts and S3, S38 2 5
wars between countries
TOTAL 40 40 100

In Table 5, what is the most important problem with the presence of freshwater is
investigated. The top place was the code ‘Steadily decreasing water resources’ (37.5%,
n=15). Immediately followed by ‘Water contamination’ (27.5%, n=11). Other important
issues that have been voiced; ‘Harm aquatic species’ (15%, n=6), ‘Incorrect and
excessive irrigation’ (10%, n=4), ‘Largest freshwater due to melting glaciers in global
climate change that has had the potential’ (5%, n=2) and ‘Conflicts between countries,
conflicts and water-borne that may arise wars’ (5%, n=2) as is stated.

Direct citations to the article 5:
S1. I was very impressed by the documentary ‘25 liters” which we focused on in the course.
The world is rapidly drifting into water scarcity.
S7. It’s incredibly sad to see Lake Aral dry up because of excessive irrigation.

S9. Unfortunately, by dumping waste, our rivers and lakes are rapidly polluting. The

situation is much worse in small surface waters.

S21. Household and factory wastes seriously pollute our drinking and use waters.

S28. With urbanization, water consumption becomes excessive and wasteful, and freshwater

decreases.

Table 6
Student Views on What Can Be Done to Protect Wetlands in Terms of Sustainability
Code Student Code n %
People need to be conscious. S3, S6, S8, S16, 8 20
S17, S19, S27,
S37
Instead of dumping waste into streams and lakes, it S1, S9, S10, S15, 6 15
should recycle it into the economy. S18, S26
Businesses in the industrial and manufacturing S12, S14, S21, 5 125

branches should be subjected to heavy sanctions by S31, S39

the state on refining and filtering.

All wetlands should be protected by the state. S5, S24, S25, S30 4 10
Drip irrigation must be switched. S11, S33, S36, 10

o
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S38
Quotas should be put in place to prevent excessive S28, S32, S34 3 7.5
use of freshwater.
The lake must be prevented from drying out. S2, 523 2 5
The Non-Governmental Organizations working on S29, S35 2 5
this issue should be supported.
Groundwater must be stored to remain clean. S13 1 2.5
New water resources should be sought with the S22 1 25
emerging technology.
Some lakes should be artificially reinforced with S4 1 25
water.
For increased humidity and rainfall, plantations or S20 1 25
dams should be made.
Intensive agriculture should be done more yield from  S7 1 25
less area.
Since dams prevent fish migrations and damage the S40 1 25
ecosystem, solar and wind energy should be diverted.
TOTAL 40 40 100

Student views on what can be done to protect wetlands in terms of sustainability
have been the most codified question (Table 6). In total of 14 codes, ‘People should be
conscious’ (20%, n=8) took the first place. In second place, 15% (n=6) ‘Waste spilling
into streams and lakes, instead of recycling to the economy?’, in third place 12.5% with
(n=5) ‘Industry and arms production enterprises, should be subject to heavy sanctions
by the state on filtration’ is. The ensuing ‘All wetlands must be protected by the state’
and ‘Drop irrigation must be passed’ codes have the same ratio as 10% (n=4). Other
codes; ‘Quota should be placed to prevent excessive use of fresh water’ (%7.5, n=3),
‘Must be prevented from drying of the lake’ (5%, n=2), ‘Non-Governmental
Organizations (NGOs) should be given support in this thread who has been working in’
(5%, n=2), ‘Should be stored to keep clean groundwater’ (2.5%, n=1), ‘The developing
technology, together with new sources of water must be sought’ (2.5%, n=1), ‘Some
lakes artificially to supplement water should be made’ (%2.5, n=1), ‘Or equivalent
should be made to increase humidity and rainfall dams’ (2.5%, n=1), ‘More out of less
space efficiency should be achieved by intensive agriculture’ (2.5%, n=1) and ‘Since
dams block fish migrations and damage the ecosystem, solar and wind energy should be
diverted’ (2.5%, n = 1) has been.

Direct citations to the article 6:

S3. People need to be conscious. Those who govern society before the individual should be

sensitive and not compromise.

S6. The most beautiful example of this is the Aral Lake. It is nearly dry due to improper

irrigation. Education is the best way to raise people’s awareness.

S12. The treatment plants must be activated.

S21. By setting up large treatment plants, we can turn Sea and ocean waters into freshwater,

such as the examples of Arabia and Australia.

S27. First, we need to educate people and show that the possible consequences of misuse

will negatively affect all people.
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Conclusions, Discussion and Recommendations

Hydrography course covers the formation, properties and importance of water on
Earth. In this research, the students of the Department of Geography who took the
Hydrography course, based on their knowledge-skills-life and experience, how they
understand the importance and management of freshwater waters, how they perceive the
problems on earth about freshwater and their awareness of freshwater conservation were
tried and the following results were reached:

The greatest importance of the existence of water on Earth for students in terms of its
relationship with natural systems and human beings was the expression ‘Essential for
living life’ (45%, n=18). 8 students (20%) responded to this article ‘Ocean, sea and land
waters, the greatest source of moisture, the raw material of rainfall’, while 4 students
(10%) responded ‘Used in agriculture and industry.” Other responses; ‘A region of
landforms, climate, soil and plant properties is that it is effective’ (%7.5, n=3),
‘Chemical characteristics of the waters according to the various ecosystems they form’
(5%, n=2), ‘The foundation of today’s civilization and this is the reason for its
existence’ (5%, n=2), ‘Both geographical and political terms has great significance in’
(5%, n=2), ‘Water, is of great importance in terms of hygiene’ (2.5%, n=1) are listed as.
Evsahibioglu, Akiizim and Cakmak (2010), the first of two major policies that have
been discussed and raised on a global scale; ‘Water is a human right, it should be made
available to the citizens as cheaply as possible in line with the principle of public
interest” and secondly, ‘Water is a human need. Because it is a commercial commodity,
the price must be met by the customer in accordance with the market requirements.
Water is the most important element that comes after air at every stage of its life. The
response of S24 from the students ‘Is particularly important in the construction of
drinking water and province’ is notable. While all sectors are important, there is no
doubt that their use in medicine has a distinct value and it appears to affect student
perception. Examples of various studies discussing the importance of water resources
and the necessity of sustainability are: Girgin and Ertiirk (2003), Atalik (2006), Akin
and Akin (2007), Ergin (2008), Akpinar et al. (2011), Cappellaro et al. (2011), Cimen
and Yilmaz (2011), Damanhouri (2012), Aytug (2014), Aydogdu and Cakir (2016),
Karatas and Karatas (2016), Seehamat et al. (2016), Zor and Dervisoglu (2017) may be
given.

In the second article, the student views on whether the distribution of freshwater
resources according to land parts and population on the Earth is balanced and adequate.
In the first place ‘¥ of the world is covered with water, though most are salty waters. It
is located in’ absolutely not evenly distributed (42.5%, n=17). The second one was
‘“There may be great problems in the future because the water need due to the increasing
population is not sufficient’ (27.5%, n=11) and the third one was ‘No, some parts of the
Earth are really in need of water’ (20%, n=8). The other two codes are ‘Many regions in
the world are dealing with thirst, while some regions are dealing with water disasters’
and ‘It is not balanced, but it is sufficient. However, despite the technology, it has an
equal ratio of’ (5% to 2 students each). In and out of Turkey in the world, because of
irregularities in the topography rainfall and to suppress the uneven distribution of
resources the control of resources by region, with the holistic watershed approach to
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water resources on the basis of long-term planning, instead of regional, independent and
short-term projects-making (DPT, 2001), such as the presence of water affects.
Although water transport can be carried out at close distances, this is not possible
anywhere and under all conditions. It is worth highlighting the S21 response to this
article, ‘If we compare a person in Africa with a person in North America, the fact that
an African consumes the water that an American consumes in one year in 10 years
explains everything.” By reconciling the inequality of opportunity in the world with the
influence of different geographies, the students have made sense of the unlimited use of
freshwater assets by the citizens of superpowers in the world as a luxury and an
extravagant advantage. In fact, there are significant desert areas in the United States, but
these arid regions do not have many populations. Considering that countries with an
annual amount of water per capita of 10,000 m® and above are water-rich, Canada is at
its peak with 92,000 m® per capita, while Kuwait is among the most water-poor
countries with 8 m? (The Worldwatch Institute, 2004).

When the student views on the water presence of the Turkish territory were
evaluated, it was observed that the code ‘Water presence is gradually decreasing
because there is too much water waste in our country’ (40%, n=16) took the first place.
This is followed by ‘Our wetlands are in great danger due to excessive pollution’ (30%,
n=12) and ‘While there was no desert in Turkey until recently, there has been
desertification in Konya Karapinar as a result of incorrect land use’ (12.5%, n=5). Other
codes for this article; ‘Every year in Konya the emergence of many new sinkhole,
shows that the groundwater level will be gradually reduced’ were (10%, n=4), ‘Central
and Southeastern Anatolia through the summers, there is scarcity of water’ (5%, n=2)
and ‘Our country’s water resources is sufficient for now’ (2.5%, n=1) are listed as. The
views of the students of the Department of Geography on the state of our country’s
water presence shows that they are aware that we are a country with scarcity of water.
Damanhouri (2012) found that students at some universities in Jordan, where water is
scarce, have poor awareness of the water problem and that science students have higher
awareness than those in humanities. The area of Geography includes both science and
Social Sciences, and the Hydrography branch is within the scope of science. This
research shows, in part, similarities with Damanhouri’s study results. The emphasis of
the students on Konya sinkholes and the dunes formed in Konya Karapinar shows that
they are aware of the problem of water scarcity. According to Yildiz and Ozbay (2011);
the failure to develop superficial irrigation projects in the Konya Plain quickly led the
people of the region to groundwater, and as a result of the opening of tens of thousands
of unlicensed wells, the groundwater table fell rapidly and caused the formation of
sinkholes. The most striking statement on this article came from S38: ‘Our drinking
water, which is constantly polluted by waste, will become unusable at this rate. If the
actual measurements had been made, they might have already crossed the danger line in
many places.” The state waterworks performs water quality measurements only at major
sources where dam lakes are located, and this practice is far from managing all the
country’s resources (Orhon et al., 2002). Therefore, it is understood that students have a
preconception against assessments made for water quality measurement and do not trust
the results announced. In order to eliminate this negative perception, sensitive water
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quality measurements should be made more frequently and more widely by public and
private institutions, and conservation action plans should be initiated by taking
emergency measures where critical values are exceeded. Population growth,
urbanization, industrial and domestic waste, pesticides and fertilizers are among the
primary water pollutants. In order for watersheds to be protected, they must be located
in places far from settlements. According to the opinions of the students coming to the
third article, the students of the Department of Geography who have taken Hydrography
are aware of the water problems in Turkey.

When the codes expressed by the students on the meaning of the expression ‘water
resources management’ are examined, it is seen that the first two words in the order are
in close proportions. These were ‘Accurate and informed use of water resources’ (45%,
n=18) and ‘Planning of future investments in water’ (40%, n=16). The other themes are;
‘Ensuring a sustainable quality’ (12.5%, n=5) and ‘I actually think water governs
people’ (2.5%, n=1). Holistic water resources management; economic and social
welfare without compromising the sustainability of vital ecosystems a fair approach to
maximize water, land and related resources is defined as the process of coordinated
development and management (TAC, 2000) (Global Water Partnership Technical
Advisory Committee). Evsahibioglu et al. (2010); modern methods for good water
management and efficient water use (re-use, water purification, rain water collection,
inter-basin and transboundary water transfers, such as alternative irrigation practices)
should be used recommends. The definitions of the students are brief and concise, but
meet these definitions. For example, according to S15 ‘water management’ means plan
and supervision. The meaning of the word ‘management’ in his mind is to guide facts
and events by making decisions in a disciplined, authoritative, effective and efficient
way. Based on their own life experiences such as money, machinery and school
management, almost all students see water management as an important responsibility.
In general, students have the perception that this responsibility and investments must be
coordinated by the state. In this article one the code from the S24 ‘I actually think water
governs people’ has created a cyclical cause-and-effect relationship and a dilemma. In
this response, it is understood that people have lived or tried to adapt to water
throughout history because it is essential for life. Indeed, past civilizations have always
been established near water, and all of the countries that are water-poor today are
underdeveloped countries.

In the fifth article, where the most important question regarding the existence of
freshwater is questioned, the code ‘Gradually decreasing water resources’ (37.5%) with
15 students was the most response. The closest code to this, ‘Water contamination’
(n=11), has a 27.5% share. With 6 people ‘Harm aquatic species’ (%15), 4 person
‘Wrong and excessive irrigation’ (%210), 2 person ‘With the largest freshwater due to
melting glaciers in global climate change potential that has had’ (5%) and ‘Disputes
between countries, conflicts and water-borne that may arise wars’ (%5), gives rise to
other important issues that the students expressed. There are many problems associated
with water on the Earth, and unfortunately, most of them are catastrophic because they
affect large masses. All of the dangers listed by the students concern all natural beings
on earth. According to Doganay (2000), the main purpose of all geographical research is
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to investigate the human-neutralization of the difficulties caused by environmental
factors. Ergin, Akpinar, Kiiciikcankurtaran and Unal Coban (2009) highlighted the
decline of water resources as well as their rapid contamination. Aydogdu and Cakir
(2016) emphasize that depletion of water resources is a major threat. Erten (2006)
attributes the problems such as water pollution, climate changes, damage to plant and
animal species to causes such as extravagance, inability to adequately evaluate waste,
lack of education and consumer society. It is also important for the students to express
the existing problems and to be able to come up with solutions for how to overcome
them.

Based on the views in article five, students taking Hydrography courses can be said
to have a high level of awareness of what is happening to water problems in the world.
S1 has stated that the National Geographic Turkey documentary 25 liters’ which we are
focusing on in the context of this course has affected him very much and he has realized
that the world is rapidly being dragged into water scarcity. The documentary describes
the necessity to live with 25 liters of water every day and describes the water crisis that
may arise especially in crowded cities. The proportion of students who have the
perception that access to Freshwater may be difficult in the near future is high (37.5%).
S7 also emphasized that Aral, one of the largest lakes in the world, has shrunk 17 times
since 1960 and expressed its sadness with the words ‘It is incredibly sad to see that Aral
Lake has dried up due to excessive irrigation.” In particular, students of the Department
of Geography will be able to draw much attention to these concrete examples and make
a great contribution to informing, stimulating and mass awareness of their environment
and future students.

In the sixth and final article, in which the most themes emerged in the research with
fourteen chapters, student views were taken on what can be done about wetland
conservation in terms of sustainability. Eight students in the first row with ‘People are
made aware of’ (20%), followed with six students in the ‘Waste spilling into streams
and lakes, instead of recycling to the economy’ (15%) and five with ‘industry and arms
production enterprises, should be subject to heavy sanctions by the state on filtration of’
(12.5%) is. The following two statements have the same ratio: ‘All wetlands should be
protected by the state’ and ‘Drip irrigation’ (10%, four persons). Eight remaining
themes; three other people with a ‘Quota should be placed to prevent excessive use of
fresh water’ (7.5%), with two ‘Should be prevented from drying of the lake’ (5%) and
Non-Governmental Organizations should be given support in this thread who has been
working’ (5%) with only one person ‘Should be stored to keep clean groundwater’ (by
2.5%), ‘Developing technology together with new sources of water must be sought’ (by
2.5%), ‘Some lakes should be made to artificially supplement water’ (2.5%), ‘Or
equivalent should be made to increase humidity and rainfall dams’ (2.5%), It is listed
as’ intensive agriculture should be made more yield than less area’ (2.5%) and ‘Since
dams prevent fish migrations and damage the ecosystem, solar and wind energy should
be directed’ (2.5%).

As we can see, the theme that most students are involved in has been the belief that
people can be raised awareness through education. Apart from this, the suggestion that
three students ‘Quotas should be put in place to prevent excessive use of freshwater
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water’ is noteworthy. Because these students have the belief that consciousness may not
be sufficient in society in the prevention of water supply under the present conditions,
therefore, ‘Limiting water to be offered to people’ could be a much better solution. In
addition to providing information on the protection of freshwater resources at different
levels of education, adult education is also sometimes carried out in the world and in
Turkey. For example, the Georgia Environmental Protection Division Watershed
Protection Branch in United States (Georgia Environmental Protection Division -
Watershed Protection Branch, 2007), as well as conservation for students of both school
programs are designed to promote public awareness and public education programs.
Protection awareness building programs are also available for water systems employees.
Cappellaro et al. (2011) found that active participation can make positive changes in
applied behaviors and attitudes in order to create water awareness in adults.

In order to teach water saving, Ganguly and Satpati (2015) state that rain deposition
activity can be done with secondary students, that the accumulated water can be used in
a garden to be designed on the roof, that water can have an air conditioning effect in the
school building during the summer period and will positively affect the hydrological
cycle six some participants in the article expressed the need to support Non-
Governmental Organizations. According to Cappellaro et al., (2011) the most active in
environmental education for adults are voluntary environmental associations and
foundations. These organizations, through their various activities, directly or indirectly
ensure the environment of education for the environment and the increase of the
awareness and awareness of the environment of adults. When the students ‘Responses
are looked at, it is seen that they count the solutions they expect from the state, not the
individual ones in general. They seem to have forgotten that society is made up of
individuals, are hesitant about how they can actively take action and do not feel fully
adequate. Even when they wrote that NGOs should be supported, they used statements
that excluded them.

This perception of his sophomore students seems to be due to the fact that they have
not yet acquired a geographer identity. These young people, who can actively contribute
to the protection of the environment and all its natural elements, are thought to be able
to develop their thoughts and beliefs about the best performance of their social role
through their attainment in more advanced grades.

Based on these results, the following recommendations may be made at the end of
the study:

e A continuation of this research, students of the Department of Geography who
have not taken Hydrography courses can be compared by investigating their
awareness of freshwater conservation. Thus, it can be determined whether
hydrographic knowledge contributes to conservation awareness.

¢ In order to internalize freshwater conservation awareness and turn to behavior, the
independent planning of water trainings from environmental protection trainings
can provide greater attention.
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e Publicity and information about the enlightenment of society can be made through
the media and the internet.

e University students and teacher candidates in particular may be encouraged to
participate in the activities of related NGOs.

e Water education for students at all levels of education towards applied studies,
dam visits such as field studies, computer on city water supply and distribution
system a visit to the historic fountain in the vicinity, rain and snow water
harvesting of field experts to be invited to the school, water footprint, water
pollution can cause health problems, waste water recycling, and the types of dam
structures, flood prevention, drought-bound migrations, projects and assignments
on topics such as the benefits of spas and health resorts that can be given.

e Farmers can be trained to choose planting and farming methods where they can do
more irrigation with less water.

o For the effective use of water, mobilization can be initiated by the country.

e Integrated water resources management can be developed in a coordinated and
systematic way.
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