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ABSTRACT

This study aims to reveal high school students’ perceptions of the water concept through their
drawings. The study was conducted in accordance with the phenomenological design. The sample
consisted of 144 students attending the 9™, 10t, 11, and 12t grades of high schools affiliated
with the Ministry of National Education (MoNE). The data obtained from the pictures drawn by the
students about the concept of water were analyzed with the content analysis technique. In the
findings, a total of 11 themes were determined: water resources, vitality, utilization, depletion of
water, properties of water, transport, spending time, pollution, energy generation, natural disaster,
and mythological. The theme of energy generation appeared only in the 9%, 10%, and 11t grades;
the theme of natural disaster appeared only in the 9t and 11% grades; and the theme of
mythological appeared only in the 10" grade. Moreover, the least common themes were energy
generation and natural disaster in the 9t grade, spending time and pollution in the 10t grade,
transport in the 11t grade, and pollution in the 12t grade. The first four themes common to all
grades were water resources, vitality, utilization, and depletion of water, respectively. The written
expressions were found in the pictures drawn by the students, and it was concluded that these
expressions were related to the themes obtained. In these expressions, the students drew
attention to the importance of water for the life and health of living things, its gradually diminishing
due to unconscious and insensitive consumption, the need to use conservatively it, otherwise
depletion of water resources in the future, the water pollution and global warming and their
consequences, and the relaxing effect of water for humans. Based on the results of this study, it is
recommended to conduct similar studies with specific themes concerning water (such as drawing
studies on water resources or water depletion) in further studies.

Keywords: Secondary education, water, drawings, perception, content analysis.
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INTRODUCTION

The expansion of water, which has been very important for centuries with its characteristics as a natural resource,
to areas of use such as drinking, use, irrigation, energy generation, etc. with technological developments reveals
that it plays an indispensable role in the advancement and development of countries (Akkaya et al., 2006). Today,
reasons such as urbanization, population growth, industrialization, dumping of waste into nature, and
destruction of forest, lead to pollution and depletion of our water, a natural and scarce resource, and this
increases the vital and strategic significance of water (Pamuk Mengii & Akkuzu, 2008; Emin et al., 2020). For this
reason, it is necessary to see water as a common value that is always necessary for life and to be transferred to

future generations, and to make effective plans for water management (Bulut & Birben, 2019)

Social awareness and conscious individuals are necessary to protect water resources (Dervisoglu & Kilig, 2012)
for which sustainability is of utmost importance for Turkey, and maintain their sustainability (Cankaya, 2014;
Ergin, 2008). Particular attention should be paid to the central role of water in the abundant diversity of biological
processes, and more importance should be placed on water in studies and teaching (Chaplin, 2001). The most
effective way for individuals to learn significantly about water and to make use of what they have learned in their
daily lives is education. It is considered necessary and significant to present the current perceptions about the
concept of water in the educational regulations to be implemented accordingly (Cakmak et al., 2018). One of the
ways children reflect their feelings and thoughts on any subject is through the pictures they draw (Bati, 2012).
The visuals that people used as a means of communication in the periods when writing was not invented have
evolved over time and turned into paintings and these paintings were also discussed from the perspective of
visual literacy as they reflected the inner world (Avci, 2020). Children also use drawings as a language, and by

this way, they unlock the gates of their inner worlds to others (Bati, 2012).

Some of the studies in the literature that examine the drawings made by students for any concept are as follows:
Genc et al. (2016), Akkurt Caglar (2017), Pinar & Yakisan (2017), Buyurgan & Usal (2018), Bulut Ozek (2019),
Giliince (2019), Giinaydin et al. (2019), Ide et al. (2019), Karasahinoglu & ilhan (2019), Kiryak et al. (2019), Sahin
Cakir & Uludag (2019), Talu (2019), Avci (2020), Glnes & Cetin (2020), Saz et al. (2020), Soyupak Yalginkaya
(2020), Stizen & Basar (2020), Bengisu & Akkaynak (2021), Duran (2021), Temiz et al. (2022). A limited number
of these studies are related to the water concept, and these studies focus on environmental education, water
footprint, and the water cycle. None of these studies analyzed high school students’ drawings about the water
concept. It is regarded necessary and significant for secondary school students to reveal their interdisciplinary
perspectives, perceptions, and awareness of the water concept with distinctive figures in order to organize
educational settings for water awareness. This study, which aims to reveal the perceptions of high school
students towards the water concept through their drawings, is considered to contribute to the literature and to
serve as a reference for researchers in different fields since the water concept involves many disciplines such as

biology, chemistry, medicine, health, environment, geography, and geology. Indeed, Ide et al. (2019) drew
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attention to the importance of water, peace, and education for a sustainable future and the necessity of studying

them academically. The problem statement of this study is as follows:

*  What are the perceptions of high school 9t, 10t", 11*", and 12t"-grade students about the water concept

in their drawings? Under which themes are these perceptions grouped?

METHOD
Research Design

This study was based on a phenomenological design. The phenomenological design deals with facts that can be
experienced in daily life such as events, concepts, perceptions, situations, and orientations, and brings out the
meanings that individuals attribute to these facts. This qualitative design may not produce clear and
generalizable outcomes, but it may provide explanations, experiences, and examples that allow a phenomenon
to be well recognized and understood (Yildirnm & Simsek, 2016). This study focused on the water concept, and
the sample group was determined to be high school students. High school students’ views on the water concept

were collected through the pictures they drew, and their perceptions of this concept were revealed thematically.

Study Group

The sample of the study consisted of 144 students attending a high school affiliated with the Ministry of National
Education (MoNE). The stratified sampling method, one of the probability-based sampling methods, was used to
determine the sample. Stratified sampling is used when there are sub-units/sub-stratum in a population with
defined boundaries (Yildirim & Simsek, 2016). The sample group of this study consisted of a total of 144 students
including 36 students from each of the 9%, 10%, 11*, and 12 grades of a high school in accordance with this

method.

Data Collection Tool

The data in this study were gathered from the pictures drawn by the students about the water concept. The
students, each of whom was provided with A4 paper, were asked to draw what came to their minds when the
water concept was mentioned during one lesson hour. The data were collected from all participants over a period
of approximately two months. Ethics committee permission information for this research is as follows: Ethics
Committee Name: Giresun University/Social Sciences Science and Engineering Research Ethics Committee, Date:

11.01.2023, Number: 01/19

Data Analysis

The pictures were analyzed by content analysis method, one of the qualitative analysis methods, to
systematically make sense of the pictures drawn by high school students about the water concept. Content

analysis involves organizing and interpreting similar data within the framework of certain concepts and themes.
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Accordingly, the data acquired must first be conceptualized and then the themes that explain the data must be
determined by logically organizing these concepts (Yildirirm & Simsek, 2016). Before the analysis, the pictures
with unclear subject matter were eliminated and excluded from the study (16 pictures were eliminated from 160
pictures). The content analysis of the remaining pictures was conducted in four stages. These are coding the data,
finding the themes, organizing the codes and themes, and defining and interpreting the findings. Expert opinion
on the subject was sought in order to ensure the validity and reliability of the study. The coding was analyzed, a
mutual agreement was achieved, and the codes were organized in a thematic framework. Frequency and
percentage were calculated for the codes and themes, and the data gathered was put into tables. Pictures of the

students were presented by coding student information

FINDINGS

The findings obtained after the analysis of the data collected in this section were put into tables. The analysis
results of pictures drawn by the high school students about the water concept yielded a total of 11 themes. These
themes were determined as water resources, vitality, utilization, depletion of water, properties of water,
transportation, spending time, pollution, energy generation, natural disaster, and mythological, respectively.

Table 1 presents the findings related to the theme of water resources.

Table 1. The Findings Related to the Theme of Water Resources.

Classes Frequency (F) Total
9. 10. 11, 12. (F) Percentage (%)

Theme Code

Ocean
Sea
Lake
River (Stream, River, Waterfall)
Groundwate
Water body in the world
The water cycle (evaporation,
condensation)
Water drops
9 Geysers
Total (N) 144 100

Water resources 22 28 21 20 91 % 63.2

N[O | ([WIN |-

(o]

When Table 1 was analyzed, nine codes were identified in the theme of water resources (f:91 % 63.2). These
include the ocean, sea, lake, river, groundwater, the water body in the world, the water cycle, water drops, and
geysers., The frequency of this category at the grade level was determined as 10t grade (f:28), 9t" grade (f:22),
11 grade (f:21) and 12" grade (f:20) respectively. Figure 1 shows examples of pictures belonging to the theme

of water resources.
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Figure 1. Examples of pictures belonging to the theme of water resources
Table 2 presents the findings related to the theme of vitality.
Table 2. The Findings Related to The Theme of Vitality
Theme Code Classes Frequency (F) Total
9. (F) Percentage (%)
1 The need of living beings for water
2 The habitat of living beings
3 Water in the structure of living beings
Vitality 4  Metabolic events (hydrolysis, dehydration, enzyme 21 74 % 51.4
functioning)
5 Happiness
6 Green space
Total (N) 144 100
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When Table 2 was analyzed, six codes were identified in the theme of vitality (f:74, % 51.4). These include the
need of living beings for water, the habitat of living beings, water in the structure of living beings, metabolic
events, happiness, and green space. The frequency of this category at the grade level was determined as, 9"
grade (f:21), 10"/11th grade (f:18) and 12t grade (f:17) respectively. Figure 2 shows examples of pictures

belonging to the theme of vitality.

9thgrade (1) 10 thgrade (16)

12t grade (1) t
11thgrade (32)

Figure 2. Examples of pictures belonging to the theme of vitality

Table 3 presents the findings related to the theme of utilization

Table 3. The Findings Related to The Theme of Utilization

Classes Frequency (F) Total
Theme Code
9. 10. 11. 12. (F) Percentage (%)
1 Cleaning (Shower, hand, car,
environment etc.)

2 Potable water

Utilization 3 Intervention [fire brigades and 8 14 13 14 49 9% 34
toma (anti-riot water cannon
vehicle)]

4 Watercolor

Total (N) 144 100
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When Table 3 was analyzed, four codes were identified in the theme of utilization (f:49, % 34). These are:

cleaning, potable water, intervention, and watercolor. The frequency of this category at the grade level was

determined as 10™12t" grade (f:14), 11* grade (f:13) and 9t grade (f:8) respectively. Figure 3 shows examples

of pictures belonging to the theme of utilization.
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Figure 3. Examples of pictures belonging to the theme of utilization

Table 4 presents the findings related to the theme of depletion of water
Table 4. The Findings Related to The Theme of Depletion of Water

12t grade (29)

Classes Frequency (F)

Total

Theme Code

9. 10. 11. 12. (F)

Percentage (%)

1 Waste (Open/leaky fountain, excessive
hose irrigation, uncontrolled
consumption, filling of pools)

Depletion of water 2 A threat to living life 6 12 12 15 45
3 Unhappiness
4 Drought
5 Africa

% 31.3

1825



I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 8, Issue: 23, 2023

The decline in water resources
Expensive or paid water
Blocking of streams with dams
The lesson that the world is running out
of water

10 The inability to access potable water

11 Growing population
Total (N) 144 100

O|0|N|O

When Table 4 was analyzed, eleven codes were identified in the theme of depletion of water (f:45, % 31.3). These
include waste, a threat to living life, unhappiness, drought, Africa, the decline in water resources, expensive or
paid water, blocking of streams with dams, the lesson that the world is running out of water, the inability to
access potable water and growing population. The frequency of this category at the grade level was determined

as 12t grade (f:15), 10111t grade (f:12) and 9" grade (f:6), respectively. Figure 4 shows examples of pictures

belonging to the theme of depletion of water.

9thgrade (24
: (24) 10t grade (26)

11t grade (9)

f 12t grade (9)

Figure 4. Examples of pictures belonging to the theme of depletion of water
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Table 5 presents the findings related to the theme of properties of water

Table 5. The Findings Related to The Theme of Properties of Water

Classes Frequency (F) Total
9. 10. 11. 12. (F) Percentage (%)

Theme Code

H20
PH:7
Bubbles
Adhesion
Cohesion
Tap water (h20, klor)
Ice
Shrinkage of its volume when melting
Its property at +4 C
Toplam (N) 144 100
When Table 5 was analyzed, nine codes were identified in the theme of properties of water (f:23, % 16). These

6 5 4 8 23 % 16

Properties of water

OO |N[(OOD| | WIN |-

include H20, PH:7, bubbles, adhesion, cohesion, tap water, ice, shrinkage of its volume when melting, and its
property at +4 C. The frequency of this category at the grade level was determined as 12t grade (f:8), 9t grade
(f:6), 10*" grade (f:5) and 11 grade (f:4), respectively. Figure 5 shows examples of pictures belonging to the

theme of properties of water

[ S

9thgrade (5
grade (5) 10t grade (5)

11% grade (3) 12 thgrade (32)

Figure 5. Examples of pictures belonging to the theme of properties of water
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Table 6 presents the findings related to the theme of transportation

Table 6. The Findings Related to The Theme of Transportation

Classes Frequency (F) Total
Theme Code
. 10. 11. 12. (F) Percentage (%)
Transportation Water craft 3 4 1 6 14 % 9.7
Total (N) 144 100

When Table 6 was analyzed, one code was identified in the theme of transportation (f:14, % 9.7). This code is
water craft. The frequency of this category at the grade level was determined as 12t grade (f:6), 10™" grade (f:4),
9t grade (f:3), and 11" grade (f:1), respectively. Figure 6 shows examples of pictures belonging to the theme of

transportation

10 thgrade (2)

9thgrade (17)

12 thgrade (34)

11t grade (36) e

Figure 6. Examples of pictures belonging to the theme of transportation
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Table 7 presents the findings related to the theme of spending time

Table 7. The Findings Related to The Theme of Spending Time

Classes Frequency (F) Total

Theme Code
9. 10. 11. 12. (F) Percentage (%)
1 People spending time on the beach
2 People spending time near water sources
Spending time pesp g. 2 2 4 12 % 8.3
3 Fisherman
4 Pool
Total (N) 144 100

When Table 7 was analyzed, four codes were identified in the theme of spending time (f:12, % 8.3). These are:
people spending time on the beach; people spending time near water sources; fisherman,; and pool. The frequency
of this category at the grade level was determined as 9t/12t grade (f:4), and 10™/11% grade (f:2), respectively.

Figure 7 shows examples of pictures belonging to the theme of spending time

9thgrade (34)

10 thgrade (34)

12t grade (23)
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Figure 7. Examples of pictures belonging to the theme of spending time
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Table 8 presents the findings related to the theme of pollution

Table 8. The Findings Related to The Theme of Pollution

Classes Frequency (F) Total
9. 10. 11. 12. (F)  Percentage (%)

Theme Code

Baca dumani
Waste dumped or mixed in water
A threat to living life
The tarnishing of historical artefacts with
Pollution threatening acid rain in living life 2 2 5 3 12 % 8.3
Drought
Global warming and deterioration of habitats
Unhappiness
Destruction of fisheries
Total (N) 144 100

AlW|IN|R

(o NN NG|

When Table 8 was analyzed, eight codes were identified in the theme of pollution (f:12, % 8.3). These include
chimney smoke, waste dumped or mixed in water, a threat to living life, the tarnishing of historical artefacts with
threatening acid rain in living life, drought, global warming and deterioration of habitats, unhappiness, and the
destruction of fisheries. The frequency of this category at the grade level was determined as 11t grade (f:5), 12"

grade (f:3), and 9t /10t grade (f:2), respectively. Figure 8 shows examples of pictures belonging to the theme of

pollution
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Figure 8. Examples of pictures belonging to the theme of pollution.
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Table 9 presents the findings related to the theme of energy generation

Table 9. The Findings Related to The Theme of Energy Generation

Theme Code Classes Frequency (F) Total
9. 10. 11. 12. (F) Percentage (%)
1 Dam
2 Wave
Energy generation 3 Artificial water energy 1 3 1 - 5 % 3.5
4 Hydraulic systems
Total (N) 144 100

When Table 9 was analyzed, four codes were identified in the theme of energy generation (f:5, % 3.5). These are
dam, wave, artificial water energy, and hydraulic systems. The frequency of this category at the grade level was
determined as 10t grade (f:3), and 9™11t" grade (f:1), respectively. This theme was not found in 12t grades.

Figure 9 shows examples of pictures belonging to the theme of, energy generation

11t grade (2)

9thgrade (15)
10t grade (6)

Figure 9. Examples of pictures belonging to the theme of energy generation.

Table 10 presents the findings related to the theme of natural disaster

Table 10. The Findings Related to The Theme of Natural Disaster

Classes Frequency (F) Total

Theme Code
9. 10. 11. 12. (F) Percentage (%)
1 Floods
2 T i
Natural disaster sunami 1 - 2 - 3 % 2.1
3 people who are unable to access

water in earthquake
Total (N) 144 100
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When Table 10 was analyzed, three codes were identified in the theme of natural disaster (f:3, % 2.1). These are
floods, tsunami and people who are unable to access water in earthquake. The frequency of this category at the
grade level was determined as 11t grade (f:2) and 9™ grade (f:1), respectively. This theme was not found in

10t/12t grades. Figure 10 shows examples of pictures belonging to the theme of, natural disaster

9thgrade (17) 11t grade (21)
Figure 10. Examples of pictures belonging to the theme of natural disaster

Table 11 presents the findings related to the theme of mythological

Table 11. The Findings Related to the Theme of Mythological

Siniflar Frekans (F) Total
Theme Code 9. 10 11. 12. (P Percentage (%)
1 Water god (Poseidon)
Mythological 2 Water benders with - 3 - - 3 % 2.1
meditation
Total (N) 144 100

When Table 11 was analyzed, two codes were identified in the theme of mythological (f:3, % 2.1). These are water
god and water benders with meditation earthquake. This theme is only found in 10" grade (f:3). Figure 11 shows

examples of pictures belonging to the theme of mythological

10thgrade (1)

Figure 11. Examples of pictures belonging to the theme of mythological
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Examples of written expressions about water in the drawings of high school students are listed below.

e  Water is critical to our survival (9" grade -2)

e  Water is essential. Our lives, the lives of plants, and the continuation of all living things are all critical to
the survival of our planet (9" grade -4)

e  Drink water for health (10" grade -8, 9)

e Wateris life (11" grade -30, 12t grade -31)

e  Water is life. Our water supply is reducing (10™ grade -28)

e  Water is required for all living things to survive (11" grade -8)

e  We shall run out of water if people continue to be unconscious (12 grade -6)

e No one will go thirsty if we utilize water sparingly (9" grade -10)

e Water is really crucial to our world, but people use it recklessly. If people continue to be insensitive, our
water resources will be depleted very soon (9t grade -22)

e Alot of people in Africa may need water now and in the future (10™ grade -3)

e Let’s not waste our future. Let’s save it. Let us make use of our water well (10™ grade -19)

e Repair dripping fountains (11 grade -23)

e If the water in the glass was the last water in the world, many people would struggle and perish.
Therefore, we should not squander even a single glass of water (11 grade -25)

e We no longer have clean water because we people constantly toss trash into it (12 grade -3)

e Extinction of sea creatures due to global warming. Human waste, which pollutes seawater,
unfortunately ends the lives of animals (10" grade -25)

e  Water is a relaxing environment for me. It disturbs me to think of a geography without water. | can’t
think a life without water in the future (11t grade -24)

CONCLUSION and DISCUSSION

This study examined the perceptions of high school students (n=144) about the water concept in their drawings.
A total of 11 themes were identified in high school students’ drawings about the water concept. These themes
were determined as water resources, vitality, utilization, depletion of water, properties of water, transportation,
spending time, pollution, energy generation, natural disaster, and mythological according to the frequency of

appearance.

In the drawings of the 9t"-grade students (n:36) who participated in the study on the water concept, 10 themes
other than the mythological theme were identified. The most frequently appeared theme among them was
water resources, while the least common themes were energy generation and natural disaster. The 9" grade was
the group in which the theme of vitality appeared most frequently in the drawings of all grades. In the drawings
of the 10 grade students (n:36) who participated in the study on the water concept, 10 themes other than the
theme of natural disaster were identified. The most frequently appeared theme among them was water
resources, while the least frequent themes were spending time and pollution. The 10t grade was the group in
which the theme of water resources appeared most frequently in the drawings of all grades. In the drawings of
the 11t-grade students (n:36) who participated in the study on the water concept, 10 themes other than the
mythological theme were identified. The most frequently appeared theme among them was water resources,

while the least frequent theme was transportation. The 11 grade was the group in which the theme of pollution
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appeared most frequently in the drawings of all grades. In the drawings of the 12t-grade students (n:36) who
participated in the study on the water concept, 8 themes other than the themes of mythological, natural disaster,
and energy generation were identified. The most frequently appeared theme among them was water resources,
while the least frequent theme was pollution. The 12% grade was the group in which the themes of pollution
appeared most frequently in the drawings of all grades. The 12" grade was the group in which the themes of
depletion of water, properties of water, and transportation appeared most frequently in the drawings of all
grades. The first four themes common to all grades were water resources, vitality, utilization, and depletion of
water, respectively. Accordingly, what spring to the minds of high school students when they thought of the
water concept from their drawings may be summarized as follows.
=  Water resources on earth, such as rain, lake, river, sea, geyser, and underground waters, and the cyclical
movement of these resources,
®  Participation of water in the structure of living beings, providing them with living space, taking part in
metabolic events, being a necessity for vitality, and being a source of happiness for living beings,
= Using water for drinking, cleaning hands/bodies/vehicles/environments, etc.; fighting with toma (anti-
riot water cannon vehicle) and fire brigades; and water coloring,
=  Wasting water with faucets left open or leaking and uncontrolled use, a limited amount of water,
especially in African countries, is decreasing worldwide in the future, and it may be expensive, causing
droughts and threats to living life in the event of a decrease,
= Using water areas such as lake/waterfall/stream/sea/pool as a place to spend time, such as
picnics/lounging, sunbathing, swimming, and fishing,
=  Structural properties of water, shrinkage of its volume when melting, neutrality, and its properties at +4
°C,
®  Providing transportation of water by various means,
®  Causes/results of water pollution (global warming, acid rains, wastes discharged-mixed with water
resources/the tarnishing of historical artefacts due to pollution, drought, threats to living life, and the
destruction of fisheries).
® Energy generation by dams, waves, hydraulic systems, and artificial water systems,
®=  Natural disasters such as flood and tsunami,
=  Mythological concepts such as the water god, waterbender with meditation,
The written expressions in the drawings of high school students emphasize that water is important for the life
and health of living things, it is gradually diminishing due to unconscious and insensitive consumption, it should
be used conservatively, and otherwise, water resources will deplete in the future, the need for water will rise,
aquatic life will be jeopardized due to water pollution and global warming, potable water will run out, and water

has a relaxing effect for humans.
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The study conducted by Temiz et al. (2017) aimed to introduce primary school 3"-grade students to concepts of
the water footprint and hidden water use and to raise their awareness about these concepts in practice. The
participants were given a 2-hour theoretical and practical training on water footprints and hidden water use. The
data were collected through written texts and visual drawings about the consequences of depleting fresh water
resources. The findings revealed that the water footprint was associated with drought, green nature, dried trees,
a world image, a world image plugged with a tap, unhappy human/animal images, and faucet images in the
pictures drawn by the children. Also, the students wrote slogans on the pictures that water is important for life
and it should be used conservatively. These visuals and slogans are compatible with the findings of the present

study.

The continuity of life on Earth, which is covered by water for the most part (3/4), is dependent on the exchange
of water among oceans, seas, lands, plants, and air. The water on the earth rises by evaporation, condenses into
clouds when it reaches a sufficient level in the atmosphere or when it cools down, and then descends to the
earth in the forms of rain, snow, and hail (llgar, 2009). Some of the water that returns to the earth’s surface
mixes with groundwater, while others mix with lakes and seas. In other words, water throughout the world exists
in a continuous and cyclical movement. The water cycle refers to the movement of water by changing form (Para
& Ayvaz Reis, 2009). The study by Shepardson et al. (2009) investigated the hydrological cycle concepts of the
students and whether or not these concepts changed according to the grade level and community. In the study,
which was conducted with the participation of more than one school in the 4t"-12t-grade range, the students’
drawings and written expressions about the hydrological cycle were evaluated. The findings revealed that
students conceptualized the hydrological cycle as evaporation, condensation, and precipitation, and this result
changed slightly in class level and community environment. These findings are similar to the concepts in the

water cycle category obtained in the present study.

Water is required for the protection of cells and tissues, which are mostly made of water, as well as the
completion of biochemical reactions required for metabolism (llgar, 2009). Water, which a person should drink
1.5-2 liters of daily, plays a role in functional events such as digestion of nutrients, excretion of toxins by sweating
and filling of cells and tissues (Ozsoy, 2009). Water’s physical and chemical properties allow vital activities to take
place in addition to intracellular metabolic events (Gokmenoglu, 2011). Water, a tasteless, colorless, and odorless
substance consisting of hydrogen and oxygen in solid, liquid, and gaseous forms, shrinks when heated up to +4
°C and expands when cooled (llgar, 2009). Water, which is important for the structure and activity of proteins
and nucleic acids, makes a good solvent (Chaplin, 2001). Some living organisms can move without sinking into
the water due to the surface tension created by the positive and negative ions in their structure. Also, surface
tension in plant transmission systems, as well as cohesion and adhesion forces allow water to be transmitted

from roots to leaves (G6kmenoglu, 2011).
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It is also important that the water used in areas such as drinking, cleaning, agricultural production, landscaping,
and animal husbandry is safe and reliable (Ozsoy, 2009). Water pollution from agricultural activities,
industrialization, and settlement areas causes epidemic diseases and poses a serious threat to human life through
chemical and radioactive pollution (Bayazit & Hayta, 2006). Polluted waters pollute the soil, as well (Saglam &
Bellitlirk, 2003). Pollutants released into the atmosphere by industry, exhaust, and heating produce acid rain,
which pollutes the soil. Furthermore, surface waters such as rivers and lakes are polluted when wastewater is
released into groundwater without treatment (Bayazit & Hayta, 2006). Pollution-related health problems also
have significant economic consequences in terms of the cost of illness and additional burdens on health systems.

(Schucht et al., 2015).

Reasons such as the rise in greenhouse gases, air pollution, global warming, and climate change lead to a
depletion of water resources and therefore the water required for drinking and basic needs, jeopardizing human
life (Ozsoy, 2009). Global warming jeopardizes the lives of living beings by disrupting the balance in nature and
reducing water resources, leading to a shortage of agricultural products, energy scarcity, and migration from the
coast to rural areas. This necessitates the rational, planned, and effective use of water resources in order to meet
the needs of today and the future (Karaman ve Gokalp, 2010). Climate change causes floods and water overflows
in some parts of the world and droughts in others (Ozsoy, 2009). Changes in climatic conditions and a rapidly
rising population will lead to a shortage of water resources and an intensification of the need for water, causing

water to become more precious (Yilmaz & Peker, 2013)

Rainfall and freely produced water provide a significant portion of the world’s agricultural production. However,
where irrigation is implemented, water is a paid and unnatural resource (Zoebl, 2006). The aim of Yilmaz & Ozden
(2015) ’s study was to create green areas in dense urbanization and raise social awareness about rainwater

harvesting by feeding these areas with rainwater to protect Turkey’s water resources from the risk of depletion.

Most of African countries are struggling to survive, and living standards are falling due to limited natural
resources, water shortages, access to water at inflated prices, and low-income level (Ozsoy, 2009). Water scarcity
has become a major problem in the world we live in, and the pressures on the water system are estimated to
increase until 2050 due to population growth. Population growth is expected to take place mostly in African and
Asian countries (Boretti & Rosa, 2019). Moreover, there have been numerous studies highlighting the
relationship between water security and common mental disorders, a significant global burden, in recent years

(Wutich et al., 2020).

The themes identified in the drawings of high school students about the concept of water overlap with the
information in the literature to a great extent. However, eight of the themes obtained from students’ drawings
about the concept of water were observed in all grades and a total of 11 themes were achieved. This situation
shows that students’ thoughts about water spread over a wide area. The topic of water is taught in many courses

such as biology, chemistry, physics, geography, and environment in high school. It is considered that these results
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in the study are related to the intensive coverage of the subject of water in secondary school textbooks. Indeed,
the findings from the studies (Tiirkdz, 2011; Ozalemdar, 2019) that examined the subject of water in high school

biology textbooks support this idea.

SUGGESTIONS

Based on the results of this study, it is recommended to conduct similar studies with specific themes concerning
water (such as drawing studies on water resources or water depletion) in further studies. It can be examined by
taking the written opinions of the students on the concept of water. In addition, written and visual expressions

of teachers in different fields about the concept of water can be examined.
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LiSE OGRENCILERININ CiZiIMLERINDE SU KAVRAMI

0z

Bu arastirmanin amaci, lise 6grencilerinin su kavramina yonelik algilarinin gizdikleri resimlerle
ortaya konulmasidir. Olgu bilim desenine (fenomenoloji) uygun olarak yiritilen arastirmada
orneklem MillT Egitim Bakanligina (MEB) bagli liselerin 9., 10., 11. ve 12. siniflarinda 6grenim goéren
144 6grenciden olusmaktadir. Ogrencilerin su kavramina iliskin cizdikleri resimlerden elde edilen
veriler, icerik ¢dozlimlemesi teknigiyle analiz edilmistir. Bulgularda sirasiyla, su kaynaklari, canlilik,
kullanim, suyun tiikenmesi, suyun 6zellikleri, ulasim, vakit gecirme, kirlilik, enerji tiretimi, dogal afet
ve mitolojik olmak Uzere toplam 11 tema belirlenmistir. Enerji liretimi temasi yalniz 9., 10., 11.
sinifta, dogal afet temasi yalniz 9., 11. sinifta, mitolojik temasi yalniz 10. sinifta gdzlenmistir. Ayrica;
en az gorulen temalar 9. sinifta enerji iretimi ve dogal afet, 10. sinifta vakit gecirme ve kirlilik, 11.
sinifta ulasim, 12. sinifta ise kirliliktir. Tiim siniflarda ortak olarak gorilen ilk dort tema sirasiyla; su
kaynaklari, canlilik, kullanim ve suyun tiikenmesi dir. Ogrencilerin cizdikleri resimlerde yazili
ifadelere rastlanmis, bu ifadelerin elde edilen temalarla iliskili oldugu sonucuna ulasilmistir. Bu
ifadelerde 6grenciler, suyun canhlarin yasami ve saghgi icin dnemine, bilingsiz ve duyarsiz bir
tiketimle giderek azaldigina, idareli kullanilmasi gerektigine, aksi durumda gelecekte su
kaynaklarinin azalacagina, su kirliligine, kiresel isinma ve sonuglarina ve suyun insanlar igin
rahatlatici bir etkisi olduguna dikkat cekmektedir. Bu arastirmanin sonuglarina gore, ileri
arastirmalarda suyla ilgili spesifik temalarla (su kaynaklari ya da suyun tilkenmesine yonelik gizim
calismalari gibi.) benzer galismalar yapilmasi 6nerilmektedir.

Anahtar kelimeler: Ortadgretim, su, cizimler, alg, icerik analizi.
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GiRiS

Dogal kaynak olma ozelligiyle yuzyillardir oldukga énemli olan suyun, teknolojik gelismelerle igme, kullanma,
sulama, eneriji Giretimi vb. kullanim alanlarina yayilmasi, tlkelerin gelismesi ve kalkinmasinda da vazgecilmez bir
roli oldugunu gozler énline sermektedir (Akkaya ve ark., 2006). Bugiin kentlesme, nifus artisi, sanayilesme,
atiklarin dogaya birakilmasi, ormanlarin tahribi gibi nedenler dogal ve sinirli bir kaynak olan sularimizi kirlenme
ve tikenme noktasina getirmekte ve bu durum suyun hayati ve stratejik 6nemini artirmaktadir (Pamuk Mengu
ve Akkuzu, 2008; Emin ve ark., 2020). Bu nedenle suyu yasam icin her zaman gerekli olan ve gelecek kusaklara
aktarilmasi gereken ortak bir deger olarak gérmek ve suyun yonetimi konusunda etkin planlamalar yapmak

gerekmektedir (Bulut ve Birben, 2019).

Surdurilebilirligi Glkemiz icinde son derece énemli olan su kaynaklarini (Dervisoglu ve Kilig, 2012) korumak ve
surdurtlebilirligini saglamak icin toplumsal farkindaliga ve bilingli bireylere ihtiyag duyulmaktadir (Cankaya, 2014;
Ergin, 2008). Ozellikle biyolojik sireglerin zengin cesitliliginde suyun merkezi roliine dikkat edilmeli,
arastirmalarda ve 6gretimde suya daha ¢ok dnem verilmelidir (Chaplin, 2001). Bireylerin su hakkinda anlamh
o0grenmeler gergeklestirmeleri ve 6grendiklerini glindelik hayatta kullanabilmeleri igin en etkili yol egitimdir. Bu
kapsamda yapilacak egitim dizenlemelerinde dncelikle su kavramina yonelik mevcut algilarin ortaya koyulmasi
onemli ve gerekli gorilmektedir (Cakmak ve ark., 2018). Cocuklarin herhangi bir konuya yonelik duygu ve
dustincelerini yansitma yollarindan biri ise gizdikleri resimlerdir (Bati, 2012). Yazinin icat edilmedigi donemlerde,
insanlarin iletisim araci olarak kullandiklari gérseller zamanla degisip geliserek resimlere donlisms ve bu resimler
ic diinyayi yansitmasi nedeniyle gorsel okuryazarlk agisindan da ele alinmistir (Avci, 2020). Cocuklar da gizimleri

bir dil olarak kullanmakta ve bu yolla kendi i¢ diinyalarinin kapilarini baskalarina aralamaktadir (Bati, 2012).

Literatirde Ogrencilerin herhangi bir kavrama yonelik yaptiklari resimleri inceleyen arastirmalardan bazilari
sdyledir: Genc ve ark. (2016), Akkurt Caglar (2017), Pinar ve Yakisan (2017), Buyurgan ve Usal (2018), Bulut Ozek
(2019), Guliince (2019), Giinaydin ve ark. (2019), Ide ve ark. (2019), Karasahinoglu ve ilhan (2019), Kiryak ve ark.
(2019), Sahin Cakir ve Uludag (2019), Talu (2019), Avci (2020), Glines ve Cetin (2020), Saz ve ark. (2020), Soyupak
Yalginkaya (2020), Stizen ve Basar (2020), Bengisu ve Akkaynak (2021), Duran (2021), Temiz ve ark. (2022). Bu
arastirmalar arasinda su kavramiyla iliskili olanlarin sinirli sayida oldugu ve bunlarinda gevre egitimi, su ayak izi
ve su dongusi kapsaminda ele alindigi gorilmektedir. Bu arastirmalar arasinda lise 6grencilerinin su kavramina
yonelik yaptiklari resimleri inceleyen bir ¢alismaya rastlanmamistir. Ortadgretim 6grencilerinin su kavramina
yonelik disiplinler arasi bakis agilarini, algi ve farkindalklarini kendine 6zgi figlirlerle ortaya koymasi, su bilincine
yonelik egitim ortamlarinin dizenlenmesi agisindan gerekli ve 6nemli gorilmektedir. Lise 6grencilerinin su
kavramina yonelik algilarini gizdikleri resimlerle ortaya koymaylr amaglayan bu calismanin, alanyazina katki
sunacagi, ayrica su kavraminin biyoloji, kimya, tip, saglik, cevre, cografya ve jeoloji gibi pek ¢ok disipline konu
olmasi nedeniyle farkh alanlardaki arastirmacilara da referans saglayacagi disiinilmektedir. Nitekim, Ide ve ark.
(2019) da surdurulebilir bir gelecek icin, su, baris ve egitimin 6nemine ve akademik olarak incelenmesi gerektigine

dikkat cekmistir. Bu arastirmanin problem ctiimlesi asagidaki gibidir:
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= Lise9., 10, 11. ve 12. sinif 6grencilerinin gizdikleri resimlerde su kavramina yoénelik algilari nelerdir? Bu

algilar hangi temalar altinda toplanmustir?

METHOD

Arastirma Deseni

Bu arastirmada, olgubilim (fenomenoloji) deseni esas alinmistir. Olgubilim deseni, olaylar, kavramlar, algilar,
durumlar, yonelimler gibi ginlik hayatta karsimiza ¢ikabilecek olgulari ele almakta ve bireylerin bu olgulara
yukledigi anlamlari ortaya cikarmaktadir. Nitel yaklasimli bu desen net ve genellenebilir sonuglar ortaya
koymayabilir, ancak bir olgunun iyi taninmasi ve anlasilmasini saglayacak agiklamalar, yasantilar ve 6rnekler
ortaya koyabilir (Yildirim ve Simsek, 2016). Bu ¢alismada, su kavrami Gzerine odaklanilmis ve ¢alisma grubu lise
ogrencileri olarak belirlenmistir. Lise 6grencilerinin su kavramina iliskin gorisleri gizdikleri resimlerle toplanmis

ve bu kavrama yonelik algilar tematik olarak ortaya konulmustur.

Calisma Grubu

Arastirmanin 6rneklemini, Milli Egitim Bakanligina (MEB) bagl bir lisede 6grenim goren 144 G6grenci
olusturmaktadir. Orneklemin belirlenmesinde olasilik temelli 6rnekleme yéntemlerinden tabaka 6rnekleme
ybntemi esas alinmistir. Tabaka 6rnekleme, sinirlari belirlenmis bir evrendeki alt birim/alt tabakalarin olmasi
durumunda kullaniimaktadir (Yildirnm ve Simsek, 2016). Bu arastirmada 6rneklem grubu bu yonteme uygun
olacak sekilde bir lisenin 9., 10., 11. ve 12. siniflarindan 36’ sar kisi olmak Uzere toplam 144 6grenci segilerek

olusturulmustur.

Veri Toplama Araglari

Bu arastirmada veriler 6grencilerin su kavramina yonelik cizdikleri resimlerden elde edilmistir. Her birine A4
kagidi verilen ogrencilerden bir ders saati siiresince su kavrami denilince aklina gelenleri resmetmeleri
istenmistir. Tim katilimcilardan verilerin toplanmasi yaklasik iki aylhk zaman diliminde gergeklesmistir. Bu
arastirmanin Etik kurul izin bilgileri su sekildedir: Etik Kurul Adi: Giresun Universitesi/Sosyal Bilimler Fen ve

Mihendislik Bilimleri Arastirmalari Etik Kurulu, Tarih: 11.01.2023, Sayi: 01/19.

Veri Analizi

Lise 6grencilerinin su kavramina iliskin gizdikleri resimlere sistematik olarak bir anlam kazandirmak amaciyla
resimler nitel analiz yontemlerinden icerik ¢éziimlemesi ydntemiyle analiz edilmistir. icerik analizinde birbirine
benzeyen veriler belli kavramlar ve temalar ¢ergevesinde organize edilerek, yorumlanmaktadir. Buna gore 6nce
elde edilen verilen kavramsallastiriimasi, sonra bu kavramlarin anlamh bir sekilde diizenlenerek veriyi agiklayan
temalarin belirlenmesi gerekmektedir (Yildirim ve Simsek, 2016). Analiz 6ncesi konusu net anlasilmayan resimler
elenerek uygulama disinda birakilmistir (160 resimden 16 resim elenmistir). Kalan resimlerin icerik analizi dort

asamada yapilmistir. Bunlar; verilerin kodlanmasi, temalarin bulunmasi, kodlarin ve temalarin diizenlenmesi,
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bulgularin tanimlanmasi ve yorumlanmasidir. Arastirmanin gegerlilik ve glvenilirligini saglamak igin, konuyla ilgili
uzman gorisine basvurulmustur. Yapilan kodlamalar degerlendirilerek goris birligi saglanmis ve elde edilen
kodlar tematik cercevede diizenlenmistir. Kod ve temalar igin frekans ve yizde hesaplamalari yapilmis ve elde

edilen veriler tablolastiriimistir. Ogrenci resimleri 6grenci bilgileri kodlanmak suretiyle sunulmustur.

BULGULAR

Bu bolimde toplanan verilerin analizi sonrasi elde edilen bulgular tablolastiriimistir. Lise 6grencilerinin su
kavramina yonelik resimlerinin analizi sonucunda toplam 11 temaya ulagilmistir. Bu temalar sirasiyla; su
kaynaklari, canlilik, kullanim, suyun tiikenmesi, suyun ézellikleri, ulasim, vakit gecirme, kirlilik, enerji (iretimi,

dogal afet ve mitolojik olarak belirlenmistir. Su kaynaklari temasina yonelik bulgular Tablo 1’ de sunulmustur.

Tablo 1. Su Kaynaklari Temasina Yonelik Bulgular
Siniflar Frekans (F) Toplam (F)
9. 10. 11. 12. (F) Yiizde (%)

Tema Kod

Okyanus
Deniz
Gol
Akarsu (dere, nehir, selale)
Yer alti sulari 22 28 21 20 91 % 63.2
Dinyadaki su alani
Su doénglsi (Buharlasma,
Yogusma)
Su damlasi
9 Gayzer
Toplam (N) 144 100

Su kaynaklari

N [W|IN |-

oo

Tablo 1 incelendiginde, su kaynaklari (f:91 % 63.2) temasinda 9 farkli kod belirlenmistir. Bunlar; okyanus, deniz,
g6l, akarsu, yeralti sulari, diinyadaki su alani, su déngiisi, su damlasi ve gayzer dir. Bu kategorinin sinif diizeyinde
gorilme sikhgr sirasiyla 10. sinif (f:28), 9. sinif (f:22), 11. sinif (f:21) ve 12. sinif (f:20) olarak belirlenmistir. Su

kaynaklari temasina ait resim ornekleri Sekil 1’ de verilmistir.
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11. Sinif (17) 12. Sinif (25)
Sekil 1. Su kaynaklari temasina ait resim érnekleri
Canlilik temasina yonelik bulgular Tablo 2’ de sunulmustur.
Tablo 2. Canlilik Temasina Yénelik Bulgular
Siniflar Frek F Topl
Tema Kodlar (Siniflar) iniflar Frekans (F) op?m
9. 10. 11. 12. (F)  Yiizde (%)
1 Canlilarin suya olan ihtiyaci
2 Canlilarin yasam alani
3 Canli yapisindaki su
Canlilik 4 Metabolik olaylar (hidroliz, dehidrasyon, enzimlerin 21 18 18 17 74 %51.4
galismasi)
5 Mutluluk
6 Yesil alan
Toplam (N) 144 100
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Tablo 2 incelendiginde, canlilik (f:74, % 51.4) temasinda 6 farkli kod belirlenmistir. Bunlar; canlilarin suya olan
ihtiyaci, canlilarin yasam alani, canli yapisindaki su, metabolik olaylar, mutluluk ve yesil alan dir. Bu kategorinin
sinif diizeyinde gorilme sikhgi sirasiyla 9. sinif (f:21), 10./11. sinif (f:18) ve 12. sinif (f:17) olarak belirlenmistir.

Canlilik temasina ait resim ornekleri Sekil 2’ de verilmistir.

9. Sinif (1) 10. Sinif (16)

=

12. Siif (1)
11. Sinif (32)

Sekil 2. Canlilik temasina ait resim érnekleri

Kullanim temasina yonelik bulgular Tablo 3’te sunulmustur

Tablo 3. Kullanim Temasina Yonelik Bulgular

Tema Kod Siniflar Frekans (F) Toplam
9. 10. 11. 12. (P Yiizde (%)
1 Temizlik (Dus, el, arag, cevre vb.)
Kullanim 2 leme suyu __ 8 14 13 14 49 % 34
3 Miidahale (Toma, Itfaiye)
4 Sulu boya
Toplam (N) 100

1846



I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 8, Issue: 23, 2023

Tablo 3 incelendiginde, kullanim (f:49 % 34) temasinda 4 farkli kod belirlenmistir. Bunlar; temizlik, icme suyu,

miidahale ve sulu boya dir. Bu kategorinin sinif diizeyinde gérilme sikhgi sirasiyla 10./12. sinif (f:14), 11. sinif

(f:13) ve 9. sinif (f:8) olarak belirlenmistir. Kullanim temasina ait resim 6rnekleri Sekil 3’ de verilmistir.

A/

_10. siifi(9)

9. sinif (13)

Sekil 3. Kullanim temasina ait resim ornekleri

Suyun tiikenmesi temasina yonelik bulgular Tablo 4’te sunulmustur.

Tablo 4. Suyun Tikenmesi Temasina Yonelik Bulgular

/\ o Iro"c
/ / ‘ K
& | ,"f\ %
\ (Ao 11 .,’sr'r_’),lf_l(l)
gy Y = —
' G
\ —
T B g
i \ i
Tt § ¥
— 12 . sinif (29)

Tema

Siniflar Frekans (F)

Toplam

Kod

9. 10. 11. 12.

(F) Ylzde (%)

Suyun tikenmesi

1 israf (Agik kalan/sizdiran gesme, hortumla
asiri sulama, kontrolsiiz tiketim, havuzlarin
doldurulmasi)

2 Canli yasaminda tehdit
3 Mutsuzluk
4 Kuraklik

45 % 31.3

1847



I.l E TSA R (International Journal of Education Technology and Scientific Researches) Vol: 8,

Issue: 23, 2023

5 Afrika

6 Su kaynaklarinin azalmasi

7 Pahali / parali sular

8 Barajlarla derelerin kapanmasi
9 Diinyada su tiikeniyor dersi
10 igme suyuna ulasamama
11 Artan nifus

Toplam (N)

144 100

Tablo 4 incelendiginde, Suyun tiikenmesi (f:45, % 31.3) temasinda 11 farkli kod belirlenmistir. Bunlar; israf, canli

yasaminda tehdit, mutsuzluk, kuraklik, Afrika, su kaynaklarinin azalmasi, pahali/parali sular, barajlarla derelerin

kapanmasi, diinyada su tiikeniyor dersi, icme suyuna ulasamama ve artan niifus dur. Bu kategorinin sinif

dizeyinde gorilme sikhigi sirasiyla 12. sinif (f:15), 10./11. sinif (f:12) ve 9. sinif (f:6) olarak belirlenmistir. Suyun

tilkenmesi temasina ait resim ornekleri Sekil 4 de verilmistir.

ﬁ
w
F S ,’ \
-
kxf,“:

B

\

-
\

9. Sinif (24
) 10. Sinif (26)

11. Sinif (9)

Sekil 4. Suyun tiikenmesi temasina ait resim ornekleri

\

9

12.Sinif (9)
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Suyun 6zellikleri temasina yonelik bulgular Tablo 5’te sunulmusgtur.

Tablo 5. Suyun Ozellikleri Temasina Yonelik Bulgular

Tema

Kod Siniflar Frekans (F)

Toplam

9. 10. 11. 12.

(F) Yizde (%)

H20

PH:7

Baloncuklar

Adhezyon

Suyun ozellikleri

Kohezyon

Musluk suyu (h2o, klor)

Buz

Erirken hacminin kiiglilmesi

23 % 16

O |IN([OOD | [WIN |-

+4 C deki dzelligi

Toplam (N)

144 100

Tablo 5 incelendiginde, suyun ézellikleri (f:23, % 16) temasinda 9 farkli kod belirlenmistir. Bunlar; H20, PH:7,

baloncuklar, adhezyon, kohezyon, musluk suyu, buz erirken hacminin kiigiilmesi ve +4 C deki 6zelligi dir. Bu

kategorinin sinif diizeyinde gériilme sikligi sirasiyla 12. sinif (f:8), 9. sinif (f:6), 10. Sinif (f:5) ve 11. sinif (f:4) olarak

belirlenmistir. Suyun 6zellikleri temasina ait resim 6rnekleri Sekil 5’ da verilmistir.

9. Sinif (5)

11.Sinif (3)

Sekil 5. Suyun ézellikleri temasina ait resim ornekleri

10.Smif (5)

12.Sinif (32)
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Ulasim temasina yonelik bulgular Tablo 6’ da sunulmustur.

Tablo 6. Ulasim Temasina Yonelik Bulgular

Tema Kod Siniflar Frekans (F) Toplam
9. 10. 11. 12. (F) Yiizde (%)
Ulasim Su tasitlar 3 4 1 6 14 % 9.7
Toplam (N) 144 100

Tablo 6 incelendiginde, ulasim (f:14, % 9.7) temasinda 1 kod belirlenmistir. Bu kod su tasitlari dir. Bu kategorinin
sinif diizeyinde gorilme sikhgr sirasiyla 12. sinif (f:6), 10. sinif (f:4), 9. sinif (f:3) ve 11. sinif (f:1) olarak

belirlenmistir. Ulasim temasina ait resim ornekleri $Sekil 6’ da verilmistir.

10. Sinif (2)

9. Sinif (17)

12. Sinif (34)

11. Sinif (36) - =S

Sekil 6. Ulasim temasina ait resim ornekleri
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Vakit gecirme temasina yonelik bulgular Tablo 7 de sunulmustur.

Tablo 7. Vakit Gecirme Temasina Yonelik Bulgular

Siniflar Frekans (F) Toplam
Tema Kodlar —
9. 10. 11. 12. (F)  Yizde (%)

1 Plajda vakit gegiren insanlar
2 Su kaynaklari yakininda vakit gegiren insanlar

Vakit gegirme y Y - £e¢ 2 2 4 12 % 8.3
3 Balik tutan insan
4 Havuz

Toplam(N) 144 100

Tablo 7 incelendiginde, vakit gecirme (f:12, % 8.3) temasinda 4 farkh kod belirlenmistir. Bunlar; plajda vakit
geciren insanlar, su kaynaklari yakininda vakit geciren insanlar, balik tutan insan ve havuz dur. Bu kategorinin
sinif diizeyinde gorilme sikhigi sirasiyla 9./12. sinif (f:4) ve 10./11. sinif (f:2) olarak belirlenmistir. Vakit gegirme

temasina ait resim ornekleri Sekil 7’ de verilmistir.

9. Sinif (34)
y 10. Sinif (34)
12. Sinif (23)
™A
l‘_"‘/ \
049 3 1|

allll 4
el 1
" B 7 ~ ,/ (

11. Sinif (22) \esy/ g e

Sekil 7. Vakit gegirme temasina ait resim ornekleri
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Kirlilik temasina yonelik bulgular Tablo 8’ de sunulmustur.

Tablo 8. Kirlilik ilgili Temasina Yonelik Bulgular

Siniflar Frekans (F) Toplam
Tema Kodlar -
9. 10. 11. 12. (F)  Yizde (%)
1 Baca dumani
2 Suya atilan / karisan atiklar
3 Canl yasaminda tehdit
4 Asit yagmurlari ile tarihi eserlerin kararmasi
Kirlilik yae 2 2 5 3 12 %83
5 Kuraklik
6 Kiresel 1sinma ve yasam alanlarinin bozulmasi
7 Mutsuzluk
8 Balikgiligin yok olmasi
Toplam(N) 144 100

Tablo 8 incelendiginde, kirlilik (f:12, % 8.3) temasinda 8 farkli kod belirlenmistir. Bunlar, baca dumani, suya atilan
/ karisan atiklar, canli yasaminda tehdit, asit yagmurlari ile tarihi eserlerin kararmasi, kuraklik, kiiresel 1sinma ve
yasam alanlarinin bozulmasi, mutsuzluk ve balikciligin yok olmasi dir. Bu kategorinin sinif diizeyinde goériilme
sikhgi sirasiyla 11. sinif (f:5), 12. sinif (f:3) ve 9./10. sinif (f:2) olarak belirlenmistir. Kirlilik temasina ait resim

ornekleri Sekil 8’ de verilmistir.

'
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11. Sinif (20)

12.Sinif (31)

Sekil 8. Kirlilik temasina ait resim drnekleri
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Enerji tiretimi temasina yonelik bulgular Tablo 9’ da sunulmustur

Tablo 9. Enerji Uretimi Temasina Yénelik Bulgular

T Kod Siniflar Frekans (F) Toplam
ema o
9. 10. 11. 12. (F) Yizde (%)
1 Baraj
2 Dalga
Enerji Uretimi 3 . 3 1 - 5 % 3.5
Yapay su enerjisi
4 Hidrolik sistemler
Toplam (N) 144 100

Tablo 9 incelendiginde, enerji iiretimi (f:5, % 3.5) temasinda 4 farkli kod belirlenmistir. Bunlar; baraj, dalga, yapay

su enerjisi ve hidrolik sistemler dir. Bu kategorinin sinif diizeyinde goriilme sikligi sirasiyla 10. sinif (f:3) ve 9/11.

sinif (f:1) olarak belirlenmistir. Bu temaya 12. siniflarda rastlanmamistir. Enerji liretimi kategorisine ait resim

ornekleri Sekil 9’ da verilmistir.

12.Sinif (2)

9, Sinif(15) 10. Sinif (6]
Sini

Sekil 9. Enerji liretimi temasina ait resim ornekleri

Dogal afet temasina yonelik bulgular Tablo 10’ da sunulmustur

Tablo 10. Dogal Afet Temasina Yonelik Bulgular

Siniflar Frekans (F) Toplam
Tema Kod -
9. 10. 11. 12. (F) Yiizde (%)
1 Sel
Dogal afet 2 Tsunami 1 - 2 - 3 % 2.1
3 Depremde suya ulasamayan insan
Toplam (N) 144 100

Tablo 10 incelendiginde, Dogal afet (f:3, % 2.1) temasinda 3 farkli kod belirlenmistir. Bunlar; sel, tsunami ve

depremde suya ulasamayan insan dir. Bu kategorinin sinif dizeyinde goriilme sikhgi sirasiyla 11. sinif (f:2) ve 9.
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sinif (f:1) olarak belirlenmistir. Bu temaya 10./12. siniflarda rastlanmamistir. Dogal afet temasina ait resim

ornekle Sekil 10’ da verilmistir.

9. Sinif (17) 11.Sinif (21)
Sekil 10. Dogal afet temasina ait resim érnekleri
Mitolojik temasina yonelik bulgular Tablo 11’ de sunulmustur
Tablo 11. Mitolojik Temasina Yonelik Bulgular
Tema Kod Siniflar Frekans (F) Toplam
9. 10. 11. 12. (F) Yiizde (%)
1 Sut Poseid
Mitolojik 4 anrist (Posei __0'?_) - - 3 - - 3 %2.1
2 Meditasyonla su bikici
Toplam (N) 144 100

Tablo 11 incelendiginde, mitolojik (f:3, % 2.1) kategorisinde 2 farkh kod belirlenmistir. Bunlar; su tanrisi ve

meditasyon/su biikiicti dur. Bu tema yalnizca 10. sinifta (f:3) gérilmustir. Mitolojik temasina ait resim 6rnekleri

Sekil 11’ de verilmistir.

10. Sinif (1)

Sekil 11. Mitolojik temasina ait resim érnekleri
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Lise 6grencilerinin resimlerinde suyla ilgili yazili ifade 6rnekleri agagida siralanmigtir.
®  Su bizim icin hayati dneme sahip (9. sinif -2)

"  Su her seydir. Hem bizim yasamimiz hem bitkilerin yasami hem de tiim canlilarin devamliligi
diinyamizin gelecedi icin ¢cok 6nemli (9. sinif -4)

= Saglk icin su igin (10. sinif -8, 9)

®  Su hayattir (11. sinif -30, 12. sinif -31)

®  Su hayattir. Sularimiz azaliyor (10. sinif -28)

= B{tln canhlarin yasamini devam ettirmek icin su zorunludur (11. sinif -8)

* insanlar bilingsiz olmaya devam ederse sularimiz tiikenecek (12. sinif -6)

= Sulariidareli kullanirsak kimse susuzluk gekmez (9. sinif -10)

*  Sudiinyamiz icin cok 6nemli ama insanlar umursamazca kullaniyor. insanlar bu duyarsizlikla giderse
¢ok yakin bir zamanda su kaynaklarimiz tiikenecek (9. sinif -22)

* jlerde ve su an Afrika’da bir siirii insan suya muhtag olabilir (10. sinif -3)

= Gelecegimizi kurutmayalim. Kurtaralim. Sularimizi iyi bir sekilde kullanalim (10. sinif -19)

*  Damlatan ¢esmeleri onarin (11. sinif -23)

= Eger bardadin igindeki su diinyadaki kalan son su olsaydi bircok insanin savasmasina ve yok olmasina
sebep olurdu. O yiizden bir bardak suyu bile israf etmemeliyiz (11. sinif -25)

®  Bizinsanlar slrekli suya ¢op attigimiz igin artik temiz suyumuz kalmadi (12. sinif -3)

= Kiresel Isinmayla denizdeki canllarin neslinin tiikenmesi. Deniz sularinin ¢éplerle kirletilmesi
sonucunda insan ¢opleri maalesef hayvanlarin yasamini engelliyor (10. sinif -25)

*  Subenim igin daha gok bir rahatlama ortami. Susuz bir cografya diisinmek beni rahatsiz eder. ileride

de sudan uzak bir yasam distinemiyorum (11. sinif -24)

TARTISMA ve SONUC

Bu arastirmada, lise o6grencilerinin c¢izdikleri resimlerde su kavramina iliskin algilari incelenmistir. Lise
ogrencilerinin (n=144) su kavramina yonelik gizimlerinde toplam 11 tema belirlenmistir. Bu temalar goriilme
sikhgina gore; su kaynaklari, canlilik, kullanim, suyun tiikenmesi, suyun ézellikleri, ulasim, vakit gecirme, kirlilik,

enerji liretimi, dogal afet ve mitolojik olarak belirlenmistir.

Arastirmaya katilan 9. sinif 6grencilerinin (n:36) su kavramina yonelik gizimlerinde mitolojik temasi disinda 10
tema saptanmistir. Bunlar arasinda en ¢ok goriilen tema su kaynaklari, en az gérilen temalar enerji (iretimi ve
dogal afet dir. Tim siniflarin resimlerinde canlilik temasinin en sik gorialdtga grup 9. Siniftir. Arastirmaya katilan
10. sinif 6grencilerinin (n:36) su kavramina yonelik ¢izimlerinde dogal afet temasi disinda 10 tema saptanmustir.
Bunlar arasinda en ¢ok goriilen tema su kaynaklari, en az goriilen temalar vakit gegirme ve kirlilik dir. Tim
siniflarin resimlerinde su kaynaklari temasinin en sik gorildigi grup 10. siniftir. Arastirmaya katilan 11. Sinif
6grencilerinin (n:36) su kavramina yonelik cizimlerinde mitolojik temasi disinda 10 tema saptanmistir. Bunlar

arasinda en ¢ok gorilen tema su kaynaklari en az goériilen tema ulasim dir. Tim siniflarin resimlerinde kirlilik
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temasinin en sik goruldigu grup 11. siniftir. Arastirmaya katilan 12. sinif 6grencilerinin (n:36) su kavramina
yonelik ¢cizimlerinde mitolojik, dogal afet ve enerji liretimi temalari disinda 8 tema saptanmistir. Bunlar arasinda
en ¢ok goriilen tema su kaynaklari en az gorilen tema kirlilik dir. Tum siniflarin resimlerinde suyun tiikenmesi,
suyun ozellikleri ve ulasim temalarinin en sik goriildigu grup 12. siniftir. Tim siniflarda ortak olarak gorulen ilk
dort tema sirasiyla; su kaynaklari, canlilik, kullanim ve suyun tiikenmesi temalaridir. Buna gore; lise 6grencilerinin

cizdikleri resimlerden su kavrami denilince aklina gelenler asagidaki sekilde 6zetlenebilir.

=  Yagmur, gol, akarsu, deniz, gayzer ve yer alti sulari gibi yerytziindeki su kaynaklari ve bu kaynaklarin
dongusel hareketi,

=  Suyun canhlarin yapisina katilmasi, onlara yasam alani sunmasi, metabolik olaylarda rol almasi, canhlik
icin ihtiya¢ duyulmasi ve canlilar igcin mutluluk kaynagi olmasi,

®=  Suyun igme, el/viicut/arag/ortam vb. temizleme, toma ve itfaiyelerle miidahale etme ve sulu boyama
yapma amagli kullaniimasi,

=  Suyun acik birakilan/sizdiran musluklarla ve kontrolsiiz kullanimiyla israf edilmesi, 6zellikle Afrika
Ulkelerinde miktarinin sinirli olmasi, gelecekte ise diinya genelinde azalacagl ve pahali olabilecegi,
azalmasi durumunda kurakliklar ve canli yasaminda tehdit olusturabilecegi,

=  Gol/selale/dere/deniz/havuz gibi su alanlarinin piknik yapma/oturma, glineslenme, yiizme ve balik
tutma gibi vakit gecirme ortami olarak kullaniimasi,

=  Suyun yapisal 6zellikleri, erirken hacminin kiiglilmesi 6zelligi, notr 6zelligi ve +4C deki 6zelligi,

®  Suyun gesitli araglarla ulasimi saglamasi,

= Su kirliliginin nedenleri/sonuclari (kiiresel 1Isinma, asit yagmurlari, su kaynaklarina atilan-karisan atiklar/
tarihi eserlerin kararmasi, kuraklik, canli yasaminda tehdit, balikgiligin yok olmasi etc.)

®  Barajlar, dalgalar, hidrolik sistemler ve yapay su sistemleriyle enerji tiretilmesi,

= Sel ve tsunami gibi dogal afetler,

= Sutanrisi, meditasyon/su biikici gibi mitolojik kavramlar,

Lise 6grencilerinin gizdikleri resimlerde yer alan yazili ifadelerinde de suyun canllarin yasami ve saghgi icin onemli
oldugu, bilingsiz ve duyarsiz bir tiiketimle giderek azaldigi ve idareli kullaniimasi gerektigi, aksi halde gelecekte su
kaynaklarinin azalacagi, suya olan ihtiyacin artacagi, su kirliligi ve kiiresel isinmaya bagl su yasaminin tehlikeye

girecegi ve icme suyunun tikenecegi ve suyun insan icin rahatlatici bir etkisi oldugu vurgulanmaktadir.

Temiz ve ark. (2017) tarafindan yapilan ¢alismada, ilkégretim 3. Sinif 6grencilerini su ayak izi ve gizli su kullanimi
kavramlariyla tanistirmak ve uygulamali olarak bu kavramlar hakkinda farkindalik kazanmalarini saglamak
amaclanmistir. Katilimcilara su ayak izi ve gizli su kullanimi hakkinda teorik ve uygulamali 2 saatlik bir egitim
verilmistir. Veriler azalan temiz su kaynaklarinin sonuglari ile ilgili olarak yazili metinler ve gorsel gizimlerle
toplanmistir. Bulgularda, cocuklar tarafindan cizilen resimlerde su ayak izinin kuraklik, yesil doga, kurumus

adaclar, diinya gérseli, musluk takilmis diinya gérseli, mutsuz insan/hayvan gérselleri ve musluk gérselleri ile
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iliskilendirildigi gozlenmistir. Ayrica 6grencilerin resimlere suyun yasam igin 6énemli oldugu ve tasarruflu
kullanilmasi gerektigi yoninde sloganlar yazdiklari goriilmistir. Bu goérseller ve sloganlar arastirmamizin

bulgulariyla értismektedir.

Buyik bir bolimi (3/4) sularla kapl olan yeryiziinde, yasamin devamliligi okyanuslar, denizler, karalar, bitkiler
ve hava arasindaki su alisverisine baghdir. Yerylziindeki su buharlasarak yiikselir, atmosferde yeterli diizeye
geldigi ya da sogudugu zaman yogunlasarak buluta, sonra da yagmur, kar, dolu vb. formlarla yerylzine iner (llgar,
2009) Yeryiziine dénen suyun bir kismi yeralti sularina, bir kismi da gol ve denizlere karisir. Yani diinyadaki su,
surekli ve dongusel bir hareket iginde varligini devam ettirir. Suyun form degiserek yaptigi bu harekete su
dongiisl denir (Para ve Ayvaz Reis, 2009). Shepardson ve ark. (2009) tarafindan yapilan ¢alismada, 6grencilerin
hidrolojik dongii kavramlari ve bu kavramlarin sinif diizeyi ile topluluga gére degisip degismedigi arastiriimistir.
4-12. sinif araliginda ve birden fazla okulun katihmiyla yirGtilen arastirmada, 6grencilerin hidrolojik donglyle
ilgili cizimleri ve yazil anlatimlari degerlendirilmistir. Bulgularda 6grencilerin hidrolojik déngiyl buharlasma,
yogusma ve ¢okelme olarak kavramsallastirdigi ve bu sonucun sinif diizeyi ve topluluk ortaminda ¢ok az degistigi
saptanmistir. Bu bulgular arastirmamizda elde edilen su donglisi temasindaki kavramlarla benzerlik

gostermektedir.

Blyuk bir kismi sudan olusan hicre ve dokularin korunmasi ve metabolizma igin gerekli olan biyokimyasal
reaksiyonlarin gergeklesmesi icin suya ihtiyag vardir (ligar, 2009). Bir insanin ginlik olarak 1.5-2 litre kadar
tiketmesi gereken su, besinlerin sindirilmesi, terleme ile toksinlerin atilmasi, hiicre ve dokularin doldurulmasi
gibi islevsel olaylarda rol almaktadir (Ozsoy, 2009). Su hiicre ici metabolik olaylarin yani sira, fiziksel ve kimyasal
ozellikleri ile de yasamsal faaliyetlerin gerceklesmesini saglar (Gokmenoglu, 2011). Kati, sivi, gaz formlari olan,
hidrojen ve oksjienden olusan, tatsiz, renksiz, kokusuz bir madde olan su, +4 °C ye kadar isitildikga blzUsiir,
sogutuldukca genlesir (llgar, 2009). Protein ve nikleik asitlerin yapisi ve aktivitesi acisindan da énemli olan su iyi
bir ¢cozictudir (Chaplin, 2001). Yapisindaki pozitif ve negatif iyonlarin yarattigi ylizey gerilimi bazi canlilarin suya
batmadan hareket etmelerini saglar. Yine bitkilerin iletim sistemlerindeki ylizey gerilimi ve olugsan kohezyon ve

adezyon kuvvetleri bitkilerde suyun koklerden yapraklara iletmesine olanak saglamaktadir (Gokmenoglu, 2011).

icme, temizleme, tarimsal iiretim, ¢evre diizenlemesi, hayvancilik gibi alanlarda kullanilan suyun saghkli ve
giivenilir olmasi da ayrica 8nemlidir (Ozsoy, 2009). Tarimsal faaliyetler, endiistrilesme ve yerlesim alanlarindan
kaynaklanan su kirliligi salgin hastaliklara yol agmakta, kimyasal ve radyoaktif olarak kirlenmesi ile birlikte insan
yasamini ciddi sekilde tehdit etmektedir (Bayazit ve Hayta, 2006). Kirlenmis sular topragi da kirletmektedir
(Saglam ve Bellitiirk, 2003). Sanayi, egzoz ve 1sinma kaynakl havaya birakilan kirleticiler asit yagmurlarina
doniiserek topragi kirletir. Ayrica atik sular aritilmadan yeralti sularina birakildiginda nehir, gol gibi ylzey sulari
kirlenmektedir (Bayazit ve Hayta, 2006). Kirlilik kaynakh saglik sorunlarinin hastaligin maliyeti ve saglk sistemleri

Uzerindeki ek ylkler acisindan 6nemli ekonomik sonugclari da vardir (Schucht ve ark., 2015).
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Sera gazinin artmasi, hava kirliligi, kiiresel 1Isinma ve iklim degisikligi gibi nedenler, su kaynaklarinin dolayisiyla
icme ve temel ihtiyaclar icin gerekli suyun azalmasina yol agmakta ve canli yasamini tehlikeye sokmaktadir
(Ozsoy, 2009). Kiiresel 1sinma, dogadaki dengeleri bozarak canlilarin yasamini tehlikeye atmakta ve su
kaynaklarinin azalmasina yol agarak, tarimsal Urinlerde azalmaya, enerji sikintisina, kiyidan kirsal alana gog
edilmesine neden olmaktadir. Bu durum su kaynaklarinin bugiin ve gelecekte ihtiyacglari karsilayabilecek en akilci
sekilde, planli ve verimli kullaniimasini gerektirmektedir (Karaman ve Gokalp, 2010). iklim degisikligi diinyanin
bazi bdlgelerinde sel ve su taskinlari, bazi bélgelerinde ise kurakliga yol agmaktadir (Ozsoy, 2009). iklim
kosullarindaki degisiklik ve hizla artan nufus su kaynaklarinda azalmayi ve suya olan gereksinimi artirarak suyun

daha degerli hale gelmesine neden olacaktir (Yilmaz ve Peker, 2013).

Diinyada tarimsal Gretimin bilylk bir kismi yagislarla ve serbestge lretilen suyla saglanmaktadir. Ancak sulama
yapilan yerlerde su, parayla alinan ve dogal olmayan bir kaynak niteligi tasimaktadir (Zoebl, 2006). Yilmaz ve
Ozden (2015) tarafindan yapilan calismada, yogun kentlesme icerinde yesil alanlar yaratmak ve iilkemizdeki su
kaynaklarinin tikenme riskine karsi bu alanlari yagmur suyu ile besleyerek, yagmur suyu hasadi konusunda

toplumsal biling olusturmak amaglamistir.

Afrika Ulkelerinin gogunda, dogal kaynaklarin kisith olmasi, su sikintisinin yasanmasi, suya yiksek fiyatlarla erisim
saglanmasi ve gelir diizeyinin disik olmasi nedeniyle yasam standartlari dismekte ve yasam miicadelesi
verilmektedir (Ozsoy, 2009). Yasadigimiz diinyada 6nemli bir sorun haline gelen su kithgi ve su sistemi {izerindeki
baskilarin ntifus artisina bagh olarak 2050 yilina kadar artacagi tahmin edilmektedir. Nifus artisinin gogunlukla
Afrika ve Asya Ulkelerinde olmasi beklenmektedir (Boretti ve Rosa, 2019). Ayrica, son yillarda 6nemli bir kiiresel
yuk olugturan yaygin zihinsel bozukluklarla su glvenligi arasindaki iliskiliye dikkat ceken ¢ok sayida arastirma

gorilmektedir (Wutich ve ark., 2020).

Lise 6grencilerinin su kavramina yonelik cizdikleri resimlerde belirlenen temalar alanyazindaki bilgilerle blylk
Olgude ortismektedir. Bu arastirmada 6grencilerin su kavramina yonelik resimlerinden elde edilen temalarin 8’i
tim siniflarda gozlenmis olup, toplamda 11 temaya ulasiimistir. Bu durum o&grencilerin su hakkindaki
disincelerinin genis bir alana yayildigini gostermektir. Lisede biyoloji basta olmak lzere, kimya, fizik, cografya,
cevre gibi pek ¢ok derste su konusu ele alinmaktadir. Arastirmadaki bu sonuglarin ortadgretim ders kitaplarinda
su konusunun yogun olarak islenmesiyle iliskili oldugu distiniilmektedir. Nitekim, lise biyoloji ders kitaplarinda
su konusunun incelendigi arastirmalarda (Tiirkdz, 2011; Ozalemdar, 2019) elde edilen bulgular bu disiinceyi

desteklemektedir.

ONERILER

Bu arastirmanin sonuglarina gore, ileri arastirmalarda suyla ilgili spesifik temalarla (su kaynaklari ya da suyun

tikenmesine yonelik cizim calismalari gibi.) benzer calismalar yapilmasi 6nerilmektedir. Ogrencilerin su
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kavramina yonelik yazili gérugleri alinarak incelenebilir. Ayrica, farkli alanlardaki 6gretmenlerin su kavramina

yonelik yazili ve gorsel anlatimlari incelenebilir.

Etik Metni

“Bu makalede dergi yazim kurallari, yayin ilkeleri, arastirma ve yayin etigi, dergi etik kurallari takip edilmistir.
Makale ile ilgili dogabilecek herhangi bir ihlalin sorumlulugu yazarlara aittir. Makalenin etik kurul izni Giresun
Universitesi/Sosyal Bilimler Fen ve Miihendislik Bilimleri Arastirmalari Etik Kurulu tarafinca 11.01.2023 tarih

01/19 sayih karari ile alinmistir”

Yazar(lar)in Katki Orani Beyani: Bu ¢alismada yazarin katki orani %100’ diir.
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