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Pre-service Earth Science Teachers’ Perceptions about Water Cycle
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Absiract: The purpose of this study is to examine the perceptions of pre-service teachers, which directly affect the
concepts and ways of thinking of students who are studying Earth science. This work further seeks to identify pre-service
Earth science teachers’ Earth science-centered ways of thinking regarding the components and the process of water cycle.
The concept sketch method was used to survey 50 pre-service teachers who majored in Earth science education at a
National Teachers” University. The survey analyzed the preservice teachers’ perceptions of a subordinate concept of Earth
systems from the applied components of water cycle, and to code the applied concepts with the components of the water
cycle based on a subordinate concept of Earth systems including Hydrosphere, Atmosphere, Geosphere, and Biosphere.
The preservice teachers only perceived the components of the water cycle as ones in Hydrosphere and Atmosphere. In
Biosphere, many participants lack the knowledge about how the actions of plants and animals, and human beings impact
the water cycle. About the process of water cycle, the majority of the participants only perceived evaporation and
precipitation as the process of cycling: their understanding about the underground flow of water was more lacking than
the surface flow.
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Fig. 1. Concept sketch illustrating a Mid-oceanic ridge.

Table 1. Concepts of category in the concept sketch

Categories Concepts

Hydrosphere Ocean, River, Underground water, Lake, Glacier
Atmosphere Cloud, Precipitation(rain, snow), Water vapor, Sun
Geosphere  Land, Mountain, Rock, Crack

Biosphere  Plant, Animal, Organism, Human

Fig. 2. H’s concept sketch of water cycle.
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Table 2. H’s perception of components

Table 4. H’s perception of systemic interaction

Categories Concepts Response Earth Systems Response
Ocean O Hydrosphere 2
River O Hvdrosoh Atmosphere 1
Hydrosphere Underground water O ydrosphere = Geosphere 1
Lake O Biosphere 0
Glacier O Hydrosphere 1
Cloud O A N Atmosphere 0
Atmosoh Precipitation(rain/snow) O tmosphere = Geosphere 1
osphere ‘Water vapor O Biosphere 1
Sun O Hydrosphere 0
Land O Geosoh Atmosphere 1
Geosoh Mountain osphere = Geosphere 0
sphere Rock Biosphere 0
Crack O Hydrosphere 0
Plant Biosoh Atmosphere 1
Biosohe Animal 10sphete = Geosphere 0
phere Organism o Biosphere 0
Human
- Water consumption Table 5. Comments of Pre-service teacher H
uman
Environment Sewage . Comment
Water pollution

Table 3. H’s perception of process

Concepts Response

Evaporation O
Condensation

Precipitation O
Penetration O
Capillarity
Transpiration
Absorption
Elimination
Freezing

Melting

Surface flow
Underground flow
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Table 6. Pre-service teachers’ perceptions of components within the water cycle

. Responses
Categories Concepts
1grade /18 2grade /8 3grade /11 4grade /13 Total /50 (%)
Ocean 18 7 11 13 49 98
River 13 6 10 1 40 ‘ 80
Hydrosphere Underground water 13 6 9 10 38 76
Lake 5 2 0 3 10 20
Glacier 5 2 0 3 10 20
Cloud 17 8 10 13 48 96
Precipitation (rain/snow) 17 8 11 13 49 98
Atmosphere Water vapor 6 0 0 0 6 12
Sun 7 2 1 1 11 22
Land 17 7 9 12 45 90
Geosoh Mountain 9 6 6 5 26 52
cosphere Rock 0 1 0 1 2 4
Crack 2 0 1 0 3 6
Plant 4 2 4 4 14 28
Biosoh Animal 1 0 1 1 3 6
1osphere Organism 1 0 0 0 1 2
Human 1 0 2 1 4 8
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Table 7. Pre-service teachers’ perceptions of process within the water cycle

Responses
Concepts

: 1grade /18 2grade /8 3grade /11 4grade /13 Total /50 (%)

Evaporation 14 6 1 12 43 86

Condensation 1 1 1 5 8 16

Precipitation 15 7 11 13 46 92

Penetration 5 2 5 0 12 24

Capillarity 0 1 1 3 5 10

Transpiration 1 2 2 3 8 16

Absorption 0 0 1 0 1 2

Elimination 0 0 1 0 1 2

Freezing 1 1 0 0 2 4

Melting 2 1 0 2 5 10

Surface flow 15 7 10 11 43 86

Underground flow 13 7 7 9 36 72
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Table 8. Pre-service teachers’ perceptions of systemic interaction within the water cycle

Responses
Earth Systems
lgrade /18 2grade /8 3grade /11 4grade /13 Total (%)

Hydrosphere 19 15 1 20 65 255
Atmosphere 22 10 13 17 62 24.3

Hydrosphere =5 phere 1 2 1 0 4 16 522
Biosphere 0 0 2 0 2 0.8
Hydrosphere 14 5 5 32 125
Atmosphere 0 0 0 0 0 0

Atmosphere = 5 ohere 16 8 9 10 e 169 208
Biosphere 1 0 0 0 1 04
Hydrosphere 10 2 1 0 13 5.1
Atmosphere 13 2 2 1 18 7.1

Geosphere = 5 cphere 0 0 0 0 0 0 141
Biosphere 0 1 1 3 5 20
Hydrosphere 0 0 1 0 1 04
Atmosphere 2 2 2 3 9 35

Bi

fosphere =5 osphere 0 0 0 0 0 0 39
Biosphere 0 0 0 0 0 0
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