
 

 

A Guide to Hydrosphere  

Teaching Approach  

 

We begin the series by introducing the hydrosphere, atmosphere and lithosphere to 

learners. These regions overlap to form the biosphere, the region where the conditions for 

life on earth are ideal. 

 

Most learners will have previously studied the water cycle at some stage of their schooling. 

In this series we have not only focussed on the diagrams and words linked in the cycles but 

have taken time to explore the physical and chemical processes taking place within the 

cycles. We have aimed to show how these cycles have provided the conditions for life on 

earth to exist. We have also explored the impact of human activity on these natural chemical 

systems and encouraged learners to take practical steps that will make a positive difference 

to the environment. 

 

In this series learners will be presented with both micro and macro aspects of chemical 

systems. They should be familiar with these ideas and be able to see how the macroscopic 

properties of water can be explained by looking at the microscopic structure of the water 

molecule. Many different and unusual properties of water are explored and explained. For 

example, we explore how water dissolves many solids, how water in the solid phase is less 

dense than in the liquid phase, how water changes phase at higher temperatures compared 

to other substances with similar sized molecules, and how energy is transferred when phase 

changes take place. The concepts in lesson 2 reinforce the work already done on ions in 

solutions, and lessons 3 and 4 provide a good overview of phase changes and the 

associated energy changes. 

 

In Lesson 4 the availability of water in South Africa and water treatment are addressed. We 

examine how this precious resource is used. We visit the purification plant at Rand Water 

and show what takes place at each stage of the purification process. 

 

The assessment suggested for this topic are that learners study the ecology of rivers and 

dams in their own area, and interview people who have lived in the area for many years. The 

theory for the experiment for informal assessment is covered in the series on Reactions in 

Aqueous Solutions: learners test water samples for carbonates, chlorides, nitrates and 

nitrites, and pH and look at samples under the microscope. Formal assessment for this 

series is a project on the purification and quality of water. Good information for the 

purification process is given in lesson 4.  

 

Because of the suggestions given above for assessment, there is no task video for this 

series, but a few questions and possible answers are given in this series guide. 

  



 

 

Video Summaries 

Some videos have a ‘PAUSE’ moment, at which point the teacher or learner can choose to 

pause the video and try to answer the question posed or calculate the answer to the problem 

under discussion. Once the video starts again, the answer to the question or the right 

answer to the calculation is given. 

 

Mindset suggests a number of ways to use the video lessons. These include: 

 Watch or show a lesson as an introduction to a lesson 

 Watch or show a lesson after a lesson, as a summary or as a way of adding in some 

interesting real-life applications or practical aspects 

 Design a worksheet or set of questions about one video lesson. Then ask learners to 

watch a video related to the lesson and to complete the worksheet or questions, either in 

groups or individually 

 Worksheets and questions based on video lessons can be used as short assessments or 

exercises 

 Ask learners to watch a particular video lesson for homework (in the school library or on 

the website, depending on how the material is available) as preparation for the next 

day’s lesson; if desired, learners can be given specific questions to answer in 

preparation for the next day’s lesson  

1. Water in the Biosphere 

In this lesson, we introduce the series by looking closely at different regions on earth. 

These regions are linked together by a number of different cycles. To illustrate this we 

look at where water is found on earth. 

2. Water Goes Around  

This lesson looks at how and why processes within the cycle take place. The first on-

screen pause attempts to draw the learners into the water cycle and to encourage them 

to think about where rivers come from. 

3. Energy Drives the Water Cycle  

In this lesson we again use the water cycle to show how unique water is, by exploring 

the energy transfers taking place during evaporation, condensation and freezing. We 

also show that water can store heat energy and does not easily change temperature. 

4. South Africa’s Water  

Learners now have to think about how water impacts their lives and what it means to 

them. They also have to be made aware that water is not freely available – it is the 

world’s most precious resource, and they have to conserve it.  

  



 

 

Resource Material  
 

1. Water in the Biosphere  

 

http://www.botany.uwc.ac.za/sci_ed

/grade10/ecology/biosphere/biosph.

htm 

This website defines the biosphere 

and what it consists of. 

 

http://www.nexuslearning.net/books

/Holt_Env_Science/3-3.pdf 

A resource on water in the biosphere 

2. Water Goes Around 

http://www.mbgnet.net/fresh/cycle/ An introduction to the water cycle 

 

http://cnx.org/content/m35751/latest

/?collection=col11245/1.1 

A resource on the cycle of water 

 

http://watercyclegradeten10.weebly

.com/index.html 

This site provides an explanation of 

the water cycle. 

http://www.youtube.com/watch?v=c

IJ8pyuSuXI 

An animation video that shows one 

molecule of water completing the 

hydrologic cycle.  

3. Energy Drives the Water 

Cycle 

http://serc.carleton.edu/eslabs/weat

her/2a.html 

Solar energy and the water cycle 

4. South Africa’s Water 

http://www.enviropaedia.com/topic/

default.php?topic_id=240 

This website looks at water 

availability in South Africa and the 

core problems the country faces.  

http://science.howstuffworks.com/e

nvironmental/earth/geophysics/h2o

6.htm 

A site that explains what drives the 

water cycle 
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Task Questions 

Question 1 

1.1   Define a system. 

1.2   Briefly describe the carbon global system. State in which parts of the Earth this 

        system takes place. 

1.3   Different systems and chemical reactions are involved in the water cycle. With the 

        aid of a diagram, describe the system that cycles water in detail  

 

Question 2 

2.1 What are some of the effects of the flow of surface water? 

2.2 Name some of the substances that dissolve in river and sea water. 

2.3 What are the benefits of having dissolved substances in water? 

 

Question 3 

Describe the energy changes that take place during these processes: 

2.1 Condensation 

2.2 Freezing 

2.3 Evaporation  

 

Question 4 

Explain how the density of water changes as the temperature decreases from 10°C to 0°C. 

 

Question 5 

Why do we need to pay for water in our houses? 

 

Question 6 

Describe the process of water purification. 

  



 

 

Answers 
1.1 A system is a set of interacting or interdependent components forming an integrated 

whole. 

1.2 The carbon cycle is the biogeochemical cycle by which carbon is exchanged among 

 the biosphere, geosphere, hydrosphere, and atmosphere of the Earth. 

     It occurs in the following  

 In the atmosphere, gaseous part of the earth. 

 The biosphere (includes fresh water systems, forest systems, habitats that sustain 

life and non-living organic material, such as soil carbon).  

 The oceans (including dissolved inorganic carbon and living and non-living marine 

biota).  

 The lithosphere (sediments such as calcium carbonate, Earth core including fossil 

fuels).  

1.3 The water cycle occurs and interacts with the spheres in the following manner: 

• In the atmosphere: Water is transferred between the hydrosphere and the 

atmosphere by evaporation. The weather patterns we experience are driven by the 

movement of this water. 

• The biosphere is where the living organisms such as plants and animals are found. 

These organisms, e.g plants contain between 90-95% of water and through 

transpiration water is re-introduced into the atmosphere. Plants and animals cannot 

survive without water which is needed for biochemical reactions.  

• The oceans   

• The lithosphere : The landscape of the Earth is shaped by erosion as water flows 

over the ground and into the sea . This is possible because flowing water causes soil 

erosion, physical and chemical weathering of rocks.  

 

Many different processes lead to movements and phase changes in water 

 
Precipitation is the condensed water vapour that falls to the Earth's surface. Most 

precipitation occurs in the form of rain, snow, hail, fog  and sleet.  

The flow of runoff water from the surface into the ground becoming soil moisture or 

groundwater.  

The water that has infiltrated will flow as underground water and is held in water bearing 

rocks called aquifers. Subsurface water may return to the surface or eventually flow into the 

seas and oceans.  

The transformation of water from liquid to gas phases as it moves from the ground or bodies 

of water into the overlying atmosphere. The source of energy for evaporation is 

primarily solar radiation.  

http://en.wikipedia.org/wiki/Precipitation_(meteorology)
http://en.wikipedia.org/wiki/Rain
http://en.wikipedia.org/wiki/Hail
http://en.wikipedia.org/wiki/Fog_drip
http://en.wikipedia.org/wiki/Ice_pellets
http://en.wikipedia.org/wiki/Soil_moisture
http://en.wikipedia.org/wiki/Solar_radiation


 

 

Condensation is the transformation of water vapour to liquid water droplets in the air, 

creating clouds and fog.  

Transpiration is the release of gaseous water vapour from plants and soil into the air as a 

result of life sustaining biochemical processes occurring in plants.  

Percolation is the flow of water horizontally through the soil and rocks under the influence 

of gravity. This process can result in ground water flow as well. 

 

2.1 Salts dissolve in the water from the ground; soil erosion takes place; mud and sand is 

washed into the ocean. 

2.2 Oxygen, carbon dioxide, salts of Group 1 and 2 elements such as NaCl, CaCl2 etc 

2.3 Provides electrolytes for transmission of nerve information in living organisms 

Keeps the water balance in cells. 

Provides calcium carbonate for shells of sea animals 

Essential micronutrients for organisms. 

Oxygen for respiration of water animals 

 

3. A As water condenses, intermolecular hydrogen bonds form. This takes energy from the 

surroundings and the temperature of the surroundings decreases. The potential energy 

stored in liquid water is higher than gaseous water. 

B As water freezes the molecules move close together and they absorb energy from the 

surroundings to make hydrogen bonds. The temperature of the surroundings increases. 

C Energy is taken from the surroundings and is used to break hydrogen bonds and separate 

water molecules. 

 

4. Between 10° and 4° the density slowly increases as the temperature decreases due to the 

decreasing kinetic energy of the molecules. This denser water sinks below water that is 

warmer. From 4° to 0° the density decreases, so that as the water gets colder and eventually 

freezes it forms a surface on top of the liquid water.  

 

5. The cost is to build dams, piping and pumps, and for water purification and legislation, 

monitoring and planning of water resources. 

6.  Slaked lime (calcium oxide) is added to the water as a flocculent to coagulate dirt and 

then it is allowed to settle in sedimentation tanks. Then CO2 is added to improve the taste 

and pH, then it is filtered through sand and finally chlorine is added to kill bacteria.  

  

http://en.wikipedia.org/wiki/Cloud
http://en.wikipedia.org/wiki/Transpiration
http://en.wikipedia.org/wiki/Percolation
http://en.wikipedia.org/wiki/Gravity
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