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exploreexploreexploreexploreexplore
Select from these ideas

• Use photographs 9 - 17 as visual resources for this section of the unit, and
Photocopy Master 5.

• Brainstorm the things that we do on the land. For example, play, build houses, farm,
grow plants, make roads etc.

• Watch a short clip of a video with the sound turned down (any video will do).
Have students focus on how the land is being used.

• Create a land use picture collage.  Group the uses.

• Look through a selection of books already in the classroom.  Collate the land uses that
are shown in those books.

• Make a pre-list of the land uses that students think will have a negative impact on
waterways.  Check this after you have completed the activities in this section.

For a detailed explanation of each photograph and the issue highlighted, refer to the
environmental information section at the front of this unit where the following issues
are explained:

• Removal of natural land cover;

• Dairy shed effluent;

• Stock access to waterways;

• Erosion from agriculture and cropping;

• Land drainage and flood protection;

• Over-drawing water;

• Intensive stocking, fertiliser and pesticide use;

• Sealed surfaces;

• Road works and sub-divisions.

What impact does our use ofWhat impact does our use ofWhat impact does our use ofWhat impact does our use ofWhat impact does our use of
the land have on water quality?the land have on water quality?the land have on water quality?the land have on water quality?the land have on water quality?44444

Aim: To understand how water and land use impacts
on other living things

`
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• Set time limits for each person to fulfil their role, and change roles within the groups for
each photograph.

• As a class, each group can take turns at reporting what their group discussed for each
photograph.

ACTIVITY 1 ACTIVITY 1 ACTIVITY 1 ACTIVITY 1 ACTIVITY 1 –––––
Discussion CubeDiscussion CubeDiscussion CubeDiscussion CubeDiscussion Cube

learnlearnlearnlearnlearn
Follow the water drop – refer back to Section 1, activity 2 Follow the Water Droplet.  This
time, however, students need to consider the water uses that the drop goes through and
what happens to the water drop when it comes into contact with certain places and
surfaces.  The aim is to examine what impact different uses of land have on water quality.

If a large mural of the water cycle has not already been constructed, now would be an
appropriate time to do so.  Students need to clearly trace the pathway of water as it flows
over, around or through the particular land use that is depicted in the photograph.  For
example in photograph 9, water flowing over land that has recently been irrigated too
heavily with effluent is likely to pick up some bacteria and carry that either to a
stream or through the earth to a ground water aquifer.

reflectreflectreflectreflectreflect
• Use an old box to make a cube.  Attach one photograph and the picture to each side of

the box to make a discussion cube.  Let students ‘roll’ the cube to select a photograph to
discuss.

• Split the students into groups of four with each member of the group selecting a “Puzzle”,
“Predict”, “Wonder” or “Clarify” card to think about and discuss the photograph.  As
each student carries out their card, the remaining students in the group can attempt to
answer the questions that are posed, (see Photocopy Master 14).
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  Puzzle  Puzzle  Puzzle  Puzzle  Puzzle          Wonder         Wonder         Wonder         Wonder         Wonder

          PredictPredictPredictPredictPredict         Clarify        Clarify        Clarify        Clarify        Clarify

What you need:What you need:What you need:What you need:What you need:
• Photographs  9 - 17

• Discussion Cube
(a covered box)
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?????
ACTIVITY 2ACTIVITY 2ACTIVITY 2ACTIVITY 2ACTIVITY 2 – PNI – PNI – PNI – PNI – PNI
(Positive, Negative, Interesting)(Positive, Negative, Interesting)(Positive, Negative, Interesting)(Positive, Negative, Interesting)(Positive, Negative, Interesting)

PositivePositivePositivePositivePositive

• Wastewater is not put
straight back into a
stream.

• Using natural nutrients
to fertilise the ground.

• Recycling water and
nutrients.

• No smelly pond.

• Saving money on
fertiliser.

NegativeNegativeNegativeNegativeNegative

• Landowner might
forget to shift the
irrigator.

• Expensive to irrigate the
effluent.

• Some of the bacteria
might runoff into
streams especially
during winter.

• During wet weather the
ground might get
waterlogged.

ACTIVITYACTIVITYACTIVITYACTIVITYACTIVITY 3 – 3 – 3 – 3 – 3 –
Inquiry and Action Learning ProcessInquiry and Action Learning ProcessInquiry and Action Learning ProcessInquiry and Action Learning ProcessInquiry and Action Learning Process

reflectreflectreflectreflectreflect
• What did you learn about what we do on the land and how that impacts on water?

Were you surprised?

• Which activities do you think have the biggest impact on water?  The least impact?

Have students select a photograph to investigate the issue shown.  Use the inquiry
process outlined at the beginning of this unit on page 30.  Help students to source
different types of information such as interviewing people, the internet, library, writing
letters/faxes, site visits.  This approach could constitute a unit of its own.

learnlearnlearnlearnlearn
• Have each group select one photograph and summarise what they think is happening

in a PNI (Positive, Negative and Interesting) chart.  Students will need to consider all
the factors, such as what the quality of the water is before, during and after the
activity, where the water goes, and who or what might be affected by the changing
water quality.

E.g.  Dairy Shed EffluentE.g.  Dairy Shed EffluentE.g.  Dairy Shed EffluentE.g.  Dairy Shed EffluentE.g.  Dairy Shed Effluent

InterestingInterestingInterestingInterestingInteresting

• In time the land
may become too
saturated. Where
will the effluent go
then?
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ACTIVITY 4ACTIVITY 4ACTIVITY 4ACTIVITY 4ACTIVITY 4 – – – – –
Muddy WatersMuddy WatersMuddy WatersMuddy WatersMuddy Waters

MethodMethodMethodMethodMethod
1. With the watering can and/or hose nozzle, spray some water onto the catchment model

and collect a sample at the bottom.

2. Sprinkle a layer of sand over the “hills” at the top of the catchment (the wet plastic
should hold the sand in place). Spray some water onto the catchment model and collect
a sample at the bottom. (You may need to dig a collecting pit to sit your sample jar in at
the point where your “river” flows into the “sea” - off the piece of plastic).

What happens to the sand?

3. Place turf (grass side up) at the top of the catchment. Spray some water onto the turf
and collect a sample at the bottom.

4. Repeat step 3 with soil side of turf up. Collect a sample at the bottom (plastic needs to
be cleared of debris between each step).

5. Leave the collected samples undisturbed for five minutes, then compare them.

learnlearnlearnlearnlearn
1. What differences are there between the four samples?  The first sample should be clear.

The second should have sand settled at the bottom with clear water on top. The third
and fourth samples will both be murky but hopefully you will see that the third is less so.

2. What has created these differences?  How does this relate to rain falling on the land?
What happens if the rain lands on bare earth?  On plants?

3. The sand is an example of how sedimentation or silt can build up in waterways when it
is washed off the land.  Why do you think sediment or silt build up might be a problem
in waterways? The first sample is your control. The sand sample is an example of
sedimentation. The last two samples hopefully will show the effects of vegetation versus
bare soil (i.e. vegetation helps to hold the soil in place).  Sediment reduces water clarity
and can make rivers more prone to flooding..... Sediment can also smother stream life.

4. If a farmer had just sprayed chemicals or fertiliser onto the pasture at the top of the hill
and then it rained heavily, what would happen to the chemical or fertiliser?  Runoff into
nearest waterway. Students could also think of other chemicals people put onto land that
could affect waterways, such as weed killer.

5. What would be the effect of this downstream?  The fertiliser can cause excessive algal/
weed growth.  Eventually the numbers of plants block their own sunlight and they die.
Bacteria break down the dead plants using oxygen from the waterway affecting the
animals that live there.

6. Make a list of land uses in your catchment and see if there are any other situations that
you can simulate in this model. For example, add a sponge to represent a wetland at
the bottom of the catchment. How does this change the water quality? The water flow?
Sprinkle dye onto the sponge to show the effect of fertiliser and use another colour to
reflect runoff or bacteria from effluent.

• Refer to the information at the beginning of this unit on land use and impact on quality
and quantity of water.

What you need:What you need:What you need:What you need:What you need:
This activity requires a
plastic model catchment so
that water can be collected
at the bottom .  Or use the
model constructed in
Chapter 2, Activity 4 A
Model Catchment.

• soil and sand

• 2 x squares of turf (e.g.
30 cm x 30 cm)

• 4 x sample jars
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ACTIVITY 5ACTIVITY 5ACTIVITY 5ACTIVITY 5ACTIVITY 5 – Property Developer – Property Developer – Property Developer – Property Developer – Property Developer

This experiential learning activity invites participants to consider their values related to a
known waterway or imagined waterway with high water quality.

• Set the scene by having students consider a local waterway, or create one if needed.
Ask them to think about what it is like and the activities that occur there.

• Join the sheets of paper as in the diagram and draw in a section of the river on
each one.

• Have the students draw the waterway and the activities that take place there.

• Reform the waterway and share as a group what has been drawn and what the group
sees as being important to this place.  Discuss what it is that people value about it and
what are some of the really special things about this place.  These ideas may be
recorded if appropriate.

• Tell students that you want them to imagine they own a section of land beside the
waterway and they are able to develop it any way that they want.  They might choose a
fun park, a gold mine, a farm, a camping ground… anything they want.

• Let the groups take away their ‘sections’ and draw in their planned development.

• Bring the whole river back together again and share with the rest of the class what each
group has created.

• Ask students in their groups to consider an impact that their activity might have on
the waterway.

What you need:What you need:What you need:What you need:What you need:
Large sheets of paper A2
(approximately 12), crayons,
film canisters of vinegar,
muddy water, baking powder,
salt, yellow dye and toilet
paper, nylon line, vegetable oil,
small pieces of plastic, soil,
detergent, red dye, plenty of
time to complete the activity.

reflectreflectreflectreflectreflect
• How do plants help stop erosion?

• What happens to soil without plants on it?

• Can soil be renewed?

• What else can end up in waterways besides sediment?

THIS ACTIVITY LINKS WITH SECTION 2 ACTIVITY 4 A Model Catchment.

R I V E R
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• Gathered around the river, start at one end and have the students explain their impact.
Ask them to select an example of that impact from the cannisters to ‘put’ into the
waterway to demonstrate that impact.  Have them tip this into the fish bowl or jar of
clear water that represents the river.  As they do this, ask them to explain where the
impact has come from and what it is doing to the river.

• After each addition, ask students to look at the “river” (fish bowl) and ask them if they
can see an effect of their impact on the waterway?  Ask them if they would like to drink
the water?  Would they like to swim in the water? Would they like to eat kai from the
river?  Ask why or why not.

• Ask the next group down the river how they feel about taking water that the person
before you has dirtied.  Discuss these feelings.

• When each group has added their impact, ask the whole class how they feel about the
river.  Ask them to reflect on the values that they discussed about this place prior to the
development.  Explore what has happened.  Ask what has changed and whether we
would be able to uphold those values in this place if changes occurred.

• Is there anything that they would change and could change about their development?

• Ask students to return to their groups and discuss alternative ways to use their property.
Conclude the activity by asking students to clear away the activity and consider the
future for their waterway.  What would they like to see happen and why?

• Is there any action that we can take to ensure this future for the waterway?

reflectreflectreflectreflectreflect
• What impact did our choices have on the river?

• What impact did our choices have on other people, plants and animals that lived in
the river?

• What did we choose to change?

• What did we feel like we had to change because others didn’t like it?  What wouldn’t
we have changed if we didn’t have to?  Why not?

• What are our responsibilities when ‘using’ water?
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actionactionactionactionactionj

In this activity students take on the different roles related to a stream.  It helps students to
understand the impact of soil erosion on waterways and how that can be changed when
trees are planted.  THIS ACTIVITY IS GOOD TO LINK WITH SECTION 5 AS STUDENTS
START INVESTIGATING ACTIVITIES IN THE ENVIRONMENT.

learnlearnlearnlearnlearn
• Split the class into three groups.  One will be the animals living in the stream – fish,

mayflies, stoneflies, snails, koura etc.  Another will be the eroding soil and the third
trees.

• Mark a stream on the ground and let the animals get in and swim around.

• Ask the animals how it is in the stream?  What do they like? What do they dislike?

• Now ask the soil to spread themselves around the edges of the stream.

• Say that as it begins to rain, some of the soil is washed into the stream and some of it
is knocked off in erosion.  The soil all ends up in the stream.

• Ask the animals how they like it now?  What has changed?  How is it different?  What
would they like to change?

• Take the soil out and have the trees set themselves out, some along the stream banks,
some a little further back.  Tell them to stand like a tree with their roots and branches
spread out.

• This time when it rains if the soil is ‘caught’ by the trees it does not enter the stream.

• Ask the animals how they like it this time? What is different?  What do you like?  What
do you dislike?  What would you change?

• Dismantle the stream scene and sit and discuss what has happened.

reflectreflectreflectreflectreflect
• What role do you think trees have with streams?

• How do they stop erosion?

• How do they protect the water quality?

• What does this mean for our role as kaitiakitanga?

ACTIVITY 6ACTIVITY 6ACTIVITY 6ACTIVITY 6ACTIVITY 6 – – – – –
Shifting SandsShifting SandsShifting SandsShifting SandsShifting Sands

• Trees for Survival is a programme that encourages schools to grow trees to plant
on erodable land.  Working in partnership with a sponsor, a growing unit is
purchased for the school to grow trees.  Students help to plant the trees and
become involved in positive action for the environment.
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ACTIVITY 7ACTIVITY 7ACTIVITY 7ACTIVITY 7ACTIVITY 7 – – – – –
Debating the IssuesDebating the IssuesDebating the IssuesDebating the IssuesDebating the Issues

learnlearnlearnlearnlearn
Using the information at the beginning of this unit Catchment Information, consider what
the issues for water quality in your area are.  How is water used in your area? What are the
dominant land uses?  Begin building a local catchment picture of some of the things you
might expect to find in your area.

• Use venn diagrams to investigate water quality issues.

• For example, the topic could be “People should wash their cars on the grass”.  The two
outer parts of the circles would be the agree and disagree statements, the intersection for
the Maybe comments, or Usually, Definitely Not and Sometimes.

• Other statements that you could investigate – “Removing trees from stream edges is
bad”, “People should be able to do what ever they like with streams on their property”,
“Water is a non-renewable resource”. Ask students to think of their own statements.

• When water becomes polluted, who is affected?  Use a T chart to investigate all the
possible outcomes of water pollution or lack of conservation.

A gardener leaves the hose on all night by mistake.

EconomicEconomicEconomicEconomicEconomic
More water has to be
treated, costing rate-

payers more.

EnvironmentalEnvironmentalEnvironmentalEnvironmentalEnvironmental
More water is used

than needed.
PhysicalPhysicalPhysicalPhysicalPhysical

Ground becomes
saturated.

SocialSocialSocialSocialSocial
Should water be free or should

it be user pays in private
homes? (A lot of schools

already are on water meters.)

t

Other suggestionsOther suggestionsOther suggestionsOther suggestionsOther suggestions
• Washing your car on the side of the road.

• Fertiliser truck crashes into a river, emptying all the fertiliser into the river.

• An irrigator breaks down and the dairy shed effluent runs into the nearby stream.

• An orchardist sprays chemicals onto the trees and some of it drifts into the river.

• A herd of cows cross a stream everyday to be milked.  As they walk through they poo in
the stream and their hooves create lots of sediment.

• A manufacturer uses water from the river to cool the machinery.  Their computer gets a
virus and the water going back into the stream is too hot.  The hot water kills all the
animals and plants.

• A painter cleans the brushes and containers and then tips the water onto the street.

• A service station hoses the forecourt into the stormwater system twice a day, every day.

• Cows have access to a stream, eroding the banks as they drink from it.

reflectreflectreflectreflectreflect
• What were the issues discussed for your area?

• What parts of the environment do water quality issues affect? Social? Economic?
Environmental? Physical?
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ACTIVITY 8 ACTIVITY 8 ACTIVITY 8 ACTIVITY 8 ACTIVITY 8 –––––
Twenty QuestionsTwenty QuestionsTwenty QuestionsTwenty QuestionsTwenty Questions*

learnlearnlearnlearnlearn
• Have students write 20 questions about water pollution and the answers to their

questions.  (20 is the number in the saying, adjust to suit your needs).

• Swap questions and answers with a partner.

• Use the questions in a class quiz, playing noughts and crosses with the correct answers.

• Split the class into teams of four or five.  Each group in turn selects a numbered
question to answer. If they get it right they score a point, if not the question goes back
into the pool and the next group can ask for that card.  (This helps to keep everyone
involved and listening).  If they ask for a question that has already gone they forfeit a
turn.

• Use the questions to play a game of “Around the World”.  Students stand quietly and if
they know the answer to a question they may take a step forward around the
room.  Their goal is to get back to their desk.  A control measure for noise could be
a step back.

reflectreflectreflectreflectreflect
• Can you name one source of water pollution?

• Where does that source of pollution come from?

• What effect does it have on the water?

• How could it be prevented?

• How do you use water at home? In the garden? On the farm?

• What changes might you make?

* This activity has been adapted from Top
Tools for Social Sciences Teachers by Sandra
Cubitt, Robyn Irvine and Alison Dow,
published be Longman 2000.
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