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NAEE’s contributions to letters
on the proposed curriculum

T

hings aren’t looking great
attracted most of the attention, with petitions
for the legacy of the current
from Change.org and 38Degrees attracting 65,000
Secretary of State for
and 35,000 signatures, respectively, it is the latter
Education. In 2010, a judge
omission which is of most concern to NAEE. The
told Michael Gove that he had
lack of environmental focus in the curriculum came
“abused his power” in closing
as a great shock, considering that we had received
the Building Schools for the
reponses (reported in EE102) from both Michael
Future (BSF) programme. He received Votes of
Gove and the Department for Energy and Climate
No Confidence at the conferences of two of the
Change stating a commitment to environmental
three major teaching unions: the Association of
education and to the teaching of climate change.
Teachers and Lecturers (ATL) and the National Union
Michael Gove’s personal response stated that
of Teachers (NUT), plus the National Association of
‘teaching about the environment is an important
Head Teachers (NAHT). He had to withdraw the
aspect of a well-rounded education’.
proposed English Baccalaureate Certificates (EBCs),
Members of our Executive have signed the
due to them being labelled ‘not fit for purpose’
aforementioned petitions and, through our
by Ofqual. He is facing allegations that his staff at
President Professor William Scott, have been
the Department for Education have been bullying
signatories to various letters, detailed here, that
colleagues and forcing headteachers to convert
were sent to the national press and to Michael Gove
to academies, his previous denial of the former
in response to the curriculum proposals. It is our
charge forcing a recall to expain previous evidence
hope, and also the hope of others in education,
he gave to the Cross-Party Education Select
that these concerns are seriously addressed for the
Committee. A Freedom of Information request
sake of the legacy left to future generations; if not
by a retired teacher revealed that his statements
for the legacy of the current Secretary of State.
on students’ knowledge of history were based
on polls conducted for, among others, Premier
What do you think about the role of
Inn. And a petition to David Cameron from the
environmental education within the
Anti-Academies Alliance asking for his removal on
curriculum? Write to us at
gopetition.com attracted 43,000 singatures.
info@naee.org.uk
Those factors aside, education professionals
or post on the
have voiced increasing suspicions that the
NAEE facebook.
proposed new curriculums are ignoring the advice
and input of professionals and
are instead being drafted by
Michael Gove, Secretary of State
for Education
Department for Education
people with no experience
Sanctuary Buildings
20 Great Smith Street
London
or qualification to decide on
SW1P 3BT
curriculum policy: namely, Gove
Cc: Owen Paterson MP, Defra; David
Heath MP, Defra; Joan Walley MP,
EAC
and his advisers.
16 April 2013
Sir,
The recent proposed
As the loss of wildlife and habitats
changes to the National
continues apace, both in the UK
and globally, and as evidence
suggests growing numbers of children
are missing out on the mental and
physical health benefits
of spending time in nature, the
place of the natural environment
Curriculum omitted the
in the national curriculum is more
critical than ever.
Indeed, the British Government
teaching of climate change
has committed to nurturing our
children’s love and respect for
nature under two binding internat
ional agreements (the UN Conven
tion on the Rights of the Child
and the Convention on Biological
before GCSE level and
Diversity Aichi targets).
However, under the Government’s
new draft national curriculum for
altogether removed any
England, education on the
environment would start three years
later than at present and all existing
references to care and
protection would be removed.
This is both unfathomable and unaccep
table.
reference to sustainability and
Today’s children are tomorrow’s
custodians of nature. Government
has a duty to ensure that all
pupils have the chance to learn
the need for young people to
about threats to the natural world,
to be inspired to care for it and
to explore ways to preserve and
restore it. These proposals not only
undermine our children’s
understanding and love of nature,
but ultimately threaten nature itself,
learn the importance of caring
and through it the wellbeing of young people and all future
generations.
Yours,
for our natural environment.
While the first issue has
Michael Gove, Secretary of State
for Education
Department for Education
Sanctuary Buildings
20 Great Smith Street
London
SW1P 3BT

Cc: Owen Paterson MP, Defra; David

Heath MP, Defra; Joan Walley MP,

EAC

16 April 2013

Dear Michael Gove

We are writing to urge you to keep
sustainability in the National Curriculum
objectives. In 2000, the
following values, aims and purposes
were introduced:

“Pupils should develop awareness
and understanding of, and respect
for, the environments in which
they live, and secure their commitme
nt to sustainable development at
a personal, national and global
level.” (pg 11, https://www.educatio
n.gov.uk/publications/eOrdering
Download/QCA-99-457.pdf)
This has allowed pioneer schools
to create local whole school curricula
that make core knowledge
relevant and motivational. Schools
embedding sustainability in their
practice have been shown by Ofsted
in many research reports to be Good
or Excellent and with good links
to improved achievement. But this
practice is not yet across all schools.

Sustainability skills are commonly
cited as needed by:
1. Students (over 80% of 7-14 year
olds want to learn more about global
issues at school and rank this
3rd after numeracy and literacy
– The Cooperative 2011 Ipsos Mori,
quoted in their Sustainability
Guide);
2. University students (over 85%
believe they need 8 sustainable
development competencies in order
to get jobs – HEA/NUS 2010, 2012),
3. Teachers wanting to prepare
their students for a sustainable future
(see for example the Keep Britain
Tidy Eco-Schools survey in 2013
where 92% wanted to keep sustainabil
ity in the curriculum, SEEd’s
Teachers Needs Survey and baseline
audits 2009, 2010, 2011)
4. Businesses wanting both an understan
ding of, and skills for sustainability
(many CSR reports and
longer term sustainability strategies
require these skills to underpin public
commitments)
Keeping sustainability as an objective
in the National Curriculum would
allow many other schools
to address topics that are part of
sustainability without having to
add more content to the pared
down National Curriculum. This
would reinforce the Departmen
t for Education’s endorsement of
Sustainable Schools Alliance, programm
the
es such as Eco-Schools and other
sustainable development
initiatives in the Natural Environme
nt White Paper 2011.

The ‘green economy’ has been growing
in this country despite the recession;
skills, innovation and creativity required
our students need the
for an environmentally, economica
lly and socially better future.
The environment underpins our
economy and society. Therefore
we believe understanding this
should be the entitlement for all
children through retaining sustainabil
ity within the objectives of the
national curriculum.

Yours Sincerely,
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The Water Issue

Editorial

Dear Colleagues,
Renowned explorer and conser
vationist Jacques Cousteau onc
e said ´We forget that the water
and the life cycle are one`.
cycle
The Water Issue you are curren
tly holding, which aims to be a
stand-alone resource for the Uni
Nations Year of Water Cooperatio
ted
n 2013, as well as a good read,
cer
tainly has that flow by intent:
water and watery habitats hav
e a huge, dynamic influence on
us (some illustrated on the cov
we impact markedly, sometim
er) and
es dangerously, on earth’s mo
st
precious resource by our activiti
Regular readers will recall NAE
es.
E’s Positive Action which include
s these water efficiency steps
easy implementation in your sch
for
ool:
Check school water meters reg
ularly and investigate any sudden
increases;
Repair leaking taps;
Use a hippo water saver to red
uce flush;
Check what is poured down sink
s, so avoiding pollution;
Install water butts to collect rain
water;
Set up an eco-monitor team to
check on the above.
Environmental education as a
way of learning—hands-on and
outdoors, or making connection
back in the classroom—is a key
s
way forward, something which
gov
ernment, educationalists and
NAEE are grappling with throug
h the Curriculum Review (see opp
osite [page).
As the water cycle flows, our jou
rney includes studies of the sma
llest water-fleas (page 16)
and snowflakes (page 28), to artw
ork of the largest of them: wha
les
(page 20). We learn about
experiences of Mark Angelo, Fou
nder of World Rivers Day and sup
porter of this special issue. Rivr
in the UK, from page 7, include
s
looking at twinning comparison
s between the River Thames and
the Ganges on page 13. The hot
topic of water extraction, a key
case study area for Secondary
students, is investigated by Geo
rdie Torr, editor of Geographical
,
who
goes underground for us
on page 6. The new Moors for
the Future Partnership (page 26)
and Farming and Countryside
Education (page 22) both focus
on climate change.
The heart of the edition has num
erous examples of early years
and primary curriculum, on pag
6 and 8 to 12, and include our
es
other supporter, the Hants and
Isle
of
White Wildlife Trusts, ending
on the seashore. We feature
an expanded books and web rev
iews, by Juliette Green and Hen
Peters, and children’s posters
ricus
on the back cover complete the
cycle.
Leonardo Da Vinci wrote ´Water
is the driving force in nature`.
We hope you find The Water Issu
an inspirational resource for the
e
International Year of Water Coo
peration!

Gabrielle Back
twitter.com/NAEE_UK

Henricus Peters

NAEE Co-Chairs

facebook.com/NAEEUK

linkedin.com/groups/NAEEUK

info@naee.org.uk
www.naee.org.uk
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Extraction

Water sinks
Geordie Torr
Editor
Geographical magazine

T

he world’s growing, increasingly
middle-class population is
demanding more and more
water, to sustain its agriculture, its
industry, and indeed its daily life.
While this is placing increasing pressure on the
world’s rivers, one of the most pressing concerns
is the over-extraction of water from aquifers.
Aquifers can be huge, containing apparently
limitless supplies of water. And in areas where
rainfall is relatively regular, these underground
reservoirs can be replenished, but in Saharan
Africa and the Middle East, the water they contain
can be thousands of years old and have no real
chance of replacement, putting a time limit on
their use. Changing patterns of rainfall due to
global warming are also affecting the rate at which
aquifers are replenished.
The wider implications of drawing water
from aquifers are many and varied. In parts of
Asia, vast megacities such as Manila, Jakarta and
Bangkok are sinking as water is drawn from the
aquifers beneath them, putting them at greater
risk of inundation from the nearby ocean.
In Afghanistan, the unregulated exploitation
of groundwater is helping to fuel conflict. As
the water table has dropped, it can’t be reached
using traditional hand pumps; powered pumps
are needed, along with the fuel to run them. For
impoverished local farmers, the only option is
to borrow the required funds from insurgents,
who impose conditions on the loans, such
as concealment or transport of weapons,
ammunition and explosives.
In parts of the southern USA and Mexico, the
overuse of water from aquifers can have dramatic
physical consequences. In regions where the
geology is dominated by limestone, the removal
of groundwater can lead to sinkholes opening
up. As water moves through the limestone, it
slowly eats away at it, forming cavities. When
groundwater is removed, it releases pressure in
the aquifer, allowing the ground above to collapse,
as happened recently in Florida, when a sinkhole
6

opened beneath the bedroom of a suburban
house, swallowing its resident.
Groundwater pumping is even contributing to
sea-level rise. Water drawn from underground
doesn’t just seep back into the ground—much
of it will also evaporate or run off into rivers and
canals, eventually emptying into the oceans.
According to a recent study, this water represents
the most important contribution of terrestrial
water to sea-level rise; by 2050, it will cause a
global sea level rise of about 0.8 millimetres per
year.
The potentially dramatic consequences
of excessive groundwater pumping—Sinking
megacities! Sinkholes that swallow people in
their sleep!—make this subject perfect for the
classroom, helping to bring an important issue to
life and demonstrating the wider implications of
our exploitation of the environment. The news
story about the unfortunate Florida resident
killed by the sinkhole that opened up under
his bed provides an excellent entry point for
discussions about karst geology, the formation of
sinkholes and the exploitation of aquifers. And
this interaction between the human and physical
worlds goes right to the heart of what makes
geography such a fascinating and illuminating
subject.
More information—
www.geographical.co.uk
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A day, and the
life, for rivers
Mark Angelo
Founder
World Rivers Day

I

Mark in a kayak on the Thames

’ve been drawn to rivers since childhood
and, as long as I can recall, I’ve been
captivated by moving water. I wasn’t
very old, however, before I gained an
appreciation for the many threats that
confront our waterways.
Living beside the Los Angeles River as a boy,
I spent a great deal of time along this once
productive stream, now almost lifeless and entirely
encased in a massive concrete culvert. I also
remember a family trip to Arizona in the early
’60s when I witnessed the completion of the Glen
Canyon Dam, flooding one of America’s most
beautiful canyons. Then, moving to Montana, I
lived close to the Milltown Dam on the Clark Fork
River, an area widely known at the time as a toxic
site due to accumulating contaminants from an
upstream mine.
During my years in Montana, I became an avid
paddler and flyfisher, exploring many of the state’s
rivers in the process. So when I had the chance to
move to British Columbia (B.C.) in the early ’70s, I
eagerly anticipated living in a province renowned
for its waterways.
Yet, despite its abundance of incredible rivers
and streams, I was surprised there wasn’t a
provincial event of some kind celebrating their
significance. In an effort to address this, some
like-minded friends and I approached the province
in 1980 about endorsing an inaugural Rivers Day
event that would take place on the last Sunday in
September. To commemorate that, we organised a
clean-up on the Thompson River, a major tributary
of the Fraser.
The event was a great success and that evening
participants gathered to reflect on how rewarding
the day had been. Eager to do it again, more
activities and clean-ups were planned for the
following year.
Initially known as B.C. Rivers Day, the celebration
grew to include festivities around the province
involving up to 75,000 people. Events ranged
from stream clean-ups and habitat enhancement
projects to educational outings and community

riverside celebrations.
When the United Nations announced they
would embark on the “Water for Life Decade”
commencing in 2005, a programme aimed at
increasing awareness of the importance of our
global water resources, I thought the establishment
of a formal World Rivers Day would be a
complementary fit.
We broached the idea with various agencies of
the UN and received their blessing. In September
2005, the first World Rivers Day was celebrated
and, after formally partnering with the Water for
Life Decade initiative, the event grew in leaps and
bounds.
This year, millions of people in more than 60
countries will participate in Rivers Day celebrations.
Events will take place from Canada to South Africa;
from England to Austria; from Poland to the United
States; and from Australia to China.
The growing interest in World Rivers Day is
timely in that rivers around the globe are facing
increasing pressures, ranging from pollution and
urbanisation to the excessive extraction of water
and the building of dams. Climate change is also
increasingly taking its toll on many rivers. If events
like Rivers Day can help raise the profile of these
issues while engaging the public and creating a
greater appreciation of the importance of our
waterways, that can only be positive.
My hope is that people around the world will
take time to think about their local rivers and
how they might be better cared for. Rivers Day
is a wonderful time to simply get out and enjoy a
nearby stream and contemplate just how much
they contribute to the quality of life we enjoy in this
breathtaking part of the world.
Mark Angelo is the chair and founder of
both B.C. and World Rivers Day and is chair
emeritus of the BCIT Rivers Institute.
He has received the Order of Canada, the
Order of B.C. and the UN Stewardship Award
for his river conservation efforts.
http://worldriversday.com/
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School Grounds

The Water Issue

Making use of
school ponds
Di Smith
Lifelong Learning Officer (retired)
Hants & Isle of Wight Wildlife Trust

Y

ou only have to watch
a group of children, or
adults, pond dipping to
realise the power of the
experience. Young and
old are fascinated both
by the physical ‘lucky
dip’ and the appearance and behaviour of the
underwater and rarely seen creatures.
Ponds are fun, inspirational and potentially
educational, so it is no surprise that at least half
of the schools in Hampshire have a pond in their
grounds. Someone, be it a parent, teacher,
governor or head teacher, has realised the value of
a pond and raised the funds to have one installed
and then fenced off for safety reasons.
Safety is rightly seen as an important issue in
schools but it should not prevent teachers taking
children out of the classroom to make discoveries
Using a large ladle to collect pond water.
for activity, a green edge for wildlife and a variety
of biological structure, including open water

Hampshire
and Isle of
Wight
Wildlife Trust

and learn near a pond. And yet we find that many
ponds are unused and, as a result, neglected,
which in turn renders them less attractive or
useable.
The education staff of Hampshire & IOW
Wildlife Trust are taking a positive approach to
change attitudes and revive the value of ponds
as an educational resource. We set an example
through safe educational use of ponds on our
nature reserves. The majority of primary aged
groups learn how to safely dip their net in the
water and how to sensitively transfer their catch
to a prepared viewing tray and observe the
creatures they find. When children pond dip for
the first time, the novelty and level of excitement
is high and learning relatively limited, making
scientific observation and recording sometimes a
challenge. So by encouraging more familiarity with
pond environments, we will increase the learning
potential.
As concerns for safety are often identified as
the barrier to using school ponds, we have started
to work with school staff on developing safety
protocols for everyone to use, thus dispelling fears
about pupil safety and enabling all to focus on
discovery and learning.
A safe and useable resource
It takes about an hour, working with as many
staff as possible. First, we encourage the staff
to assess and evaluate the physical elements and
record findings and decisions on a form.
What state is the fence in?
How is the gate opened and where is the key
kept?
Is there a safe, non-slippery place to work by
the pond?
Is the water’s edge clearly visible?
Where is the water deep and shallow and
what is the maximum depth?
Next we look at the biological structure/health of
the pond, looking for variety of plant types, nonnative invasive species, open water and some edge

Photos by Di Smith

The Water Issue

What have you caught? It’s all very exciting.

with cover for amphibians in particular to access
the water out of sight of predators. At this point
we may be offering advice on thinning out pond
vegetation or removal of invasive species such as
Crassula helmsii. Some ponds are planted with
large, domineering plants such as lesser bulrush
(Typha angustifolia) or white water lily (Nymphaea
alba), so we may advise replacement with plants
more suited to the scale of the pond.
Safe behaviour routines
The next part is often the most important:
developing safety protocols. The adults are
walked through and experience the whole process:
Arrival at the gate: decide what space to use
to gather and explain the activities ahead.
Will the space hold a whole class or only part?
There may be equipment: pond nets, trays,
clipboards, books, where will they be stored
safely when not in use?
Now we approach the pond: how many
can safely stand at the edge to observe the
habitat? What will the rest of the group
do while some are pond dipping? This has
staffing and planning implications.
Now try using the pond nets to dip. It can be
surprising to find teachers who have never, or
rarely, done it (and they get as excited as the
children!). There are a number of key decisions to
make here:
How many children can safely dip at the same
time?
Who will put pond water into the dishes/
trays and how? Leaning over a pond and
then trying to stand up with both hands

grasping a tray full of water can be physically
challenging: it is common for staff to identify
the use of smaller dishes, a jug, bucket or
large ladle to make this task considerably
easier and safer.
Where should the trays of water be placed to
avoid slips and trips?
Where should nets and any other equipment
be placed when not in use to avoid trips?
Where will children observe their catches.
Finally the staff experiment with stance and
agree whether pupils should stand, sit, kneel
or (our preferred method) squat with one
knee on the ground.

A

t this point we consolidate and
check that everyone is happy with
a routine for approach, managing
equipment and behaviour and that
it is written down. There will be
extra points such as handwashing and considerate
handling and return of pond animals.
Whilst ponds are mostly used for habitat
studies, variety and adaptations, we can now move
on to experimenting with a range of alternate
activities at the pond, linked to, for example,
maths, language, art and design and promote use
of such a brilliant resource throughout the year
and across the seasons.
Evidence suggests that routine safety protocols
and a well maintained environment will lower
potential risks, encourage more use of such areas
and increase the potential learning.
More information—
www.hiwwt.org.uk
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Rivers in the Classroom

Ben Tyser
Research & Engagement Officer
The Wild Trout Trust

A

nyone who has walked along a river
on a warm spring or summer’s
evening will recognise a mayfly
hatch. Emerging en-masse to
confuse predators, their brief
emergence is followed by a second emergence
(the dun to the spinner), mating, laying eggs and
dying. These last few steps may just last a couple
of hours.
This scene, repeated across rivers all over the
UK from Spring to late Autumn, is preceded by a
larval stage; as the mayflies spend the first year
or two of their lives grubbing about the riverbed.
Mayflies readily lend themselves to environmental
education. Not only does their biology perfectly
illustrate requirements for good aquatic habitat
but they also play a pivotal role in linking aquatic
and terrestrial biodiversity. For example, energy
that has arisen in the aquatic habitat (i.e. the
mayflies themselves) is transferred into the
diet of terrestrial predators like birds, bats and
spiders. These characteristics, combined with its
fascinating lifecycle (the two sexually mature adult
forms, the dun and spinner, are unique in the
animal kingdom), first inspired the Wild Trout Trust
(WTT) to develop an educational tool employing
mayflies in 2009. Drawing on the expertise of our
staff member Paul Gaskell, who had experience
in hatching aquatic invertebrates during his PhD,
Mayfly in the Classroom (MiC) involves catching,
rearing and eventually releasing mayflies back into
the wild.
Since 2009, the MiC programme has been
successfully used by schools across the UK with
a well-established and regular programme run
by the Eden Rivers Trust in Cumbria, involving 11
schools. Uptake of the programme is increasing
and the WTT has been developing this tool from
far flung Morayshire in the North to Dorset in the
South. Key to the success of MiC is its versatility.
Some readers may be familiar with Trout/Salmon
in the Classroom (see next page) and MiC does
indeed replicate some of its concepts. But the
equipment used is simpler and cheaper, mayflies
10

Photo by Becky Helm, Eden Rivers Trust

Mayflies: a perfect
educational tool

are far hardier than fish fry, requiring less care and
maintenance, and they have a shorter growing
and hatching period. MiC can be used for most
species of mayfly and there is scope to expand its
use with other invertebrates such as caddis flies.
For the WTT, an organisation diametrically opposed
to stocking reproductively fertile hatchery fish into
wild rivers (see our website for more information),
it avoids a potential conflict of interest.
A full range of educational material is available on
the WTT website and the WTT has an engagement
officer tasked with developing MiC programmes in
schools around the United Kingdom.
More information—
The Wild Trout Trust (WTT) is a charity
dedicated to the conservation of wild brown
trout and their habitats in Great Britain and
Ireland. For further information on Mayfly
in the Classroom, advice and technical
support please contact Ben Tyser:
btyser@wildtrout.org.
Mayfly in the Classroom resources are
available from:
http://wildtrout.org/content/mayfly-classroom)
Wild Trout Trust information and position on
stocking:
http://wildtrout.org/content/trout-stocking
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Trout and
about
Julie Doherty
Learning Development Officer
Avon Wildlife Trust

T

o tie in with this year’s World
Water Day on March 22 I’ve been
working with students in Bristol
to learn about river ecology and
water conservation. The project,
called Trout and About, is a collaboration between
Avon Wildlife Trust and Bristol Water and aims
to promote awareness about wildlife and water
use through memorable and hands-on learning
experiences.
‘It is a big adventure and it can make you
realise things more than you do. It is a really
good experience.’
—Year 5 student
Parson Street primary school.
In February, to much excitement, on their
return to school after the mid term break,
students from primary schools in South and East
Bristol discovered a big fish tank and some small,
orange trout eggs in their classroom. After
introducing the project and showing them how to
look after the tank and eggs, I went on to teach
students about the life cycle, key adaptations and
preferred habitat of freshwater trout.
The following week pupils got practical and
visited a local river or pond to investigate the
species and learn about freshwater food chains.
By identifying the species they were able to work
out how healthy the habitat was, which was
sometimes quite surprising.
By week 3 the eggs had hatched into little
alevins. This is the stage of the life cycle when
the young fish still have their egg sacs attached,
providing much needed protein to help them
to grow. Pupils updated me with progress by
contributing to the Avon Wildlife Trust’s Wild
Schools blog. During this week pupils also learnt
about the water cycle and how to conserve water,
creating and performing their own raps.
In the final few weeks of the project every class
went on a field trip to local reservoirs, Blagdon

Getting a feel for fry

Lake and Chew Valley Lake, which provide water
for schools, homes and businesses in Bristol and
the surrounding area. They are also fantastic
habitats for wildlife and during the trips we saw
herons, great crested grebes and tufted ducks on
the lake and heard wrens, woodpeckers, great tits,
‘A fascinating topic delivered in an informative
and memorable way’
—Simon Partridge, Year 5 teacher
Ashton Gate Primary School
robins and blackbirds in the woods. We also saw
an enormous badger sett, found deer footprints,
learnt about different types of trees and looked
at some owl pellets. At Blagdon Lake, students
had the chance to feed some huge rainbow trout
and see big tanks of trout fry before watching the
magnificent beam engines at work in the gothic
styled pumping station. After lunch, we released
the trout from the classroom into Hollow Brook
which flows into Chew Valley Lake. The children
waved goodbye and watched them swim off into
their new, much bigger, home.
More information—
http://wildschools.blogspot.co.uk

Environmental Education Summer 2013: The Water Issue

11

River Health

The Water Issue

Riverfly for schools
Wear Rivers Trust has developed a handson environmental project where children
monitor their local rivers by sampling
riverflies: sensitive indicators of water
quality and habitat health.

Lizzie Willows
Education and Community Engagement Officer
Wear Rivers Trust

M

onitoring riverfly life is a
simple way for volunteers
across the UK to keep an
eye on water quality and the
Riverfly Partnership spearheads
the Riverfly Monitoring Initiative by providing
workshops for those who are keen to carry
out river health checks. As a member of the
Partnership, Wear Rivers Trust has built up a team
of enthusiastic riverfly volunteers and, having also
developed a successful education programme
with schools, the idea of combining these two
aspects of our work emerged. Thus the Riverfly
for Schools project was born. This has been a
completely new venture as it has seen riverfly
monitoring being carried out as a regular school
activity for the first time in the UK. It seemed like
Sampling underway

a natural progression given that the monitoring
process has great benefits for children’s
educational and personal development as well as
for the conservation of our rivers.
With funding from the Environment Agency
and Northumbrian Water, we are able to run
training for teachers and provide them with kit
to use with their classes. We support them by
finding local sampling sites and getting landowner
permission for monitoring to go ahead. The
monitoring itself comprises a monthly kick-sample
to identify and report back on the riverflies
found. Children love getting in and finding out
what lives on the riverbed: they can divide up
the three-minute kick-sample between them
and then work together to identify what they
have caught. This process helps build science
skills of survey, observation and analysis and
increases understanding of river habitats through
direct experience. Teachers are able to use the
project to complement the study of life-cycles,
adaptations and food chains: essential parts of the
curriculum.
The results are sent back to us and by helping
build up a record of riverfly life and watching
out for any significant declines in riverflies, the
children are doing something practical to help
protect their local environment. It is hoped
that involvement in the project will increase
their environmental awareness and sense of
responsibility as they learn about how people can
affect freshwater habitats.
The project takes some time to organise
and requires a regular commitment to be most
valuable but it has great benefits for participants
and we would definitely recommend it being tried
out in other catchments.
More information—
Wear Rivers Trust: www.wear-rivers-trust.org.uk
The Riverfly Partnership: www.riverflies.org

River Networking
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Twinning
Sustainable river management
through education and
international peer-to-peer learning
Representatives from the Thames
and Ganges on the exchange visit

Melanie Ryan
Programmes Manager
International River Foundation

T

here is no more fundamental
necessity to life than water. It
sustains people and nature alike
and provides a commonality that
can bridge cultural and geographic
divides. How to sustainably manage our water
resources is a global problem that is becoming
especially pronounced in the developing world.
Innovation in education provides one of the keys
to unlocking solutions to water issues across the
world. Once such education initiative is that of the
International River Foundation’s (IRF) “Twinning”
programme.
The IRF Twinning initiative aims to facilitate
collaborative partnerships to restore river health
across the world. Twinning links members from
the IRF alumni network with river organisations
in developing nations across the world. One of
the goals of Twinning is to create sustainable river
management through “peer-to-peer” education
models and engagement at a grass-roots level.
Twinning in Action: The River Thames, UK,
and the Ganges River, India
In 2010 the River Thames won the Thiess
International Riverprize for significant
achievements and excellence in river restoration
over a period spanning 60 years. The River
Thames flows through London and 60 years
ago it was declared biologically dead. Due to
the work of the Environment Agency and its
predecessors and partners, the cleaner waters and
improved habitats along its banks and tributaries
have encouraged the return of a whole range of
wildlife, including otters and 125 species of fish in
the tidal river.
Similar to the River Thames, the Yamuna River
is a main tributary of the Ganges River and flows
through New Delhi, the capital of India. The
Yamuna has similar problems to those which

reduced the Thames to the status of being
biologically dead in the 1950s.
Following this win the River Thames through
the Thames Rivers Trust (TRT) is now engaged in a
Twinning partnership with the River Ganges, India.
In partnership with WWF India and the PEACE
Institute India, the TRT aims to provide education
by engagement; providing the tools for effective
river management.
Partnership objectives & the future
Currently, there is a strong focus on improving
the health of the Yamuna River. Originating in
the Lower Himalayas, the 1,440km-long Yamuna
River is a tributary of the Ganges River. Creating
shared values between Twinning partners allows
for effective knowledge transmission, thereby
improving the health of the Yamuna River and
associated communities. The UK-India Twinning
programme has allowed the TRT, a Thiess
International Riverprize winner, to share their
knowledge and programmes with their Indian
peers. The goal for 2013 is to work towards
ensuring that all of the current benefits are selfsustaining into the future.
The key to success through the Twinning
education model is the peer-to-peer learning,
which avoids the traditional donor-recipient
model, but rather, allows all parties to learn from
each other and solutions to be implemented in
an organic and culturally sensitive way. Twinning
builds on the fundamental relationships that arise
when professionals and communities are linked
together with common understanding and goals.
Through an international learning programme
and vision, effective river restoration is achieved at
a local level. Twinning is delivered via non-traditional
learning methods to achieve genuine human
connection, community learning and positive
outcomes for water resources across the world.
More information—
www.riverfoundation.org.au
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The importance of water
in primary geography
Paula Owens
Curriculum Development Leader (Primary)
Geographical Association

Photo © Paula Owens

T

he theme of ‘Water’ offers many
opportunities to engage primaryaged children in high quality
learning, reflective thinking and
even purposeful action through
curricular work, especially in geography. Water
is essential to life on Earth. It enables plants and
animals to grow and thrive, provides energy and
transportation, shapes landscapes and is a dynamic
force of nature.
The spatial distribution of global freshwater
resources and consumption tell a compelling
geographical story. Older children can compare
maps such as those from Worldmapper (www.
worldmapper.org) and enquire why the Amazonian
basin holds about one fifth of the world’s
freshwater reserves of water in its collection
of large rivers. They could investigate which
countries have the greatest water use or why
people in the United States use about three times
as much water per person than in India or China.
In doing so children can begin to understand
the key importance of water as a resource
and its connections with weather and climate,
population, settlement, industry and sustainability.
As geographers, they begin to appreciate the
importance of location and of interdependence:
how what happens in one part of the world
influences, and is influenced by, another.
Younger children might start with a glass of
water. Where has it come from?
How did it get here? How do
other people around the world
get water to drink? Where does
waste water go? Why do we
bottle water in plastic? How can
we safeguard it? How can we
use less? They could enquire
in the local area to find natural
water resources such as ponds,
lakes, rivers or streams and
investigate how they are used
for leisure and/or industry and

how well cared for they are. Children at Austrey
Primary School explored the idea of rivers and
streams through storybooks, fieldwork and
creative water play; culminating in the muddy
creation of their own ‘stream’ in the school
grounds.
Water can also inspire a sense of awe and
wonder about the world and that is an essential
ingredient for promoting curiosity and hence,
learning. When children connect with their world
through affective connotations they are more
likely to develop feelings of care and responsibility.
The grandeur of Mosi-oa-Tunya (‘the smoke
that thunders’) in Zimbabwe or the magical
transformation of the Blue Nile’s Tis Isat (‘smoking
fire’) in Ethiopia, from trickle to torrent in the rainy
season, might be investigated through video and
Google Earth imagery. Don’t forget to look for
the wonder of water in the everyday: the drops of
dew in a spider’s web, the pattern of clouds in the
sky or the sound of raindrops as they bring us our
most valuable resource.
More information—
www.geography.org.uk
Links
Austrey Primary School learn about rivers and streams
www.geography.org.uk/projects/younggeographers/
resources/austrey/
Google Earth www.earth.google.com
Rainfall Volume
www.worldmapper.org/display.php?selected=101
Water resources
www.worldmapper.org/display.php?selected=102
Water Use
www.worldmapper.org/display.php?selected=104
Zimbabwe’s Victoria Falls ‘Wild Africa’ BBC www.youtube.com/watch?v=hzN1sMcLWEo
Flood waters transform the Nile at Tis Isat
www.bbc.co.uk/learningzone/clips/waterfalls-of-theriver-nile/10549.html
A traveller’s view of Tis Isat
www.snapshotjourneys.com/bluenile-html1.html
Little Blue Planet: investigating spaceship Earth by
Paula Owens www.geography.org.uk/shop/shop_detail.
asp?ID=682
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The OPAL water
survey
Prof. Neil Rose
Environmental Change Research Centre
University College London

T

he OPAL Water Survey, launched
in May 2010, provides a means
by which people of all ages and
abilities can learn about aquatic
environments and the issues
relating to water quality through ‘hands-on’
science. At the same time, participants have
helped collect data on lakes and ponds across
England, particularly from garden and urban
ponds, usually overlooked in national studies.
The main focus of the survey was on aquatic
invertebrates. Most people find pond dipping
fascinating; seeing the range of creatures that live
in even the smallest, murkiest waters is great fun
and can often lead to an interest into adulthood.
The feedback we received indicated that many
people greatly enjoyed the activities while almost
95% also claimed to have ‘learned something
new’. 40,000 Water Packs were distributed
free, with 20,000 of these sent as class packs to
schools. Packs included a guide to invertebrate
identification and how to calculate the ‘health’ of
the lake or pond using the presence or absence of
these groups; pH dipstrips; a device for measuring
turbidity (water clarity) and additional identification
guides on amphibia, dragonflies and pondweeds,
compiled by national organisations interested in
their distribution. Pack contents remain available
to download free from the OPAL website (http://
www.opalexplorenature.org/TakePartWaterSurvey)
and over 11,500 have been downloaded so far. By
the end of 2010, 3,000 participants had returned
data, making this the largest lake and pond survey
undertaken in the UK. To date nearly 4,400
surveys have been returned.
One focus was to help people participate in
water science who might not otherwise have
the opportunity. Of the more than 41,000
participants, 17% were classified as ‘hard-toreach’; 4% participating schools were in the
10% most deprived areas and 6% surveys were
undertaken in the highest crime domain. ‘Hardto-reach’ groups also included people with special
educational needs, victims of domestic abuse and

Launch of the Cub Scout Naturalist badge

black and minority ethnic groups. The OPAL Water
team worked with individuals and organisations
including North Norfolk Workout Project who
work with the long-term unemployed, people with
physical and mental health problems and adults
with learning disabilities; St. Mungo’s (supporting
homeless people, drug and alcohol support,
physical and mental health care); London Wildlife
Trust’s ‘Budding Together’ project (helping people
experiencing mental health problems get involved
in conservation); and Southwark Youth Offending
Services / New Leaf (West Dulwich, London).
Another aim was to encourage young people
to participate in water science and develop an
interest in the natural world. This was done
through a number of school visits, demonstrations
and events over the course of the five-year
project. These activities can lead to an ongoing
engagement with freshwater monitoring and
conservation. Thames Ditton Junior School,
Surrey, subsequently applied for, and were
awarded, a Royal Society Partnership Grant to
support the continued monitoring of local ponds.
The school science coordinator said the pupils
“were truly enthralled and excited to be taking
part in a real scientific investigation”. Other youth
organisations included Interact (Interfaith Action)
working with young people of different faiths
and non-religious beliefs to build understanding
through social interaction and the Cub Scouts
who, in May 2012, adopted a version of the
OPAL Water Survey as part of their newly revised
‘Naturalist’ badge (http://www.opalexplorenature.
org/scout-badge-news).
More information—
www.opalexplorenature.org
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Eric D. Hollowday
Wildlife Garden volunteer at the
Natural History Museum, London

H

umans have surely known
of the existence of waterfleas since they first
scooped up water into
bowls or cups, although
study of these fascinating
creatures had to wait
until microscopes were invented. This is because
although female water-fleas can grow up to five
millimetres long, half as long as a little fingernail,
they can be as small as 0.2 millimetres and so
virtually invisible to the naked eye.
Probably named after their hopping or skipping
movements, water-fleas are, in fact, not related
to true fleas, which are insects. They belong to
the Crustacea group, and so are related to crabs,
lobsters, shrimps and prawns. They are placed
in a group now termed Anomopoda (formerly
Cladocera), a sub-division of the Branchiopoda.
Alongside their huge variety in size, different
species of water-fleas also have very diverse
habitats. Members of the families Daphnidae and
Bosminidae tend to be found in open water and
are easily visible when collected in a jar or bottle.
Those in the family Chydoridae spend their time
among weeds and bottom debris and are often
smaller and less noticeable.
Daphnia were one of the very first organisms
to set up home in the Museum’s Wildlife Garden,
appearing only a few weeks after rainwater had
begun to collect in the newly lined excavations.
They might have been introduced via fertilised eggs
resting on the feet or plumage of some mallard
ducks that were seen in the garden around the
time. Exactly which species of Daphnia these
early arrivals were is not known, but four species
have been spotted during the past 12 years: D.
longispina, D. hyaline, D. pulex and D. atkinsoni.

16
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The world of the
water-flea

Despite being small, the tiny creatures have a
fairly complex structure. Like the other members
of their group, water-fleas have a kind of shell.
In fact, they are almost entirely enclosed by a
carapace, the anterior of which encloses their head,
like a helmet. They absorb oxygen through the
inner shell of the carapace, as well as through their
internal limbs. Below this, the carapace divides into
two equal parts, like an open coat, down the front,
or ventral, surface. In Daphnia, the carapace ends
in a spine of varying length, absent in the families
Chydoridae and Bosminidae. The open ventral
sruface in all water-fleas allows for the protrusion
of the end, or posterior, part of the body. This is
known as the post abdomen and ends in a single
foot that bears two curved claws. The bottomdwelling and weed-haunting Chydorids can push
themselves through tangled algae and debris with
the help of these claws.

W

ater-fleas have two pairs of
antennae. Depending on
the species, the first pair are
used for various things, from
swimming in open water by
Daphnia or to propel Chyroid at high speed as they
scuttle through the bottom debris of the pond.
The second pair of antennae is much smaller and
thought to provide a sense of smell.
Water-flea eyes are particularly fascinating. The
large, compound eye has lenses arranged around
a very dark area of pigment. These lenses help
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concentrate light on to the area of pigment,
transmitting impulses along the optic nerve to
the brain, which, in turn, controls the swimming
antennae, so guiding the water-flea towards its
food. Below this eye, and further forward, is
another eye that is usually much smaller and very
simple in structure.
Because water-fleas are transparent, if you
look at them under the microscope you can easily
see their rapidly beating heart near the dorsal, or
back, surface of the carapace. You can also spot
their more steadily beating internal limbs. They
usually have five or six pairs of limbs and each
one has large combs of very fine bristles. The
constant beating of the limbs causes a current of
water to flow through the carapace, bringing with
it food particles. These are filtered out by the
combs and passed to the mouth parts in the base
of the head, where they enter the long digestive
canal, or gut. In Daphnia, the gut is fairly straight
with a curve at each end. In the Chydorid waterfleas it may be coiled or looped. In both groups
it ends in the post abdomen from where faecal
matter is discharged. The current of water caused
by the action of the internal limbs also brings
dissolved oxygen, which is absorbed through the
surface of the limbs and the inner surface of the
carapace. This is why water-fleas have the name
Branchiopoda, which means gill foot.
A large number of blood corpuscles may be
seen flowing through the internal structures of
the water-flea. Although there is no system of
blood vessels, the blood flows through a complex
series of passages to all parts of the body. Daphnia
species that live in poorly oxygenated waters, for
example polluted farmyard ponds, tend to have
a large amount of haemoglobin in their blood

corpuscles. This enables them to make the best
use of the reduced amount of oxygen available,
with the result that these Daphnia look quite pink.
When congregating in vast numbers near the
surface of the pond the swarm can look like a pink
football and is easy to spot from several metres
away.
So how do these tiny creatures reproduce? They
have two methods, depending on the seasons. In
the summer, when food is plentiful, females lay
eggs that quickly develop into other females—
replicas of their mothers, and hatch out in the
female’s brood pouch before swimming away.
However in leaner months, or when conditions
become unfavourable, such as a shortage of
food, drying up of the pond or rapidly falling
temperatures, females produce eggs that hatch
into males. These males fertilise other females
and this results in fertilised eggs that only hatch
when suitable conditions are restored, possibly the
following spring. These fertilised, resting eggs
remain enclosed in a specially thickened part of the
female’s brood pouch and, at the mother’s next
moult they are discarded. In the autumn, these
brood pouches still containing the fertilized eggs
can often be found floating at the water’s surface
in large numbers.
Some 90 species of water-flea have been
recorded in the British Isles, 12 of which I have
found, to date, in the Museum’s Wildlife Garden
ponds during my collections. They may be small,
but there is far more to these tiny creatures than
meets the eye.
This article first appeared in Nature First,
the magazine of the Natural History
Museum, London
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Making waves in
marine education

Photo © Polly Whyte

R

ainbow coloured fish,
jewel anemones,
seahorses, seals and
cuttlefish; there is plenty
to inspire children about
local marine wildlife, but
the challenge is showing
them what lives in our seas when it remains
largely out of sight. The Wildlife Trusts have been
trying out new ways of inspiring children about
local marine wildlife, whether they live near the
coast or inland. Here are some ideas we’ve tried
and tested with primary schools as part of a new
marine education project called Making Waves.
Virtual scuba diving
Take the class on a pretend scuba dive. They
will need to make their own scuba mask.
Then sit them down in front of an underwater
film, so they can imagine what it’s like being
Pupils go on a virtual scuba dive

t

aylor
aul N

under the sea. You’ll find
an underwater film and
a scuba mask template
on our website: www.
makingwavesproject.org.
uk
Exploring the seashore
If you can’t take children to
the beach, why not bring the
beach to them? There are lots
of interesting objects found on
the beach, which give clues about the
creatures that live in our seas: cuttlefish
bones, sea snail shells, shark egg cases, etc.
Bring some objects into the classroom for
the children to handle. Can they match
the object to the marine creature? Why
not do some observational drawing of the
objects?
Caring for the sea
If you don’t think the sea is important in
your life, stop for a moment and take two
breaths. The oxygen in every second breath
we take comes from the ocean. We also
have an impact on the sea whether we live
in Birmingham or Brighton and not just
through eating fish and chips. Our waste
water ends up in the sea, so if you flush a
cotton bud down the toilet it could end up
in the sea. The more plastic we use, the
more accidentally ends up in the marine
environment. Here are some fun ways to
point out how we can help care for the sea:
Litter Theatre
Split your class into small groups and give
each group a piece of ‘litter’ (a drinks
can, piece of fishing line, a flip flop,
a cotton bud) and ask each group to act
out how the litter ended up on the beach.
Beach Clean Relay Race
In teams race to clear up the ‘litter’ from
the ‘beach’. Each child picks up one

P

Polly Whyte
Making Waves Project Officer
Hants & Isle of Wight Wildlife Trust
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piece of litter in their go (instead of real
litter, you can used washed items from the
recycling bin).
Although there are lots of fun ways to learn
about marine wildlife in the classroom, we highly
recommend a trip to the coast to really inspire
your group.

Beach activities are fun and creative
ways of learning about the sea

If you are a teacher at a school in Sussex,
Hampshire or the Isle of Wight, the Wildlife
Trusts can offer you a free assembly and
workshop on marine wildlife, thanks to a grant
from the Heritage Lottery Fund. You can also
borrow our loans box for free, which contains
a seashore handling collection, images of
marine creatures and underwater films.
For further information, contact the project
officer in your area:
For Sussex, contact Nikki Hills:
nikkihills@sussexwt.org.uk
For Hampshire & Isle of Wight, contact Polly
Whyte: pollyw@hwt.org.uk
Wherever you are based you can access the
resources and activity ideas on the
Making Waves website.

More information—
We have lots of ideas for activities to do at
the beach, from scavenger hunts to ecofriendly crabbing, on our website:
www.makingwavesproject.org.uk
Environmental Education Summer 2013: The Water Issue
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Whaling display
Jess Feghali-Brown
Education coordinator
Whale and Dolphin Conservation

T

owards the end of 2011, Whale
and Dolphin Conservation (WDC)
launched an initiative to engage
junior supporters in a campaign
that aims to see the end of dolphin
captivity in Europe.
Whales and dolphins are very intelligent and can
travel up to 100 miles in one day in the wild, but
they can’t do that in a small concrete tank. They
live impoverished lives doing the same tricks day
after day and drugs have been used to control
them.
A recent study in the Seychelles by Imperial
College London demonstrated what we’ve always
believed…that a child can directly influence adult
attitudes and action towards wildlife and the
environment. In other words, children can, and
do, make a difference. Providing ways through
which they can be actively involved in projects and
campaigns is a great way to maintain their interest
in conservation now and well into the future.
Through the world wide web, social media,
publications and good-old-fashioned school talks
we set about informing children and other WDC
supporters about the plight of dolphins held
captive in tanks across Europe.
Our campaign needed a simple but effective
method of demonstrating the depth of feeling
there is out there about freedom for whales and
dolphins. Something that would grab the public’s
attention and, in turn, create a dramatic display at
the EU Parliament building.
Children with their whales

A shower of paper whales

Our request was that they created origami
whales and dolphins, labelled with their name
and personal message about captivity for EU
politicians. We had a target of 10,000 to be
received by October 2012 when we would present
all the origami at the EU Parliament.

A

s it turned out, working with WDC
colleagues in Germany and Argentina,
and partner organisation OceanCare
in Switzerland, we tripled our target.
30,000 paper whales and dolphins, made by school
children and WDC supporters, were ‘set free’ at
a reception organised within the EU Parliament
building in Brussels and attended by several MEPs,
their staff and other conservation groups.
It’s not the end of the campaign. Having
targeted Brussels and garnered some important
support, we are now setting our sights on
individual European countries that still hold captive
dolphins. Within the year we hope to take the
30,000 origami whales and dolphins, plus any more
that we collect, to Germany for both a public event
and a reception at the Parliament. Again we will
be looking to children to help make it the biggest
success it can be.
More information—
More information about dolphins in captivity
and how children can get involved can be
found at www.whales.org/kidzone
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Go WILD with
Lucie Muir
Research Manager
ARKive

Primary resources

W

orking with the world’s
very best wildlife and
environmental filmmakers,
photographers,
conservationists and scientists,
ARKive is creating the ultimate guide to the natural
world, free to everyone.
With an ever-expanding collection of over
100,000 of the world’s best wildlife photos and
videos, over 15,500 species fact files, curriculumlinked teaching resources and educational games
and activities, ARKive is an essential tool for
environmental education.
ARKive is an initiative of the UK-based wildlife
charity Wildscreen, whose mission is to promote
the conservation of the world’s biodiversity
through the power of wildlife imagery. Backed
by some of the biggest names in conservation,
including Sir David Attenborough and HRH Prince
Philip, Duke of Edinburgh, ARKive is an awardwining educational platform used by students and
teachers around the world.
Dive into ARKive’s watery resources
ARKive has lots of resources to support the UN
Year of Water Cooperation, whether you are
looking for photos and videos of animals and
plants that live in or depend upon water for
survival, educational resources with a watery
theme, or outdoor activities, we have everything
covered.
Take a trip to the seaside
Discover the UK’s rocky and sandy shores with our
topic pages, packed full of amazing facts as well
as stunning photos, videos and fact files about
animals and plants that make their homes around
the UK’s coast. Why not test your students’
nature detective skills with our beach treasure
hunt and species bingo activities!

Web of Wildlife
Explore food chains and feeding relationships in a
variety of habitats, including British coastal waters.
Dinner at the Reef
Through this fun and interactive game, explore
food chains in a marine environment, predator-prey
relationships and the fine balance of an ecosystem. A
great outdoor activity!
Adaptation—Design a Species
By researching and designing their own species,
students learn how animals and plants are adapted to
survive within a marine environment.
Secondary resources
Human Impacts on the Environment
Using a film about the effects of plastic waste on
seabirds, explore how humans can have negative
impacts on the environment and endangered species.
Design a Conservation Programme
By designing their own local conservation programme,
students learn about the importance of biodiversity as
well as the economic benefits and services ecosystems
provide.
Identification Keys—Sharks and Rays
Discover some of the world’s most amazing sharks
and rays through the use of identification keys.

More information—
For free resources, please visit:
www.arkive.org/education or contact the
education team at
education@wildscreen.org.uk
www.arkive.org/habitats/rocky-shores-uk
www.arkive.org/habitats/sandy-shores-uk
www.arkive.org/climate-change
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Too much, too little
and too late?
Janet Hickinbottom
National Education Officer
Farming & Countryside Education

F

arming and Countryside
Education (FACE) decided to
explore the challenges facing
a water company seeking to
provide a sustainable water
supply and flood management
to its local community.
The starting point for the project was to create
an informed debate about the likely impact
of anticipated climate changes and possible
responses.
Resource and infrastructure planning is based
on long term forecasts and evidence suggests
that we may have warm, dry summers creating
potential drought conditions; mild wet winters
might be characterised by heavy ‘monsoon’ like

storms. Whilst absolute annual rainfall levels may
remain similar to those currently experienced,
the rainfall will be concentrated in short sharp
downfalls during the winter season.
These patterns present a number of
implications for water companies and the
industrial and domestic customers they serve.
Issues explored by this project included the need
to:
store rainfall for use during dry summer
months;
handle substantial, sudden downpours,
minimising flooding and associated problems;
manage changing patterns of demand for
water;
anticipate secondary issues prompted by
climate change e.g. increased irrigation
requirements to sustain traditional
agricultural activities or support new activities;
address potential environmental threats
to the water supply e.g. increased use of
pesticides to eliminate pests traditionally
controlled by more
extreme winter
temperatures.
Anticipated changes to our
climate will have different
impacts for urban and
rural communities and
any proposed responses
should therefore balance
the interests of both
groups. In order to
achieve this it was
important that pupils
develop an understanding
of patterns of water use
in different communities
and explore ways in which
decision makers and
community leaders can
co-operate to mutual
advantage.
This resource was not
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Illustration showing the components of a rural community

designed to explore the causes of global warming
or actions to reduce its impact as these issues have
been addressed thoroughly elsewhere.
The key points of the project were therefore to:
provide genuinely new and creative resources
to support curriculum study;
promote awareness and understanding of
anticipated climate changes;
generate informed debate.

3.
4.
5.
6.
7.

The project devised a lesson in order to lead
students through a journey during which they:
discover the impact of changing rainfall and
water usage patterns on a rural community;
consider the choices confronting individuals,
enterprises and water companies trying to
balance supply of and demand for water;
look into the future as climate change and
increasing demand place water supply under
greater pressure, raising the prospect of
more drastic and expensive measures to
ensure a sustainable water supply.
The lesson that follows uses thinking skills to
explore the impact of these issues on familiar
landscapes and domestic scenarios. The key
points that arose from the learning were:
1. Clean water is essential but not as plentiful as
it seems.
2. Places where supply is plentiful are rarely the

same places where most people live.
Demand is growing to suit lifestyle rather
than actual need.
Rainfall is variable and global warming
means that water supply will become less
predictable.
Saving more water is difficult.
Reducing demand is unpopular and difficult
to do fairly.
Action taken now may mean fewer problems
in the future…we cannot guarantee enough
clean water but we can take sensible
precautions.

T

his project demonstrated that key
issues about water and climate
change can be addressed through
engaging curriculum linked
activities. FACE believes that this
approach has potential for further development
and would be pleased to hear from anyone who
would like to support this process.
FACE wishes to acknowledge the assistance of
Severn Trent in developing this project. Authors
were John Smith and Roger Knill and illustrations
were by Michael Edwards. Many thanks to all the
teachers involved in the project.
More information—
www.face-online.org.uk
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Integrating values
and disciplines
The Arts & Environment Network

Dave Pritchard
Chair
CIWEM Arts & Environment Network

M

y long-ago education
in conservation science
told me that, while
short-term natural
resource productivity
can be revolutionised
by single-species
plantations and ever more narrowly-defined
“optimum” plant and animal genetics, long-term
environmental resilience depends instead on
diversity. A balanced mix of ingredients and a
broad repertoire of capabilities is the best strategy
for survival of the system as a whole.
Any number of ancient philosophies and

The winner of the 2011 AWEInspiring Award was
Cape Farewell for their unique contribution to
public understanding of climate change through
art and science. Cape Farewell brings together
leading artists, writers, scientists, educators and
media for expeditions to hot spots of climate
change where they can map, measure and be
inspired by the environment in order to create
artworks that engage the public through creative insight and vision.
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religions might suggest the same about our
human communities and institutions. But in
the present age of exploding information and
increasingly specialised “-isms” and “-ologies”,
it has become harder to find approaches to
managing environmental change that work from a
more integrated set of values and hence properly
support the greater resilience, or “sustainability”,
that we seek.
One crucial (and perhaps surprising) source
of hope is the way in which art is playing an
increasingly important role in this. Creative and
aesthetic responses to the environment often
reveal deeper truths of form, function, and
universal interconnectedness than our fragmented
scientific inquiries allow. This can take us beyond
mere facts, to new understandings of connections
and constraints, and a fuller appreciation of
whether we are working with the grain of the
realities of nature or not; and whether we are in
tune with its limits to tolerance of change or not.
Policymaking for (environmental) sustainability
relies partly on knowing how to support the
natural world’s capacity to renew itself; but it
also involves the choices societies make about
what levels of risk to accept, what tradeoffs
to make, what moral obligation is owed to
future generations, what scale of “place” we
see ourselves as belonging to, what we believe
about matters beyond personal experience, and
the extent to which we share our values with
others. The arts are richly versed in the language
and the tools with which to address these ethical
and metaphysical dimensions. Fundamentally,
effective management strategies depend as much
on this cultural context as they do on science.
Perhaps for this reason, recent years have seen
a mushrooming of initiatives, degree courses,
research programmes, critical discourse and
organisations focusing on the interface between
“art & environment” or “art & ecology”. The
great majority of these have emerged from an
arts-based starting-point: far fewer seem to arise
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from the mainstream environmental
sphere itself.
The Chartered Institution of Water
and Environmental Management
(CIWEM) is probably the pre-eminent
exception to that last observation.
CIWEM is the professional body
and learned society for a range of
disciplines including land, water
and waste management, civil
engineering and conservation. It has
an international membership; gives
leadership to local authorities, water
companies, regulatory agencies,
consultancies, governments,
universities and NGOs; and has a high
parliamentary and media profile.
As a charity, it is committed to
improving public understanding of
environmental issues.
In 2007, CIWEM launched a
strategic programme on arts and
the environment, creating an Arts &
Environment Network (AEN) to foster
new levels of resourcefulness by
linking skills, insights and approaches
across different disciplines. The
stated vision is to see ‘more creativity
at the heart of environmental policy
and action’.
Many of the AEN’s activities (networking,
research projects, awards, exhibitions, case studies,
workshops, technical advice, policy development,
outreach and much besides) can be viewed via
the CIWEM website at www.ciwem.org. A formal
Policy Position Statement was published in 2009,
and an exuberantly unconventional “manifesto”
has since followed.

W

hat is significant here is
that it is an environmental
constituency expressing
the need for this level of
engagement, rather than an
arts one. This represents the environment sector
finding a different voice in which to challenge
perceptions, awaken sensibilities and embrace in
a more serious way the dimensions of inspiration,
motivation, deeper cultural questioning,
creativity, and imagination. Through the AEN,
CIWEM is catalysing the conditions for the kind
of “re-framings” we need as a society if we are
to review and renew our relationships with the
natural world, and to break beyond existing selfdestructive patterns.
Given the mostly negative storylines that tend
to come from the environmental establishment
these days, this by contrast, is a significantly

positive statement of faith in the role of the
arts in helping to understand environmental
challenges, generate new kinds of critical
thinking and inspire people in crucial ways. Every
imaginative individual can do something to
contribute to this. But the role of institutions
is particularly vital; in combining those individual
endeavours into a “leverage” or “multiplier” effect
in national and international systems of policy,
law and environmental management, and hence
embedding changed approaches in a more durable
way.
CIWEM is at pains to emphasise that this is not
about “using art” merely as a medium through
which to “communicate” about something else.
It is about adopting an altogether more artful
approach that connects us in a different way with
the world we live in, and fans the sparks of the
greater creativity we need as a society for the
challenges we face. The now substantial field
of “ecological art” represents a move away from
art as commodity, and towards art as service to
communities and ecosystems. In a way, perhaps,
the environment itself is often the art, and the art
in turn becomes part of the environment. If my
education had told me that, I might have been set
on a truer course!
More information—
www.ciwem.org/arts
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Tomorrow’s
moorland scientists
Contributing to water quality today

Jonathan Walker
Research Manager
Moors for the Future Partnership

T

he Moors for the Future
Partnership (MFFP), one
of the largest moorland
conservation and science
programmes in Europe, has
been restoring the most
heavily degraded blanket
bogs habitat in the South Pennine and Peak
District uplands. Ten years ago, in 2003, MFFP
was formed and work started with students from
universities and colleges to evidence the impacts
of these innovative upland restoration techniques,
develop new restoration methods and inform
sustainable land management practices.
Now, in 2013, we celebrate MFFP’s 10th
anniversary, its work in improving water quality and
its contribution to the ‘International Year of Water
Cooperation’ work to support student projects
and learning.
Uplands provide 70% of fresh water in Great
Britain. In the South Pennines, these uplands
contain the source of the streams and major river
networks in the region including the River Mersey,
the River Derwent (Derbyshire) and the River Don.
Blanket bogs are the upland habitats on which
MFFP have focused the majority of its efforts
to date. Blanket bogs are wetlands, so called
because the underlying deep peat soils ‘blanket’
the mountains and hills. This peat is generally
saturated with water and the reason why the peat
has formed. The condition of these peatlands is
a major influence on the quality of the water in
these rivers and how it flows into and through the
upper reaches of these river systems. The major
issues are that historical air pollution released
during the industrial revolution from the chimneys
in the neighbouring cities of Manchester, Sheffield
26

and Leeds, and surrounding mill towns, was
deposited on these blanket bogs, resulting in a
legacy of contamination of the peat soils, including
heavy metals.

I

n a degraded state, blanket bogs dry
out and the contaminants are released
and exported from the peat into the
river systems. The causes of blanket
bog degradation, a result of the impact
of the pollution killing the mosses that formed
a major component of blanket bog vegetation,
was exacerbated by other factors including
inappropriate land management activities/
intensities, wildfires and high recreational
pressure. At its most extreme, these factors
resulted in complete loss of vegetation cover over
huge areas, exposing the peat to breakdown and
erosion from the actions of the sun, wind and rain.
The blanket bogs in the South Pennines are
the most degraded in the country; there was
an estimated 9 km2 of bare and eroding peat
on the moorlands of the Peak District alone.
The peat that is eroded and washed into the
headwaters of the major river systems represents
a form of pollution in itself, but with it comes
the contaminants contained in the peat. This
represents a significant challenge across the South
Pennines for the Environment Agency who are
responsible for the condition status of our water
bodies for wildlife and for water companies in
terms of drinking water quality and associated
water treatments costs.
Healthy upland moorlands—
improved water quality
The MFFP is committed to better understanding
the function of these internationally important
upland wetlands, the benefits they provide to
society, and how best to sustainably restore
and manage our wetland habitats. Supporting
students provides the dual benefit of advancing
knowledge and understanding as well as providing
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training and experience to tomorrow’s moorland
scientists and conservationists. Over the last
10 years MFFP have provided student support
through a number of mechanisms:
1. Provision of advice and research
facilitation
Hundreds of students have been helped to
identify project ideas and study site location,
to facilitate student projects, for example
seeking necessary permissions for research.

contribute to understanding

in 2012 it was rolled-out across the country’s
National Parks, the most protected and iconic
landscapes in the UK.

2. Supply of data
Enabled access to data holdings to help
students with their research and projects.
Last year we supplied data to over a dozen
student projects. To improve the reach of
this resource and service we have developed
a dedicated web resource, the ‘South Pennine
Moors Geo-network’: a spatially searchable
database of MFFP and other selected datasets
that cover the South Pennine Moors.

Additional training opportunities have arisen
through partner cooperation. For example,
MFFP’s Making Space for Water Project, a Defra/
Environment Agency funded project investigating
the impact of blanket bog restoration on flood
risk. We are now collaborating with the University
of Manchester which has provided student project
opportunities for, so far, three Masters Student
projects focusing on looking at water quality and
how water flows through peat.

3. Work/research placements
Hosted European students: providing both
work experience for the student as well as real
valuable outcomes such as the Geo-network
resource which was originally developed by
one of our placement students.

Our success—
instigating generations of moorland scientists
What’s rewarding now is to see university students
we funded years ago who are now working with
us again, but as university lecturers, in respected
academic institutions. And it’s their students that
we’re now supporting. That’s two generations of
moorland scientists we’ve helped train, encourage
and enthuse.

4. Providing funding
Right at the start of MFFP, a ‘Moorland
Research Fund’ was established that to date
has provided funding for 41 student projects
from over 14 universities and colleges. As
part of this programme we have set up
research days for funded students as a forum
to present their research findings and gain
experience of communicating the outputs
of their research. We have also secured,
through our partnership, match-funding
for doctoral student funding applications.
Currently we are collaborating or funding
9 doctoral projects and 4 Masters projects
including looking at research and development
into re-establishing sphagnum moss on the
moorlands and the impact of restoration on
water quality and quantity.
5. Setting up student initiatives
In collaboration with the Learning and
Discovery Team at the Peak District National
Park we have worked with the MICCI project,
“Moorland Indicators of Climate Change
Initiative”. This project engages with school
students from across the Peak District on
monitoring the moorlands and collecting data
to show the effects on climate change. And

What next
Our latest collaboration aim is to train the
researchers of the future to be able to understand
and solve environmental and ecological questions
of national and global importance thanks to
working in partnership with the Universities of
York, Liverpool and Sheffield and applying for
funds from the Natural Environment Research
Council for a new doctoral training partnership
award. On approval this award will enable us to
help train over one hundred doctoral students
over nine years….inspiring yet another generation
of moorland scientists and placing this important
habitat, for water and people, in safe hands.
The Moors for the Future Partnership is led
by the Peak District National Park Authority.
Its aim is to conserve the precious
moorland uplands in the Peak District and
South Pennines.
Partners include Derbyshire County Council,
Environment Agency, National Trust,
Natural England, Severn Trent Water, United
Utilities, Yorkshire Water and the RSPB.
www.moorsforthefuture.org.uk
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Snowflakes
and hairspray
Dan Wormald
Quality Learning Consultant
and Curation Manager
Natural History Museum

E

veryone loves snow. Well, perhaps
not everyone but children do. My
own children’s only complaint is
that it is so transitory, a feature that
makes it hard to study in classrooms
or science centres.
Keying into the existing interests of children is
one of the great principles of effective education.
In Investigate (the hands-on science centre at the
NHM) another favourite principle is…
”Looking at familiar objects in an
unfamiliar way.”
Thus virtually all children visiting Investigate have
seen and heard about foxes, but none has ever
touched one. This makes stroking our stuffed fox
a memorable and powerful learning experience.
So with snow and snowflakes. Children are
passionately aware of these, but their very nature
makes them hard to scrutinise in any detail. Many
science websites and providers advise leaving a
piece of black paper outside in the snow and then
using a magnifier to look closely at the structures
and shapes of snow crystals. I have always found
this unsatisfactory because you either have to do
this outside with mittens on, frequently while it’s
snowing; or you have to grab your paper, rush
inside and spend a few seconds looking at the
crystals before they melt.
A better way is to spray a fine layer of hairspray
on to a glass plate or microscope slide and then
send the children outside to catch a snowflake.
The snowflake fares no better upon return to
the indoors, but after it has melted you can then
scrutinise the imprint of the crystals perfectly
preserved in the layer of hairspray.
Then is revealed some of the astonishingly
diverse morphology of snowflakes.
Students should be encouraged to draw what
28

The Investigate science centre

they see through a microscope and then compare
their drawings in the search for similarities. It is
relatively easy to construct a simple taxonomy of
snowflakes in this way.
Such activity can then springboard into a range
of investigations, observations and experiments.
With younger children I would advocate using the
patterns and shapes for generating artwork or
investigating symmetry. Moving up through the
age range snowflake formation is an interesting
example of a change of state. With older students
the formation of snowflakes can be looked at as
an example of a self-organising system or related
to the formation of mineral structures and crystal
shapes. In both cases the ultimate shape of the
crystal is a true reflection of the way the molecules
bond together
Talking with visitors at The Natural History
Museum confirms that most people think that
snow is simply frozen rain. This is in fact not the
case; hail or sleet are raindrops that freeze into
ice as they fall. Snow differs from ice because a
snowflake condenses directly from water vapour
without first changing to water in its liquid form.
This is why you don’t get snow if you try to freeze
water in a conventional freezer.
More information—
An excellent source of information and imagery
to enrich a snowflake activity is…
Snowflake Science. A Rich Mix of Physics,
Mathematics, Chemistry, and Mystery
by Kenneth Libbrecht. Available from:
www.aft.org/pdfs/americaneducator/
winter0405/Snowflake.pdf
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Environmental weeks on
opposite sides of the world
David Fellows
Hon. Treasurer
NAEE

I

n writing this article from New Zealand
I was pleased to see that Climate Week
was getting a high profile launch again in
March this year but have not had much
reaction from the UK schools with which
I have regular contact. Over here Sea Week has
become a well-established favourite, hosted by the
NZAEE (New Zealand Association for Environmental
Education) and with additional funding from one
of the major banks (another bank has a high profile
funding of kiwi conservation work).
Most events are designed for families and
advertised through the schools. I was able to have
another chance to snorkel (equipment and tuition
provided) and see how our local marine reserve had
developed over the last five years-or-so when it was
introduced. Further north there was a day course
running for over-14s on “Marine Mammal First Aid”,
learning particularly the skills of moving stranded
whales.
Beach clean-up events are just as popular and
necessary as in other parts of the world. My wife
and I spent one morning on Matakohe Island in our
harbour. It is now a conservation zone for kiwi, sea
petrels, skinks and several other species. We did a
complete two hour circuit of the island and were
amazed at how little litter we collected. Maybe it
had as much to do with the currents around the
island, for usually it only takes a short beach clean
anywhere for the dominance of plastic waste in our
seas to be obvious. Add the incredible number
of years that certain forms of plastic take to
disintegrate and their ability to stay in suspension
in water gives clarity for our need to do more than
just clean the beaches. 72% of waste collected on
New Zealand beaches is of single-use disposable
plastic with plastic bags and drink bottles being the
major items.
Climate and the seas are interlinking elements
in our ecological understanding of the world. This
fact is vividly portrayed in two photographs that
have circulated all over the world. One is of the
stranded polar bear floating on a piece of ice that
had broken away from the main, and presumably

Collecting rubbish from the beach in New Zealand

melting, ice cap. The other, is of one of the eleven
floating islands of plastic waste that have been
forming over the last five years. The largest of
these, in the North West Pacific Ocean, covers an
incredible 700,000 sq kms.
We often treat the oceans and land
environments as though they were separate
from us but these are increasingly being shown
to be linked to our behaviours as our aspirational
standards of living and the numbers of humans on
the planet both increase. In New Zealand there is
a strong political lobby against the theory of global
warming yet, in the last four years, our area has
seen three official summer-season-long droughts
and in the north of the UK we have had six cool and
wet, or very wet, summers since 2006. At both
ends of the globe it is officially recognised that the
jet stream, the major circulating atmospheric force,
has shifted. This in turn has been attributed to the
increased amount of water in the oceans from the
melting polar ice caps.
If sea and climate weeks and the activities they
generate do just a little to raise our awareness of
the impact our human activity has they are worth
having and supporting. Have any of our readers
had activities they can share with us?
David Fellows is an ex teacher and a school
and conservation volunteer
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Hugh Kenrick Days
Summer update
Juliette Green
Executive member
NAEE

B

irmingham schools are continuing
to enjoy day visits to outdoor
environmental education centres,
paid for by Hugh Kenrick Days
bursaries. Here is a report from one
of the Summer term visits.
Gunter Primary School, Pype Hayes
Year 4 visit to Hams Hall Environmental
Studies Centre (April 2013)
Gunter Primary School is located in north-east
Birmingham in an area of high deprivation. There
was a time when we used to visit the centre at
Hams Hall (and other LEA maintained centres)
every year at no charge courtesy of Birmingham
LEA. Sadly, when direct funding ceased, we were
no longer able to raise the funds, especially due to
the high cost of coach transport. A grant from
the Hugh Kenrick Days fund through NAEE enabled
us to pay a return visit this year.
The Centre was first opened in 1974, my first
visit was in 1979, and I am delighted to say that it
has changed very little in those 34 years! It has
always been a fascinating place to spend the day,
and without exception all of the teaching staff
have been superb.
Apart from a low humming background
noise, the Centre looks and feels as if it is in the
‘countryside’. In fact, it is an area of industrial and
distribution warehouses. (The Centre is owned
and sponsored by E.On as there were electric
power stations based nearby.) The main grounds
are surrounded by old brick walls and hedges and
there is additional woodland leading down to the
River Tame at the side and rear. The Centre has
two classrooms, a pond and a late 16th Century
timber-framed cottage.
Teachers are able to select from a menu
of study activities in advance. I selected Lea
Ford Cottage (history and the Tudors / design
technology) and ‘Woodland and Freshwater
Habitats’ (geography / science).
Lea Ford Cottage is introduced by having
30

the children consider how the building could
have been made using materials from the local
environment. This is an excellent approach
as many of the children begin to see the huge
difference between a time when people had
to mainly obtain and utilise their own supplies,
in comparison to today’s global market and
distribution. Making wattle and daub back at
the school (sadly without the manure) is a good
follow-up. We may take this idea of using local
resources further in our lessons, for example we
have previously used clay from our grounds for
making pots.
Inside, the cottage brings Tudor home-life
quite vividly to the children’s imagination. They
begin by making an incorrect assumption that the
cottage would have been for a ‘poor’ person as
there are no carpets, wallpaper, kitchen….. many
are amazed by the lack of electricity, appliances,
running water and toilets. By the time they
come out of the internal gloom, the children have
arrived at what I would consider to be a fair view:
that life would have been rather dirty, smelly,
unhygienic and uncomfortable.
The afternoon session was an eye-opener.
Our intake is very mixed, but we do have many
children who do not get away for family breaks
and their experience of other environments is
largely limited to what we can provide through
school visits. When asked what kind of wildlife
would be found in the local area, there were many
reasonable suggestions, but a few agreed that
eagles and even monkeys might be found in the
local woodland. Given the stimulus from Steve
Hagues, the centre teacher, and the opportunity
to get out and explore and collect, the children
spent a very happy and educational afternoon in
the woodland. What value can be placed on this
enjoyable experience of actually getting out into
an environment they would not normally visit?
Back at school we are fortunate to have been
given a plot of land attached to the school. We
are creating our own mini-woodland, garden
and wildlife study areas: the children are very
eager to explore the wildlife we have attracted in
comparison to those animals found at Hams Hall.
We will create our own local wildlife identification
keys and ‘guidebooks’ using photographs taken by
the children.
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Hugh Kenrick
Days

Thank you to the NAEE for providing the grant
that enabled us to participate in this visit.
—Malcolm Sanders, Deputy Headteacher
Gunter Primary School
Thanks to the vision and benevolence of Anne
Kenrick (a Vice-President of NAEE) and her late
husband Hugh, who had a great passion for birds
and wildlife, Birmingham schools can apply for
a bursary to pay for them to visit an outdoor
environmental education centre.
Hugh Kenrick Days are administered by NAEE

and currently provide funding for 9 schools per
academic year. NAEE is seeking additional funding
to be able to increase the number of schools
who can receive the bursaries and to extend this
project to schools and environmental centres
around the West Midlands and the UK.
To apply for a bursary, please visit our
website for more information,
www.naee.org.uk,
or contact
j.green@naee.org.uk.

Kenrick Gardening Project

I

n addition to the Hugh Kenrick Days bursaries
for visits to outdoor environmental education
centres, NAEE were also able to offer schools
help with gardening projects in their school
grounds during the Spring term. For her 90th
birthday celebrations, held at Birmingham Botanical
Gardens on 26th January 2013, Anne Kenrick asked
her party guests to donate seeds and children’s
gardening equipment, rather than presents for
herself, that were to be distributed to Birmingham
schools.
Anne’s family and friends didn’t disappoint and
NAEE received a staggering amount of vegetable
and wildflower seeds, child-size and larger gardening tools (including trowels, watering cans and tool
sets), books, trolleys, pots and gloves.
Schools were asked to explain on one side of A4
how they intended to use the tools and seeds in
their school grounds and to identify some learning outcomes to show how this would link to
the curriculum. If successful, they could choose
15 packets of assorted seeds and/or a choice
of gardening tools from the list of items available. The response was excellent, with 17 schools

receiving seeds and tools before the supplies were
exhausted. The schools were from all parts of the
city and included nursery, primary, secondary and
special schools. Many of the schools cited in their
applications the importance of children having firsthand experience of growing and nurturing plants,
knowing where their food comes from and learning
about healthy eating (helping to combat childhood
obesity, etc.).
Each successful school is now going to write a
short article for inclusion in future journals and/or
the NAEE website about how they used the tools
and seeds in their grounds. A pupil from one of the
schools, Slade Primary in Erdington, emailed NAEE
to invite us to visit his school to see their gardening
plots and even offered to provide a hot chocolate for the visitors! Mrs Kenrick and NAEE’s Sue
Fenoughty will be taking up this offer and visiting
the school later in the Summer term.

Environmental Education Summer 2013: The Water Issue

31

Book Reviews

The Water Issue

Children’s books about…water
Reviewed by Juliette Green, NAEE Executive Member

RSPB First Book of Pond Life and First Book of the Seashore

Derek Niemann
ISBNs Pond Life: 978-1408165713 / Seashore: 978-140816569-0
A & C Black (an imprint of Bloomsbury), 2012
48pp; £4.99 ea.
Each book contains one-page profiles of 35 animals and plants that can be found in
each habitat. The illustrations are large, clear and well-labelled, making identification
easy for young children. There are also interesting fact boxes, for example
did you know that water shrews have poisonous spit, shore crabs can grow
new claws if they are grabbed by a predator, or that a dragonfly larva moves
by squirting water out of its bottom? The books finish with a spotter’s guide
where children can tick what they have found. I would have liked to have
seen a simple key included, as I have used these successfully with children as
young as Year 1 (with support).

The Little Book of Sand and Water
Little Books with Big Ideas
Sally Featherstone
ISBN: 978-1904187523
Featherstone Education Ltd., 2002
64pp; £8.99

Ideas for water (and sand) play activities for young children which could
be used in an early years setting or by parents. Simple, fun ideas that would work
particularly well in an outdoor setting, with curriculum references (although not yet updated for the 2012
EYFS framework), key vocabulary and links to stories and songs.

The Big Collection, WaterAid
Curriculum-linked PDF lesson plans, PowerPoints, worksheets, films and real-life case-studies that ‘bring
water to life in your classroom!’. These resources give pupils an insight into the issues surrounding water
around the world and highlight the fact that not everyone has the luxury of having access to safe water
and sanitation. They cover a range of curricular subjects including science (the water cycle, ‘the physics
of flushes and flows’, experiments about water storage and pumping), maths (working with figures and
statistics), geography (mapping water), history (linking back to water supply and sanitation in Victorian
Britain), D&T (making a model of mountains and predicting how water might act), PSHE (human rights,
women and water, personal hygiene) and music/drama (‘Spotlight on water’ action pack).
www.wateraid.org/uk/audience/schools#/get-involved

Otters

Paul Chanin, with illustrations by Guy Troughton
ISBN: 978-1873580844
Whittet Books, 2013
168pp; £14.99
The return of otters to every county in England in 2011 was a happy moment and
highlighted our relationship with this water–based creature and, by extension,
shows that the way we treat our waterways is improving. This resulting ‘little’
book is actually a real gem, completely updating the earlier edition with the latest
research from the Otter Specialist Group and Otters and Rivers Project. It covers
all of the key areas you’d expect: what makes otters different from other similar
animals, distribution, breeding, their life in water, activities of these semi-aquatic
wild animals. The text is engaging and accompanied by a range of drawings,
photos and cartoons which further enrich this easy-to-read book. I would
recommend this for any children’s library.
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Geography Plus Series
The Geography Association, 2011.
Booklets plus online resources at http://geography.org.uk/resources/geographyplus/
The importance of children understanding their world, and thereby having the tools to fully appreciate it
and take action to reduce unsustainable practices, these being the interconnections that are ‘environmental
education’, is very much at the heart of this series.

Little Blue Planet:
Investigating spaceship earth
Paula Owens
ISBN: 978-1843772705
40pp; £16.99
This is a primary teachers’ toolkit which is very easy to follow with a quick
guide, rationale about ‘why’ and ‘how’ to teach, especially children ‘getting
outside’, key concepts and skills, and planning including cross-curricular
(crucial until ‘environmental education’ is reinstated in UK schools) and the
lessons themselves which link to powerpoints, photos and activity sheets.
The lesson ‘Thank you ocean’ shows our relationship with these expanses
including pollution. The ‘Rivers of life’ explores the nature of rivers and
waterfalls. Highly recommended!

Living in the Freezer:
Investigating polar environments
Paula and Tony Richardson
ISBN: 978-1843772729
40pp; £16.99
Puts life in the United Kingdom into context by asking what’s special about
the poles and why do they matter? With the impacts of climate change
showing most dramatically at the poles, understanding these regions
becomes more important. With reference to water studies, ‘From cold
to freezing’ investigates temperature changes from water, snow and ice,
make sure they have a go, with lessons 5, 6 and 7 focusing on wildlife
adaptations and how humans cope. Excellent material!

Water Works: Do We Have Equal Rights to Resources?
Sarah Watts
ISBN: 978-1843772149
40pp; £19.99
Focusing particularly on the Middle East, this book investigates the
‘demands placed on this limited natural resource, the geographical
disparities of access, and water as a future source of possible conflict’. The medium term plan and
adaptable lesson plans are closely linked to the curriculum and the book comes with a handy CD-Rom of
resources to accompany each lesson plan and images to illustrate the concepts covered.
Henricus Peters, Managing editor

A great list of books to help children appreciate the value and importance of water on
our planet can be found here:
www.goodreads.com/list/show/27342.Best_Children_s_Books_about_Water
Environmental Education Summer 2013: The Water Issue
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WEB WATCH 23
Compiled by Henricus Peters, Managing Editor, and Alan Parkinson, freelance Geographer and author

The study of geography involves students in an exploration of the world, and the relationships that exist
between the people who inhabit it, and natural processes and landforms on a series of scales. If we are to
look for ‘common experiences’ on which we could base a piece of work, and draw out personal geographies, water is an obvious context to make use of. Not only do we depend on it utterly for our existence,
but a large part of our own bodies is made of it: geographies of water are geographies of ourselves. An
average of six thousand children die every day as a result of diseases connected with drinking dirty water,
or insects which proliferate in watercourses or surface water. Water security is a growing problem for
many, even those who have been used to clean water at the turn of a tap. Any study of settlement should
reference the importance of rivers in the location of early civilisations, and most major world cities and
megacities are sited on water, whether a river or a bay which enables communication, waste disposal, food
supply and access to groundwater. The websites here will help your studies.
—Alan Parkinson

The Water Cycle
Clouds
www.weatherwizkids.com
Information and experiments.

www.metoffice.gov.uk/learning/clouds
Facts and images, as well as entire lesson packages.
www.onegeology.org/extra/kids/water.html
Water and rocks
Glaciers and Icebergs
www.onegeology.org/extra/kids/earthprocesses/
glaciers.html
Simple and clear explanations with many images.

Waterfalls
www.tes.co.uk/teaching-resource/
Waterfalls-3009173/
Many lessons and resources on waterfalls
Tidal bores
http://noc.ac.uk/f/content/using-science/Info_Tidal_
river_bores.pdf
Excellent information and images

www.tidalbore.info/tour.html
A virtual tour of bores
Dams
www.dameffects.org/

http://beyondpenguins.ehe.osu.edu/issue/
icebergs-and-glaciers/hands-on-lessons-and-activitiesabout-glaciers
For experiments and activities about ice
Rivers
www.sciencekids.co.nz/sciencefacts/earth/rivers.html
For interesting facts and figures

www.bbc.co.uk/schools/riversandcoasts/
A very good explanation of rivers, people and coasts/
intertidal zones.
Caves
http://tlc.howstuffworks.com/family/nature-activitiesfor-kids1.htm
Experiments

Interactive animation demonstrating dams and their
effects

Aquifers
http://ga.water.usgs.gov/edu/earthgwaquifer.html
Good explanations and some images

www.environment-agency.gov.uk/homeandleisure/
floods/38353.aspx
Website for the Thames Barrier
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Sites that make a Splash!

We here list just a few of the best of a huge number of sites about water–related
topics and human influences

Freshwater/saltwater interface
www.arkive.org/education/
Arkive is exceptional for wildlife images and facts with
a selection about freshwater habitats e.g.
www.arkive.org/uae/en/mangrove-swamps

www.slideshare.net/jbrenman/thirst

Understanding water, water saving tips
www.brainpop.com/science/
populationsresourcesandenvironment/
waterpollution/preview.weml
The science behind our water supply
www.wateraid.org/uk/audience/schools#/getinvolved
Excellent primary class-based resources

Excellent presentation on our use and abuse of water

www.tes.co.uk/teaching-resource/Functional-Skills-inSubject-Geography-6108034/
Functional secondary skills by Alan Parkinson

http://virtualwater.eu/

www.anglianwater.co.uk/community/education
One of many water company sites about using water
wisely, flooding, droughts
Visuals and an ‘app’ showing how much water is used
by products

www.ccwater.org.uk/
Water saving tips and meters

www.unwater.org/watercooperation2013.html
UN Year of Water

http://environment.nationalgeographic.co.uk/
environment/freshwater/
By Sandra Postel, our ‘resident’ expert

Please pass on your
favourite websites to
h.peters@naee.org.uk

www.fishonline.org/
Sustainable fishing

www.mcsuk.org/beachwatch/
Pollution washed down from rivers
www.epa.gov/WaterSense/kids/simpleways.html
Practical ideas to save water
http://geography.org.uk/resources
Includes resources on floods, tsunami
www.missionexplore.net/
Project with young people exploring issues eg. how
water meters work.
www.tourismconcern.org.uk/geography-ks3-4resources.html
Five free teaching units that focus water and how it
connects to tourism.

Twitter feeds:
Follow NAEE at
@NAEE_UK
Henricus Peters at
@LearnFromNature
Alan Parkinson at
@GeoBlogs
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Celebrating
World Water
Day in China
In a first for Yew Chung International School in Shanghai (YCIS), the children created posters
about ‘Simple Ways to Save Water’, or ‘How to Use Water Wisely at School’ (see their
creations, below).
This project required students to research and really think about their own and others’
uses and abuses of water in school and their communities and begin to take practical
action. Alongside this research and new awareness, YCIS has begun a “Bucket Project”
including measuring wasted water that flows in the shower at home, as well as investigating
water consumption at school via the water measure.
The posters and bucket project were part
of a very interactive Environment Week
assembly presented by the Henricus Peters,
Ecology Action Organiser, and Mr Daniel
D’Andrea, YCIS Environment Committee
chairperson.
Students are now knowledgeable about
their water footprint and are starting to
take action to reduce it! As they say at YCIS:
‘GO GREEN! … GO BLUE!’

Well dressing in Derbyshire
Well dressing is an ancient Derbyshire custom, particularly in or
near the Peak District. It celebrates and gives thanks for the
continued supply of water from the village well. The custom
continues through to this day and in recent years some villages
have revived this custom. On a board covered in local clay
natural materials, such as flowers, seed heads, bark and moss are
impressed to make the most intricate pictures. Most villages
reproduce traditional biblical scenes. Others, such as the bottom
imaage of Millthorpe Well, with more modern ideas, select an
anniversary to celebrate each year. In the same Holmesfield
village the local primary school with the help of villagers produce
their own well dressing using local materials.

NAEE is an educational charity, managed by teachers, for teachers of
environmental education everywhere...
This journal is free to all NAEE members

