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Encouraging children to be 
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Hellen Wardd shares her ideas of 
what creative science education is 
about

FOR A PURPOSE 
How to increase creativity in 
the classroom 

(Issue 119, Sept 2011)



Context 

The unexpected 

Alien Adventures 
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Dear Earth Children 

am interested in how the plants on your planet work. 
Someone said they get food from the ground through 
their roots. Is this right? Are minerals, water and carbon 
dioxide food? 
What do all the plants on your planet start as? Do 

they have a life cycle like animals? so, it would be
helpful if you could draw and label the life cycle of 
s ome of the common ones for me.  

Other things that interest me are what plants need in order 
to grow and what the word ‘germination’ means.  Where doe 

 the plant make its own food? Are there types of plants  y
eat a  y  
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Imagineering 

How to be Creative
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The value of outdoor learning 

The creative garden 

Into the garden 

ELIZABETH BRITEN

the seeds of creativity 



Choosing the plants 

Using the garden 

Key stage 1 (ages 5–7) 
Seeds

Box 1  Some possible plants
Plant Features Notes

Allium

Apple tree

Aquilegia

Daffodil

Holly

Nigella

Phormium

Runner 
beans

Sunflower

Tulip



What is a plant

Sunflower competition

Using plants

Plant shapes and sizes
 

 
 

 
 

 
 

 
 

Key stage 2 (ages 7–11) 
Garden vocabulary. 

Leaf classification. 

 Plant classification. 

Life cycles. 

Adaptation. 

Design a plant. 

Lawn seed trials. 

Using fertiliser. 
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T What are ‘squishy 
circuits’? How do squishy circuits 

work?

a novel way of 
teaching electricity – 
with playdough!

CIRCUITS’
‘SQUISHY

Figure 1 A squishy circuit!



Why use squishy 
circuits?

 

 

 a 9 V battery (although you can use a 
battery pack of 4 AA batteries)

 battery leads with metal probes attached 
to each lead (it is not good practice for 
children to be doing experiments with bare 
wires!)

 a range of 10 mm LEDs of different colours

 home-made conducting salt dough and 
insulating sugar dough (coloured differently 
to salt dough)

 6 V buzzers

 plastic boards

 playdough cutters 

 plastic dough knives

The salt dough and sugar dough are stored in 
the fridge and can be used many times. The 
sugar dough can be slightly oily after storage 
but gentle kneading mixes the oil back into the 
dough. Eventually the doughs get rather dry or 
too mixed up and have to be thrown away.

Box 1 What you will need

Figure 2 Sodium 
and chloride 
ions dissolved in 
the water in the 
dough

ow do we teach it?

Short circuit in squishy circuit; 
LED does not light up

LED lights up when dough 
is split



Squishy circuits in the 
science curriculum

 Using the dough-making to 
study materials and irreversible 
changes.

 Making the experiments more 
quantitative by weighing and 

of 
dough and looking at the 
brightness of the LEDs in the 
circuits.

the dough on the brightness of 
the LEDs.

 Investigating commercially 
available doughs.

 Challenging the children to make 
squishy circuit games. One group in 
Boston has developed , a 
squishy circuits ‘operation’ type 
game (see ). 

 

Squishy circuits in the 
science curriculum

Websites
Squishy circuits: http://courseweb.stthomas.edu/apthomas/SquishyCircuits

http://courseweb.stthomas.edu/apthomas/SquishyCircuits/Publications.htm

http://joshburker.blogspot.com/2012/09/squishy-circuits-operation-game.html

http://fablearn.stanford.edu/fellows/blog/rethinking-squishy-circuits

Cambridge Brain Box Primary Electronics Kit: www.cambridgebrainbox.com

Anne Buckley is a primary 
science consultant teacher at 
the Discovery City Learning 
Centre, Wirral, and also runs 
science clubs and workshops in 
primary schools. Email: 
annebuckley@discoveryclc.
co.uk 
Kim Harvey is a primary 
consultant teacher at 
the Discovery CLC. Email: 
kimharvey@discoveryclc.co.uk

Figure 5 Examples of 
imaginative playdough circuits 
made by the children 

 
 

 

Figure 4 Making squishy ‘caterpillars’ with the 
playdough



DRAMATIC SCIENCE 
AT KEY STAGE 1: 

What is Dramatic Science?

 
 

 
 

trialled with ten 
Staffordshire schools.

Deb McGregor and Wendy 
Precious share how modelling 
through drama can engage and 
activate creative thinking, as well 
as scientific enquiry skills, in 
young children

Modelling ideas within an Olympics theme

(Issue 123 May 2012)



Within the Dramatic Science project the following eight 
basic teaching strategies have been developed: 

 On the table – children apply their senses to develop 
their observational and questioning skills to explore 
unusual objects.

 Spontaneous role-play – in small groups the children 
are placed in various situations and have to take on 
varied roles and discuss contrasting views.

 Hot seating – someone is placed in an expert role and 
answers questions devised by the rest of the class.

 Mind movies – visual and auditory information is 
used to convey a different location (or time) in which 
children have to consider consequences of happenings 
and events.

 Miming movement – miming what it would be like to 
be a something or have something happening to them.

 Freeze frame – in acting out ideas they are asked to stop 
and explain their enactment and interpretations of it.

 Modelling – acting out what an object is or how 
something works.

 Acting out mini historical plays – enacting aspects of 
scientists’ lives, e.g. Alexander Graham Bell as a child 
helping his father teach hearing-impaired people and 
eventually designing a telephone.

Box 1 The techniques of Dramatic Science

Scientific skills developed 
through the strategies

Observational skills

Figure 1 (left and right)  Children modelling 
how an ‘ice’ football might change on a hot 
day 

Thematic development 
using the strategies 
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Speculating and posing 
questions 

Communicating ideas

Thinking creatively about 
what might happen and what 
the possibilities are

Figure 2 (above) 
Using the digital 
microscope to 
closely observe a 
mystery object

Figure 3 (right) 
Modelling how to 
row a boat made 
of stone 



Explaining thinking

Thinking about scientists’ skills

Assessment

Conclusion

Acknowledgements 
The authors wish to thank AstraZeneca 
Science Teaching Trust for kindly 
providing funding to develop this key 
stage 1 project with 20 teachers in 
Staffordshire. The CPD Unit should be 
appearing on the AstraZeneca Science 
Teaching Trust website in autumn 2012 
(www.azteachscience.co.uk). They have 
also supported a similar project at key 
stage 2 (running 2010–2011) 
in which the drama strategies have been 
extended and enhanced. The authors also 
wish to thank Sarah Richardson from the 
New Vic Theatre, Newcastle-under-Lyme, 
for supporting the theatrical aspects of 
this project and Staffordshire teachers for 
their enthusiasm and hard work.

Figure 4 Miming how to 
catch balls made of 
different materials 



T Abstraction

DEVELOPING  
CREATIVITY AND 
ABSTRACTION IN 
REPRESENTING 

DATA

There are 
many ways to 
represent data. 
Andy South 
shares some 
ideas for doing 
this and shows 
how they all 

relate to the 
use of symbols, 
size, colour and 
position

Solid representations 

Figure 1 A solid fruit 
pictogram has a low level of 
abstraction for children
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Paper representations 
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Figure 2 A 3D representation 
could be the next level of 
abstraction

Figure 3 Using piles of beans to 
represent bird observations

Figure 4 Using coloured sweets 
and a key in a graph of bird 
observations

Figure 5 Recording the bird 
observations as a pictogram



Computer representations
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Figure 8 Pie chart 
of bird observations 
created using NCES 
online graph generator

Figure 9 A Wordle ‘word 
cloud’ to represent bird 
observations

Figure 6 A pictogram 
of children’s hands 
showing the most 
common size

Figure 7 The ITP 
data handling 
application



 
 

 

 

Andy South is a scientist 
interested in using visual 
approaches to communicate 
information. He recently 
retrained as a primary school 
teacher. 
Email: southandy@gmail.com

Resources
TES Data handling: www.tes.co.uk/article.aspx?storycode=6073977

Utah State University entry-level on-line bar graph generator: nlvm.usu.edu/en/
nav/frames_asid_190_g_1_t_1.html

ITP Data handling: webarchive.nationalarchives.gov.uk/20110202093118/http:/
nationalstrategies.standards.dcsf.gov.uk/node/47751

NCES graphing: nces.ed.gov/nceskids/graphing/classic

nces.ed.gov/nceskids/createagraph/default.aspx

Chartle: www.chartle.net/create

Wordle: www.wordle.net/

Graphjam: app.cheezburger.com/FlashBuilder/GraphJam

Figure 10 Using 
unusual charts 
to challenge 
children’s 
interpretation 
skills

W h a t  a r e  t h e  b e n e f i t s ?
Membership Click here to 

go to the 
membership 

page

• Four issues per year of Education in Science, the ASE house magazine (containing news, 
views, updates and information for all school science practitioners)

• Substantial discounts on a range of ASE and commercially published resources, e.g. Snap
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We work hard to make your membership fee go further 
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The New Approaches to Primary
Science Teaching and Assessment
(NAPSTA) project, funded by the
AstraZeneca Science Teaching
Trust, was set up to empower
teachers and student teachers ‘to
awaken [children’s] joy in creative
expression and knowledge’ in their

Jim Beggs Colette Murphy Karen Kerr

science learning. Our inspiration
came from sessions we had
attended at various Association
for Science Education
conferences, when we ourselves
were awed by the ‘Curious about
Science’ presentations delivered
by Sweden’s Hans Persson and
by the ‘Puppets’ workshops of

Brenda Keogh and Stuart
Naylor. The focus of the project
was to use creativity as the key
to inspiring science teaching.

We hoped that, through
attending a specific series of
workshops, teachers would be
as inspired as ourselves and use
the ideas to awaken and sustain
children’s interest and
engagement in science (Figure
1). This proved to be the case,
and in a ‘Celebration of Creative
Science’ event held in Queen’s
University, teachers, student
teachers and children from the

It is the supreme art of the teacher to awaken joy in creative
expression and knowledge. (Albert Einstein)

Figure 1 Children absorbed in the ‘mixture 
activity’



15 participating schools
presented and discussed some of
their scientific creativity. The
teacher educators, advisers,
policy-makers and curriculum
developers in attendance were
delighted with the presentations.
They are now going to take
forward some of the ideas from
this project to inform teaching of
‘The World Around Us’, the
learning area comprising
primary science, history and
geography in the Northern
Ireland Revised Curriculum
(CCEA, 2007a).

Fortunately, the revised
curriculum promotes creative,
thought-provoking and practical
science work and the use of
assessment for learning (AfL). It
also includes cross-curricular
skills (e.g. communication, using
mathematics, ICT) and the
Thinking Skills and Personal
Capabilities (TSPC) Framework
across various areas of learning,
which is summarised in Figure 2.

Why Einstein minds? Perhaps
the following quotes will help

explain our thinking:
Most of the fundamental
ideas of science are
essentially simple, and may,
as a rule, be expressed in a
language comprehensible to
everyone. (Albert Einstein)
The whole of science is
nothing more than a
refinement of everyday
thinking. (Albert Einstein)

The ‘Curious about
Science’ presentations we saw
from Hans Persson (Stockholm
Institute of Education) at an ASE
Annual Conference, led to him
presenting a series of workshops
for our project. His workshop
activities were designed to help
teachers to:

 encourage children to think
and communicate their ideas as
a way of introducing science;

 raise questions that lead to
investigations;

 show children that we are
interested in their ideas;

 be open-minded with no right
or wrong answers;

 help make abstract ideas
concrete.
He criticised ‘traditional’ school
science by explaining that a lot of
it is unfamiliar and separated
from the real world. The activities
that he demonstrated were in
everyday language and used
basic equipment. The activities
were later carried out by children
during science lessons. By far the
favourite activity for the children
in class was the ‘magic’ bucket
(for this and other activities see
Persson, 2006).

Hans poured coloured water
(green followed by red) into the
bucket and colourless,
transparent liquid came out of
the tube at the front! The teachers
were invited to draw what they
thought was going on inside the
bucket to cause this colour
change. Back in school the
children presented several ideas
about what they thought was
inside the bucket (Figure 3). One
class made ‘concept cartoons’ to
present their ideas.

Many schools carried out their

own, novel interpretations of the
activities presented in the
workshops. For example, a class
of 8–9 year-olds was working on
the topic of ‘toys and materials’.
The approach was applied to a
wind-up toy, as they were asked
to draw what they thought was
going on inside it. Figure 4 shows
one child’s drawing of her ideas.
During this topic the children
were also involved in activities
relevant to the TSPC framework.

This activity involved pouring
water, cooking oil and syrup into
a beaker and predicting what
might happen as each liquid was
added to the beaker (Figure 1).
Children had great fun and
voiced highly imaginative ideas
to explain why the liquids did
not mix, the ‘order’ of the liquids
in the beaker, and how the
liquids ‘moved’ to allow another
liquid to ‘go underneath’.

This activity demonstrated how
we can encourage children to
think creatively. An ice balloon is
simply placed on the table.
Children start to explore its
properties and devise their own
experiments:
Usually our science lessons are very
structured and you sort of take the
children along step by step but we
decided, right, we are going to let
these use their own creativity. (Y5
(9–10 year-olds) teacher)

As well as encouraging use of
creative activities with the
children, the project introduced
teachers and student teachers to
creative ways of delivering
science lessons. Among others,

Figure 2
A summary of the
Northern Ireland
Revised
Curriculum
Thinking Skills and
Personal
Capabilities
Framework (CCEA,
2007b)

Figure 3 (below)
What is causing
the coloured water
to run clear?

Figure 4 A child’s drawing of her ideas on how a
wind-up car works



the use of puppets to teach science 
received very positive feedback 
(Figure 5). Teachers observed that 
the puppets were an excellent 
resource for facilitating ‘thinking 
skills’. In particular, they were 
great for introducing topics in 
science and during questioning as 
some puppets were ‘forgetful’ and
needed reminding of things
(Figure 6). One teacher said that it 
was a good idea to get the puppet 
to ask the first question to
encourage the children. Teachers
also commented on how effective
puppets were with regard to
classroom management (e.g.
demonstrating ‘silly’ behaviour)
and during circle time.

Another important aim of the
NAPSTA project was to promote
assessment for learning (AfL). For 
example, many classes used the 
‘two stars and a wish’ AfL
strategy, which involves children 
writing about two aspects of 
their work that they felt were 
good, and then adding 
something that they wish they 
had done better. With respect to 
peer assessment, each child
commented on which piece of
work they liked best in the

part in a drama to
demonstrate how the
electric motor works.

One class of 9–10
year-olds addressed
science/history/
geography links
through a topic
called ‘The Blue
Planet’. The children
carried out
numerous activities
including the history

of a thermometer, experiments
with ice and water balloons,
flooding in Bangladesh, and
studies of animals that live near
and in water. Interviews with
children showed how much they
valued learning in this cross-
curricular way.

Throughout the project teachers and 
student teachers taught their science 
lessons together, implementing the 
ideas from the workshops, with 
positive results for all student 
teachers and the children:
The class teacher and I were able to
work in partnership to be creative in
each lesson and the pupils enjoyed
having support and guidance from both 
teachers. They knew when we were 
coteaching science that they were able 
to go to [the teacher] or go to myself for 
help. (4th year BEd student)
(See Murphy, Beggs, Carlisle and
Greenwood (2004) and the
azteachscience website (below) for 
further details on coteaching.)

Many teachers commented on the
change in their teaching approaches 
as a result of their involvement in 
the NAPSTA project. In particular, 
they talked about a move away from
‘traditional’ teaching to a shared
ownership of lessons:
They [the children] were driving it and 
they were just really enjoying having 
that sort of control and we were just 
really stepping back and maybe just 
trying to give them little bits of 
direction but it was really driven by 
them and they just loved it. (teacher of 
6–7 year-olds)
They had ownership of everything and 
it certainly taught us how to change 
our minds on teaching science. (teacher 
of 9–10 year-olds)

Figure 7 Peer
assessment in
action – a class
present their work
to older children

Figure 5 A teacher and
student teacher learn
how to use the puppets
at a workshop

Figure 6 A student
teacher using the
forgetful ‘Nana’ puppet
to teach solids, liquids
and gases
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class and why.
Figure 7 shows an excellent

example of peer assessment. The
children in a class of 5–7 year-olds 
made a patchwork quilt to show 
all the different science activities 
they carried out. The children in 
the class are holding their quilt up 
for older children to look at while 
the child with the microphone 
explains how he made his section 
of the quilt. The older children 
then said what they thought about 
the quilt. It is also interesting to 
see ( Figure 7) that a puppet also 
assessed the children’s work – 
another great example of the 
creative use of puppets in science 
throughout this project.

Throughout the various
workshops emphasis was placed
on the links between history,
geography and science. For
example, one workshop
incorporated lots of stories and
‘curiosities’ about science in the
past, scientists, their work and
how things were discovered. Hans 
talked about a range of topics 
including accidental discoveries, 
Greek philosophers, air and the 
fear of vacuum, magnetism, and 
Galvani and the jumping frog legs. 
The



As well as talking about the
children’s enjoyment and the
benefits of a shared approach to
science, the teachers also talked
about their own enjoyment and
how it made them think about
their science lessons:
We really enjoyed it because it made
us think about our approach too.
(teacher of 9–10 year-olds)

It was really interesting for us as
well. (teacher of 7–8 year-olds)

We end with a final quote from
Einstein, which we used to
inspire our thinking in this
project:
The process of scientific discovery
is, in effect, a continual flight from
wonder.
(Albert Einstein)
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W h a t  a r e  t h e  b e n e f i t s ?
Annual Conference

For four days every year, during the first week of January, ASE hosts over 400 CPD science 
education sessions presented by teachers, leading scientists, researchers and education 

organisations. Throughout the conference there are lots of valuable opportunities for more 
informal professional and personal development through the science resources exhibition, 

drop-in activities and the chance to share experiences with teachers.

Whether you are just starting on your training, are already a primary teacher or a subject 
leader, or working in university, the ASE Annual Conference is an invaluable opportunity to 

discover resources, enhance your subject knowledge and share teaching approaches.  

Join us at the next conference.
Click on the link and find out where our next Annual Conference will be.

If you can't make it... check out the Local Area Conferences, smaller but still just as packed 
with events and people.  We look forward to seeing you.

We work hard to make your membership fee go further 

Click here to 
go to the 

conference 
page

http://www.ase.org.uk/conferences/



