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Foreword

“We cannot solve our problems with the same thinking we used when we created them.” 
Albert Einstein

In school science, as teachers rush from one topic to another, children are too often asked to accept ideas without the 
opportunity to consider why they are true and without consideration for justification of scientific concepts.  
They are then unable to explain scientific ideas to others or realise the intellectual achievement of those who first realised 
the scientific explanations for a concept (Osborne 2004). In addition Hazen (2002) suggests that understanding de-
bates, about environmental and economic threats like climate change, loss of habitats and species, genetically modified 
organisms has become as basic as reading and writing.

Together these claims underpin the Pisa 2003 “Assessment Framework – Mathematics, Reading, Science and Problem 
Solving Knowledge and Skills” which says that all citizens should develop a general understanding of important con-
cepts and explanatory frameworks of science. 

They should be encouraged to gather evidence to support claims and appreciate the strengths and limitations of sci-
ence in the real world. They should be able to apply this understanding to real situations involving science in which 
claims need to be assessed and decisions made.

Plant Scientists Investigate at School and at Botanic Gardens (PSI) aims specifically to support primary school 
children to work like scientists and develop their scientific thinking. They will draw conclusions from their own 
observations and evidence derived from their own experiments.
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How are these aims addressed?

These resources are a bridge from the theoretical underpinning to practice in every day school life. They include various teaching 
techniques that encourage science learning  and develop the desired scientific skills in primary schools.

Why work with plants?

All too often today, children have little understanding or knowledge of the vital importance of plants. Many children have little op-
portunity to explore the living world around them and are unable to make any connections between the plants and their everyday 
lives. 
A basic knowledge about plants is essential for an understanding of how to take care of the earth, live sustainably and recognize 
the importance of ecological interdependence. Plants produce the oxygen we breathe, make up our diet, and contribute to our 
cultural heritage and to the landscape around us. We ignore them at our peril!
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General introduction

Four topics each include 10-12 ready to use modules

In Experimenting with plants we learn about how plant growth is important for understanding life processes. 

In Food we learn that knowledge about food from plants is crucial for human health, the environment and sustainable 
development.

In Art we acknowledge the inspiration that the environment provides for the creative arts, and that creativity and science 
can be linked through the “green magic” of plant diversity.

In Conservation we encourage active engagement in conservation and stewardship of plants to counteract  the dan-
ger of plant extinction.

Each module provides background information, teaching aims, teaching sequences, additional information on what resources are 
needed and photocopiable activity sheets and learning games.

Where can I find additional information?

Other information can be found in the Media Gallery on the CD-Rom  published alongside this handbook and also on the resource 
website: 

www.plantscafe.net

The Media Gallery includes: 

Full size teaching materials where they are reduced in the text book; pictures and films of how to do experiments and run activities; 
recipes for dyes; cultural variations of traditional uses of plants and artwork; PowerPoints, whiteboard resources and symbols for 
white or blackboard. There is also horticultural and botanical information, e.g. on the cultivation of vegetables, lists of plants that 
attract bees for pollination, life cycles, information on plant families and useful images.

A further section called ‘Info’ on the CD-Rom and website offers details about the educational research for this project, CPD and 
training advice and an evaluation of the project.
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Which age group?

All four topics were designed and tested with children aged 9 – 11, but they can be adapted easily for use with younger and older 
learners. Some activities may be particularly useful for younger able children. 

How do we record progress?

It would be helpful if pupils use the same notebook throughout to record their findings, questions and what they have learnt. In 
teachers’ notes we refer to this as the scientist’s notebook. Pupils should be encouraged to use this notebook freely to record in-
dependent questions and observations.

Do I need to work with a Botanic Garden?

We recommend strongly that schools contact a botanic garden and work closely with botanic garden educators because each 
topic includes at least one visit to a botanic garden or a similar place. These visits will introduce  a special quality to your teaching 
and give added value. Certain modules will need facilities and input that only a botanic garden can offer e.g. Conservation – a seed 
bank, Food – a vegetable plot and order beds, Experimenting with plant growth – variegated plants, Art – different habitats.

Botanic Gardens are brilliant places to learn about plants in an exciting and versatile environment. They offer a huge range of living 
and growing organisms and many different habitats give biodiversity meaning. The quality of the space, the inspiration of new sur-
roundings and the support of experienced scientists, ecologists, horticulturists or expert teachers will make the experience mem-
orable. Visits to botanic gardens are much more than a nice day out. They enrich everyday school life and should be an essential 
part of school science. They contribute to and facilitate cross curricular learning and provide learning in ‘a real world’ context. 
These visits also help schools implement the ‘Learning Outside the Classroom’ manifesto.

The resources can be adapted for use in many kinds of garden but contacting a botanic garden, even if it is too far away for you to 
visit, is recommended. 
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When do I use the resources?

Plant science topics covered by PSI include photosynthesis, germination, plant growth, pollination, seed dispersal, conservation 
and plant use in art and crafts amongst others. Teachers can locate specific modules in the content page. Where topics overlap 
there are references in the text.  

ALL topics can be used as self-contained entities but teachers may find that they can build up their plant science lessons using a 
number of modules e.g. Food and Conservation – germination, Conservation and Art – seed dispersal, Experiment with plant 
growth and Conservation – plant physiology. Therefore we recommend that for the most effective use of all topics that teachers 
read through them all and spend time working with the modules, or combinations of modules, that are most appropriate for par-
ticular lessons.

When teachers use specific topics or modules, may depend on the season. Some observational work e.g. germination and life 
cycles will require a long term plan.

Pedagogical background information can be found in the Background information see page 220.

Setting the framework for the work

One exercise which might help you to start work on plant science and involves children in thinking about the importance of plants 
is set out below. If you use the same activity at the end of your work on plant science, you may find that children have changed their 
minds.

Diamond Ranking exercise: Cut out the cells containing the statements about plants and ask groups of children to work to-
gether to arrange them in a diamond formation as shown in the diagram below. Ask the children to justify their selection.
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Plants are used for making 
furniture

Plants give us the food we need to  
stay alive

Plants give us some of the energy  
we need to keep warm 
e.g. firewood

Plants give us fibres to make 
clothes e.g. cotton

Plants give us the timber to build 
houses

Plants give us medicines e.g. 
aspirin

Plants give us the oxygen we need 
to breathe

Plants begin most wildlife food 
chains

Plants give us dyes and paints




