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Lesson 3 of 4: Lesson Plan: Helping plants grow well?

Objectives of the lesson

· To consider and reflect on how we gain scientific knowledge, with reference to experimentation on plants.

· To consider their own feelings and develop their own values.

This lesson links to Science Unit 3B: ‘Helping plants grow well’.

Lesson Outcomes

By the end of this lesson most pupils will:

· Match experiments to learning outcomes
· Analyse their own feelings
· Consider whether there may be other ways of experimenting which are more sensitive to the natural world
Some will only:

· Think about some differences between animals and plants
· Take part in thinking about alternative ways of carrying out an experiment
· Reflect on their own feelings
Others will also:

· Reflect on the value and ethics of experimentation on plants in science lessons
· Know that at a time in the past animals were thought of as being like machines, and refer to this as mechanism.

Key words for this unit

experiment
result
mechanism
automatically
reflex
welfare

Lesson Outcomes (Pupil friendly) 

By the end of this lesson, I will have thought about what we do to plants in science lessons, why we do it, and whether we need to consider the welfare of the plants or not.

Resources

· A display of a variety of plants would be useful.

· Pupil Resource 1

· Teacher Resource 1

In the following lesson plan, information for the teacher is given in italic text. Suggestions for the teacher to address pupils directly are given in normal text.

Introduction / Starter activity / first thoughts

In this lesson we are going to question some of the things you are asked to do in your science lessons.

You are going to ask, ‘Should we be learning things in this way?’ or ‘Are there better ways of learning about this thing?’

Why is it good to do this? It means you understand what you are learning and agree with how you are learning it. Or you may disagree, and if you can say why, then that is okay. It means you are using your reasoning in your learning and taking responsibility for how you learn.

We are going to look at some experiments you may be asked to do/have already done in your science lessons about plant growth.

Main Activities

Activity 1

Distribute copies of Pupil Resource 1: Four plant experiments.

Pupils could be introduced to the idea that we feel physical pain through nerves in our nervous system - one important element in the debate about whether animals feel pain in the same ways as humans. Plants do not have nervous systems as humans and animals do – does this mean they have no feelings, or could they be feeling things in ways unknown to science at present? After all, they breathe and make/process food differently from animals too. Is the ability to feel pain an indicator of the value we put on other life-forms? Should it be?

Activity 2

Questions
1. Why is it good to do experiments in science?

2. Would we do these experiments on an animal?

3. What difference do you see between doing them on an animal and on a plant?

4. Can we be sure that plants have no feelings?

5. Would you feel anything for the plants as you took off their leaves, or stopped giving them water, or put them in a dark cupboard – or not? Would you, for example, feel sorry for them?

6. What is the one main difference between the first three experiments and the last experiment (nothing to do with the type of plant)? The first three experiments are on living plants, the last is on cut, no longer living parts of a plant. Do you think we should take account of this sort of difference when we decide which experiments to carry out?

7. Are these experiments useful? How? What do you learn from them? Is it important to learn such things, and if so, why?

Activity 3

Divide the class into three groups and give each group one experiment from the first three to think about. Ask:

Is there any other way we could do these experiments to get the same outcome without harming the plant?

Give the groups time to devise different non-harmful ways of achieving similar results and understanding.

Each group should then feed back to the rest of the class.

Display Teacher Resource 1 and allow pupils to put forward their own points of view.

Plenary / last thoughts

The teacher may need to explore the meaning of ‘conscious’ and ‘consciousness’.

If children do experiments on plants like this in school, can anyone think what underlying messages about the plants are being given by their teachers? That it is okay to test on live plants because they do not feel anything and we need to learn about them.

For a while – mainly in the 17th and 18th centuries - scientists thought that animals had no feelings. They said that animals were just like machines. They said that animals just responded automatically to things that happened to them. If you pulled a cat’s tail, they said it didn’t feel pain. It just cried out as a reflex action.

Some people today – such as some fishermen - say that fish don’t feel pain.

The idea that animals were machines was called mechanism. Lots of animals suffered because of these ideas. People thought they didn’t have to care for them or treat them well. 

Those scientists were wrong. Animals do have feelings – not just of pain but of pleasure, fear and so on. Because we know this, we would not ask children to shut an animal in a dark room to see what happens – it would be very cruel.

But what if scientists today were wrong about plants? For instance, some plants have been found to respond to vibrations. In what other ways do they respond to the natural world?

(They seek light, for example, and will push out others if there is not enough; some flowering plants open and close their petals according to the amount of light/time of day; they spread their roots through soil seeking better anchorage and mineral salts; they can form symbiotic relationships with animals such as flying insects and worms – see Unit 8.)

What if they want to be alive as much as we do? Do you have to be a person with ‘consciousness’ to want to be alive?

If plants don’t have nerves like us, and can’t feel pain in the same way as we do, does that mean they don’t feel anything at all? How can we know for sure that plants don’t have different ways of being sensitive?

Even if they don’t, is it right to damage living things just to do an experiment?

What do you think?

I think…..this response could be an oral or written activity.

Differentiation / Extension

Year 6 differentiation for Activity 3:

You are a teacher who believes plants should not be damaged simply for experiments. An OFSTED Inspector has arrived. You have to show that your pupils are learning what they should be.

In groups, think of alternative experiments to those in Activity 1 with similar learning outcomes and which are not harmful to the plants.

Could you justify to the Inspector your reasons for not doing an experiment if it was harmful to plants?

This could be followed by role-play if desired.

Extension activities:

Discuss whether rabbits should have shampoo put in their eyes to test them for us.

(This is developed in SRSP KS3 and 4: Ethical Issues to include drug testing and the development of medical procedures.)

If you are a Forest School, visit one particular tree. Feel its bark and say hello to it. Put your ear against its trunk and listen. Put your arm around it. Do you feel silly doing this, or do you feel good?  Visit the tree on more than one occasion. This will develop empathic skills.

Less able: Read and discuss ‘In a nutshell’ by Joseph Anthony (available from The Festival Shop at www.festivalshop.co.uk - a picture book about the life- cycle of an acorn and its struggles into life, growth through many experiences, and eventual death. It helps to develop empathic skills as well as giving information on life cycles.)
Gifted and Talented: Do our science experiments tell us about the beliefs and values of the people who tell us to do them? If we do the experiments, do we then take on those beliefs and values?

Read this prayer of the Mayan people of Central America, as they cut down trees to clear fields for farming.

Lord of the hills and valleys, Lord of the forest, be patient. I am doing what has always been done. I am about to damage you. I hope you will give me permission. I am doing this so that I may live. But I pray that no wild animal of the forest will follow my footsteps, that no snake or scorpion will fall on me from the trees, and that I will not cut myself with my axe as I chop the trees down.

                                                                                            Mayan Prayer

Here, permission is being asked to destroy part of God’s creation. What is more, these words suggest that God is within Creation. They acknowledge that clearing the forest is not right, and express the fear that in destroying the trees, those doing the chopping may be damaged themselves.
Would you feel anything like this if you chopped down a tree? Or would you see it just as wood that is useful to humans? Or something else?

Note: The Mayans are said to have worshipped many gods. This prayer is to one of them who they believed looked after and existed within the forest. Thinking of their forest god as a living part of the forest encouraged reverence and respect for everything in it. This is a good example of beliefs affecting values.

Ask pupils to identify what the belief is, and what values come from it.

Do a health-check on the indoor plants around your school.

Are they in good condition? Who is responsible for them?

Different kinds of plants require different growing conditions – are all the plants’ needs being met?

Could you become actively involved in their welfare?

Assessment

It should become clear in Activity 3 whether or not the lesson objectives have been realised. During this activity, pupils devise alternative, more sensitive experiments, and explain why they support a particular point of view.

Notes to teacher

The experiments used as examples in this lesson are taken from Year 3 Science Unit 3B: ‘Helping plants to grow well’. The overall emphasis of the lesson is that plants need to grow well because they provide food for us. The experiments follow that aim by teaching pupils the basic needs of plants – so that we may have good food.

The idea that plants need to grow well in order to supply us with food is very human-centred. Plants were on the planet long before the evolution of humans.

They could presumably survive if there were no humans – but we could not survive without plants. Who needs whom?

Pupils are to consider their own feelings and develop their own values with regard to human treatment of the natural world – in this instance, plants. 

They should further consider whether scientific knowledge is worth gaining at any price to the natural world – or not.

(As part of this discussion, teachers may like to raise the medical benefits of plants. Yew trees, for example, are used to produce tamoxifen, an extremely important drug for treating breast cancer. The painkiller aspirin derives from willow trees, and the heart drug digitalin from foxgloves. Without plant experimentation these would not be available as treatments.)

In the Introduction the teacher explains that pupils are going to question some of the things they are asked to do in their science lessons about plant growth.

In Activity 1 they match four plant experiments to learning outcomes.

In Activity 2 pupils question why we do experiments in science, if we should consider whether plants may have feelings, and what they themselves feel when they do such experiments. The results of some experiments suggest that plants may respond to vibrations.

In Activity 3 pupils work in groups to work out alternative, more sensitive ways of carrying out plant experiments. They put forward a point of view.

In the Plenary pupils consider the underlying messages given to them by teachers when told to carry out experiments that harm plants. They are introduced to the philosophy of mechanism, when it was wrongly believed that animals did not have feelings. They consider whether it is right to damage living things during experiments.

Further Information

Mechanism was the philosophy that the world is a giant machine running like clockwork. Animals were part of this - also seen as machines without feelings. The human body was a machine. Only the human soul was considered different. 
This philosophy was most prevalent during the rise of the Industrial Revolution and industrial imagery was used to explain the workings of the world. Today, in the computer age, we compare our brains to computers, God to a giant computer and so on, as science inevitably affects culture and language.

The mechanistic philosophy still has repercussions today. When ethnologists implant electrodes into animals’ brains to find out more about their minds and feelings they appear to be unaware of the pervading influence of mechanism in their thinking.

Duration
1 hour.

Year Group
Y4, 5 and 6

Cross Curricular Areas
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