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Lesson 2 of 2: What are the limits of science?

Aim of the lesson 

· To understand that a physical description of something is just one way of describing it

· To understand that there are other ways of description which may refer to meaning, intention and purpose

· To understand that science alone cannot solve all our problems: science and ethics may need to work together for solutions

Differentiation / Extension

This will be through the level of teacher support given to pupils.

Assessment

Through responses in the plenary, teachers should be able to gauge how well students have come to understand that a physical description of something is just one way of describing it. It should also be clear from the plenary at what depth students are able to consider ethical issues connected to science and to form reasoned opinions of their own.

There are opportunities for formal assessment of students’ work through the final activity of this lesson’s main section.

Duration:
1 hour lesson

Timings:
Starter 
 
10 minutes


Main activities  
40 minutes


Plenary 

10 minutes
Age Group:
11-14 years 

Previous knowledge needed by teacher

It would be helpful if the teacher had read the overview for this unit.

Previous knowledge needed by students

It would be helpful for students to have completed Lesson 1 before beginning this one.

Background Reading

Recommended reading

Mikael Stenmark, Scientism: Science, Ethics and Religion (Ashgate Publishing). 

Mary Midgley, in Science as Salvation (Routledge) makes mention of the Von Neumann Probe in the section entitled Conserving the Spirit.

Recommended films: (useful for reference during Activity 3)

The Terminator series with its warnings of creating artificial intelligences with too much power.

The Star Wars series which portrays machines of limited intelligence working for humans for both good and evil purposes, and having no moral sense of their own.

Resources

Student Resource Sheet 1: The Von Neumann Probe, a kind of immortality?

Teacher Resource Sheet 1: A kind of immortality?
Introduction / Starter activity

Inform students that they are going to think about these four questions:

1. Is science the only way of finding out about the world?

2. Can science tell us how we ought to live?

3. Can science solve all our problems?

4. Is science a new faith for some?

Using an atlas, show students a political map of a country e.g. Australia, showing its political boundaries.

Show the same country using the physical and human maps. Then show a road map.

Ask students when we would use each of these different maps.

Make these points:

Each map is referring to the same place. None is incorrect. Each is used for a different purpose. If we used the road map to find out where the longest river is, then we would have problems.

In order to develop an overall picture of the country, all the maps need to be put together.

The learning point from the many-maps model is that we need to use different maps, or modes of enquiry, depending on what we want to discover. Referring to science and religion, we can look to science to give us answers to one type of question, and to religion to give us answers to another type of question. Both science and religion are seeking, in their different ways, to make truth-maps of the same world. To expect either one to give us the whole picture (or a completely comprehensive map) leads to misunderstanding and misconception.

Main Activities

Activity 1 

This activity may be oral or written.

Begin by reading a poem to the students e.g. The Daffodils by William Wordsworth.

Hold up the page to display it.

How could you describe this page in purely physical terms?

It is a 2D solid, about x cm. wide and y cm. long. The solid is easy to tear i.e. it is of  low mechanical strength. Its surface is covered in connected blocks of patterns made from printers’ ink….

These blocks of patterns are of course words and sentences which are used by humans as a code to express meaningful ideas.

Can you describe the thoughts and ideas and where they originate from, in purely physical terms?

Perhaps as momentary electrical impulses in Wordsworth’s brain, which were first recorded onto paper through co-ordination of eye, brain, tissue, nerve and muscle? 
What non-physical ways are there of describing the words on the page?

They are about….

The poet feels……

He wants us to think about….

He uses this imagery……

He wants to express……..

Students should understand from this that a physical description of something is just one way of describing it. There are other ways which may refer to meaning, intention and purpose.

Students could be asked how this activity is related to the many maps model in the introduction.

Activity 2 (oral)
Can science tell us how we ought to live?

Can science solve all our problems?

Nehru, the first prime minister of independent India, wrote,

‘It is science alone that can solve the problems of hunger and poverty, of insanitation and illiteracy…’ (Quoted in Scientism: Science, Ethics and Religion by Mikael Stenmark)

There is a strong case for saying that Nehru was wrong….

Show pupils Nehru’s statement and ask them if they can explain why science alone cannot solve those problems.

Help them to clarify that it is the ethical beliefs and will behind the science which will or will not direct help towards the hungry and poor. Science alone acts neither for good nor for bad. It is the human will to do good or bad behind it that counts.

This is the argument:

Science can work out how to feed people so that no-one goes hungry.

                         ↓
(ethical premise) It is wrong for people to go hungry when there are ways to prevent it.
                        ↓
No-one will be hungry.

Activity 3 (group work and discussion)

Lower ability students may require extra support for this activity.

Is science a new faith for some?

The following section is for teacher information:

One of the attractions of religion has always been that it takes away fear of death for believers. Most religions, and especially Christianity and Islam, say that death is not the end. Eastern religions such as Hinduism stress the ultimate aim of the soul to escape from endless re-birth on earth to immortality in a different form.

Scientism seems to offer a kind of immortality to its believers too.

For Richard Dawkins, the DNA blueprint within our cells never dies. It gets passed on to the next generation when we have children. This is a biological continuity.

It is not our own personal self which lives on. But the DNA within us could, conceivably, go on far into the future.

In the realm of science fiction, the von Neumann probe is a proposed intelligent machine which could in future be sent to other galaxies in place of humans. It would have the ability to reproduce itself. 

When it arrived at its destination (perhaps a planet in another galaxy) it would colonise that planet in place of humans, doing all the work and obeying the rules of human culture and civilisation, constantly building new machines the same as itself to produce the next probe generation.

These machines, it is proposed, would have consciousness. They would be aware of themselves and their surroundings and would use or abuse the environment for their own benefit, as humans do.

They would be programmed primarily to perpetuate human culture.

Although there is as yet no von Neumann machine, such ideas are being discussed by scientists working in the fields of robotics and artificial intelligence. They show a human desire to escape death - in this case, perhaps, the death of our solar system or the death of our species.  They also show a faith in the rightness of human ideas and civilisation, wanting human knowledge and understanding to be spread as far into the universe as possible. If humans themselves cannot do it, the argument runs, then why not send human representatives to do it for us?

Students should first read Student Resource Sheet 1: The Von Neumann Probe: A kind of immortality?

Then in groups, they should be given a slip of paper containing a different question from Teacher Resource Sheet 1: A kind of immortality?

After a few minutes of discussion, each group spokesperson should read out to the class the question they tackled and their group’s response to it.

The questions are:

· Would the probes be our representatives, or our slaves?

· Should intelligent machines with self consciousness like the probes be given rights?

· Would the probes think of us as their ancestors? What if they evolved to become more intelligent than humans?

· What if the probes developed their own ideas of right and wrong – ideas which were different from human ideas of right and wrong?

· Might these new colonies of intelligent machines eventually develop along different lines, and go to war with each other (like their human creators?)

· The probes would be programmed to be rational and logical. Might they also develop spiritual and religious awareness? Awe and wonder of the world around them, for instance? What if this clashed with their programming or ‘mission’?

· What right have we to change parts of the universe beyond our own needs? What about other entities and life forms which the Von Neumann Probe might encounter? How would they be treated?

This debate should end with teacher-led discussion:

· Should these issues be decided before we have the technology to build such probes? Once built, it would be difficult to stop someone using them.
Who should decide on the answers to these issues?

Groups of people trained in ethics, appointed by the government?

Scientists themselves? If so, then scientists will need training in ethics – something they currently don’t have. Would this be a good idea? Or might scientists be too biased in favour of ‘doing the science’?

· Do you think these Von Neumann Probes – if they were ever to become a reality – could really give humans a feeling of reassurance that they would in some sense be going on long into the future, escaping species extinction if not personal death?

· If we could say that the knowledge of Von Neumann Probes takes away fear of death – as religious belief in an afterlife does for some people - would this support the view that, for some people, ‘science is the new faith’?  

· Are there any other ways in which we could say, ‘science is the new faith’ for some people?

Ask students to write an answer to one of these questions, backing up their thoughts with examples and arguments.

Plenary
Refer back to the lead questions asked at the beginning of the lesson.

Have students extended their knowledge/gained greater understanding of the issues involved?

How do the issues relate to scientism and materialism, as explored in Lesson 1?

When scientists say things like, ‘Science shows us that the universe has no purpose’ or ‘One day science will tell us everything there is to know and then we will know the mind of God’, these are statements which go beyond science. Can pupils see how?

Science, as we define it today, gives us information about how the world works.

We should look to other, complementary modes of enquiry to answer questions about meaning and purpose.

Science by itself cannot solve our problems – it must be combined with the human moral will.
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