2a: [11-14] What is an explanation?
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Unit Overview

Background information / abstract

Explanations are ways in which we help ourselves and others to understand the world. They are an integral part of both science and religion. In this topic, pupils learn that there are different sorts of explanations, corresponding to different kinds of questions. They will develop awareness of how scientists choose and accept a ‘best explanation’. Pupils will reflect on how the explanations we accept influence our attitudes and world views and are influenced by them in turn. They may conclude that science and religions’ uses of explanation may be mutually supportive (rather than in conflict). 
Teacher support materials: background information

To explain means to make plain - to produce understanding.

Different types of explanations are needed to answer different types of questions.

Imagine, for instance, a car which has broken down.

If someone asks of that car, ‘Why is it not running?’ this could be a technological query. What, amongst all the inter-connected parts of the car, has stopped working?

It could, however, be that it is 4 o’clock, and the car owner is becoming annoyed that the mechanic had promised to have the car ready and running by that time, but it is not.

We need to know the intention of the questioner, and the context, in order to choose which explanation(s) to give.

· It is not running because the fan-belt has snapped.

· It is not running – yet – because my apprentice rang in sick and I am behind with everything.  

Types of questions, and types of explanations, are irrevocably linked.

Misunderstand the purpose of the question, and an inappropriate or confusing explanation may be given.  Similarly, ask someone with no relevant knowledge or experience to give an answer, and what you get is likely to be confused and misinformed.

This does not necessarily make either of the above explanations invalid.  The types of explanation are not in competition with each other. Both are equally worthy, in their own context.

Science and religion usually concern themselves with different types of explanations. They operate in different contexts and tend to ask different types of question.

Scientific explanations typically try to show that particular events, like the flight of an arrow, fit in with general patterns or scientific laws (sometimes called covering-laws)  – in this case, the laws of motion.

For physical explanations we look to physics and chemistry. For explanations of the forms and development of living matter we go to biology. For explanations of human intention we use psychology.

For explanations of meaning and purpose, however, we must look elsewhere.

Science does not concern itself with these, for statements about meaning and purpose are metaphysical rather than scientific. If a scientist proposes, for example, that the universe has become as it is through unaided natural processes, and has no meaning, then he or she is making a metaphysical statement which interprets what we know from science but is strictly outside the realm of science itself.

All metaphysical explanations look to what lies beyond the natural, observable world, although often incorporating, and taking into account, scientific theories.

Religious explanations are metaphysical.

Both scientific and religious explanations share a common aim – to attempt to explain a diversity of events and observable entities by pointing to a simpler, more unified theory, source or cause. The kinds of explanations they offer are not usually competing for the same territory.  Hence it is perfectly reasonable for a religious person to talk about God creating all things, and to explain the development of this creation in cosmological and evolutionary terms.  These may be compatible explanations, not contradictory ones.

In this topic, pupils are going to consider everyday types of explanation, before considering the theory of causation.

Causation is the commonly held belief that all events have a cause.  This theory is empirically adequate in that it invokes the principle of uniformity or regularity of nature, but it cannot be proved in any way.  It could be, for instance, that one event has always been seen to occur directly after another so we link them together, but they do not have to occur in conjunction with each other.

Pupils will then choose a best explanation for why the dinosaurs died out, using the concept of inference to the best explanation. (The best explanation being one which explains lots of facts, is simple, combines with other explanations, and may refer to a basic scientific covering-law.)

They will consider the theological argument from design as a best explanation in metaphysical terms.

Some pupils will consider when we accept an explanation by studying the story of Wegener and his continental drift theory, which was not widely accepted in his lifetime, but later became incorporated into the geological theory of plate tectonics.

Finally, pupils will read short texts giving descriptions of the universe and how it came to be. They will also reflect on the power and effects of different types of explanation.

Aims of the topic

At the end of the topic, we hope that most students will...

· be able to match types of explanations to types of question;

· explain the term causation and link causes and effects; 

· select the best explanation for the extinction of dinosaurs;

· make informed responses to differing explanations of the origin and make up of the universe.

Some will not have progressed so far and will...

· match some explanations to appropriate questions;

· link causes and effects;

· choose the best explanation for the extinction of dinosaurs; 

· read given texts and describe in simple terms the explanations they are giving about the origins and/or make-up of the universe; discuss their own reasoned responses.

 Others will have progressed further, and will.... 

· use logical deduction to find ‘covering laws’ behind causal connections (arsenic example); 
· explain what makes a good explanation and use these criteria to select the best explanation for the extinction of the dinosaurs; 

· investigate Wegener’s theory of continental drift and the problems he had with it and consider why the theory of plate tectonics is more acceptable as an explanation than its rivals;

· make deductions from texts about explanations of the origins/make-up of the universe; reflect on these and offer informed opinions.

Key concepts

· Different types of explanations depend on the type of question being asked

· Causation in science

· Choosing the best explanation

· Accepting an explanation

· How acceptance of different explanations of the universe has effects on our daily lives

Learning Objectives / Outcomes

· Select appropriate explanations for type of question being asked.

· Use understanding of concept of causation to link events A and B causally.

· Explain why one explanation may be chosen above others.

· Give reasons for the final, modified acceptance of the continental drift theory. For Gifted and Talented Pupils.

· Interpret texts giving differing explanations of the universe, and communicate a view.

· Reflect on how our acceptance of one explanation over another effects our world view.

· Suggest how science and religion can work together, rather than in opposition.

Resources

Books

Poole ,Michael ‘A Guide to Science and Belief’ (Lion Publishing 1997)

Poole, Brown and Hookway ‘God Talk, Science Talk’, A teachers’ guide. (Lion Publishing 1997)

Teachers interested in what philosophers have said about causation would be interested to read relevant material from two outstanding and influential philosophers of the 18th century, whose ideas had many implications for later thought on perception and reality:

· David Hume (1711 – 1776) ‘Enquiries concerning the Human Understanding’.

Hume was the first to suggest that constant conjunctions (event B always comes after event A) do not necessarily imply causal connections (event B was caused by event A).

· Immanuel Kant (1724 – 1804) ‘Critique of Pure Reason’. Kant argued that linking events together causally is one of the ways in which the mind organises its experiences. Causation is built into the very fabric of our thinking.

· ‘Teach yourself Philosophy’ by Mel Thompson introduces the ideas of Hume and Kant in the section ‘What can we know?’ 

Web:

1. http://pubs.usgs.gov/publications/text/historical.html  
(This dynamic Earth; a historical perspective on continental drift/plate tectonic theories.)

2. http://www.enchantedlearning.com/subjects/astronomy/planets/earth/Continents.html 
(tectonic theory)  
3. http://kids.earth.nasa.gov/archive.pangaea/evidence.html 
(Evidence supporting continental drift.)

4. http://archive.ncsa.uiuc.edu/Cyberia/Cosmos/ExpandUni.html
(Expanding universe)

5. http://hubblesite.org/newscenter/archive/1996/21/  
(Hubble space telescope measures expansion rate of universe.)

6. http://paleo.gly.bris.ac.uk/communication/Couch/possible.html  
(Crazy dinosaur theories.)

7. http://paleo.gly.bris.ac.uk/communication/Lee/Welcome.html  
(evidence for the meteor impact that killed the dinosaurs.)

8. http://www.starcourse.org/jcp/religion.html
(John Polkinghorne argues against the multiple universe (multiverse) explanation, in favour of the explanation from design.) 
Curriculum Links: Geography; plate tectonics.
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