Creation and Evolution:  incompatible explanations?

Hampshire SACRE were concerned that teachers should have some guidance on handling the debate between science and religion, particularly in relation to the creationist-evolution debate. Having contacted some of you there appear to be no difficult issues in addressing this but replies suggested guidance would still be welcomed. I have set out below a way in which the major issues could be tackled though you would have to adapt the level of approach to the students you teach. I hope you find it useful. If you are using other resources that you find valuable do let me know and we can circulate further guidance on resources via the newsletter and the RE moodle.

1. Religion and science

The relationship between religion and science is a contested one and often fraught with emotional tension. My own experience includes going to an interdisciplinary research training seminar  in education and sitting in a group in which we had to introduce ourselves, our discipline, and one observation about a problem we encountered in our work. My ‘problem’ was that in religious education we often encountered student views that were negative about religion. A scientist in the group responded by saying that we deserved that and now science was getting its own back (on religion). I was taken aback because I hadn’t expected such a hostile response, but it is evidence that animosity still exists between religion and science and that that is a legacy of ways in which religion treated some scientists as heretics previously when it had greater influence and power, the case of Galileo is perhaps the most famous example. The tensions between religion and science should not be denied but nor should we paint a black and white picture in this respect, it is more complex than that and, in the way we teach RE in Hampshire we are always looking for our students to explore complexity.

What has made things particularly high profile, in terms of tension, is the debate that is now prevalent and newsworthy regarding the teaching of creationism (or ‘intelligent design’) and the arguments against religion made by Richard Dawkins, and others, firmly based on an evolutionary perspective. To ignore this debate would be wrong but it needs to be put in perspective. That is our job as teachers. We already have the pedagogical instrument to do this with our conceptual enquiry methodology which encourages students to enquire into issues and makes it possible to readily bring different arguments and perspectives into focus and analyse their claims and then ask students to make their own informed judgements, which they then have to defend. The creation-evolution debate then becomes a very worthwhile one to focus upon. Below I offer an example of how you could do that.

However, there are already a significant number of resources you can employ for  examining science and religion. A recent one of value is ‘Religion and Science in the 21st Century Classroom’ by Tonie Solberg and Geoff Teece. This is published by the University of Birmingham School of Education. Copies are available from Tonie Stolberg and he can be contacted at t.l.stolberg@bham.ac.uk 

This 60 page booklet offers a pedagogical approach based on enquiry that can easily be adapted to our conceptual approach. It covers a number of aspects of fruitful engagement between science and religion providing ideas for lessons, informative background reading and suggestions for resources. If you want a fuller volume then buy Tonie L. Stolberg and Geoff Teece (2009) Teaching Religion and Science: pedagogy and practice, London: Routledge. The importance of Stolberg’s and Teece’s approach is that it is well informed, thorough and thoughtfully worked out in terms of teaching and learning, using the idea of ‘skillful means’ borrowed from the Buddhist tradition as a basis for enquiry. Their Lesson 2 (pages  46-48) focuses on the evolution debate. I have adapted that below to suit our conceptual enquiry methodology and give a more detailed focus to the enquiry activities.

2. Creation-Evolution Debate

However, this debate is complex and, as you will see below, from the quotations presented, it is not an easy enquiry for students to follow. I suggest it can be simplified and many of you will have resources to hand or worked examples through which you do that. The main point of this guidance is to clear up any misunderstandings in the creation-evolution debate and for you to add anything I have presented to your present way of doing an enquiry into this issue.

Summary of Points

· Evolution is a theory propounded by Charles Darwin based on empirical scientific method

· Natural selection is the key idea that Darwin uses

· Natural selection is in tension with any design hypothesis

· There is a scientific hypothesis based on ‘intelligent design’

· Creationism, as a literal reading of the account in Genesis, is at odds with Darwin’s theory

· Metaphorical readings of Genesis can be aligned with evolution as a scientific theory 

· The idea of a creator God or intelligent design does not accord with the principle of natural selection

· Sometimes creationism (the literal reading of Genesis) and intelligent design are conflated as religious understandings that oppose evolutionary theory

3. Cycle of learning

Key concept: evolution
Enquire. 

Key question: What did Darwin mean by evolution and what issues does it raise?
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Anti-Darwin cartoon 1800s

http://rationalrevolution.net/articles/understanding_evolution.htm
Activity 1: use the above cartoon to introduce students to the issue: 

· Why would a cartoonist portray Darwin in this way?

· What does it suggest about the way his theory of evolution has been interpreted?

· Who would want to portray Darwin in this way and why? (scientists/ religious believers?)

· Encourage students to see how his theory of evolution led to him being portrayed as a monkey-like character  and why both scientists and religious believers might  have found that amusing at the time

So far they have been hypothesising and relying on their prior knowledge and powers of observation. Use their responses to move on to an analysis of his evolutionist theory (below)

Darwin's theory of evolution is based on five key observations and inferences drawn from them. These observations and inferences have been summarized by the great biologist Ernst Mayr as follows:

1) 
Species have great fertility. They make more offspring than can grow to adulthood.

2) 
Populations remain roughly the same size, with modest fluctuations.

3) 
Food resources are limited, but are relatively constant most of the time.


From these three observations it may be inferred that in such an environment there will be a struggle for survival among individuals.

4)
In sexually reproducing species, generally no two individuals are identical. Variation is rampant.

5) 
Much of this variation is heritable.


From this it may be inferred: In a world of stable populations where each individual must struggle to survive, those with the "best" characteristics will be more likely to survive, and those desirable traits will be passed to their offspring. These advantageous characteristics are inherited by following generations, becoming dominant among the population through time. This is natural selection. It may be further inferred that natural selection, if carried far enough, makes changes in a population, eventually leading to new species. These observations have been amply demonstrated in biology, and even fossils demonstrate the veracity of these observations. 


To summarise Darwin's Theory of Evolution;

1. Variation: There is Variation in Every Population.

2. Competition: Organisms Compete for limited resources.

3. Offspring: Organisms produce more Offspring than can survive.

4. Genetics: Organisms pass Genetic traits on to their offspring.

5. Natural Selection: Those organisms with the Most Beneficial Traits
are more likely to Survive and Reproduce. 

Darwin imagined it might be possible that all life is descended from an original species from ancient times. DNA evidence supports this idea. 
Probably all organic beings which have ever lived on this earth have descended from some one primordial life form. There is grandeur in this view of life that, whilst this planet has gone cycling on according to the fixed law of gravity, from so simple a beginning endless forms most beautiful and most wonderful have been, and are being evolved. (Charles Darwin, The Origin of Species) 

http://en.wikipedia.org/wiki/Charles_Darwin
Activity 2: students can work in pairs or groups and:

· highlight what they think are the most important statements this text makes

· discuss and note any implications for our understanding of ourselves as a human species that this raises

· register any disagreements in discussion in the group and feed those back to the class

· compose a statement that they think explains what ‘natural selection’ means

In using this text students need to:

· be acquainted with the meaning of some of the technical terms used

· consider the difference between evidence and inference (evidence is empirically based but inference consists of other conclusions that may be drawn from the evidence)

· scrutinize the text to identify when it is summarising theory, when it might be hypothesising (making a statement that still needs evidential support), when it is making statements of a persuasive nature that are based on opinion.

To answer the key question students need to consider:

· what the key aspects of evolution as a theory are; for example what does ‘evolving’ mean?

· what other opinions and claims this theory might be in tension with and why

Contextualise

Key question: In what ways are these different responses to ‘evolution’ compatible or incompatible and why? 

Distribute the texts below amongst groups of students. Given that some of these texts are harder than others you can differentiate which group gets what text.

Ask the students in each group to discuss what significant point(s) the text is making and whether it is well made. Where more than one group has the same text, then ask them to confer on their observations and judgements.  For example, you could use the ‘ambassador’  technique here of one member of a group conferring with another group and feeding back, or put the groups together with appointed scribes.

Coming back together as a class get feedback from the groups on the text they read, the observations it was making and the issue (s) that raises and agree the issues and rank them.  Discuss any areas of the debate that students feel require more information as a result.

1. The Wilberforce-Huxley debate

‘Unless and until Darwinians could produce an explanation of how organisms of one species could eventually evolve into those of another, it was a fair criticism to say that Darwin had not offered a causal theory but only, at best, a hypothesis.’ (criticism by Bishop Samuel Wilberforce)32 

Prof. Huxley defended Mr Darwin's theory from the charge of its being merely an hypothesis. He said, ‘it was an explanation of phenomena in Natural History… it was an explanation of facts; and his book was full of new facts, all bearing on his theory. Without asserting that every part of the theory had been confirmed, he maintained that it was the best explanation of the origin of species which had yet been offered’. (defence of Darwin by Professor Thomas Huxley)35 

http://users.ox.ac.uk/~jrlucas/legend.html 

2. The position of the Catholic Church

The Catholic Church distinguishes between the evolution of the body and the special creation of the soul. Jones summarises the Catholic position by reference to Humani Generis, the encyclical of Pius XII, arguing that the Catholic Church does not forbid the theory of evolution as an explanation of the origin of the human body, but rejects the notion that the soul was not created directly by God.
This kind of language, however, poses problems in the debate with science because it smacks of vitalism, the incorporation of an ingredient in our natures which is not subject to scientific test.

http://www.counterbalance.net/ghc-evo/relig-frame.html
http://www.counterbalance.net/ghc-evo/human-frame.html
3. Darwin’s Challenge to Theological Positions

It is important to an understanding of the development of the ‘special relationship’ between evolutionary theory and theology to understand what it was about Darwin’s scheme which challenged 19th Century theological descriptions:

· Firstly: it refuted, virtually at a stroke, the notion that creatures had been individually designed by God, and hence any suggestion that one could argue directly from the ingenuity of their design, or the exquisite nature of their adaptation to their environment, to point to the existence or the ingenuity of such a Being.
 

· Secondly: it cohered with the geological proposal of Lyell that the Earth was very old, compared with the chronology suggested by Genesis, and that therefore no literal reading of Scripture could accord with the scientific account. 

· Thirdly: it implied that apes and humans share a common ancestor; rather than humans arising by any distinct act of creation which might guarantee their theological uniqueness. This received little emphasis in The Origin of Species but is very clear in Darwin’s later The Descent of Man (1871). 

These three conclusions now form the accepted background from which most theology reflects on the biosphere.

4. Evolution as divine purpose?

If it is simply asserted that God has used the processes of evolution to further divine purposes of creating a world in which there could be creatures like ourselves, then a further problem arises which was already known to Darwin, namely that evolution seems to contain such cruelty, waste and ugliness as to make it hard to defend as the means to a divine end. One of the strengths of Darwin’s theory was that it explained, without the need for any ad hoc hypotheses, both aesthetically appealing adaptations, such as the beak of the woodpecker, and the ‘ugliness’ of species like the ichneumonidae - wasps whose larvae are implanted within the body of a caterpillar and eat it alive from the inside.

http://www.counterbalance.net/ghc-evo/darwi2-frame.html 

Evaluate.

Key evaluative question: Is it possible to believe in both evolution and a creator God?

The texts below consolidate and extend students’ understanding and provide different perspectives on whether evolution and theological positions can be reconciled. You can select and amend as appropriate and use in a similar way to the activities provided in Contextualise. The main thing is to draw out the way in which the issues in the debate over creation-evolution have been responded to.

1. Creationism and intelligent design

Creationism is focused on defending a literal reading of the Genesis account, usually including the creation of the earth by the Biblical God a few thousand years ago. Unlike creationism, the scientific theory of intelligent design is agnostic regarding the source of design and has no commitment to defending Genesis, the Bible or any other sacred text. Instead, intelligent design theory is an effort to empirically detect whether the "apparent design" in nature observed by biologists is genuine design (the product of an organizing intelligence) or is simply the product of chance and mechanical natural laws. This effort to detect design in nature is being adopted by a growing number of biologists, biochemists, physicists, mathematicians, and philosophers of science at American colleges and universities. Scholars who adopt a design approach include biochemist Michael Behe of Lehigh University, microbiologist Scott Minnich at the University of Idaho, and mathematician William Dembski at Baylor University. (3)

http://www.discovery.org/a/1329
2. What is creationism? What is creation science? What is intelligent design theory? 

Creationism, creation science, and intelligent design theory are three religious theories of creation offered to explain the origins of the universe. 

It is difficult to distinguish among these theories. However, this is a starting point: 

· Creationism is the belief that God has created the universe and/or humankind. Creationists typically subscribe to the account of creation presented in the Bible's Book of Genesis.


· Creation Science attempts to prove that the world was created by God via the disproof of evolution and by offering interpretations of scientific data to "prove" the creation account in Genesis. 


· Intelligent Design theorists similarly offer a theory of God's role in the creation, arguing that the very complexity and organization of the world -- and the failure of science to explain it all -- makes God's intervention the only reasonable explanation. Intelligent design theorists do not typically rely on Genesis, instead working to find evidence of God's role in creation in their observations of the world.

3. 
Intelligent design

Intelligent design is the assertion that "certain features of the universe and of living things are best explained by an intelligent cause, not an undirected process such as natural selection."[1]

HYPERLINK "http://en.wikipedia.org/wiki/Intelligent_design" \l "cite_note-1"[2] It is a modern form of the traditional teleological argument for the existence of God, modified to avoid specifying the nature or identity of the designer.[3] The idea was developed by a group of American creationists who reformulated their argument in the creation-evolution controversy to circumvent court rulings that prohibit the teaching of creationism as science.[4]

HYPERLINK "http://en.wikipedia.org/wiki/Intelligent_design" \l "cite_note-kitzruling-IDandGod-4"[5]

HYPERLINK "http://en.wikipedia.org/wiki/Intelligent_design" \l "cite_note-ForrestMayPaper-5"[6] Intelligent design's leading proponents, all of whom are associated with the Discovery Institute, a politically conservative think tank,[7]

HYPERLINK "http://en.wikipedia.org/wiki/Intelligent_design" \l "cite_note-aaas_pr-7"[8] believe the designer to be the God of Christianity.[9]

HYPERLINK "http://en.wikipedia.org/wiki/Intelligent_design" \l "cite_note-CitizenLink-9"[10] Advocates of intelligent design argue that it is a scientific theory,[11] and seek to fundamentally redefine science to accept supernatural explanations.[12]
4. 
The argument from design

One of the argument's more famous variations involves an analogy with a watch. William Paley (1743-1805), the Archdeacon of Carlisle, writes in his Natural Theology (1802): 

In crossing a heath, suppose I pitched my foot against a stone and were asked how the stone came to be there, I might possibly answer that for anything I knew to the contrary it had lain there forever; nor would it, perhaps, be very easy to show the absurdity of this answer. But suppose I had found a watch upon the ground, and it should be inquired how the watch happened to be in that place, I should hardly think of the answer which I had before given, that for anything I knew the watch might have always been there.
The reason, he says, that he couldn't conceive of the watch having been there forever is because it is evident that the parts of the watch were put together for a purpose. It is inevitable that "the watch must have had a maker," whereas the stone apparently has no purpose revealed by the complex arrangement of its parts. 

http://skepdic.com/design.html 

5
An argument against design

"If there are any marks at all of special design in creation, one of the things most evidently designed is that a large proportion of all animals should pass their existence in tormenting and devouring other animals."

John Stuart Mill

http://skepdic.com/design.html 

6
Humans as Made in the Image of God

Genesis 1.26 describes humans as made in the image and likeness of God, the only creatures to which this direct connection with the divine is attributed. Theologically, then, the Christian tradition has asserted a radical discontinuity between humans and other creatures. Scientifically, the differences between humans and other animals are ones of degree, rather than a radical discontinuity of nature. (see the paradox of the development of modern humans).

A Darwinian account of humanity can find no place for the notion that the species suddenly acquired a property called ‘the image and likeness of God’. Human distinctiveness evolved gradually (see the evolution of hominids). Can theology frame its understanding of the imago Dei in such a way as to take account of this perception? There are three main possibilities for grounding this concept: 

the classical one that the image of God is in human rationality 

the ‘image’ being grounded in other common characteristics - love, uprightness, dominion, creativity 

that we should understand the ‘image’ in terms of capacity for authentic relationship (an understanding particularly attractive to certain trinitarian theologians). 

A modern description of the imago Dei should probably also emphasise creativity
which again is clearly an evolved characteristic.

7
Evolution and God as compatible

In fact, evolution is an absolutely essential ingredient in our thinking about God today. As the Roman Catholic theologian Hans Küng puts it, evolutionary theory now makes possible: 1) a deeper understanding of God--not above or outside the world but in the midst of evolution; 2) a deeper understanding of creation--not as contrary to but as making evolution possible; and 3) a deeper understanding of humans as organically related to the entire cosmos.(9)

Skeptics, of course, will immediately ask how theology can reconcile the idea of God with the role of chance in life's evolution. This is a crucial question, and the contrast position's casual conjecture that chance may not really exist is unsatisfactory. In fact, chance is quite real. It is a concrete fact in evolution, but it is not one that contradicts the idea of God. On the contrary, an aspect of indeterminacy is just what we should expect if, as religion maintains, God is love. For love never coerces. It allows the beloved--in this case the entire created cosmos--to be or to become itself. If, as theistic religious tradition has always insisted, God really cares for the well-being of the world, then the world has to be something other than God. It has to have a certain amount of "freedom" or autonomy. If it did not somehow exist on its own it would be nothing more than an extension of God's own being, and hence it would not be a world unto itself. So there has to be room for indeterminacy in the universe, and the randomness in evolution is one instance of it. 

http://www.aaas.org/spp/dser/03_Areas/evolution/perspectives/Haught_1995.shtml
8.
Evolution and God as incompatible

‘Darwinian evolution, specifically natural selection…shatters the illusion of design…and teaches us to be suspicious of any design hypothesis…I think the physicist Leonard Susskind had this in mind when he wrote, “…modern cosmology really began with Darwin and Wallace. Unlike anyone before them they provided explanations of our existence that completely rejected supernatural agents”’ (Richard Dawkins, 2006, The God Delusion, London: Bantam Press, p.118)
Communicate

Key Question: What is your response to the idea of ‘evolution’? 

Stimulus: Google earth images can be evocative for stimulating debate. Try the accompanying question: Can the universe be both majestic and meaningless?

Here students are being asked to make and justify a personal response. This is different to the Evaluate part of the cycle but continuous with it. They need to decide what they can bring to the argument between evolution and the issue it raises for belief in God. Where do they stand?

This might begin by summarising the class conclusions on the Evaluate question and the differing standpoints people have taken. You want the main interaction to be students responding to the views of other students and reconsidering and justifying their own position in the light of that.

Apply
Stimulus: 

Key question:  What are the implications of your response to the idea of evolution?

Here Apply can focus on the consequences of the debate in communicate. This can mirror the debate they have scrutinized in their enquiry. Thus, students need to consider how disagreement should be managed: by respecting each other’s views or by seeking to focus on their illogicality, lack of sensitivity to human feeling (in the case of science) or lack of evidential reasoning (in the case of religion). Here is the point where you want them to confront whether we can tolerate different ideas  and processes whereby we gain knowledge or not; whether it is the case that science and religion have two different functions (science telling us how and religion telling us why; science dealing in facts and religion in meaning) or not.

You may wish to organise a class debate at this point to finalise the enquiry.

For further reading on this I would particularly recommend Mary Midgley  (2002) Evolution as a Religion, London and New York: Routledge.

Ideally, this is an enquiry that can be done involving both RE and Science departments in a school which acknowledges the importance of the QCA’s guidance to create more interdisciplinary work in the secondary curriculum and produce ‘compelling lessons’.

Clive Erricker

