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                Teacher Notes
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	Resources

Textbook p142

PowerPoint: “Diversity”




Introduction

Explaining how all the diverse forms of life on earth arose is at the heart of the evolution debate. Lamarck, Darwin and Wallace all put forward scientific theories for how this diversity arose. 

The activity
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How Science Works

Ai Identifying and classifying living things is fundamental to understanding their variety.

Cc An event is often explained by relating it to a particular scientific theory (or theories). A scientific theory proposes an underlying process that results in the observations we have made.




All of the information and questions here will be best treated as discussion topics, some perhaps in small groups before coming together for an overview. 

Part 1 asks students to consider the diversity on earth by looking at a brief PowerPoint, which illustrates the range of variation in form in living things. It also points out that such variation can occur at a group or species level, not just across the spectrum of living things.

One slide illustrates the adaptiveness of variation and students are asked to contribute to the PowerPoint with photos of their own.


Familiar animals or plants can easily be used to illustrate adaptation; frogs hind legs, earthworms flexible body shape, a snail’s shell. The camouflage on common banded snails is good, in that it is also an example of natural selection. Each student could bring in one or two photos of a banded snail and the variation should be clear (see photo opposite and website below).

http://www.evolutionmegalab.org/en/information/viewInstructions  

Part 2 moves on to consider some earlier scientific explanations for the diversity of life, focussing on Lamarck’s ideas. They are asked to summarise Lamarck’s theory but also to pick up on a weakness in his idea by considering evidence that was not available at the time. 

Suggested discussion points from questions

1.  
Why do we consider Lamarck’s explanation a scientific theory but call the creation stories ‘myths’?

His theory suggested a mechanism that allows us to make predictions. These predictions can be tested and verified or falsified depending on whether observations agree or disagree with predictions from the theory. The myths all suggest some magical intervention that is completely unpredictable. The fact that Lamarck was wrong does not make his theory unscientific; in fact it shows the effectiveness of science.

2. 
According to Lamarck, what feature of the environment encourages the development of long necks in giraffes?

The fact that food requirements for the number of giraffes in a population exceeds the available food sources, and more food is available as leaves higher up on the trees.  
3.  
Lamarck lacked evidence for a key part of his idea. What was this and why do you think this evidence was missing at the time?

He did not know about the mechanism for inheritance, not known until the discovery of genes.

5. 
Darwin showed that Lamarck’s theory was wrong.  Suggest why Darwin still thought that Lamarck’s contribution was very important. 


By developing a scientific explanation for diversity Lamarck made the subject open to debate and to predictions and observations to test them.  His theory stimulated other work which led on to new and better theories in a way that creation stories could not.   
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​​​​Introduction
Life shows astonishing variety. This is known as biodiversity. For thousands of years, we have tried to explain where we come from: how humans came about. More recently, we have tried to explain how biodiversity arose. Early explanations involved creation by a god or similar higher being. These ideas are also the basis of most religions.

By the 1800s however, scientists such as Jean Baptiste Lamarck, Charles Darwin and Alfred Wallace put forward other explanations for the diversity of life and, by definition, the origins of human beings.

The Activity

Part 1 The diversity of living things

1. Look at the PowerPoint slides that illustrate some of the wide variety (diversity) of living things. Notice that there is even diversity within a group of living things like the 10-spot ladybirds in slide 3 (Darwin and others referred to this as variation). This diversity is a result of adaptations to the environment where an organism has to survive. An example of this is the camouflage shown in slide 4.

2. As you watch the PowerPoint, make a note of any features illustrated by each slide: variety within a population; diversity and adaptations; the purpose of any adaptations shown etc. Discuss your own notes with others in your group, to agree a list of features that you observed and explanatory notes.

3. Using a digital camera or your mobile phone, take a picture of some living organisms to show variation between individuals in the same population. Take a second picture which illustrates an adaptation to the environment: an example might be a snail with its shell, or a leaf showing its veins. Be prepared to explain the purpose of the adaptations. If each student in the group takes a different picture, you can copy them into the PowerPoint to make a longer presentation of your own. Add notes to the PowerPoint in the notes section.

Part 2 Scientific evidence

Scientists observe measure and record what they see around them. Using evidence and their own imagination, scientists then propose a theory to explain the evidence. This theory could be wrong, but if it is successful in explaining the existing evidence and in predicting the outcomes of new observations it is accepted as our best explanation. If new evidence comes along, the theory may be proved wrong, or, more likely, it is refined so that it fits in with observations.

Thinkers and scientists have always noted the diversity of living things.  By the 1700s many also began to consider the striking similarities between some different species and between existing species and fossils. This led some of them to speculate that species might have evolved from common ancestors. 

Jean Baptiste Lamarck proposed an explanation for how evolution might have happened, based on evolution by acquired characteristics.  

Read page 142 of your textbook (“Evolution before Darwin”) and p143 about how scientific theories develop.

Questions to discuss

1.  
Why do we consider Lamarck’s explanation a scientific theory but call creation stories ‘myths’?

2.  
According to Lamarck, what feature of the environment encourages the development of long necks in giraffes?

3. 
Lamarck lacked evidence for a key part of his idea. What was this and why do you think this evidence was missing at the time?

4. You decide that, when you have children, you want them to be big and strong. You decide to go to the gym every day for a year. You ‘pump iron’ and develop really big, impressive muscles so that your children will inherit big impressive muscles. 
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Would this work? Discuss this with a partner and write down in one sentence the main reason why this would not work. Compare this to other group’s sentences.

This is more or less what Lamarck proposed – evolution by inheriting acquired characteristics.

To an extent, Lamarck wasn’t as badly wrong as is often portrayed. His theory fitted observations at the time and he suggested a mechanism.   Charles Darwin described Lamarck as a ‘justly celebrated naturalist’, because he was the first person to get people interested in the idea that changes in the living world were the result of scientific law and not of miraculous interventions. 

5. 
Darwin showed that Lamarck’s theory was wrong.  Explain why Darwin still thought that Lamarck’s contribution was very important. 
Note; You might ask them in a previous lesson to bring in photos ready for this part of the activity.








Page 2

                 ©The Nuffield Foundation, 2008



Copies may be made for UK in schools and colleges

