Follow-up lesson: The Perfect Parasite
Now the learners have done the hard work of taking the science story apart and getting right inside it – of uncovering all the layers of dirt and grime that obscure the big picture – it's time for them to play around with their newly acquired insights and understanding. 

There are any number of ways of reinforcing their learning and making it memorable. The essence of all of them is that learners finally get to unleash their own creativity on the new concepts. 

Three of the most appealing and educationally effective media for this are comic books, animation and drama. We provide some guidance and simple examples here. 

Teachers and pupils who have come this far should feel free to improvise, experiment and fly off in any direction they please.

Foundation

The statement types studied and identified in the basic lessons provide the framework for the creativity in this one. 

As long as a comic, an animation or a piece of drama – or a presentation, blogpost, podcast or news item – contains at least one of each of the five basic statement types it has a good chance of telling the science story well. Better indeed than most newspaper and TV accounts, which usually focus on applications of the research and rarely look at how the science is done or why.

Just to remind ourselves, the basic statement types that make up almost all science stories are these: 

1. New finding or development – what's new?

2. Accepted knowledge – what's old?

3. Methods or technology– how they did it

4. Possible application – what we can use it for

5. Aims of the research or reasons for doing it

The other statement types that appear in science stories, and can gradually be introduced with more experienced students, are: 

6. Hypothesis 

7. Evidence 

8. Prediction
9. Future work

10. Question 

11. Issue, analogy, speculation, scenario, point for discussion

12. Personal or other non-science statements

For present purposes we'll stick to the basic five and pick up where we left off at the end of the second lesson. At this point the class has used cooperative learning and reciprocal reading to set and answer questions on the text, explore the vocabulary, analyse the statement types and produce a summary sentence for each section of the story. 

Let's start with those summary statements and see what we might do with them. The class should take a look first at the colour coding of the summary statements they've come up with. If these don't contain at least one of each of the five basic statement types, they should search their colour-coded stories to see if they can find the missing types. 

Some stories will not contain Aims. Some might not have Applications. Some might not have New Findings. But if these are in the story we want at least one of each for what we're going to do next. 

This story about Markus Meissner's research on the apicomplexans contains more statements about existing knowledge and technology and methods than anything else. There are no New Findings in it. 

This is because the science is complex and unfamiliar and so are the methods the researchers use. So on the News page we concentrate on these. In the Discussion and Research page we start to take a look at some of Markus's findings.

Unclassified statements

The story also contains a few statements that we don't have colours for:
1. There are three people in Markus Meissner's office in the Wellcome Trust Centre for Molecular Parasitology at Glasgow University.

2. So chances are one of us has Toxoplasma gondii living in our body, he says. 

3. “I was tested when I started working with it. I've got it."

4. Toxoplasma gondii isn't a problem for Dr Meissner or most other people who have it and don't even know. 

5. So while working for his PhD at Heidelberg University.

6. "That's what kickstarted my scientific career," he says.

7. "It's like taking one part after another out of a car engine while it's still running. You learn what the different parts of the machine do." 

8. "A cell is a kind of machine. But it's much more complicated than any machine made by humans."

9. That's what appealed in fact to the young Markus when he first decided to study biology, he says now. 

10. "I could always imagine how a car works. If my father bought me a remote-controlled car I'd have one hour of fun playing with it, two hours to disassemble it and never get it back together again. It used to make him crazy."

11. "I've always loved trying to understand how things work. But how a snail or a Toxoplasma parasite can glide is much more mysterious than how a car can drive."

It's useful to go through these statements with the class and try to identify which category each of them belongs to. (No hands up, think-pair-share would work well.) It provides a nice introduction to some of the less common statements in a science story. These are also very often the kind of statements that lend themselves well to further research and discussion.

Here's our suggested classification. As always this is not definitive and differences between ours and teacher or pupil opinions should be seen as opportunities for discussion.

1. There are three people in Markus Meissner's office in the Wellcome Trust Centre for Molecular Parasitology at Glasgow University. (non-science statement 12)

2. So chances are one of us has Toxoplasma gondii living in our body, he says. (issue, discussion point 11) 

3. “I was tested when I started working with it. I've got it." (personal 12, issue 11)

4. Toxoplasma gondii isn't a problem for Dr Meissner or most other people who have it and don't even know. (issue 11)

5. So while working for his PhD at Heidelberg University. (personal 12)

6. "That's what kickstarted my scientific career," he says. (personal 12)

7. "It's like taking one part after another out of a car engine while it's still running. You learn what the different parts of the machine do." (analogy 11)

8. "A cell is a kind of machine. But it's much more complicated than any machine made by humans." (analogy 11)

9. That's what appealed in fact to the young Markus when he first decided to study biology, he says now. (personal 12)

10. "I could always imagine how a car works. If my father bought me a remote-controlled car I'd have one hour of fun playing with it, two hours to disassemble it and never get it back together again. It used to make him crazy." (personal 12)

11. "I've always loved trying to understand how things work. But how a snail or a Toxoplasma parasite can glide is much more mysterious than how a car can drive." (personal 12)

Comic books 

So what's next? Well a piece of software called Comic Life is a nice place to start. This lets learners create comic books with text and images they find or make themselves. It's user-friendly and easy to learn and work with. 

In groups the class can create comic book pages using Comic Life from their summary statements for this story. Here's a sample from a previous story produced in a very short time by someone who had never used the software before: www.realscience.org.uk/parasites/molecular-parasites-comic.html 

Teachers interested in exploring the learning possibilities of comic books – in science or any other subjects – could take a look at these resources developed by Inveralmond Academy English teacher and Scottish Book Trust online teacher in residence, Michael Stephenson: www.scottishbooktrust.com/otir/tm2
Animation

Moving on from comic books, animation motivates youngsters and is increasingly used in schools, particularly with the Wallace and Gromit claymation type of techniques. The drawback of these is that they take a lot of time and patience, as well as a fair bit of sculpting skill. There are alternatives.

xtranormal is free software that produces animation from text, using one or two selected characters. Here's an example of what it can do, using our own summary statements from a previous story. Note that we haven't stuck to the original order of these, but have rearranged them to tell a more or less logical tale.

www.xtranormal.com/watch/7436275

Again this is just a sample from someone who had never used the software before. 

Other possible tools for animation include GoAnimate, Devolver, Animasher, Voki and Zimmer Twins. Take a look here for a quick review of all these: 

http://mashable.com/2010/10/27/create-animations-online/?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+Mashable+%28Mashable%29
Drama

Both comics and animation can be used to test out drama scripts and ideas. If your school has a drama specialist, she or he will be able to create workshops for young people to explore ideas and improvise creative possibilities. 

In this story for instance you could dramatise a conversation between the young Markus and his father, who has just discovered the new car he bought him in pieces on the living-room floor.

You might invent a conversation between Toxoplasma gondii and the cat it's infected – or between Toxoplasma and Plasmodium.

Here's a flavour of the possibilities, using xtranormal again, with the earlier story. (Note than humour can work, even with serious subjects.)

www.xtranormal.com/watch/7437691/

Unleash the kids' creativity. It's amazing what they come up with.

Talk to the scientists. Email them. Use the Real Science search engine at www.realscience.org.uk/newfind-more-resources.html to find more words, images and ideas. 

Final thoughts

When improvising or writing a script for comic book, animation or drama, students should not put made-up words in a real scientist's mouth. 

If real scientists appear as characters, only sentences they have said should be attributed to them – and these shouldn't be quoted in a misleading context. It is always worth checking with the scientists that they are happy with what you have done.

Fictional characters and the students themselves, if they appear in the stories, can be made to say anything they like. That's the beauty of being scriptwriters and directors.

One final piece of advice for students: Make your images of scientists diverse. Have young and old ones. Make them women. Make them black, brown, red, white, yellow. Put them in wheelchairs. Give them scruffy jeans or smart suits.

Scientists are among the most diverse people on earth. They're pretty much like everybody else. Just more fun to be around. 

:-) 
� The inspiration for this approach comes from a comic book about the parasites and the scientists working to defeat them produced at the Wellcome Trust Centre for Molecular Parasitology in Glasgow University – of which Dave Barry is director. 





You can find the comic book here: www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_peda/documents/web_document/wtx059835.pdf





Credit for this well-received creation goes to researcher Jamie Hall and illustrators Ed Ross: http://edwardmaross.blogspot.com and Rachel E Morris www.rachelem-illo.com Learn more here: http://wellcometrust.wordpress.com/2010/06/15/of-parasitology-and-comics/
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