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Daily tip for running science class discussions and groupwork.

News
University of East Anglia: 1-Feb-2007 14:00 Eastern US Time

Scent of the seaside

Scientists have discovered exactly what makes the seaside smell like the seaside – and bottled it. The mystery was unlocked thanks to novel bacteria from England’s Norfolk coast.

A team at the University of East Anglia isolated the microbe from the mud at Stiffkey salt marsh. Their aim was to identify the gene that makes the bacteria give off a strong-smelling gas. This is called dimethyl sulphide (DMS). 

“On bracing childhood visits to the seaside we were always told to ‘breathe in that ozone, it is good for you’,” said Prof Andrew Johnston.

“But we were misled, twice over. Firstly because that distinctive smell is not ozone. It is dimethyl sulphide. And secondly, because inhaling it is not necessarily good for you.”

DMS is a little known but important gas. Tens of millions of tonnes of it are released across the world's oceans, seas and coastlines. It is produced by microbes that live near plankton and marine plants. This includes seaweeds and some salt-marsh plants. 

The gas plays an important role in the formation of cloud cover over the oceans. This has major effects on climate. Indeed the phenomenon was used by James Lovelock as part of his 'Gaia hypothesis'. 

DMS is also a highly effective food marker for ocean-going birds like shearwaters and petrels. It acts as a homing scent. The birds can sniff out their plankton food in the lonely oceans at astonishingly low levels.

Scientists have known about DMS for many years. But the genes responsible for it have never before been identified. The new findings will be published in the journal Science on Friday February 2.

The scientists isolated a single gene from a bacterium collected from the mud of Stiffkey marshes, said Prof Johnston. “We deduced that the mechanisms involved in DMS production differ markedly from those that had been predicted. And we discovered that other, wholly unexpected bacteria could also make that seaside smell.”

The new discovery adds to the varied list of Stiffkey's claims to fame. The small coastal village is renowned for its 'Stewkey Blue' cockles. It was the home of Henry Williamson, author of 'Tarka the Otter'.

A more controversial figure from Siffkey's past was its rector, Rev Harold Davidson. He was defrocked in 1932 after allegedly 'cavorting with' London prostitutes. He later joined a circus and died after being mauled to death by a lion in Skegness. 

The UEA scientists are hoping to avoid such a fate, said Prof Johnston.

400 words

Flesch reading ease: 61.1

Flesch-Kincaid Grade level: 7.7

Word bank
Pupils will not know some of the words used in the text. Meanings are given below, followed by an exercise in matching words and meanings. 

Teachers may choose to provide some or all of the meanings to help pupils read and understand the story. An approach that leads to better learning is to ask pupils to complete as much of Activity 1 as possible during their first encounter with the text.

By tackling this exercise and those that follow – which are known collectively as directed activities related to texts (DARTs) – pupils can engage with a piece of writing, and learn a great deal from it, even when many of its ideas and words are unfamiliar to them.


Word
Meaning

1
allegedly
not proved yet

2
bacteria
a microscopic form of life

3
bracing
making you feel refreshed and healthy

4
cavort
jump or run about in an excited way

5
cockle
kind of edible shellfish

6
conception
fertilisation of egg by sperm

7
controversial
causing argument or disagreement

8
deduce
work out logically starting from something known to be true

9
defrock
remove a clergyman’s right to practice

10
distinctive
marking out as different

11
Gaia
the hypothesis that all Earth is one living thing, with different species acting like the cells of a body, and working together for the benefit of the whole. (Named after Gaia, the Greek goddess of the Earth.)

12
gene
tiny part of animal and plant cells that controls what is inherited

13
hypothesis
a tentative explanation that leads to predictions that can be tested

14
identify
recognise as something

15
inhaling
breathing in

16
inherit
get from parents at conception

17
isolate
separate out from other things

18
mechanisms
details of what happens to cause something

19
microbe
a microscopic creature, such as a bacterium or virus; a germ

20
molecule
the smallest part of a substance that can exist; made of two or more atoms joined together

21
novel
new and unusual

22
ozone
a form of oxygen in which each molecule consists of three atoms instead of two, as in the more common form

23
phenomenon
an observed fact or event

24
plankton
tiny living things that drift through the layers of the ocean, and are food for many forms of life

25
prediction
a thing that has been said will happen before it does; a forecast

26
recognise
know and remember

27
rector
a clergyman in the Church of England

28
responsible for
causing

29
tentative
not definite or certain

30
varied
of different kinds

Activity 1

Mixed-up meanings

Pupils should try to fill in the blanks in the final column with the words that match the meanings. The words needed are listed, randomly mixed, in the first column.

This exercise should not be tackled in isolation, but by a reader with access to the story itself: The contexts in which words are used provide powerful clues to their meanings.  


Word
Meaning
Word should be

1
hypothesis
not proved yet


2
molecule
a microscopic form of life


3
novel
making you feel refreshed and healthy


4
isolate
jump or run about in an excited way


5
gene
kind of edible shellfish


6
rector
fertilisation of egg by sperm


7
inherit
causing argument or disagreement


8
ozone
work out logically starting from something known to be true


9
prediction
remove a clergyman’s right to practice


10
bracing
marking out as different


11
mechanisms
the hypothesis that all Earth is one living thing, with different species acting like the cells of a body, and working together for the benefit of the whole. (Named after Gaia, the Greek goddess of the Earth.)


12
microbe
tiny part of animal and plant cells that controls what is inherited


13
plankton
a tentative explanation that leads to predictions that can be tested


14
phenomenon
recognise as something


15
cockle
breathing in


16
controversial
get from parents at conception


17
conception
separate out from other things


18
recognise
details of what happens to cause something


19
allegedly
a microscopic creature, such as a bacterium or virus; a germ


20
cavort
the smallest part of a substance that can exist; made of two or more atoms joined together


21
bacteria
new and unusual


22
distinctive
a form of oxygen in which each molecule consists of three atoms instead of two, as in the more common form


23
responsible for
an observed fact or event


24
varied
tiny living things that drift through the layers of the ocean, and are food for many forms of life


25
Gaia
a thing that has been said will happen before it does; a forecast


26
inhaling
know and remember


27
identify
a clergyman in the Church of England


28
tentative
causing


29
deduce
not definite or certain


30
defrock
of different kinds


Activity 2

Comprehension 

1. Where was this research done?

2. What was the aim of the research?

3. What is the name of the gas that gives the seaside its distinctive smell?

4. What is the name of the gas most people think gives the seaside its distinctive smell?

5. What else do people usually get wrong about this smell?

6. What type of living thing produces the gas?

7. How much of this gas is released from the world’s seas and oceans every year?

8. What effect does the gas have when it rises into the sky?

9. Can you think what ‘major effects on climate might mean’?

10. How does dimethyl sulphide help seabirds to find food in the ocean?

11. Does there need to be a lot of this gas in the air for the birds to smell it?

12. What words in the story gave you the answer to the last question?

13. Why do you think the writer calls it a “homing scent”?

14. Scientists have known about dimethyl sulphide for a while. So what is new about this latest research?

15. The scientists “isolated a single gene” in the bacteria. What did this gene do?

16. Isolate means to separate out from lots of other things that are almost the same. Can you think what these other things would have been?

17. Prof Johnston mentions two new findings the scientists made, once they had isolated the gene and figured out what it did. The first was that the gas was made in the bacteria in a different way to what scientists had thought. What was the other new finding?

18. Name one other thing the writer tells us about Stiffkey.

19. From this whole story what do you think you will remember in a month’s time?

20. Why?

Activity 3

Find the missing word

Pupils should try to fill in the blanks using clues from the rest of the sentence. When in doubt, the length of each blank indicates the length of the missing word. A complete list of words that belong in the blanks is provided at the end of the passage.

Scent of the seaside

Scientists have discovered exactly what makes ___ seaside smell like the seaside - and bottled it. ___ mystery was unlocked thanks to novel bacteria from England's _______ coast.

A team at the University of East Anglia isolated ___ microbe from the mud at Stiffkey salt marsh. Their ___ was to identify the gene that makes the bacteria ____ off a strong-smelling gas. This is called dimethyl sulphide _____. 

"On bracing childhood visits to the seaside we ____ always told to 

'breathe in that ozone, it is ____ for you'," said Prof Andrew Johnston.

"But we were misled, _____ over. Firstly because that distinctive smell is not ozone. __ is dimethyl sulphide. And secondly, because inhaling it is ___ necessarily good for you."

DMS is a little known but _________ gas. Tens of millions of tonnes of it are ________ across the world's oceans, seas and coastlines. It is ________ by microbes that live near plankton and marine plants. ____ includes seaweeds and some salt-marsh plants. 

The gas plays __ important role in the formation of cloud cover over ___ oceans. This has major effects on climate. Indeed the __________ was used by James Lovelock as part of his _____ hypothesis'. 

DMS is also a highly effective food marker ___ ocean-going birds like shearwaters and petrels. It acts as _ homing scent. The birds can sniff out their plankton ____ in the lonely oceans at astonishingly low levels.

Scientists have _____ about DMS for many years. But the genes responsible ___ it have never before been identified. The new findings ____ be published in the journal Science on Friday February _.

The scientists isolated a single gene from a bacterium _________ from the mud of Stiffkey marshes, said Prof Johnston. ___ deduced that the mechanisms involved in DMS production differ ________ from those that had been predicted. And we discovered ____ other, wholly unexpected bacteria could also make that seaside _____."

The new discovery adds to the varied list of __________ claims to fame. The small coastal village is renowned ___ its 'Stewkey Blue' cockles. It was the home of _____ Williamson, author of 'Tarka the Otter'.

A more controversial figure ____ Siffkey's past was its rector, Rev Harold Davidson. He ___ defrocked in 1932 after allegedly 'cavorting with' London prostitutes. __ later joined a circus and died after being mauled __ death by a lion in Skegness. 

The UEA scientists ___ hoping to avoid such a fate, said Prof Johnston.

These are all the words that belong in the blanks:
2, (DMS), ‘Gaia, “We, a, aim, an, are, collected, food, for, for, for, from, give, good, He, Henry, important, It, known, markedly, Norfolk, not, phenomenon, produced, released, smell, Stiffkey’s, that, the, The, the, the, This, to, twice, was, were, will

Answer Key:

Scent of the seaside

Scientists have discovered exactly what makes the seaside smell like the seaside - and bottled it. The mystery was unlocked thanks to novel bacteria from England's Norfolk coast.

A team at the University of East Anglia isolated the microbe from the mud at Stiffkey salt marsh. Their aim was to identify the gene that makes the bacteria give off a strong-smelling gas. This is called dimethyl sulphide (DMS). 

"On bracing childhood visits to the seaside we were always told to 'breathe in that ozone, it is good for you'," said Prof Andrew Johnston.

"But we were misled, twice over. Firstly because that distinctive smell is not ozone. It is dimethyl sulphide. And secondly, because inhaling it is not necessarily good for you."

DMS is a little known but important gas. Tens of millions of tonnes of it are released across the world's oceans, seas and coastlines. It is produced by microbes that live near plankton and marine plants. This includes seaweeds and some salt-marsh plants. 

The gas plays an important role in the formation of cloud cover over the oceans. This has major effects on climate. Indeed the phenomenon was used by James Lovelock as part of his 'Gaia hypothesis'. 

DMS is also a highly effective food marker for ocean-going birds like shearwaters and petrels. It acts as a homing scent. The birds can sniff out their plankton food in the lonely oceans at astonishingly low levels.

Scientists have known about DMS for many years. But the genes responsible for it have never before been identified. The new findings will be published in the journal Science on Friday February 2.

The scientists isolated a single gene from a bacterium collected from the mud of Stiffkey marshes, said Prof Johnston. "We deduced that the mechanisms involved in DMS production differ markedly from those that had been predicted. And we discovered that other, wholly unexpected bacteria could also make that seaside smell."

The new discovery adds to the varied list of Stiffkey's claims to fame. The small coastal village is renowned for its 'Stewkey Blue' cockles. It was the home of Henry Williamson, author of 'Tarka the Otter'.

A more controversial figure from Siffkey's past was its rector, Rev Harold Davidson. He was defrocked in 1932 after allegedly 'cavorting with' London prostitutes. He later joined a circus and died after being mauled to death by a lion in Skegness. 

The UEA scientists are hoping to avoid such a fate, said Prof Johnston.

Activity 4

What kind of statement?
Students should read the news story on page 1 about the latest scientific research, and highlight phrases or sentences according to the following key (or any other way of indicating the different types of statement that can be done with the resources in their pockets or in your classroom):

Existing knowledge

Reasons/aims for doing the research

Technology and methods

New findings or developments

Hypothesis

Prediction

Evidence
Issues and applications

Normally no more than one phrase or sentence should be highlighted in each paragraph, unless the reader decides that a particular paragraph contains several really important ideas. 

Usually the decision will not be too difficult. But choosing between, say, hypotheses and new findings can sometimes be tricky. There isn’t always an obviously right or wrong answer, even to the scientists themselves. 

Pupils should be encouraged not to agonise too long over their choice of statement type, but to be prepared to give reasons for their decisions. 

Note: A hypothesis is a “tentative explanation that leads to predictions that can be tested by experiment or observation”.
Answer Key: (This is an illustrative set of choices. There are many others.)

Scent of the seaside

Scientists have discovered exactly what makes the seaside smell like the seaside – and bottled it. The mystery was unlocked thanks to novel bacteria from England’s Norfolk coast.

A team at the University of East Anglia isolated the microbe from the mud at Stiffkey salt marsh. Their aim was to identify the gene that makes the bacteria give off a strong-smelling gas. This is called dimethyl sulphide (DMS). 

“On bracing childhood visits to the seaside we were always told to ‘breathe in that ozone, it is good for you’,” said Prof Andrew Johnston.

“But we were misled, twice over. Firstly because that distinctive smell is not ozone. It is dimethyl sulphide. And secondly, because inhaling it is not necessarily good for you.”

DMS is a little known but important gas. Tens of millions of tonnes of it are released across the world's oceans, seas and coastlines. It is produced by microbes that live near plankton and marine plants. This includes seaweeds and some salt-marsh plants. 

The gas plays an important role in the formation of cloud cover over the oceans. This has major effects on climate. Indeed the phenomenon was used by James Lovelock as part of his 'Gaia hypothesis'. 

DMS is also a highly effective food marker for ocean-going birds like shearwaters and petrels. It acts as a homing scent. The birds can sniff out their plankton food in the lonely oceans at astonishingly low levels.

Scientists have known about DMS for many years. But the genes responsible for it have never before been identified. The new findings will be published in the journal Science on Friday February 2.

The scientists isolated a single gene from a bacterium collected from the mud of Stiffkey marshes, said Prof Johnston. “We deduced that the mechanisms involved in DMS production differ markedly from those that had been predicted. And we discovered that other, wholly unexpected bacteria could also make that seaside smell.”

The new discovery adds to the varied list of Stiffkey's claims to fame. The small coastal village is renowned for its 'Stewkey Blue' cockles. It was the home of Henry Williamson, author of 'Tarka the Otter'.

A more controversial figure from Siffkey's past was its rector, Rev Harold Davidson. He was defrocked in 1932 after allegedly 'cavorting with' London prostitutes. He later joined a circus and died after being mauled to death by a lion in Skegness. 

The UEA scientists are hoping to avoid such a fate, said Prof Johnston.

Activity 5
Topics for group discussion or pupil presentations

A. This story shows it’s tough to learn science from the newspapers. 

First a little background: The stories that appear in realscience are written originally by people called press officers. Usually we then have to do a bit of work on them, to make them fairly readable to schoolkids.

This story needed very little done to it, as it already scored high on readability. It also did well the most important job of any press release: It jumped out from the dozens of stories that appear in a journalist’s inbox every day.

But the analysis of Activity 4 is very revealing: The majority of the statements in the story are about existing, accepted knowledge, not about the new research. The writer of the press release is good at her job, but she is not a scientist.

All the real science in this story is contained in the fourth paragraph from the end – namely Prof Johnston’s words about the mechanisms that create the smelly gas, and about other bacteria that can also do this.

This is very sketchy and superficial and raises far more questions than it answers. So:

1. Working in groups, pupils should brainstorm a list of questions this story raises in their minds. The whole class should then decide on a top five. In groups, pupils should then compete to answer these questions most effectively in a given time. [One that might not occur to them is getting in touch with the scientists who did the research. Scientists are more approachable nowadays than in the past, and some will answer emails from schools.] 

2. Pupils should find a science story in the newspapers, carry out an Activity 4 analysis on it, then study the different types of statement to see how much real science is in their chosen story. They should then present their findings to the class, together with their answer to the question: How much science can you learn from the newspapers?

B. Pupils should investigate the following questions: 

1. What is DNA cloning?

2. Has it anything to do with the cloning that led to Dolly the sheep?

3. What has DNA cloning to do with this story?

Useful website: http://www.ornl.gov/sci/techresources/Human_Genome/elsi/cloning.shtml

Links to free activities, lesson plans and background information.

1. http://www.actionbioscience.org/education/guilfoile.html “The purpose of this article is to help teachers integrate biotechnology into their classroom, by providing resources along with background information and a guide to appropriate topics and exercises.”
2. http://www.norfolkcoast.co.uk/location_norfolk/vp_stiffkey.htm http://www.northnorfolkimages.co.uk/location/stiffkey.html All about Stiffkey – which is pronounced ‘Stewkey’.PRIVATE "TYPE=PICT;ALT=Stiffkey marshes" “Contrast the purple carpet of Sea Lavender (Limonium vulgare) and the aromatic, grey-green Sea Wormwood (Artemesia maritima). …While all around is the perpetual sound of its birdlife.” And watch out for the ghosts….
3. http://learn.genetics.utah.edu/units/activities/print-and-go/dnaextract.cfm Students extract DNA from the pea (Mendel's organism of choice) using common household chemicals. This basic protocol can be used to extract DNA from other sources too, demonstrating that the DNA molecule is present in all living things.

4. http://www.soc.soton.ac.uk/gg/classroom@sea/general_science/food_webs.html Plankton and marine food webs: “All organisms in an ecosystem are linked together by their feeding relationship. The sequence of steps that represent the feeding relationships are the food chains.”

5. http://www.ifgene.org/glossary.htm Glossary of genetics and genetic engineering with key to abbreviations
6. http://library.thinkquest.org/C003763/index.php?page=planet06#1 Background on Gaia hypothesis of James Lovelock and Lynn Margulis. This states that the interactions of all the organisms and all the environments of Earth make it a single organism. There is a link to an animation of Daisyworld, which illustrates the idea in an appealing way.

7. http://school.discovery.com/schooladventures/planetocean/tips.html Planet ocean project from Discovery School: “While not as endless as the universe, the ocean is huge. As a teacher you can approach studying the ocean in different ways: Explore the geological processes at play. Discuss the different environments within the ocean. Go back in geological time and talk about how life evolved in the ocean.

8. http://www.education-world.com/a_lesson/lesson060.shtml Eighteen activities for students to practice their math, geography, science, and language skills while learning about the world's oceans.

9. http://www.teachersdomain.org/resources/tdc02/sci/life/gen/moleclevgen/index.html Think all DNA resides in the nucleus? Want to know how to decipher a DNA code into protein? This article, filled with colourful visuals, goes down to the microscopic level as it explains the workings of DNA, RNA and proteins inside living cells.

10. http://en.wikipedia.org/wiki/Dimethyl_sulfide Brief background on dimethyl sulphide and its importance.

11. http://saga.pmel.noaa.gov/review/dms_climate.html Teacher background on dimethyl sulphide.

Links to more links

http://seawifs.gsfc.nasa.gov/OCEAN_PLANET/HTML/search_educational_materials.html Educational materials from the Ocean Planet exhibition by the Smithsonian Institution.

http://gila.lib.utk.edu/mediacenter/revolution/3-resources.html
More genetics, including links to biotechnology websites. 
Daily tip for science class discussions and groupwork

Summarise what was learned while valuing uncertainty: 

“Did you learn anything, or are you left thinking about anything?”

“What struck you?” “What do you want to remember?”

In general, use open questions (“What” and “Why”) over closed questions (“Is this clear?” or “Does that make sense?”), to give practice at putting complex ideas into language.

At the end of the session, give a “Minute Paper” or ask for the “Muddiest Point” and go over next session.

From ‘Managing Classroom Discussion’ by Roben Torosyan, Ph.D., Center for Academic Excellence, Fairfield University.
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