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News
Dalhousie University, Canada: 2-Nov-2006, EurekAlert

Fish collapse

Life in the world’s oceans is disappearing at ever faster rates. Within the lifetimes of today’s young adults all forms of seafood will be gone.

This is the startling conclusion of a report published in the 3 November issue of Science – the journal of the American Association for the Advancement of Science.

“Species have been disappearing from ocean ecosystems and this trend has recently been accelerating,” said Boris Worm. “Now we begin to see some of the consequences.”

If nothing is done to prevent it, all fish and seafood species will collapse, he says, “within my lifetime” – by the year 2048.

Worm is an assistant professor of marine conservation biology at Dalhousie University, Halifax, Canada. In the paper Impact of Biodiversity Loss on Ocean Ecosystem Services, he and an international team of scientists and economists study marine biodiversity. 

In particular they look at how biodiversity loss affects ecosystem services. These are goods and functions essential to the human population of the world – which is growing all the time. 

Worm and his colleagues have carried out the first wide-ranging assessment of biodiversity and ecosystem services said Science International Managing Editor Andrew Sugden. “The news is both bad and good.”

At present 29% of fish and seafood species have collapsed, Worm said. This means their catch has fallen by 90%. “It is a very clear trend and it is accelerating. We don't have to use models to understand this trend. It is based on all the available data.”

The scientists also discovered that the problem is far greater than losing a key source of food. Damage to the oceans affects fisheries. But it also affects the ocean much more widely. 

A number of services are in decline. The maintenance of water quality by biological filtering has fallen. There are fewer nursery habitats. There is less protection of seashores by marine species. 

Losing marine diversity also increases the risks of various unwanted events. These include beach closures, harmful algal blooms (such as red tide), oxygen depletion, fish kills and flooding.

“The good news is that it is not too late to turn things around,” Worm said. 

The scientists showed this by studying 48 marine areas around the world that have been protected to improve biodiversity. They found that diversity of species recovered dramatically because of the protection, Worm said – “and with it the ecosystem's productivity and stability.” 

Researchers studied a variety of information. They looked at local then regional then global scales. First they analysed 32 marine experiments that changed species diversity on local scales. 

Then they tracked the 1,000-year history of change in species diversity and the services it affects. They did this across 12 coastal regions around the world. Sources of information they looked at included archives, fishery records, sediment cores and archaeological data. 

Next the team put together fisheries catch data from 64 large marine ecosystems. The aim was to test for the effects of large-scale species loss on fisheries-related services. 

Finally, the scientists looked at how recovery of biodiversity in 48 marine protected areas affected the recovery of services.

They were surprised and pleased to find the same connections between biodiversity change and ecosystem services at all scales. These ranged from small square-metre plots to entire ocean basins. 

“This suggests that small-scale experiments can be used to predict large-scale ocean change,” says Worm.

It also means that the recovery of species found in small-scale regions, when protection is introduced, can be expected also at larger scales. 

“Through this research, it became clear to me that we hardly appreciate living on a blue planet. The oceans define our planet, and their fate may, to a large extent, determine our fate – now and in the future.” 

About the scientist: 

Boris Worm has always been fascinated by science and finding out how things work. Living by the ocean made him curious about sea life and he studied it at school. 

“We are losing some of the marine life most important to me,” he said. “The large sea turtles and large sharks are all endangered now. I live by the sea, and see whales as they travel. I know that we can see them now because 30 years ago people stopped whaling. 

“We have time to turn around the bad things happening in the oceans.”

700 words

Flesch reading ease: 54.6

Flesch-Kincaid Grade level: 9.0

Word bank
Pupils will not know some of the words used in the text. Meanings are given below, followed by a table mixed randomly – to provide an exercise in matching words and meanings. 

By tackling this and the exercises that follow – which are known 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
accelerating
speeding up

2
alga
singular of algae

3
algae
varied group of plants, from single-celled to large seaweeds. They do not have true roots, stems or leaves.

4
algal bloom
heavy growth of algae in water 

5
analyse
study the parts something is made of, and how they work together

6
appreciate
understand and value

7
archaeological
study of the past by digging up and analysing the remains of buildings, tools, etc 

8
archives
historical documents of an organisation or community

9
assessment
study that looks at the value and qualities of

10
available
ready or able to be used

11
biodiversity
the number and variety of living things 

12
biological
through the action of living things

13
biology
the science of life and living things

14
collapse
sudden fall in numbers

15
colleagues
people who work together

16
consequences
things that happen as a result

17
conservation
preventing something valuable from being lost, especially species of animals 

18
data
pieces of information; measurements

19
decline
become weaker or smaller

20
define
show clearly what something is

21
depletion
reduction in numbers by using up

22
determine
decide

23
diversity
variety; having lots of different species

24
dramatically
in an exciting and impressive way

25
economists
people who study how money is used and how goods and services are provided and used.

26
ecosystem
a community of living things acting on each other and their environment

27
endangered
in danger of extinction

28
essential
not able to be done without

29
experiment
a practical test set up to shed light on a theory

30
extinction
the complete disappearance of a species

31
filter
clean by passing through something that holds back dirt

32
function
what something does, or is meant to do 

33
marine
to do with the sea; living in the sea

34
maintenance
keeping in good condition

35
model
short for “mathematical model”, this is a set of equations, which can be solved, usually on a computer, to learn how something behaves. Scientists develop and use models of all sorts of things – dinosaurs, hurricanes, bridges, buildings, and even people.

36
nursery habitat
place where very young animals live and grow

37
productivity
ability to produce 

38
protection
keeping safe from harm or injury

39
recover 
return to an earlier state

40
sediment
loose material that has settled from suspension in the sea 

41
sediment cores
a solid cylinder of sediment collected with a coring device and used to learn about the past

42
species
group of individuals that are alike and can breed together to produce fertile offspring

43
stability
ability to recover if disturbed

44
trend
general direction

45
environment
all the factors (soil, climate, lifeforms) that affect a living thing or community of living things

Activity 1

Mixed-up meanings

Pupils should try to fill the blanks in the final column with the word that matches the meaning. The words needed are listed, but not necessarily in the right order, 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
accelerating
historical documents of an organisation or community


2
alga
a community of living things acting on each other and their environment


3
algae
speeding up


4
algal bloom
group of individuals that are alike and can breed together to produce fertile offspring


5
analyse
heavy growth of algae in water 


6
appreciate
become weaker or smaller


7
archaeological
preventing something valuable from being lost, especially species of animals 


8
archives
loose material that has settled from suspension in the sea 


9
assessment
through the action of living things


10
available
in an exciting and impressive way


11
biodiversity
varied group of plants, from single-celled to large seaweeds. They do not have true roots, stems or leaves.


12
biological
decide


13
biology
sudden fall in numbers


14
collapse
to do with the sea; living in the sea


15
colleagues
a solid cylinder of sediment collected with a coring device and used to learn about the past


16
consequences
singular of algae


17
conservation
ready or able to be used


18
data
things that happen as a result


19
decline
show clearly what something is


20
define
keeping safe from harm or injury


21
depletion
study the parts something is made of, and how they work together


22
determine
understand and value


23
diversity
study that looks at the value and qualities of


24
dramatically
pieces of information; measurements


25
economists
clean by passing through something that holds back dirt


26
ecosystem
what something does, or is meant to do 


27
endangered
place where very young animals live and grow


28
essential
study of the past by digging up and analysing the remains of buildings, tools, etc 


29
experiment
reduction in numbers by using up


30
extinction
variety; having lots of different species


31
filter
a practical test set up to shed light on a theory


32
function
the number and variety of living things 


33
marine
short for “mathematical model”, this is a set of equations, which can be solved, usually on a computer, to learn how something behaves. Scientists develop and use models of all sorts of things – dinosaurs, hurricanes, bridges, buildings, and even people.


34
maintenance
return to an earlier state


35
model
not able to be done without


36
nursery habitat
all the factors (soil, climate, lifeforms) that affect a living thing or community of living things


37
productivity
in danger of extinction


38
protection
keeping in good condition


39
recover 
general direction


40
sediment
ability to produce 


41
sediment cores
the science of life and living things


42
species
ability to recover if disturbed


43
stability
people who study how money is used and how goods and services are provided and used.


44
trend
the complete disappearance of a species


45
environment
people who work together


Activity 2

Comprehension 

1. We already knew that species were disappearing from the oceans. What have these scientist discovered about how fast this is happening?

2. Where was the research published?

3. What does accelerating mean?

4. How long do we have, if nothing is done, before all fish and seafood species will collapse?

5. Two different types of expert worked on this research. What were these?

6. The word “collapse” usually means to fall in a heap. What does it mean in this story?

7. How many fish and seafood species have collapsed already?

8. Losing seafood is very serious, particularly for people and countries that rely on the sea. But this new research shows that there are also problems in what the scientists call “ecosystems services”. State two of these problems.

9. Loss of marine diversity increases the chance of a number of unpleasant events. State three of them.

10.  In your own words, what is the good news?

11.  The scientists studied 48 marine areas around the world that have been protected to improve biodiversity. In your own words and one sentence, what does protected to improve biodiversity mean?

12.  What very important finding came from this part of the study?

13.  What does dramatically mean?

14.  The scientists studied the sea and the life in it at three different scales. What were these?

15.  What did they look at on local scales?

16.  What did the local scale experiments have in common?

17.  Name three sources of information the scientists used to look at species diversity and services, at the scale of coastal regions.

18.  What source of information did they use to look at the effects of large-scale species loss, at the largest scale?

19.  The most important, surprising and pleasing finding connects all the scales the scientists studied. What was this finding?

20.  Why is this finding so very important?

21.  When Worm says that “we hardly appreciate living on a blue planet”, why does he mention that it is blue?

22.  Worm says in paragraph 6 that “we don’t have to use models to understand this trend”. Can you explain briefly what he means by this?

23.  In your own words and one sentence, why does the fate of the oceans determine our fate?
24.  The scientists studied biodiversity and ecosystem services. In your own words, and one sentence for each, what do biodiversity and ecosystem services mean?
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.

Fish collapse

Life in the world’s oceans is disappearing at ever ______ rates. Within the lifetimes of today’s young adults, __ nothing changes, all forms of seafood will be gone.

This is ___ startling conclusion of a report published in the 3 November _____ of Science – the journal of the American Association for the Advancement of Science.

“Species have been disappearing from ocean ecosystems ___ this trend has recently been accelerating,” said Boris Worm. “Now __ begin to see some of the consequences.”

If nothing is ____ to prevent it, all fish and seafood species will ________, he says, “within my lifetime” – by the ____ 2048.

Worm is an assistant professor of marine conservation biology __ Dalhousie University, Halifax, Canada. In the paper Impact of ____________ Loss on Ocean Ecosystem Services, an international team of __________ and economists study marine biodiversity. In particular they look __ how it affects ecosystem services. These are goods and _________ essential to the human population of the – which __ growing all the time. 

Worm and his colleagues have ______ out the first wide-ranging assessment of biodiversity and ecosystem services ____ Science International Managing Editor Andrew Sugden. “The news is ____ bad and good.”

At present 29% of fish and seafood _______ have collapsed, Worm said. This means their catch has ______ by 90%. “It is a very clear trend and __ is accelerating. We don't have to use models to __________ this trend. It is based on all the available ____.”

The scientists also discovered that the problem is far _______ than losing a key source of food. Damage to ___ oceans affects fisheries. But it also affects the ocean ____ more widely. 

A number of services are in decline. ___ maintenance of water quality by biological filtering has fallen. _____ are fewer nursery habitats. There is less protection of _________ by marine species. 

Losing marine diversity also increases the _____ of various unwanted events. These include beach closures, harmful _____ blooms (such as red tide), oxygen depletion, fish kills ___ flooding.

“The good news is that it is not too ____ to turn things around,” Worm said. 

The scientists showed ____ by studying 48 marine areas around the world that ____ been protected to improve biodiversity. They found that diversity __ species recovered dramatically, Worm said – “and with it ___ ecosystem's productivity and stability.” 

Researchers studied a variety of ___________. They looked at local then regional then global ______. First they analysed 32 marine experiments that changed _______ diversity on local scales. 

Then they tracked the 1,000-year _______ of change in species diversity and the services it _______. They did this across 12 coastal regions around ___ world. Sources of information they looked at included archives, _______ records, sediment cores and archaeological data. 

Next the team ___ together fisheries catch data from 64 large marine ecosystems. ___ aim was to test for the effects of large-scale _______ loss on fisheries-related services. 

Finally, the scientists looked at ___ recovery of biodiversity in 48 marine protected areas affected ___ recovery of services.

They were surprised and pleased to find ___ same connections between biodiversity change and ecosystem services at ___ scales. These ranged from small square-metre plots to entire _____ basins.

“This suggests that small-scale experiments can be used to _______ large-scale ocean change,” says Worm.

It also means that the recovery of species found in small-scale regions, when protection is introduced, can be expected also at larger scales.

“Through this research, it became _____ to me that we hardly appreciate living on a ____ planet. The oceans define our planet, and their fate ___, to a large extent, determine our fate – ___ and in the future.” 

About the scientist: 

Boris Worm ___ always been fascinated by science and finding out how ______ work. Living by the ocean made him curious about ___ life and he studied it at school. 

“We are ______ some of the marine life most important to me,” __ said. “The large sea turtles and large sharks are ___ endangered now. I live by the sea, and see ______ as they travel. I know that we can see ____ now because 30 years ago people stopped whaling. 

“We ____ time to turn around the bad things happening in ___ oceans.”

These are all the words that belong in the blanks:
affects, algal, all, all, and, and, at, at, Biodiversity, blue, both, clear, carried, collapse, data, done, fallen, faster, fishery, functions, greater, has, have, have, he, history, how, if, information, is, issue, it, late, losing, may, much, now, ocean, of, predict, put, risks, said, scales, scientists, sea, seashores, species, species, species, the, The, the, the, the, the, the, the, the, them, There, things, this, understand, we, whales, year.

Answer Key:
Fish collapse

Life in the world’s oceans is disappearing at ever faster rates. Within the lifetimes of today’s young adults, if nothing changes, all forms of seafood will be gone.

This is the startling conclusion of a report published in the 3 November issue of Science – the journal of the American Association for the Advancement of Science.

“Species have been disappearing from ocean ecosystems and this trend has recently been accelerating,” said Boris Worm. “Now we begin to see some of the consequences.”

If nothing is done to prevent it, all fish and seafood species will collapse, he says, “within my lifetime” – by the year 2048.

Worm is an assistant professor of marine conservation biology at Dalhousie University, Halifax, Canada. In the paper Impact of Biodiversity Loss on Ocean Ecosystem Services, an international team of scientists and economists study marine biodiversity. In particular they look at how it affects ecosystem services. These are goods and functions essential to the human population of the world – which is growing all the time. 

Worm and his colleagues have carried out the first wide-ranging assessment of biodiversity and ecosystem services said Science International Managing Editor Andrew Sugden. “The news is both bad and good.”

At present 29% of fish and seafood species have collapsed, Worm said. This means their catch has fallen by 90%. “It is a very clear trend and it is accelerating. We don't have to use models to understand this trend. It is based on all the available data.”

The scientists also discovered that the problem is far greater than losing a key source of food. Damage to the oceans affects fisheries. But it also affects the ocean much more widely. 

A number of services are in decline. The maintenance of water quality by biological filtering has fallen. There are fewer nursery habitats. There is less protection of seashores by marine species. 

Losing marine diversity also increases the risks of various unwanted events. These include beach closures, harmful algal blooms (such as red tide), oxygen depletion, fish kills and flooding.

“The good news is that it is not too late to turn things around,” Worm said. 

The scientists showed this by studying 48 marine areas around the world that have been protected to improve biodiversity. They found that diversity of species recovered dramatically, Worm said – “and with it the ecosystem's productivity and stability.” 

Researchers studied a variety of information. They looked at local then regional then global scales. First they analysed 32 marine experiments that changed species diversity on local scales. 

Then they tracked the 1,000-year history of change in species diversity and the services it affects. They did this across 12 coastal regions around the world. Sources of information they looked at included archives, fishery records, sediment cores and archaeological data. 

Next the team put together fisheries catch data from 64 large marine ecosystems. The aim was to test for the effects of large-scale species loss on fisheries-related services. 

Finally, the scientists looked at how recovery of biodiversity in 48 marine protected areas affected the recovery of services.

They were surprised and pleased to find the same connections between biodiversity change and ecosystem services at all scales. These ranged from small square-metre plots to entire ocean basins.

“This suggests that small-scale experiments can be used to predict large-scale ocean change,” says Worm.

It also means that the recovery of species found in small-scale regions, when protection is introduced, can be expected also at larger scales.
“Through this research, it became clear to me that we hardly appreciate living on a blue planet. The oceans define our planet, and their fate may, to a large extent, determine our fate – now and in the future.” 

About the scientist: 

Boris Worm has always been fascinated by science and finding out how things work. Living by the ocean made him curious about sea life and he studied it at school. 

“We are losing some of the marine life most important to me,” he said. “The large sea turtles and large sharks are all endangered now. I live by the sea, and see whales as they travel. I know that we can see them now because 30 years ago people stopped whaling. 

“We have time to turn around the bad things happening in the oceans.”

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 picking out different types of statements, using the resources in your pupils’ pockets or your science classroom):

Existing knowledge

Aims of the research

Technology and methods

New findings 

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 which can be tested by experiment or observation”.

Answer Key: (This is an illustrative set of choices. There are many others.)
Fish collapse

Life in the world’s oceans is disappearing at ever faster rates. Within the lifetimes of today’s young adults, if nothing changes, all forms of seafood will be gone.

This is the startling conclusion of a report published in the 3 November issue of Science – the journal of the American Association for the Advancement of Science.

“Species have been disappearing from ocean ecosystems and this trend has recently been accelerating,” said Boris Worm. “Now we begin to see some of the consequences.”

If nothing is done to prevent it, all fish and seafood species will collapse, he says, “within my lifetime” – by the year 2048.
Worm is an assistant professor of marine conservation biology at Dalhousie University, Halifax, Canada. In the paper Impact of Biodiversity Loss on Ocean Ecosystem Services, an international team of scientists and economists study marine biodiversity. In particular they look at how it affects ecosystem services. These are goods and functions essential to the human population of the world – which is growing all the time. 

Worm and his colleagues have carried out the first wide-ranging assessment of biodiversity and ecosystem services said Science International Managing Editor Andrew Sugden. “The news is both bad and good.”

At present 29% of fish and seafood species have collapsed, Worm said. This means their catch has fallen by 90%. “It is a very clear trend and it is accelerating. We don't have to use models to understand this trend. It is based on all the available data.”

The scientists also discovered that the problem is far greater than losing a key source of food. Damage to the oceans affects fisheries. But it also affects the ocean much more widely. 
A number of services are in decline. The maintenance of water quality by biological filtering has fallen. There are fewer nursery habitats. There is less protection of seashores by marine species. 

Losing marine diversity also increases the risks of various unwanted events. These include beach closures, harmful algal blooms (such as red tide), oxygen depletion, fish kills and flooding.

“The good news is that it is not too late to turn things around,” Worm said. 

The scientists showed this by studying 48 marine areas around the world that have been protected to improve biodiversity. They found that diversity of species recovered dramatically, Worm said – “and with it the ecosystem's productivity and stability.” 

Researchers studied a variety of information. They looked at local then regional then global scales. First they analysed 32 marine experiments that changed species diversity on local scales. 

Then they tracked the 1,000-year history of change in species diversity and the services it affects. They did this across 12 coastal regions around the world. Sources of information they looked at included archives, fishery records, sediment cores and archaeological data. 

Next the team put together fisheries catch data from 64 large marine ecosystems. The aim was to test for the effects of large-scale species loss on fisheries-related services. 

Finally, the scientists looked at how recovery of biodiversity in 48 marine protected areas affected the recovery of services.
They were surprised and pleased to find the same connections between biodiversity change and ecosystem services at all scales. These ranged from small square-metre plots to entire ocean basins.

“This suggests that small-scale experiments can be used to predict large-scale ocean change,” says Worm.

It also means that the recovery of species found in small-scale regions, when protection is introduced, can be expected also at larger scales.

“Through this research, it became clear to me that we hardly appreciate living on a blue planet. The oceans define our planet, and their fate may, to a large extent, determine our fate – now and in the future.” 

About the scientist: 

Boris Worm has always been fascinated by science and finding out how things work. Living by the ocean made him curious about sea life and he studied it at school. 

“We are losing some of the marine life most important to me,” he said. “The large sea turtles and large sharks are all endangered now. I live by the sea, and see whales as they travel. I know that we can see them now because 30 years ago people stopped whaling. 

“We have time to turn around the bad things happening in the oceans.”

Activity 5
Topics for group discussions, research and pupil presentations

1. More people have gone to the Moon, it is often said, than the deep ocean – and there are more accurate maps of the Moon than there are of the depths of Earth’s oceans.

Pupils should investigate this statement, by first finding out how many people have gone to each, to see if it is indeed true. They should then prepare a presentation trying to explain it. This should touch on technical, scientific and political reasons.

2. “We have time to turn around the bad things happening in the oceans,” Boris Worm says. Working in groups, pupils should research what might be done to turn things around – referring in particular to the most significant finding of this latest research. What is this?
Each group should then decide on just one thing that could make a difference. Can they help make it happen?
Pupils might try asking Worm himself to comment on their ideas, using the contact details provided later.
Links to free activities, lesson plans, background information

1. http://media.eurekalert.org/scipak/gallery/images/2006-11/New%20Study%20in%20Science_ISDN.mov Short online video of interview with Boris Worm, who talks about marine biodiversity and how its decline will affect us all.

2. http://www.eurekalert.org/jrnls/sci/emb_scipak/pdf/se745.pdf Related news story. Background.

3. http://media.eurekalert.org/scipak/gallery/images/2006-11/Natasha%20Pinol%20Teleconference.mp3 Audiofile of teleconference on the paper.

4. http://smub.st-and.ac.uk/GeneralInterest.htm/careers.htm How to become a marine scientist. Sea Mammal Research Unit at University of St Andrews, Scotland.

5.  www.bbc.co.uk/nature/blueplanet/alien PRIVATE "TYPE=PICT;ALT="
 Blue planet challenge: “Your chance to follow the story across open oceans and into the deep abyss, with challenges that explore places you can only imagine, and connect you with an amazing wild world that comes right to your doorstep. If you're ready to take the plunge, choose from seven ocean environments…” BBC.
6. http://smithsonianeducation.org/educators/lesson_plans/ocean/main.html Detailed lessons plans and resources: Sea Secrets explores ocean geography; Sea Connections looks at plants and animals in marine ecosystems; Ocean Market identifies and values products of the seas; Pollution Solution studies the effects of an environmental crisis; Stranded Along the Coast explores animal strandings; Reflections on the Sea explores the influence of oceans on language and literature. Smithsonian Institution.

7. http://sln.fi.edu/fellows/fellow8/dec98/main.html Explore the ocean through literature. For younger kids. 

8. http://oceans.greenpeace.org/en/ Greenpeace website has latest video reports from the oceans, scientific reports, screensavers and ocean games. Sign up as Ocean Defenders to get weekly newsletter.

http://oceans.greenpeace.org/en/our-oceans Detailed background on oceans in crisis.

9. http://www.scotland.gov.uk/Publications/2006/10/23141730/0 Scottish survey of attitudes to, and how people use, the water environment; also perceptions of quality and understanding of threats. Scottish Executive.

10. http://www.eurekalert.org/jrnls/sci/emb_scipak/pdf/wormSOM.pdf Supporting online material from Worm and colleagues. Details of analysis methods and sources. Of more interest to other scientists than teachers. But last few pages provide information of wider interest – on species loss over the past 1000 years and risks attached to species loss.

11.  http://www.eurekalert.org/jrnls/sci/emb_scipak/pdf/worm.pdf Worm and colleagues’ scientific paper itself (4 pages).

Links to more links

1. http://www.actionbioscience.org/biodiversity/index.html Issues in biodiversity. From American Institute of Biological Sciences.

2. http://www.vims.edu/bridge/ “Follow the red and green channel markers to the best marine education materials available on the Web.”

3. Contact Boris Worm at +1-902-494-2478 or +1-902-346-2112 (phone), +1-902-494-3736 (fax) or bworm@dal.ca
4. http://www.soc.soton.ac.uk/gg/classroom@sea/project_about.html “Classroom@Sea aims to bring real marine science into the classroom. To help us do this, we recruit teachers to work alongside a scientific team on a UK research ship and report back to the Classroom@Sea website.” Southampton Oceanography Centre.


Daily tips for running science class discussions and groupwork

Options

Pairs

Easy to organise and high participation; very useful for planning but will take a long time if each pair is expected to feed back to the class. 

Triads

Again easy to organise but care needed to prevent 'lurking'. Best to assign each group member a role, e.g. talker, questioner and recorder. The talker presents the case, the questioner seeks clarification and the recorder takes notes and reports on discussions. 

Pairs to Fours

Useful to compare and explain ideas before generating feedback for the rest of the class. 

Envoys

Once a group has carried out a task, one person from each group moves to another to report on their group's conclusions, and find out what the other group decided and achieved. The envoy then returns to the original group to feed back the new information. Avoids repetitive feedback to the whole class.

 (The above is adapted from the Bioethics Education Project: http://www.beep.ac.uk/content/index.php)
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