[image: image2.jpg]



Resources:

1. Science news story.

2. Word bank.

3. Activity 1: Mixed-up meanings.

4. Activity 2: Comprehension.

5. Activity 3: Find the missing word.

6. Activity 4: What kind of statements?

7. Activity 5: Topic for group discussion or pupil presentations. 

8. Links to free activities, lesson plans and background information.

9. Daily tip for running science class discussions and groupwork.

News
The Carnegie Institution of Washington: 7-Dec-2006 14:00 Eastern US Time, Eurekalert. 

Toasty future

A dramatic spell of global warming in Earth's past was caused by sensitivity to carbon dioxide. 

This challenges the position held by many sceptics about climate change. They claim that the Earth's climate is not sensitive to changes in CO2 levels. 

The new research, led by Mark Pagani of Yale University, is published in the December 8, 2006, issue of Science magazine.

For years scientists have known about an ancient global warming event, called the Paleocene-Eocene Thermal Maximum (PETM). This began about 55 million years ago. It was caused by a huge release of carbon into the atmosphere.

The geological record shows that the greenhouse effect that resulted heated the planet by about 9°F (5°C) in less than 10,000 years. 

The temperature increase lasted 170,000 years. It caused great changes to the world's rainfall. It turned the oceans acid. It affected plants and animals in the seas and on land. It also, incidentally, began the processes of evolution that led in time to modern humans. 

But understanding just how much carbon caused the temperature increase and, where it came from, has been difficult. 

The new calculations use measurements of carbon in the fossils of ancient land plants and plankton - which are tiny marine organisms. 

“We can tell that the amount of carbon released to the atmosphere and ocean was more or less the same as what is available today as coal, oil, and gas,” Ken Caldeira explained. He is in the Carnegie Institution's Department of Global Ecology.

“The carbon heated up the Earth for over 100,000 years. If the climate was as insensitive to CO2 as the climate sceptics claim, there would be no way to make the Earth so warm for so long.” 

The source of this ancient carbon is still a mystery. It might have come from great fires that burnt coal and other plant material. Or it could have come from “burps” of methane from the seas. 

“By examining fossils and ancient sediments on the sea floor, we can see that something very unusual happened to Earth's carbon cycle,” Caldeira continued. “At the same time the climate near the North Pole became like Miami. We can tell it didn't take all that much carbon to make this change in climate.”

The new calculations show that every time the level of CO2 in the atmosphere doubled, the Earth would warm by at least 4 ºF (2.2 ºC). That is if the source of the carbon was ancient plant material.

If methane was the cause, the situation is even more dire. The methane would have become carbon dioxide in the atmosphere within decades. The research shows that much less of it would have been available to cause climate change. This means the climate is even more sensitive to added CO2 than anyone had thought.

If ancient methane 'burps' really happened, Caldeira said, then “a doubling of atmospheric CO2 concentration would warm the Earth by over 10 ºF (5.6 ºC). If that's what happened, we could be in for a mighty toasty future.” 

If present trends in burning coal, oil and gas continue, CO2 levels in the atmosphere are expected to double by around 2050. CO2 levels at the time of the PETM are similar to the levels expected from human activity in the next few centuries. 

So if the carbon emissions by humans continue, there could be a similar shift in the species that live on Earth. 

The last time carbon went into the atmosphere at similar levels to today, there were winners and losers, Caldeira said. 

“There was ecological devastation. But new species rose from the ashes. Luckily for us, our ancient primate ancestors were winners. Who knows who the winners and losers will be in the next go-round?

Carbon dioxide from burning fossil fuels is risking huge changes that have not been seen for more than 50 million years, he warned. 

“Our work provides even more incentive to develop the clean energy sources that can provide for economic growth and development - without risking the natural world.” 

700 words

Flesch reading ease: 60

Flesch-Kincaid Grade level: 8.7

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
ancestor
someone of the same family who lived in the past

2
ancient
very old

3
atmosphere
the mixture of gases that surround the Earth

4
available
ready and able to be used

5
carbon cycle
how carbon circulates around the natural world

6
carbon dioxide
a gas present at low levels in the atmosphere. It is produced by burning fossil fuels. It is a greenhouse gas.

7
challenge
questions the truth of

8
climate
average weather over a long period

9
comparing
seeing what is the same or different

10
concentration
strength

11
decade
ten years

12
devastation
great destruction

13
ecological
about how living things relate to each other and the world around them

14
economic development
change in a country or region - from low to high value of goods and services produced, and from low to high income per person

15
economic growth
increase in the total value of goods and services produced each year

16
emission
something given off

17
evolution
the way living things alter over time, through small changes in each generation that help an individual to survive and produce more healthy offspring than others of the same species.

18
fertile
able to produce young

19
fossil
cast or remains of an animal or plant found in rock

20
fossil fuel
fuel such as coal, oil and gas made from the fossilized remains of plants that lived hundreds of millions of years ago

21
generation
all the individuals living at the same time

22
geological
of the Earth's rocks

23
global warming
an increase in average temperature over the whole Earth. “The phrase 'climate change' is growing in preferred use to 'global warming' because it helps convey that there are changes in addition to rising temperatures.” The National Academies

24
greenhouse effect
energy from the sun passes more easily through the atmosphere than energy from the Earth. So the world gets warmer. Gets its name because it used to be thought that exactly the same effect (with glass instead  of air) made greenhouses warmer than the rest of the garden.

25
greenhouse gas
one of the gases in the Earth's atmosphere that cause the greenhouse effect: mainly water vapor, carbon dioxide and methane

26
incentive
something that makes people want to try harder

27
income
pay; what a person earns by working

28
insensitive
not easily affected

29
measurements
the size of something, found by comparing it with something else that is known

30
methane
gas that burns easily and contains carbon. Most of natural gas is methane. It is also released when dead plants and animals decay.

31
offspring
the young of an animal

32
primate
humans, apes, monkeys

33
processes
series of actions

34
record
information stored in a way that lasts

35
release
set free

36
sceptic
someone who doesn't believe

37
sediment
loose material carried and dropped by water, wind or ice. Sediment builds up over a very long time to form rock.

38
sensitive
easily affected

39
sensitivity
able to be easily affected

40
similar
nearly the same as

41
species
group of individuals that are alike and can breed together to produce fertile offspring

42
trend
general direction

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, 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
ancestor
increase in the total value of goods and services produced each year


2
ancient
questions the truth of


3
atmosphere
able to produce young


4
available
cast or remains of an animal or plant found in rock


5
carbon cycle
easily affected


6
carbon dioxide
energy from the sun passes more easily through the atmosphere than energy from the Earth. So the world gets warmer. Gets its name because it used to be thought that exactly the same effect (with glass instead  of air) made greenhouses warmer than the rest of the garden.


7
challenge
humans, apes, monkeys


8
climate
loose material carried and dropped by water, wind or ice. Sediment builds up over a very long time to form rock.


9
comparing
series of actions


10
concentration
great destruction


11
decade
pay; what a person earns by working


12
devastation
general direction


13
ecological
someone of the same family who lived in the past


14
economic development
a gas present at low levels in the atmosphere. It is produced by burning fossil fuels. It is a greenhouse gas.


15
economic growth
average weather over a long period


16
emission
all the individuals living at the same time


17
evolution
someone who doesn't believe


18
fertile
something that makes people want to try harder


19
fossil
fuel such as coal, oil and gas made from the fossilized remains of plants that lived hundreds of millions of years ago


20
fossil fuel
strength


21
generation
an increase in average temperature over the whole Earth. “The phrase 'climate change' is growing in preferred use to 'global warming' because it helps convey that there are changes in addition to rising temperatures.” The National Academies


22
geological
of the Earth's rocks


23
global warming
how carbon circulates around the natural world


24
greenhouse effect
not easily affected


25
greenhouse gas
something given off


26
incentive
very old


27
income
ready and able to be used


28
insensitive
set free


29
measurements
the way living things alter over time, through small changes in each generation that help an individual to survive and produce more healthy offspring than others of the same species.


30
methane
one of the gases in the Earth's atmosphere that cause the greenhouse effect: mainly water vapor, carbon dioxide and methane


31
offspring
gas that burns easily and contains carbon. Most of natural gas is methane. It is also released when dead plants and animals decay.


32
primate
nearly the same as


33
processes
seeing what is the same or different


34
record
the size of something, found by comparing it with something else that is known


35
release
change in a country or region - from low to high value of goods and services produced, and from low to high income per person


36
sceptic
about how living things relate to each other and the world around them


37
sediment
the mixture of gases that surround the Earth


38
sensitive
the young of an animal


39
sensitivity
information stored in a way that lasts


40
similar
ten years


41
species
able to be easily affected


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


Activity 2

Comprehension 

1. What caused the Paleocene-Eocene Thermal Maximum?

2. When did it begin?

3. By how much did the temperature of the Earth rise?

4. How long did this warmer climate last?

5. State two effects the warming had.

6. What two questions had not been answered before this latest research?

7. Which of these questions does this research help to answer?

8. Which question is still not answered?

9. The writer suggests two possible answers to this question. State one of them.

10. Caldeira says “We can tell it didn't take all that much carbon to make this change in climate.” How can they tell? (Hint: look back a few paragraphs.)

11. According to the new research, if levels of carbon dioxide in the atmosphere doubled, by how much at least would the temperature increase?

12. If present trends of burning coal, oil and gas continue by how much would you expect the Earth's temperature to rise by 2050?

13. There was more carbon dioxide in the atmosphere at the time of the Paleocene-Eocene Thermal Maximum than now. How soon will we be back to those levels?

14. By thinking about what happened to plant and animal species then, what do you think might happen to them now?

15. Can you explain what “ecological devastation” means?

16. When the scientists talk about winners and losers, what is it that happens to the losers?

17. What does Caldeira mean by a “clean” energy source?

18. In just one sentence what is the main finding of this new research?

19. What is the main prediction of the research?

20. What was the main purpose of doing the work?

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.

Toasty future

A dramatic spell of global warming in Earth's ____was caused by sensitivity to carbon _______. 

This challenges the position held by many sceptics _____ climate change. They claim that the Earth's climate is ___ sensitive to changes in CO2 levels. 

The new research, ___ by Mark Pagani of Yale University, is published in ___ December 8, 2006, issue of Science magazine.

For years scientists ____ known about an ancient global warming event, called the _________________ Thermal Maximum (PETM). This began about 55 million years ___. It was caused by a huge release of ______ into the atmosphere.

The geological record shows that the greenhouse ______ that resulted heated the planet by about 9°F (5°C) __ less than 10,000 years. 

The temperature increase lasted 170,000 _____. It caused great changes to the world's rainfall. __ turned the oceans acid. It affected plants and animals __ the seas and on land. It also, incidentally, began ___ processes of evolution that led in time to modern ______. 

But understanding just how much carbon caused the ___________ increase and, where it came from, has been difficult.

The new calculations use measurements of carbon in the _______ of ancient land plants and plankton - which are ____ marine organisms. 

“We can tell that the amount of ______ released to the atmosphere and ocean was more or ____ the same as what is available today as coal, ___, and gas,” Ken Caldeira explained. He is in ___ Carnegie Institution's Department of Global Ecology.

“The carbon heated up ___ Earth for over 100,000 years. If the climate was __ insensitive to CO2 as the climate sceptics claim, there _____ be no way to make the Earth so warm ___ so long.” 

The source of this ancient carbon is _____ a mystery. It might have come from great fires ____ burnt coal and other plant material. Or it could ____ come from “burps” of methane from the seas. 

“By _________ fossils and ancient sediments on the sea floor, we ___ see that something very unusual happened to Earth's carbon _____,” Caldeira continued. “At the same time the climate ____ the North Pole became like Miami. We can tell __ didn't take all that much carbon to make this ______ in climate.”

The new calculations show that every time the _____ of CO2 in the atmosphere doubled, the Earth would ____ by at least 4 ºF (2.2 ºC). That is __ the source of the carbon was ancient plant material.

If _______ was the cause, the situation is even more dire. ___ methane would have become carbon dioxide in the atmosphere ______ decades. The research shows that much less of it _____ have been available to cause climate change. This means ___ climate is even more sensitive to added CO2 than ______ had thought.

If ancient methane 'burps' really happened, Caldeira said, ____ “a doubling of atmospheric CO2 concentration would warm the _____ by over 10 ºF (5.6 ºC). If that's what ________, we could be in for a mighty toasty ______.” 

If present trends in burning coal, oil and ___ continue, CO2 levels in the atmosphere are expected to ______ by around 2050. CO2 levels at the time of ___ PETM are similar to the levels expected from human ________ in the next few centuries. 

So if the carbon _________ by humans continue, there could be a similar shift __ the species that live on Earth. 

The last time ______ went into the atmosphere at similar levels to today, _____ were winners and losers, Caldeira said. 

“There was ecological ___________. But new species rose from the ashes. Luckily ___ us, our ancient primate ancestors were winners. Who knows ___ the winners and losers will be in the next ________?

Carbon dioxide from burning fossil fuels is risking huge _______ that have not been seen for more than 50 _______ years, he warned. 

“Our work provides even more incentive __ develop the clean energy sources that can provide for ________ growth and development - without risking the natural world.” 

These are all the words that belong in the blanks:
about, activity, ago, anyone, as, can, carbon, carbon, carbon, change, changes, cycle, devastation, dioxide, double, Earth, economic, effect, emissions, examining, for, for, fossils, future, gas, go-round, happened, have, have, humans, if, in, in, in, It, it, led, less, level, methane, million, near, not, oil, Paleocene-Eocene, past, still, temperature, that, the, the, the, the, The, the, the, then, there, tiny, to , warm, who, within, would, would, years

Answer Key:

Toasty future

A dramatic spell of global warming in Earth's past was caused by 

sensitivity to carbon dioxide. 

This challenges the position held by many sceptics about climate change. They claim that the Earth's climate is not sensitive to changes in CO2 levels. 

The new research, led by Mark Pagani of Yale University, is published in the December 8, 2006, issue of Science magazine.

For years scientists have known about an ancient global warming event, called the Paleocene-Eocene Thermal Maximum (PETM). This began about 55 million years ago. It was caused by a huge release of carbon into the atmosphere.

The geological record shows that the greenhouse effect that resulted heated the planet by about 9°F (5°C) in less than 10,000 years. 

The temperature increase lasted 170,000 years. It caused great changes to the world's rainfall. It turned the oceans acid. It affected plants and animals in the seas and on land. It also, incidentally, began the processes of evolution that led in time to modern humans. 

But understanding just how much carbon caused the temperature increase and, where it came from, has been difficult. 

The new calculations use measurements of carbon in the fossils of ancient land plants and plankton - which are tiny marine organisms. 

“We can tell that the amount of carbon released to the atmosphere and ocean was more or less the same as what is available today as coal, oil, and gas,” Ken Caldeira explained. He is in the Carnegie Institution's Department of Global Ecology.

“The carbon heated up the Earth for over 100,000 years. If the climate was as insensitive to CO2 as the climate sceptics claim, there would be no way to make the Earth so warm for so long.” 

The source of this ancient carbon is still a mystery. It might have come from great fires that burnt coal and other plant material. Or it could have come from “burps” of methane from the seas. 

“By examining fossils and ancient sediments on the sea floor, we can see that something very unusual happened to Earth's carbon cycle,” Caldeira continued. “At the same time the climate near the North Pole became like Miami. We can tell it didn't take all that much carbon to make this change in climate.”

The new calculations show that every time the level of CO2 in the atmosphere doubled, the Earth would warm by at least 4 ºF (2.2 ºC). That is if the source of the carbon was ancient plant material.

If methane was the cause, the situation is even more dire. The methane would have become carbon dioxide in the atmosphere within decades. The research shows that much less of it would have been available to cause climate change. This means the climate is even more sensitive to added CO2 than anyone had thought.

If ancient methane 'burps' really happened, Caldeira said, then “a doubling of atmospheric CO2 concentration would warm the Earth by over 10 ºF (5.6 ºC). If that's what happened, we could be in for a mighty toasty future.” 

If present trends in burning coal, oil and gas continue, CO2 levels in the atmosphere are expected to double by around 2050. CO2 levels at the time of the PETM are similar to the levels expected from human activity in the next few centuries. 

So if the carbon emissions by humans continue, there could be a similar shift in the species that live on Earth. 

The last time carbon went into the atmosphere at similar levels to today, there were winners and losers, Caldeira said. 

“There was ecological devastation. But new species rose from the ashes. Luckily for us, our ancient primate ancestors were winners. Who knows who the winners and losers will be in the next go-round?

Carbon dioxide from burning fossil fuels is risking huge changes that have not been seen for more than 50 million years, he warned. 

“Our work provides even more incentive to develop the clean energy sources that can provide for economic growth and development - without risking the natural world.” 

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

Aims of 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 agonize 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.)
Toasty future

A dramatic spell of global warming in Earth's past was caused by sensitivity to carbon dioxide. 

This challenges the position held by many sceptics about climate change. They claim that the Earth's climate is not sensitive to changes in CO2 levels. 

The new research, led by Mark Pagani of Yale University, is published in the December 8, 2006, issue of Science magazine.

For years scientists have known about an ancient global warming event, called the Paleocene-Eocene Thermal Maximum (PETM). This began about 55 million years ago. It was caused by a huge release of carbon into the atmosphere.

The geological record shows that the greenhouse effect that resulted heated the planet by about 9°F (5°C) in less than 10,000 years. 

The temperature increase lasted 170,000 years. It caused great changes to the world's rainfall. It turned the oceans acid. It affected plants and animals in the seas and on land. It also, incidentally, began the processes of evolution that led in time to modern humans. 

But understanding just how much carbon caused the temperature increase and, where it came from, has been difficult. 

The new calculations use measurements of carbon in the fossils of ancient land plants and plankton - which are tiny marine organisms. 

“We can tell that the amount of carbon released to the atmosphere and ocean was more or less the same as what is available today as coal, oil, and gas,” Ken Caldeira explained. He is in the Carnegie Institution's Department of Global Ecology.

“The carbon heated up the Earth for over 100,000 years. If the climate was as insensitive to CO2 as the climate sceptics claim, there would be no way to make the Earth so warm for so long.” 

The source of this ancient carbon is still a mystery. It might have come from great fires that burnt coal and other plant material. Or it could have come from “burps” of methane from the seas. 

“By examining fossils and ancient sediments on the sea floor, we can see that something very unusual happened to Earth's carbon cycle,” Caldeira continued. “At the same time the climate near the North Pole became like Miami. We can tell it didn't take all that much carbon to make this change in climate.”
The new calculations show that every time the level of CO2 in the atmosphere doubled, the Earth would warm by at least 4 ºF (2.2 ºC). That is if the source of the carbon was ancient plant material.

If methane was the cause, the situation is even more dire. The methane would have become carbon dioxide in the atmosphere within decades. The research shows that much less of it would have been available to cause climate change. This means the climate is even more sensitive to added CO2 than anyone had thought.

If ancient methane 'burps' really happened, Caldeira said, then “a doubling of atmospheric CO2 concentration would warm the Earth by over 10 ºF (5.6 ºC). If that's what happened, we could be in for a mighty toasty future.” 

If present trends in burning coal, oil and gas continue, CO2 levels in the atmosphere are expected to double by around 2050. CO2 levels at the time of the PETM are similar to the levels expected from human activity in the next few centuries. 

So if the carbon emissions by humans continue, there could be a similar shift in the species that live on Earth. 

The last time carbon went into the atmosphere at similar levels to today, there were winners and losers, Caldeira said. 

“There was ecological devastation. But new species rose from the ashes. Luckily for us, our ancient primate ancestors were winners. Who knows who the winners and losers will be in the next go-round?

Carbon dioxide from burning fossil fuels is risking huge changes that have not been seen for more than 50 million years, he warned. 

“Our work provides even more incentive to develop the clean energy sources that can provide for economic growth and development - without risking the natural world.” 

Activity 5
Topics for group discussion or pupil presentations

There's a lot that can be done in class with the information at www.undoit.org/undoit_steps_1.cfm This lists 20 individual steps to reduce carbon dioxide emissions. It has a slightly American flavor - few UK kids will have air-conditioning - but most of it is relevant on either side of the Atlantic.

Pupils could try for instance to place the 20 activities in descending order of impact on carbon dioxide emissions. This will need a bit of thought and arithmetic for some steps - particularly step 12 which is about cycling or taking public transport, and gives savings in pounds of carbon dioxide per gallon. (Remember the US gallon is 3.79 liters, while the UK gallon is 4.55 liters.)

Once each group has worked out practical savings they can make in their own lives, the next step is to multiply that by the populations of various countries, and compare with the total carbon dioxide released by the world as a whole. 

Can these kind of individual actions alone stop us doubling the carbon dioxide levels by 2050 and getting to Paleocene-Eocene Thermal Maximum levels in a few centuries?

One activity, believed by many to be the most important of all, is missing from these 20 steps. Ask the pupils to find out what that is, and how much carbon dioxide each of us releases on average through that activity each year. If we don't take action to curb that activity alone, will all the impact of all these other steps be enough?

The arithmetic involved in all this is very simple, but the results are instructive and the scope for discussion unlimited.

Links to free activities, lesson plans and background information.

1. www.teachersdomain.org/resources/phy03/sci/phys/matter/greenhouse2/index.html Video segment from NOVA. Illustrates how human activities are increasing greenhouse gas concentrations, and the effect this might have on global temperatures.

2. www.teachersdomain.org/resources/tdc02/sci/ess/watcyc/graphairgas/index.html Charts from the Web site “What's Up with the Weather?” illustrate climatic and atmospheric events in Earth's distant and not so distant past.

3. www.epa.gov/climatechange/kids/index.html Kids' stuff from Environmental Protection Agency. Games and animations.

4. http://climateprediction.net/schools/schools_join.php Schools can join in the worldwide climate prediction experiment. Nuffield Foundation.

5. www.nerc.ac.uk/press/releases/2005/methane.asp “Killer methane burps caused massive global warming.” Natural Environment Research Council.

6. www.teachersdomain.org/resources/ess05/sci/ess/watcyc/lp_global2/index.html Pupils learn about ways to study past climate change, and reflect on Earth's climate now. They explore the effect of greenhouse gases and begin to consider the human impact on global warming. Teachers' Domain. Simple registration required.

7. www.teachersdomain.org/resources/ess05/sci/ess/watcyc/lp_global2/index.html Pupils do an experiment to learn about CO2 levels in four different gases. They reflect on CO2 production on a global scale. They look at evidence of global warming in our environment and consider their own role.

8. www.teachersdomain.org/resources/ess05/sci/ess/watcyc/greenland/index.html Interactive activity on how scientists obtain and interpret evidence from the Greenland ice sheet to piece together the history of Earth's climate.

9. www.teachersdomain.org/resources/phy03/sci/ess/watcyc/co2/index.html Video segment from NOVA illustrating the heat-absorbing role carbon dioxide plays in our atmosphere.

10. www.epa.gov/climatechange/ Comprehensive information on climate change. EPA.

Link to more links

www.newscientist.com/channel/earth/climate-change

Daily tip for science class discussions and groupwork

Argument in science
One of the most important aims of science for public understanding is to enable young people to express an informed personal point of view on science and technology issues. This takes a range of skills and knowledge. 

Among the most important is the ability to evaluate other people's arguments and develop their own. There is evidence that school pupils need much more help to develop these abilities.

Poor argument skills are apparent in exam answers and coursework. Students express opinions and have grounds for their claims, but rarely use well-structured arguments to support their position. They have skills in evaluating evidence and in using evidence to draw conclusions. But they cannot always incorporate these skills into a debate.

This project aims to produce materials that introduce the key features of a well-structured argument, and give students practice in using them. Early activities are short and introduce the basic model. Later ones encourage development or analysis of longer arguments.

Adapted from Science for Public Understanding. www.scpub.org/resources/
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