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Resources

· Science news story.

· Word bank.

· Activity 1: Mixed-up meanings.

· Activity 2: Comprehension.

· Activity 3: Find the missing word.

· Activity 4: What kind of statements?

· Activity 5: Topics for discussion, research or presentation.

News

Copenhagen University: 5-Jul-2007 14:00 Eastern US Time

Green land

The world's oldest DNA has shown that ancient Greenland was once covered in conifer forest and had a mild climate. 

Eske Willerslev is an expert in extracting DNA from organisms buried in permafrost. He is a professor at Copenhagen University. 

Willerslev has been analyzing DNA from beneath Greenland's kilometer-thick icecap. The DNA is close to half a million years old. The results have just been published in the journal Science.

Ten percent of the Earth’s surface has been covered with ice for thousands of years, hiding what lies beneath. But scientists have been drilling through the icecap to collect complete columns of ice from top to bottom. 

This ice contains yearly layers and is a frozen archive of the world’s climate.

Eske Willerslev began to wonder if there might also be DNA buried deeply. If so then perhaps he could reconstruct the living environment of ancient times.

Ice-core samples

The lower parts of the icecap are mixed with mud from the bottom, which is what Willerslev was interested in. So he obtained base layer samples from three drillings. The first two were DYE-3 from the south of Greenland and the GRIP drilling from the middle of the Greenland ice sheet. 

The third core came from the John Evans glacier in Canada. This is only a few thousand years old. These samples were used to test the methods. 

From the Canada samples Willerslev found DNA from three of the four most common plants that grow in the area. “That means that what one finds under the ice represents the local environment” he explains.

Greenland samples

In the sample from the GRIP drilling, the scientists found no DNA remains at all. Not from plants, mammals or insects. The explanation, says Willerslev, is that the ice in the middle of the ice sheet is over three kilometers thick. 

"The greater pressure produces a higher temperature at the base, and so the DNA material, which cannot tolerate warmth, disintegrates”.

But at the DYE-3 drilling site the ice is ‘only’ two kilometers thick. Here the scientists found DNA so well preserved that traces of a long list of plants and insects could be found. These included pine, spruce, alder
and yew trees. 

There were also remains of flies, butterflies and moths that once flew and fluttered among the Greenland woodland. Traces of beetles and spiders were also found. 


These results prove for the first time that there were forests full of life in south Greenland

The genetic material is telling a story of a living environment completely different from what we see today, says Willerslev. “We have found grain, pine, yew and alder. These correspond to the landscapes we find in Eastern Canada and in the Swedish forests today." 

The scientists can also tell what the climate was like at the time. This is because each tree species has its own temperature needs. "The yew trees reveal that the temperature during the winter could not have been lower than minus 17 degrees Celsius," says Willerslev

Traces of other trees show that the summer temperatures were at least 10 degrees Celsius.

Dating

The scientists used the genetic traces of butterflies, moths, flies and beetles, to analyze their mitochondria. These contain small pieces of DNA that change with time in a regular way. This means they can be used like a clock to date the DNA. 

The team also analyzed the insects' amino acids, which also change over time. Both dating methods suggest that the insects were at least 450,000 years old.

The dating of the samples remains uncertain. But the DNA has been preserved under ice for at least 130,000 years, and perhaps up to 1 million years, say the scientists.

625 words

Flesch reading ease: 68

Flesch-Kincaid Grade level: 7.2

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
amino acids
any of a number of molecules, made of carbon, oxygen, hydrogen and nitrogen, found in living things

2
analyze
study the parts something is made of, and how they work together

3
ancient
belonging to the distant past; very old

4
archive
stored information

5
base
the bottom or foot

6
Celsius
a temperature scale on which water freezes at 0 degrees and boils at 100 degrees

7
climate
average weather over a long period

8
columns
tall, narrow shapes

9
conifer
an evergreen tree that has cones

10
disintegrates
breaks into pieces

11
DNA
giant molecule that contains the genes; short for deoxyribonucleic acid

12
environment
everything in the surroundings - soil, weather, other life - that has an effect on living things

13
extracting
separating out

14
genetic
to do with the genes

15
glacier
large body of ice moving slowly down a slope or spreading out

16
icecap
permanent covering of ice and snow

17
journal
magazine in which experts report their work

18
landscapes
types of countryside

19
mammals
animals that give birth to live young and feed them mother's milk. Humans are mammals.

20
mitochondria
structures in the cells of all living things except bacteria. They produce energy from food, and also contain a little loop of DNA.

21
organisms
living things

22
permafrost
layer of permanently frozen subsoil

23
preserved
kept from rotting away

24
pressure
force on a surface divided by the area it acts on

25
professor
university teacher of the highest level

26
published
printed and sold

27
regular
always happening at certain times

28
reveal
show

29
samples
small amounts used to tell what the whole thing is like

30
site
place where something happens

31
species
group of individuals that are like each other and can breed together to produce fertile young

32
temperature
number that tells how hot or cold something is

33
tolerate
put up with

34
traces
marks left by a person or thing

35
average
one number that stands for a whole set of numbers – the word usually refers to the arithmetic mean, which you get by adding all the values and dividing by how many of them there are.

36
breed
produce young creatures

37
cell
the building block of all living things except viruses

38
conception
fertilisation of egg by sperm

39
fertile
able to produce young

40
fertilisation
joining of male and female cells to form a new cell that can become a new plant or animal

41
genes
tiny part of animal and plant cells that controls what is inherited. A gene is a section of DNA that does a particular job.

42
individual
a particular being or thing

43
inherit
get from parents at conception

44
molecule
the smallest part of a substance that can exist; made of two or more atoms joined together

45
permanent
lasting forever or a very long time

46
sperm
the male cell that joins with an egg to produce new life

47
subsoil
soil lying just below the surface

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
amino acids
large body of ice moving slowly down a slope or spreading out


2
analyze
tiny part of animal and plant cells that controls what is inherited. A gene is a section of DNA that does a particular job.


3
ancient
animals that give birth to live young and feed them mother’s milk. Humans are mammals.


4
archive
one number that stands for a whole set of numbers – the word usually refers to the arithmetic mean, which you get by adding all the values and dividing by how many of them there are.


5
base
marks left by a person or thing


6
Celsius
always happening at certain times


7
climate
group of individuals that are like each other and can breed together to produce fertile young


8
columns
the smallest part of a substance that can exist; made of two or more atoms joined together


9
conifer
an evergreen tree that has cones


10
disintegrates
soil lying just below the surface


11
DNA
everything in the surroundings - soil, weather, other life - that has an effect on living things


12
environment
small amounts used to tell what the whole thing is like


13
extracting
the male cell that joins with an egg to produce new life


14
genetic
show


15
glacier
breaks into pieces


16
icecap
university teacher of the highest level


17
journal
magazine in which experts report their work


18
landscapes
separating out


19
mammals
living things


20
mitochondria
permanent covering of ice and snow


21
organisms
number that tells how hot or cold something is


22
permafrost
a particular being or thing


23
preserved
force on a surface divided by the area it acts on


24
pressure
layer of permanently frozen subsoil


25
professor
fertilisation of egg by sperm


26
published
able to produce young


27
regular
any of a number of molecules, made of carbon, oxygen, hydrogen and nitrogen, found in living things


28
reveal
lasting forever or a very long time


29
samples
the bottom or foot


30
site
to do with the genes


31
species
stored information


32
temperature
kept from rotting away


33
tolerate
produce young creatures


34
traces
the building block of all living things except viruses


35
average
put up with


36
breed
belonging to the distant past; very old


37
cell
tall, narrow shapes


38
conception
place where something happens


39
fertile
joining of male and female cells to form a new cell that can become a new plant or animal


40
fertilisation
a temperature scale on which water freezes at 0 degrees and boils at 100 degrees


41
genes
structures in the cells of all living things except bacteria. They produce energy from food, and also contain a little loop of DNA.


42
individual
study the parts something is made of, and how they work together


43
inherit
types of countryside


44
molecule
get from parents at conception


45
permanent
average weather over a long period


46
sperm
giant molecule that contains the genes; short for deoxyribonucleic acid


47
subsoil
printed and sold


Activity 2

Comprehension 

1. Scientists have discovered that something once covered Greenland. What was that?

2. What have the scientists found out about the climate there?

3. What is special about the DNA they used to make these new discoveries?

4. How thick is Greenland's icecap?

5. How old is the DNA the scientists have found beneath the icecap?

6. What have scientists been doing to collect complete columns of ice?

7. Each year more snow falls, so each year a new layer is laid down on the icecap. What does the writer of the article call these layers?

8. The scientists studied samples from how many different drilling sites?

9. Where were these sites?

10. The Canada samples were used to test that DNA from drillings was actually DNA from the ----- environment. 

11. The two sets of Greenland drillings gave very different results. What were they?

12. What reason do the scientists suggest for the result at the GRIP drilling site?

13. State six of the living things the scientists found traces of at the third drilling site.

14. What do these results prove for the first time?

15. The results are telling a story of a living ----------- on Greenland much different from the solid icecap that exists there today.

16. What else can the scientists tell about Greenland at the time the trees were alive?

17. In one sentence how can they do that?

18. When were the insects the scientists found traces of actually alive?

19. Willerslev wondered if there was ancient DNA under the ice. If there was he could use it to "reconstruct the living environment" of long ago. In one sentence and your own words what does "reconstruct the living environment" mean?
20. Find a sentence in the story that says what the aim of this work was.

21. Find a sentence or phrase in the story that is a hypothesis.

22. Find a sentence or phrase in the story that is evidence for a hypothesis.

23. If you were these scientists what question would you still have about any of this?

24. Can you think how you might try to answer that question?

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.

Green land

The world's oldest DNA has shown that ancient _________ was once covered in conifer forest and had a ____ climate. 

Eske Willerslev is an expert in extracting DNA ____ organisms buried in permafrost. He is a professor at __________ University. 

Willerslev has been analyzing DNA from beneath Greenland's _______________ icecap. The DNA is close to half a million _____ old. The results have just been published in the _______ Science.

Ten percent of the Earth's surface has been covered ____ ice for thousands of years, hiding what lies beneath. ___ scientists have been drilling through the icecap to collect ________ columns of ice from top to bottom. 

This ice ________ yearly layers and is a frozen archive of the _______ climate.

Eske Willerslev began to wonder if there might also __ DNA buried deeply. If so then perhaps he could ___________ the living environment of ancient times.

Ice-core samples

The lower parts __ the icecap are mixed with mud from the bottom, _____ is what Willerslev was interested in. So he obtained ____ layer samples from three drillings. The first two were _____ from the south of Greenland and the GRIP drilling ____ the middle of the Greenland ice sheet. 

The third ____ came from the John Evans glacier in Canada. This __ only a few thousand years old. These samples were ____ to test the methods. 

From the Canada samples Willerslev _____ DNA from three of the four most common plants ____ grow in the area. "That means that what one _____ under the ice represents the local environment" he explains.

Greenland ________
In the sample from the GRIP drilling, the scientists _____ no DNA remains at all. Not from plants, mammals __ insects. The explanation, says Willerslev, is that the ice __ the middle of the ice sheet is over three __________ thick. 

"The greater pressure produces a higher temperature at ___ base, and so the DNA material, which cannot tolerate ______, disintegrates".

But at the DYE-3 drilling site the ice __ 'only' two kilometers thick. Here the scientists found DNA __ well preserved that traces of a long list of ______ and insects could be found. These included pine, spruce, ______ and yew trees. 

There were also remains of flies, ___________ and moths that once flew and fluttered among the _________ woodland. Traces of beetles and spiders were also found.

These results prove for the first time that there ____ forests full of life in south Greenland

The genetic material __ telling a story of a living environment completely different ____ what we see today, says Willerslev. "We have found _____, pine, yew and alder. These correspond to the __________ we find in Eastern Canada and in the Swedish _______ today." 

The scientists can also tell what the climate ___ like at the time. This is because each tree _______ has its own temperature needs. "The yew trees reveal ____ the temperature during the winter could not have been _____ than minus 17 degrees Celsius," says Willerslev

Traces of other _____ show that the summer temperatures were at least 10 _______ Celsius.

Dating

The scientists used the genetic traces of butterflies, moths, _____ and beetles, to analyze their mitochondria. These contain small ______ of DNA that change with time in a regular ___. This means they can be used like a _____ to date the DNA. 

The team also analyzed the ________ amino acids, which also change over time. Both dating _______ suggest that the insects were at least 450,000 years ___.

The dating of the samples remains uncertain. But the ___ has been preserved under ice for at least 130,000 _____, and perhaps up to 1 million years, say ___ scientists.

These are all the words that belong in the blanks:

alder, base, be, But, butterflies, clock, complete, contains, Copenhagen, core, degrees, DNA, DYE-3, finds, flies, forests, found, found, from, from, from, grain, Greenland, Greenland, in, insects', is, is, is, journal, kilometers, kilometer-thick, landscapes, lower, methods, mild, of, old, or, pieces, plants, reconstruct, samples, so, species, that, that, the, the, trees, used, warmth, was, way, were, which, with, world's, years, years

Answer Key:

Green land

The world's oldest DNA has shown that ancient Greenland was once covered in conifer forest and had a mild climate. 

Eske Willerslev is an expert in extracting DNA from organisms buried in permafrost. He is a professor at Copenhagen University. 

Willerslev has been analyzing DNA from beneath Greenland's kilometer-thick icecap. The DNA is close to half a million years old. The results have just been published in the journal Science.

Ten percent of the Earth's surface has been covered with ice for thousands of years, hiding what lies beneath. But scientists have been drilling through the icecap to collect complete columns of ice from top to bottom. 

This ice contains yearly layers and is a frozen archive of the world's climate.

Eske Willerslev began to wonder if there might also be DNA buried deeply. If so then perhaps he could reconstruct the living environment of ancient times.

Ice-core samples

The lower parts of the icecap are mixed with mud from the bottom, which is what Willerslev was interested in. So he obtained base layer samples from three drillings. The first two were DYE-3 from the south of Greenland and the GRIP drilling from the middle of the Greenland ice sheet. 

The third core came from the John Evans glacier in Canada. This is only a few thousand years old. These samples were used to test the methods. 

From the Canada samples Willerslev found DNA from three of the four most common plants that grow in the area. "That means that what one finds under the ice represents the local environment" he explains.

Greenland samples

In the sample from the GRIP drilling, the scientists found no DNA remains at all. Not from plants, mammals or insects. The explanation, says Willerslev, is that the ice in the middle of the ice sheet is over three kilometers thick. 

"The greater pressure produces a higher temperature at the base, and so the DNA material, which cannot tolerate warmth, disintegrates".

But at the DYE-3 drilling site the ice is 'only' two kilometers thick. Here the scientists found DNA so well preserved that traces of a long list of plants and insects could be found. These included pine, spruce, alder and yew trees. 

There were also remains of flies, butterflies and moths that once flew and fluttered among the Greenland woodland. Traces of beetles and spiders were also found. 

These results prove for the first time that there were forests full of life in south Greenland

The genetic material is telling a story of a living environment completely different from what we see today, says Willerslev. "We have found grain, pine, yew and alder. These correspond to the landscapes we find in Eastern Canada and in the Swedish forests today." 

The scientists can also tell what the climate was like at the time. This is because each tree species has its own temperature needs. "The yew trees reveal that the temperature during the winter could not have been lower than minus 17 degrees Celsius," says Willerslev

Traces of other trees show that the summer temperatures were at least 10 degrees Celsius.

Dating

The scientists used the genetic traces of butterflies, moths, flies and beetles, to analyze their mitochondria. These contain small pieces of DNA that change with time in a regular way. This means they can be used like a clock to date the DNA. 

The team also analyzed the insects' amino acids, which also change over time. Both dating methods suggest that the insects were at least 450,000 years old.

The dating of the samples remains uncertain. But the DNA has been preserved under ice for at least 130,000 years, and perhaps up to 1 million years, say the scientists.

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/reasons for doing the research

Technology and methods

New findings or developments

Hypothesis

Prediction

Evidence
Issues, implications 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.)

Green land

The world's oldest DNA has shown that ancient Greenland was once covered in conifer forest and had a mild climate. 

Eske Willerslev is an expert in extracting DNA from organisms buried in permafrost. He is a professor at Copenhagen University. 

Willerslev has been analyzing DNA from beneath Greenland's kilometer-thick icecap. The DNA is close to half a million years old. The results have just been published in the journal Science.

Ten percent of the Earth’s surface has been covered with ice for thousands of years, hiding what lies beneath. But scientists have been drilling through the icecap to collect complete columns of ice from top to bottom. 

This ice contains yearly layers and is a frozen archive of the world’s climate.

Eske Willerslev began to wonder if there might also be DNA buried deeply. If so then perhaps he could reconstruct the living environment of ancient times.

Ice-core samples

The lower parts of the icecap are mixed with mud from the bottom, which is what Willerslev was interested in. So he obtained base layer samples from three drillings. The first two were DYE-3 from the south of Greenland and the GRIP drilling from the middle of the Greenland ice sheet. 

The third core came from the John Evans glacier in Canada. This is only a few thousand years old. These samples were used to test the methods. 

From the Canada samples Willerslev found DNA from three of the four most common plants that grow in the area. “That means that what one finds under the ice represents the local environment” he explains.

Greenland samples

In the sample from the GRIP drilling, the scientists found no DNA remains at all. Not from plants, mammals or insects. The explanation, says Willerslev, is that the ice in the middle of the ice sheet is over three kilometers thick. 

"The greater pressure produces a higher temperature at the base, and so the DNA material, which cannot tolerate warmth, disintegrates”.

But at the DYE-3 drilling site the ice is ‘only’ two kilometers thick. Here the scientists found DNA so well preserved that traces of a long list of plants and insects could be found. These included pine, spruce, alder
and yew trees. 

There were also remains of flies, butterflies and moths that once flew and fluttered among the Greenland woodland. Traces of beetles and spiders were also found. 


These results prove for the first time that there were forests full of life in south Greenland

The genetic material is telling a story of a living environment completely different from what we see today, says Willerslev. “We have found grain, pine, yew and alder. These correspond to the landscapes we find in Eastern Canada and in the Swedish forests today." 

The scientists can also tell what the climate was like at the time. This is because each tree species has its own temperature needs. "The yew trees reveal that the temperature during the winter could not have been lower than minus 17 degrees Celsius," says Willerslev

Traces of other trees show that the summer temperatures were at least 10 degrees Celsius.

Dating

The scientists used the genetic traces of butterflies, moths, flies and beetles, to analyze their mitochondria. These contain small pieces of DNA that change with time in a regular way. This means they can be used like a clock to date the DNA. 
The team also analyzed the insects' amino acids, which also change over time. Both dating methods suggest that the insects were at least 450,000 years old.
The dating of the samples remains uncertain. But the DNA has been preserved under ice for at least 130,000 years, and perhaps up to 1 million years, say the scientists.

Topic for discussion, research or pupil presentations
A) There's a nice 40-minute classroom activity at My Science Box in which students extract DNA from strawberries, using nothing more sophisticated than soap, alcohol, glass tubes and stirrers. www.mysciencebox.org/DNAextraction

"It is essential for students to prove to themselves that DNA exists and that it can be extracted from any cell. Strawberries are used in this activity because they are octaploid, meaning they have 8 copies of every gene rather than the usual 2; thus providing prodigious quantities of DNA to extract. Naturally, strawberries are also relatively inexpensive and readily available."

B) To explore ice-core drilling in a little more Teachers Domain provides nicely illustrated text, using Flash Interactive, and discussion points at www.teachersdomain.org/resources/ess05/sci/ess/watcyc/greenland/index.html

Registration is needed to see some of this free resource, and the many others provided at Teachers Domain, but it's a straightforward process that can be done by schools or individual teachers in a couple of minutes.

Some of the questions suggested for students are

· What was involved in the drilling process?

· What is the trend in thickness of the ice layers with increasing depth?

·  What do you think it would be like to live on the Greenland Ice Sheet and drill ice cores? What are five things you would you bring with you?

Tips for science class discussions and groupwork 
No 55

There is a place for the supernatural in science - Now that I have your attention - it's a sneaky way to use what students are interested in to help them understand the nature of science.

The unit is called "is it science or pseudoscience?". I have found that the students understand science better when they can look at what is not science and why it is not science. My parents (of the students) love having the students investigate particular claims of healing touch, aliens, etc. What is interesting is when students come up and are just shocked to find out that there was no evidence to back up the claims, etc. They are amazed that people write things that they profess to be true and backed by science but doesn't meet the criteria of what is science: we use CONPTT - Consistent, Observable, Natural, Predictable, Testable, and Tentative. This is a theme throughout the whole year no matter what unit we are on. 

I found it to be very interesting one day when we were having the students take a learning styles inventory, and the first thing they wanted to see was "the evidence to support the use of learning styles". 

I was amazed and frankly, had a hard time coming up with the evidence. They "done good" and I was impressed to finally see some transfer of learning occur.


Extract from an online forum of the National Science Teachers Association by Elizabeth C. Petersen, Past-President, Science Teachers of Missouri, Ladue Middle School, St. Louis.
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