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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

University of Auckland, New Zealand: Embargoed for release: 16-Aug-2007 10/08/0712:00 Eastern US Time

Smart crows
For a long time humans were believed to be the only living things that used tools. Animals weren’t thought to be smart enough. But then scientists found chimps using rocks to crack nuts. They saw gorillas testing water depth with a stick before stepping in. They observed orangutans slipping twigs into fruit to get seeds.

Great apes might not be able to put up a shelf in the study or a fence in the garden. But they can make and use tools in hundreds of different ways - usually to get food.

This is not too surprising, really, since chimps, gorillas and orangutans are our closest living relatives. But birds are pretty bird-brained, aren’t they? There is surely no chance that they can use tools.

Well as a matter of fact they do. Scientists have known for some time that New Caledonian crows don’t just use complex tools to get food – they actually make them. Now these same birds have been observed doing some creative thinking to use one tool to get at another.

The findings appear in the online Current Biology on August 16. The researchers who did the work are at the University of Auckland, New Zealand. 

The birds’ skills in the use of tools, say the researchers, rival those seen in the great apes. What’s more, it seems that the birds may have solved their problem using something called analogical reasoning. 

This is a much more advanced type of thinking than simple trial and error. A person using it - or a crow - has to be able to see a new situation as somehow the same as something they’ve met before.

Analogical reasoning is why humans are so inventive, right from their earliest use of stone tools. It is what drives human innovation. It is the “hallmark of human intelligence”, says Russell Gray of the University of Auckland. (It is also a rich source of humor.)

Both the great apes and the New Caledonian crows may be using analogical reasoning, says Gray. This may explain why “out of all the crow species in the world, only these crows routinely make and use tools.”

In the study, the researchers presented crows with meat in a hole. A stick was available but it wasn’t long enough to reach the meat. The birds needed to get a long stick out of a "toolbox" to get the meat from the hole. 

There was another catch. The long stick was also out of reach. The creative thing the crows did was to use the short stick to get the long one out of the box, said Alex Taylor, also of the University of Auckland. 

“They could then use the long stick to get the meat.” 

In a second experiment, the researchers reversed the positions of the two sticks. The small stick was now inside the toolbox while the long stick was handy. The crows briefly probed the box containing the short stick using the long stick. But they quickly corrected their mistake and took the long stick straight to the hole to get the meat.

These were hard problems for the crows, especially the first one, Gray said. “It was surprising to find that these 'bird-brained' creatures performed at the same levels as the best performances by great apes.” 

Six out of seven crows tried to get the long stick with the short stick at their first try at solving the problem. 

“To do this, they had to inhibit their normal response of trying to get the food directly with the short stick and realize that they could use the short stick to get the long stick."

So let’s hear no more about birds being bird-brained. 

###

Taylor et al.: “Spontaneous Metatool Use by New Caledonian Crows.” Publishing in Current Biology 17, 1-4, September 4, 2007. DOI 10.1016/j.cub.2007.07.057. http://www.current-biology.com

600 words

Flesch reading ease: 76.6

Flesch-Kincaid Grade level: 6.2

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
advanced
far along in progress

2
analogical
by comparing with something different that is also the same in some way

3
ancestor
member of the same family that lived in the past

4
available
ready and able to be used

5
comparing
studying to see what is the same or different

6
complex
having many connecting parts that are hard to separate

7
creative
showing imagination and thought as well as skill

8
experiment
a practical test in science

9
great apes
chimpanzees, gorillas, orangutans and bonobos – also humans

10
hallmark
one thing that tells you what something is

11
inhibit
stop or hinder

12
innovation
coming up with completely new ways of doing things

13
inventive
good at making or thinking up new things

14
normal
usual or ordinary

15
observed
seen and noticed, especially in science

16
online
on the worldwide web

17
orangutans
large apes with long arms and red-brown coat; the word means 'wild man'

18
particular
of one thing and no other

19
performances
how well the job was done

20
performed
did something well

21
probed
explored using something long and thin

22
reasoning
thinking

23
relatives
animals that have the same ancestor not too long ago

24
researchers
people who study something carefully to find out facts or information

25
response
the way an animal behaves when a particular thing happens

26
response
the way an animal behaves when a particular thing happens

27
reversed
turned around 

28
rival
are at least as good as

29
routinely
often and not just on special occasions

30
situation
the way things are

31
source
where something comes from

32
tools
things that help you do a particular job

33
trial and error
trying one thing after another until one works

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
advanced
one thing that tells you what something is


2
analogical
thinking


3
ancestor
the way an animal behaves when a particular thing happens


4
available
of one thing and no other


5
comparing
animals that have the same ancestor not too long ago


6
complex
are at least as good as


7
creative
trying one thing after another until one works


8
experiment
turned around 


9
great apes
usual or ordinary


10
hallmark
good at making or thinking up new things


11
inhibit
stop or hinder


12
innovation
often and not just on special occasions


13
inventive
things that help you do a particular job


14
normal
coming up with completely new ways of doing things


15
observed
large apes with long arms and red-brown coat; the word means 'wild man'


16
online
far along in progress


17
orangutans
ready and able to be used


18
particular
a practical test in science


19
performances
seen and noticed, especially in science


20
performed
did something well


21
probed
studying to see what is the same or different


22
reasoning
showing imagination and thought as well as skill


23
relatives
on the worldwide web


24
researchers
how well the job was done


25
response
the way things are


26
response
having many connecting parts that are hard to separate


27
reversed
chimpanzees, gorillas, orangutans and bonobos – also humans


28
rival
the way an animal behaves when a particular thing happens


29
routinely
people who study something carefully to find out facts or information


30
situation
by comparing with something different that is also the same in some way


31
source
member of the same family that lived in the past


32
tools
explored using something long and thin


33
trial and error
where something comes from


Activity 2

What’s it all about? 

1. Animals used to be thought to be not smart enough to do something. What was that?

2. Give one piece of evidence we now have that shows this was wrong.

3. Why is it not too surprising that great apes use tools?

4. What other living things use tools and make them?

5. What type of thinking have these been found to use?

6. In which country do the scientists work who have done the research reported in this story?

7. What word does the writer use to say that the crows are about as skilful as the great apes in their use of tools?

8. When people use analogical reasoning they borrow an idea from a situation they have --- before, to help them work out what to do in a new situation.

9. This seems to be what great apes do sometimes and what the New Caledonian crows did in this experiment. Are the scientists sure the crows used analogical reasoning?

10. Which word in the article gives you the answer to the last question? The word is used twice in the paragraph that begins “Both the great apes and the New Caledonian crows …”

11. In the experiment the crows were trying to get meat out of a hole using a stick. But the stick they could use wasn’t ---- enough to reach the meat.

12. What was the creative thing the crows did with this short stick?

13. Try to explain in one sentence what the scientists mean when they say that this was creative.

14. After the crows had learned to use the short stick to reach the long one, the scientists swapped the sticks around. Can you think why they did this second experiment?

15. In one sentence how does an animal or a person use trial and error to solve a problem?

16. In one sentence how does an animal or a person use analogical reasoning to solve a problem?

17. Why do the scientists believe the crows used analogical reasoning rather than trial and error to solve their problem?

18. Imagine you are these scientists. Can you think of a question you would still like to answer about these crows, and the way they solve problems?

19. How could you 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.

Smart crows

For a long time humans were believed to __ the only living things that used tools. Animals weren't _______ to be smart enough. But then scientists found chimps _____ rocks to crack nuts. They saw gorillas testing water _____ with a stick before stepping in. They observed orangutans ________ twigs into fruit to get seeds.

Great apes might not be able to ___ up a shelf in the study or a fence in ___ garden. But they can make and use tools in ________ of different ways - usually to get food.

This is ___ too surprising, really, since chimps, gorillas and orangutans are ___ closest living relatives. But birds are pretty bird-brained, aren't ____? There is surely no chance that they can ___ tools.

Well as a matter of fact they do. Scientists ____ known for some time that New Caledonian crows don't ____ use complex tools to get food - they actually ____ them. Now these same birds have been observed doing ____ creative thinking to use one tool to get at _______.

The findings appear in the online Current Biology on ______ 16. The researchers who did the work are at ___ University of Auckland, New Zealand. 

The birds' skills in ___ use of tools, say the researchers, rival those seen __ the great apes. What's more, it seems that the _____ may have solved their problem using something called analogical _________. 

This is a much more advanced type of ________ than simple trial and error. A person using it - or a crow - has to be able to ___ a new situation as somehow the same as something _______ met before.

Analogical reasoning is why humans are so inventive, right from their earliest use of stone tools. It __ what drives human innovation. It is the "hallmark of _____ intelligence", says Russell Gray of the University of Auckland. ___ is also a rich source of humor.)

Both the great ____ and the New Caledonian crows may be using analogical _________, says Gray. This may explain why "out of ___ the crow species in the world, only these crows _________ make and use tools."

In the study, the researchers presented _____ with meat in a hole. A stick was available ___ it wasn't long enough to reach the meat. The _____ needed to get a long stick out of a _________ to get the meat from the hole. 

There was _______ catch. The long stick was also out of reach. ___ creative thing the crows did was to use the _____ stick to get the long one out of the ___, said Alex Taylor, also of the University of ________. 

"They could then use the long stick to ___ the meat." 

In a second experiment, the researchers reversed ___ positions of the two sticks. The small stick was ___ inside the toolbox while the long stick was handy. ___ crows briefly probed the box containing the short stick _____ the long stick. But they quickly corrected their mistake ___ took the long stick straight to the hole to ___ the meat.

These were hard problems for the crows, especially ___ first one, Gray said. "It was surprising to find ____ these 'bird-brained' creatures performed at the same levels as ___ best performances by great apes." 

Six out of seven _____ tried to get the long stick with the short _____ at their first try at solving the problem. 

"To __ this, they had to inhibit their normal response of ______ to get the food directly with the short stick ___ realize that they could use the short stick to ___ the long stick."

So let's hear no more about birds _____ bird-brained. 

These are all the words that belong in the blanks:

(It, “toolbox”, all, and, and, another, another, apes, August, Aukland, be, being, birds, birds, box, but, crows, crows, depth, do, get, get, get, have, human, hundreds, in, is, just, make, not, now, our, put, reasoning, reasoning, routinely, see, short, slipping, some, stick, that, the, the, the, The, the, The, the, the, they, they’ve, thinking, thought, trying, use, using, using

Answer Key:

Smart crows

For a long time humans were believed to be the only living things that used tools. Animals weren't thought to be smart enough. But then scientists found chimps using rocks to crack nuts. They saw gorillas testing water depth with a stick before stepping in. They observed orangutans slipping twigs into fruit to get seeds.

Great apes might not be able to put up a shelf in the study or a fence in the garden. But they can make and use tools in hundreds of different ways - usually to get food.

This is not too surprising, really, since chimps, gorillas and orangutans are our closest living relatives. But birds are pretty bird-brained, aren't they? There is surely no chance that they can use tools.

Well as a matter of fact they do. Scientists have known for some time that New Caledonian crows don't just use complex tools to get food - they actually make them. Now these same birds have been observed doing some creative thinking to use one tool to get at another.

The findings appear in the online Current Biology on August 16. The researchers who did the work are at the University of Auckland, New Zealand. 

The birds' skills in the use of tools, say the researchers, rival those seen in the great apes. What's more, it seems that the birds may have solved their problem using something called analogical reasoning. 

This is a much more advanced type of thinking than simple trial and error. A person using it - or a crow - has to be able to see a new situation as somehow the same as something they've met before.

Analogical reasoning is why humans are so inventive, right from their earliest use of stone tools. It is what drives human innovation. It is the "hallmark of human intelligence", says Russell Gray of the University of Auckland. (It is also a rich source of humor.)

Both the great apes and the New Caledonian crows may be using analogical reasoning, says Gray. This may explain why "out of all the crow species in the world, only these crows routinely make and use tools."

In the study, the researchers presented crows with meat in a hole. A stick was available but it wasn't long enough to reach the meat. The birds needed to get a long stick out of a "toolbox" to get the meat from the hole. 

There was another catch. The long stick was also out of reach. The creative thing the crows did was to use the short stick to get the long one out of the box, said Alex Taylor, also of the University of Auckland. 

"They could then use the long stick to get the meat." 

In a second experiment, the researchers reversed the positions of the two sticks. The small stick was now inside the toolbox while the long stick was handy. The crows briefly probed the box containing the short stick using the long stick. But they quickly corrected their mistake and took the long stick straight to the hole to get the meat.

These were hard problems for the crows, especially the first one, Gray said. "It was surprising to find that these 'bird-brained' creatures performed at the same levels as the best performances by great apes." 

Six out of seven crows tried to get the long stick with the short stick at their first try at solving the problem. 

"To do this, they had to inhibit their normal response of trying to get the food directly with the short stick and realize that they could use the short stick to get the long stick."

So let's hear no more about birds being bird-brained. 

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 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: (These are illustrative choices. There are many others.)

Smart crows

For a long time humans were believed to be the only living things that used tools. Animals weren’t thought to be smart enough. But then scientists found chimps using rocks to crack nuts. They saw gorillas testing water depth with a stick before stepping in. They observed orangutans slipping twigs into fruit to get seeds.

Great apes might not be able to put up a shelf in the study or a fence in the garden. But they can make and use tools in hundreds of different ways - usually to get food.

This is not too surprising, really, since chimps, gorillas and orangutans are our closest living relatives. But birds are pretty bird-brained, aren’t they? There is surely no chance that they can use tools.

Well as a matter of fact they do. Scientists have known for some time that New Caledonian crows don’t just use complex tools to get food – they actually make them. Now these same birds have been observed doing some creative thinking to use one tool to get at another.

The findings appear in the online Current Biology on August 16. The researchers who did the work are at the University of Auckland, New Zealand. 

The birds’ skills in the use of tools, say the researchers, rival those seen in the great apes. What’s more, it seems that the birds may have solved their problem using something called analogical reasoning. 
This is a much more advanced type of thinking than simple trial and error. A person using it - or a crow - has to be able to see a new situation as somehow the same as something they’ve met before.

Analogical reasoning is why humans are so inventive, right from their earliest use of stone tools. It is what drives human innovation. It is the “hallmark of human intelligence”, says Russell Gray of the University of Auckland. (It is also a rich source of humor.)

Both the great apes and the New Caledonian crows may be using analogical reasoning, says Gray. This may explain why “out of all the crow species in the world, only these crows routinely make and use tools.”

In the study, the researchers presented crows with meat in a hole. A stick was available but it wasn’t long enough to reach the meat. The birds needed to get a long stick out of a “toolbox” to get the meat from the hole. 

There was another catch. The long stick was also out of reach. The creative thing the crows did was to use the short stick to get the long one out of the box, said Alex Taylor, also of the University of Auckland. 

“They could then use the long stick to get the meat.” 

In a second experiment, the researchers reversed the positions of the two sticks. The small stick was now inside the toolbox while the long stick was handy. The crows briefly probed the box containing the short stick using the long stick. But they quickly corrected their mistake and took the long stick straight to the hole to get the meat.

These were hard problems for the crows, especially the first one, Gray said. “It was surprising to find that these ‘bird-brained’ creatures performed at the same levels as the best performances by great apes.” 

Six out of seven crows tried to get the long stick with the short stick at their first try at solving the problem. 

“To do this, they had to inhibit their normal response of trying to get the food directly with the short stick and realize that they could use the short stick to get the long stick.”

So let’s hear no more about birds being bird-brained. 

Topic for discussion, research or pupil presentations

Students should watch the 12-minute video of bird brain researcher Erich Jarvis at www.pbs.org/wgbh/nova/sciencenow/3214/03.html This is educationally instructive and thought-provoking in many ways. 

The following is simply one possible discussion topic. Teachers of science will be able to think of a host of others.

The video is accessible equally to committed science students and to those whose interest in science is more cursory or even non-existent.

This accessibility, as can be seen from the feedback at http://discussions.pbs.org/viewtopic.pbs?t=39076, gives rise to strong criticism from a scientist who self-deprecatingly calls himself GrumpyOldGeek. 

There is nothing self-deprecating about Grumpy’s criticisms, however, which include comments like: 

“I'd *much* rather watch a segment about hard science than a fluff piece that would better be presented in "People" magazine. My time is valuable and I really don't care whether or not Mr. Jarvis knows ballet and thinks that birds' brain parts should have a different name.”

The exchanges between Grumpy and someone who calls himself Kaba are rather heated, quite entertaining and very instructive. Students should read as much or as little of this as they feel like. Then working in groups they should try to boil down into one sentence what each of the disputants is saying.

They should then, by discussion among themselves, try to reach consensus about which of the two positions they most agree with – and why.

Tips for science class discussions and groupwork 
No 58

I am a recent convert of cooperative learning. I attended a 3-day workshop at SUNY Stony Brook that sold me on POGIL- Process Oriented Guided-Inquiry Learning. I had wanted to do this, but I didn’t know how to implement it. Now that I have gone to this workshop, I am going to do it each and every Friday, or last day of the week. POGIL will work if you do a couple of things:

1. YOU must set up the groups, not the students. If you don’t know your students very well, look at their past grade history and ensure that you mix them as much as possible. putting all the As with the As only ensures that they will perform best, or might fight over the lead role all the time.

2. Keep the groups consistent. I am doing my groups every week on Fridays as a way to get this going very strongly. Don´t change the people in the group unless it is absolutely sure that the group cannot work together.

3. Don´t look at it as something additional. Be ready to change your lecture. As you move on with groups, the idea will be that the students are doing better at understanding the concepts and you won´t need to lecture as much on the topics covered. 

4. Don´t think you can do something else, while they are on the assignment. One thing becomes very clear, you need to be a real facilitator, we are talking about teenagers after all and you need to keep track of time and keep everyone on task.

If you want to know more, don´t hesitate to contact me. To find out more about POGIL specifically for Chemistry teachers, go to:  http://www.pogil.org

Extract from a contribution to an online forum of the National Science Teachers Association, by James Smith, AP Chemistry and General Chemistry, Perth Amboy High School, USA
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