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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: Topics for group discussion, research and pupil presentations. 

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

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

News
Utah: 9-Nov-2006, EurekAlert

Bird strike 

Chirps, trills, warbles and tweets. Bird song is usually pleasant, soothing and restful - but not if you are an aircraft pilot. 

Collisions with birds in flight have caused billions of dollars of damage since 1990, according to the Federal Aviation Administration. They have destroyed more than 163 aircraft and killed more than 194 people since 1988. The US military alone estimates that it loses one aircraft a year to bird strikes.

So what can be done to avoid the usually harmless and innocent wildlife that can sometimes destroy airplanes? 

Airports often use X-band radar and infrared cameras to monitor nearby flocks of birds. But neither can tell different birds apart. That's important. Not all birds are equally dangerous to aircraft. And shutting down runways because unknown birds are near causes delays and congestion. This itself increases the risks to aircraft in flight. And it is expensive.

Now researchers in the USA have developed an “audio telescope”. This not only locates birds that might cause a danger. It also identifies what kind they are by the calls they make.

The system is described in a paper that has just been published.* The authors are based at the National Institute of Standards and Technology (NIST), Intelligent Automation, Inc. and the University of Missouri-Columbia.

Their new audio telescope is an array of 192 microphones mounted parallel to the ground to listen to the skies. It is one meter in diameter.

The telescope compares the time the same bird-call arrives at different microphones. It uses this to work out where the birds are. To identify them, the researchers started with mathematical algorithms normally used to identify different speakers. These are part of sophisticated computer software that turns speech into written words - speech recognition systems. 

The researchers adapted these algorithms to work on bird-calls instead of human speech. 

Their instrument is based on the NIST Mark-III Microphone array. This is a high-performance, directional, audio signal processing system. It was developed to test speech recognition. It is particularly good in places full of complex sounds, such as meeting-rooms. 

The prototype audio telescope can tell a Canada goose from a gull or a hawk, say the researchers, in just a couple of seconds.

* C. Kwan, K.C. Ho, G. Mei, Y. Li, Z. Ren, R. Xu, Y. Zhang, D. Lao, M Stevenson, V. Stanford, C. Rochet. An automated acoustic system to monitor and classify birds. EURASIP Journal on Applied Signal Processing. Vol. 2006.

375 words

Flesch reading ease: 54.6

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 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
adapted
changed to suit

2
algorithm
step by step process for solving a problem

3
approximate
close to the exact value

4
array
an orderly arrangement

5
billions
thousands of millions

6
complex
having many connecting parts that are hard to separate

7
congestion
crowding

8
developed
made more usable or advanced

9
directional 
able to tell directions apart

10
electromagnetic radiation
electric and magnetic energy that travels through space at nearly 300,000 kilometers per second. Light, radio and X-rays are examples of electromagnetic radiation.

11
electromagnetic spectrum
the complete range of electromagnetic waves. These include radio and television waves, microwaves, infrared radiation, visible light, ultraviolet light, X-rays and gamma radiation.

12
estimates
judges the approximate size of

13
identifies
recognizes as something

14
identify
recognize as something

15
infrared
invisible electromagnetic radiation, lying between red light and microwaves on the electromagnetic spectrum

16
locate
discover where something is

17
microphone
instrument that detects sounds and converts them to electricity

18
microwave
a short radio wave; an electromagnetic wave between 1 millimeter and 1 meter in wavelength

19
modified
change slightly

20
monitor
watch over

21
parallel
of lines or planes: the same distance apart everywhere

22
plane
flat surface

23
prototype
first model from which others are copied or developed

24
radar
device that sends out high frequency microwaves or radio waves, and uses their reflection from objects to find their positions and speeds

25
recognize
know and remember

26
signal processing
getting information from sounds or images using computers

27
software
computer programs that are not part of the machine itself

28
soothing
calming

29
sophisticated
complicated and cleverly made

30
subtle
cleverly made; ingenious but not obvious

31
X-band
range of electromagnetic waves used in many radar systems - shipboard civil marine radar, tracking radar, airborne weather-avoidance radar, systems for detecting mortar and artillery projectiles, police speed meters

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
adapted
the complete range of electromagnetic waves. These include radio and television waves, microwaves, infrared radiation, visible light, ultraviolet light, X-rays and gamma radiation.


2
algorithm
recognize as something


3
approximate
flat surface


4
array
calming


5
billions
step by step process for solving a problem


6
complex
made more usable or advanced


7
congestion
an orderly arrangement


8
developed
of lines or planes: the same distance apart everywhere


9
directional 
first model from which others are copied or developed


10
electromagnetic radiation
complicated and cleverly made


11
electromagnetic spectrum
invisible electromagnetic radiation, lying between red light and microwaves on the electromagnetic spectrum


12
estimates
judges the approximate size of


13
identifies
close to the exact value


14
identify
thousands of millions


15
infrared
electric and magnetic energy that travels through space at nearly 300,000 kilometers per second. Light, radio and X-rays are examples of electromagnetic radiation.


16
locate
able to tell directions apart


17
microphone
crowding


18
microwave
range of electromagnetic waves used in many radar systems - shipboard civil marine radar, tracking radar, airborne weather-avoidance radar, systems for detecting mortar and artillery projectiles, police speed meters


19
modified
discover where something is


20
monitor
a short radio wave; an electromagnetic wave between 1 millimeter and 1 meter in wavelength


21
parallel
cleverly made; ingenious but not obvious


22
plane
having many connecting parts that are hard to separate


23
prototype
know and remember


24
radar
instrument that detects sounds and converts them to electricity


25
recognize
watch over


26
signal processing
device that sends out high frequency microwaves or radio waves, and uses their reflection from objects to find their positions and speeds


27
software
getting information from sounds or images using computers


28
soothing
computer programs that are not part of the machine itself


29
sophisticated
recognizes as something


30
subtle
change slightly


31
X-band
changed to suit


Activity 2

Comprehension 

1. Why do airplane pilots worry about birds?

2. How many people have been killed by collisions of birds with aircraft in the past 18 years?

3. What two methods do airports use already to keep a watch on nearby birds?

4. What can these systems not do?

5. Why does this mean they are not as useful as they could be?

6. What feature of a bird does the new audio telescope use to identify it?

7. The instrument can tell where the birds are and what kind of birds they are. What information does it use to work out where (which direction) they are?

8. Working out what kind of birds they are takes more sophisticated computing. What type of system did the researchers start with for this?

9. Why did they have to adapt it?

10.  What extra information would the system need that it wouldn't already have as a speech recognition system?

11.  In your own words state two features of the NIST Mark-III Microphone array.

12.  In what conditions does this work particularly well?

13.  Why do you think that would be useful for the new bird instrument?

14.  The researchers describe their system as a prototype. Can you explain what that means?

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.

Bird strike

Chirps, trills, warbles and tweets. Bird song is usually ________, soothing and restful - but not if you ___ an aircraft pilot. 

Collisions with birds in flight have ______ billions of dollars of damage since 1990, according to ___ Federal Aviation Administration. They have destroyed more than 163 ________ and killed more than 194 people since 1988. The __ military alone estimates that it loses one aircraft a ____ to bird strikes.

So what can be done to avoid ___ usually harmless and innocent wildlife that can sometimes destroy __________? 

Airports often use X-band radar and infrared cameras __ monitor nearby flocks of birds. But neither can tell _________ birds apart. That's important. Not all birds are equally _________ to aircraft. And shutting down runways because unknown birds ___ near causes delays and congestion. This itself increases the _____ to aircraft in flight. And it is expensive.

Now researchers __ the USA have developed an “audio telescope”. This not ____ locates birds that might cause a danger. It also __________ what kind they are by the calls they make.

The ______ is described in a paper that has just been _________.* The authors are based at the National Institute __ Standards and Technology (NIST), Intelligent Automation, Inc. and the __________ of Missouri-Columbia.

Their new audio telescope is an array of ___ microphones mounted parallel to the ground to listen to ___ skies. It is one meter in diameter.

The telescope compares ___ time the same bird-call arrives at different microphones. It ____ this to work out where the birds are. To ________ them, the researchers started with mathematical algorithms normally used __ identify different speakers. These are part of sophisticated computer ________ that turns speech into written words - speech recognition _______. 

The researchers adapted these algorithms to work on __________ instead of human speech. 

Their instrument is based on ___ NIST Mark-III Microphone array. This is a high-performance, directional, _____ signal processing system. It was developed to test speech ___________. It is particularly good in places full of _______ sounds, such as meeting-rooms. 

The prototype audio telescope can ____ a Canada goose from a gull or a hawk, ___ the researchers, in just a couple of seconds.

These are all the words that belong in the blanks:
192, airplanes, aircraft, are, are, audio, bird-calls, caused, complex, dangerous, different, identifies, identify, in, of, only, pleasant, published, recognition, risks, say, software, system, systems, tell, the, the, the, the, the, to, to, University, US, uses, year

Answer Key:
Bird strike

Chirps, trills, warbles and tweets. Bird song is usually pleasant, soothing and restful - but not if you are an aircraft pilot. 

Collisions with birds in flight have caused billions of dollars of damage since 1990, according to the Federal Aviation Administration. They have destroyed more than 163 aircraft and killed more than 194 people since 1988. The US military alone estimates that it loses one aircraft a year to bird strikes.

So what can be done to avoid the usually harmless and innocent wildlife that can sometimes destroy airplanes? 

Airports often use X-band radar and infrared cameras to monitor nearby flocks of birds. But neither can tell different birds apart. That's important. Not all birds are equally dangerous to aircraft. And shutting down runways because unknown birds are near causes delays and congestion. This itself increases the risks to aircraft in flight. And it is expensive.

Now researchers in the USA have developed an “audio telescope”. This not only locates birds that might cause a danger. It also identifies what kind they are by the calls they make.

The system is described in a paper that has just been published. The authors are based at the National Institute of Standards and Technology (NIST), Intelligent Automation, Inc. and the University of Missouri-Columbia.

Their new audio telescope is an array of 192 microphones mounted parallel to the ground to listen to the skies. It is one meter in diameter.

The telescope compares the time the same bird-call arrives at different microphones. It uses this to work out where the birds are. To identify them, the researchers started with mathematical algorithms normally used to identify different speakers. These are part of sophisticated computer software that turns speech into written words - speech recognition systems. 

The researchers adapted these algorithms to work on bird-calls instead of human speech. 

Their instrument is based on the NIST Mark-III Microphone array. This is a high-performance, directional, audio signal processing system. It was developed to test speech recognition. It is particularly good in places full of complex sounds, such as meeting-rooms. 

The prototype audio telescope can tell a Canada goose from a gull or a hawk, say the researchers, in just a couple of seconds.

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.)
Bird Strike

Chirps, trills, warbles and tweets. Bird song is usually pleasant, soothing and restful - but not if you are an aircraft pilot. 

Collisions with birds in flight have caused billions of dollars of damage since 1990, according to the Federal Aviation Administration. They have destroyed more than 163 aircraft and killed more than 194 people since 1988. The US military alone estimates that it loses one aircraft a year to bird strikes.

So what can be done to avoid the usually harmless and innocent wildlife that can sometimes destroy airplanes? 

Airports often use X-band radar and infrared cameras to monitor nearby flocks of birds. But neither can tell different birds apart. That's important. Not all birds are equally dangerous to aircraft. And shutting down runways because unknown birds are near causes delays and congestion. This itself increases the risks to aircraft in flight. And it is expensive.

Now researchers in the USA have developed an “audio telescope”. This not only locates birds that might cause a danger. It also identifies what kind they are by the calls they make.

The system is described in a paper that has just been published.* The authors are based at the National Institute of Standards and Technology (NIST), Intelligent Automation, Inc. and the University of Missouri-Columbia.

Their new audio telescope is an array of 192 microphones mounted parallel to the ground to listen to the skies. It is one meter in diameter.

The telescope compares the time the same bird-call arrives at different microphones. It uses this to work out where the birds are. To identify them, the researchers started with mathematical algorithms normally used to identify different speakers. These are part of sophisticated computer software that turns speech into written words - speech recognition systems. 

The researchers adapted these algorithms to work on bird-calls instead of human speech. 

Their instrument is based on the NIST Mark-III Microphone array. This is a high-performance, directional, audio signal processing system. It was developed to test speech recognition. It is particularly good in places full of complex sounds, such as meeting-rooms. 

The prototype audio telescope can tell a Canada goose from a gull or a hawk, say the researchers, in just a couple of seconds.

Activity 5
Topics for group discussions, research and pupil presentations

A. There's a lot of science and human interest in this short story. This makes it suitable for a co-operative learning strategy known as jigsaw:

The class should be formed into mixed ability groups of 4 pupils. Within each group one pupil should investigate each of the following. Suggested starting points for these topics are provided. Pupils should look for different types of web resource to bring their presentations to life: text, still images, games, animations, video. 

A simple introduction to jigsaw is contained the final section.

Topics:

a) What does having two ears do for humans and animals, and how does this relate to the story?

b) What effects does bird strike have on aircraft? Which parts of a plane are affected?

c) What measures are currently taken to avoid bird strike, and what are the problems with these?

d) What is the effect of speed of plane and weight of bird on collision damage? 

Two ears

www.school-for-champions.com/senses/heardirection.htm Pupil-friendly background.

www.bbc.co.uk/science/humanbody/body/factfiles/hearing/hearing_animation.shtml Fun animation of how our ears work, with information on what two ears do at foot of page.

Bird strike effects

www.birdstrike.org/events/signif.htm Brief but fascinating details of a number of strikes.

http://wildlife.pr.erau.edu/News3.htm#tweeters Short news stories.

http://video.google.com/videoplay?docid=7799646910622741871 Film of F16 getting hit by a bird, and what happens next.

Measures against bird strike 

www.abc.net.au/rn/science/ss/stories/s526781.htm Interview with Carla Dove at the Museum of Natural History in Washington whose job is to identify the birds involved in bird strikes.

http://wildlife.pr.erau.edu/RandD.htm Federal Aviation Authority page on variety of methods of tackling the problem with links to more info.

Physics of impact

It's surprisingly hard to find nice websites illustrating the dependence of kinetic energy on speed and mass. So to avoid having kids wasting time searching, they could tackle the following activity:

Go to the (inelastic) collision simulator at 

http://library.thinkquest.org/10170/ball/index.html 

The red ball is the plane, the blue the bird. The mass of the plane can't be set above 100 kilograms, but that won't affect the findings significantly, since bird masses are so much smaller.

Pupils could either search the web for the mass of some typical birds or use the following table (grams):

Swan
8900


Pelican
3500

Raven
850


Kestrel
110


Sparrow
27


Wren
11


Hummingbird
3.5


With the mass of the red ball (plane) set as high as it will go, pupils should explore what happens with several different blue ball (bird) masses at a couple of different plane speeds. Note the units the simulator expects.

For simplicity the bird speed should be left at zero (since it's so much less than plane speed anyway). Low (taxi-ing speeds of a few tens of miles per hour) and high speeds should be tried for the plane. A web search on aircraft take off speeds will find useful figures.

For each bird pupils investigate - and they should at least try the biggest and smallest - they should collect the following data from the simulation:

a) Plane kinetic energy (red) before the collision

b) Plane kinetic energy (red) after the collision

c) Bird kinetic energy (blue) after the collision

The energy 'lost' during the collision is then simply a - b - c. If they use kilograms for the mass and meters/second for the speed this energy is in joules (Note: speed in meters per second can be obtained from speed in miles per hour by dividing by 2.23694).

Pupils should arrange the data they obtain in a table. Able kids might like to graph the information, (using for example the graphing website http://nces.ed.gov/nceskids/graphing/)

This 'lost' energy of course is not lost at all, but is converted to heat and sound as the bird and chunks of the plane - if speed and mass are high enough - are smashed.

As a final exercise, to bring some meaning, to bare numbers, pupils can compare their energy of collisions with the energies for various other activities. A comprehensive list of these can be found at http://en.wikipedia.org/wiki/Orders_of_magnitude_(energy)

Extension activities: 

1. Use the simulator to investigate collisions between car and child at 20 mph, 30 mph and 40 mph. The quadratic dependence of energy on speed this illustrates is rarely appreciated by non-scientists.

2. Explore the difference between elastic and inelastic collisions at www.phas.ucalgary.ca/physlets/labcollision.htm
A. Bird strike quiz. Can be done after the first activity or as stand-alone. Answers at www.birdstrike.org/commlink/top_ten.htm
1. Can bird strikes cause serious airline accidents?

2. Are bird strikes rare or common?

3. Are bird strikes more of a problem today than 20 or 30 years ago?

4. Are large aircraft built to withstand all bird strikes?

5. If a bird flies into an engine during takeoff and the engine fails, will the plane crash?

6. Can anything be done to keep birds away from airports?

7. Is it legal to kill birds just to protect aircraft?

8. Would killing birds around an airport solve the problem?

9. Are bird strikes only a problem to those who fly or are there wider issues?

10.  Most bird strikes occur closer than 500 feet to the ground, but do they ever happen at high altitude?

More links:

1. http://wildlife.pr.erau.edu/index.html Main page of FAA website on bird strikes. Many links to more info.

2. http://wildlife-mitigation.tc.faa.gov/public_html/index.html FAA wildlife mitigation page.

3. http://100.rolls-royce.com/facts/view.jsp?id=215 Rolls Royce testing of Trent engines against bird strike.

4. www.nasa.gov/mission_pages/shuttle/behindscenes/avian_radar.html Even NASA has a bird-strike problem.

5. http://askabiologist.asu.edu/expstuff/experiments/birdsongs/birds_az.html Recordings, maps and sonograms of hundreds of birds. This is the kind of information the scientists would feed into their computer program to enable it to recognize different birds.

6. http://wildlifedamage.unl.edu/handbook/Chapters/2003birdstrikechimankwan.doc The new research paper on the audio telescope.

Carla Dove can be contacted at:

Smithsonian Institution

National Museum of Natural History 

E-610, MRC 116

10th & Constitution Avenue NW

Washington, DC 20560

dove.carla@nmnh.si.edu
Daily tips for running science class discussions and groupwork
Jigsaw 

This is one of the oldest and most effective co-operative learning strategies. The following is taken from Jigsaw in Ten Easy Steps from the Jigsaw Classroom, whose website contains much more information on how and why to use this method. www.jigsaw.org

The jigsaw classroom is very simple to use. If you're a teacher, just follow these steps: 

1) Divide students into 5- or 6-person jigsaw groups. The groups should be diverse in terms of gender, ethnicity, race, and ability.

2) Appoint one student from each group as the leader. Initially, this person should be the most mature student in the group.

3) Divide the day's lesson into 5-6 segments. For example, if you want history students to learn about Eleanor Roosevelt, you might divide a short biography of her into stand-alone segments on: (1) Her childhood, (2) Her family life with Franklin and their children, (3) Her life after Franklin contracted polio, (4) Her work in the White House as First Lady, and (5) Her life and work after Franklin's death.

4) Assign each student to learn one segment, making sure students have direct access only to their own segment.

5) Give students time to read over their segment at least twice and become familiar with it. There is no need for them to memorize it.

6) Form temporary “expert groups” by having one student from each jigsaw group join other students assigned to the same segment. Give students in these expert groups time to discuss the main points of their segment and to rehearse the presentations they will make to their jigsaw group. 

7) Bring the students back into their jigsaw groups.

8) Ask each student to present her or his segment to the group. Encourage others in the group to ask questions for clarification.

9) Float from group to group, observing the process. If any group is having trouble (e.g., a member is dominating or disruptive), make an appropriate intervention. Eventually, it's best for the group leader to handle this task. Leaders can be trained by whispering an instruction on how to intervene, until the leader gets the hang of it.

10) At the end of the session, give a quiz on the material so that students quickly come to realize that these sessions are not just fun and games, but really count.
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