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Activity 5: Topic for group discussion or pupil presentations. 

Links to free activities, lesson plans and background information.

Daily tip for running science class discussions and groupwork.

News
Marseille: 8-Feb-2007 12:00 Eastern US Time


Buzz of flying

Insects don’t have any sophisticated instruments like those that human pilots use. But they manage very well to take off and land. And they control their height above the ground while they are flying. 

How they do this is not well understood. So scientists in France have built a small flying robot to test the theories. 

The work will appear in Current Biology online on February 8th. The authors are Nicolas Franceschini and colleagues at the Centre National de la Recherche Scientifique (CNRS) and the University of the Mediterranean in Marseille.

They have used their robot to test a particular theory about insects using visual cues to stay a certain distance above the ground.

When insects are flying, the ground seems to sweep past beneath them. What they see depends on their height above the ground and on their speed. The higher the insect, the slower the ground seems to move. 

This sweep past of the ground is known as “optic flow”.  In their new work, the scientists hypothesized that insects use it in a feedback loop. They call it an optic-flow regulator. 

The insects use this, they believe, to work out the ratio of groundspeed to height, and keep it steady. They do this by adjusting their vertical lift. 

To test this hypothesis, the researchers used a small helicopter. They built into it a control system based on the idea of an optic-flow regulator.

They found that the robot could do several things like an insect. These include take-off, level flight and landing.

The findings, the paper explains, shed light on a number of observations about insect flight that were not understood. These include the fact that many insects descend in a headwind and ascend in a tailwind. This is exactly the opposite of what human pilots try to do. 

It also helps explain why honeybees often drown when flying over mirror-still water. The smooth surface tells their flight control system that the optic flow is zero. 

So it goes lower to increase the optic flow. That makes no difference, so it goes lowers still. Eventually it hits the water.

325 words

Flesch reading ease: 69.6

Flesch-Kincaid Grade level: 6.7

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
adjust
change slightly

2
ascend
go up

3
author
writer of a scientific paper

4
colleagues
people who work together

5
control 
keep at a certain value

6
control system
set of devices organized to manage what other devices do

7
cue
something that acts as a signal

8
descend
go down

9
device
something made for a special purpose

10
element
basic part

11
feedback loop
process of feeding what comes out of a system back to what goes in, to control how the system behaves – to keep it at a certain speed or height, for instance

12
groundspeed
speed over the ground

13
headwind
wind from straight ahead

14
hypothesis
a tentative explanation that leads to predictions that can be tested

15
hypothesized
formed the hypothesis

16
instrument
a measuring device

17
observation
gathering of information for scientific study by noting what happens

18
optic
to do with the eye

19
prediction
a thing that has been said will happen before it does; a forecast

20
ratio
amount of one thing compared to another; a fraction

21
regulator
device that keeps something close to a certain value

22
sophisticated
complicated and subtle

23
subtle
cleverly made but not obvious

24
system
set of parts that are organized to work together as one thing

25
tailwind
wind from right behind

26
tentative
not definite or certain

27
theory
a set of ideas, concepts, principles or methods used to explain a wide range of observed facts. Often used as here to mean hypothesis.

28
vertical
straight up and down

29
visual
to do with the sense of sight

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
adjust
complicated and subtle


2
ascend
a tentative explanation that leads to predictions that can be tested


3
author
something made for a special purpose


4
colleagues
go down


5
control 
straight up and down


6
control system
to do with the sense of sight


7
cue
wind from straight ahead


8
descend
set of parts that are organized to work together as one thing


9
device
something that acts as a signal


10
element
amount of one thing compared to another; a fraction


11
feedback loop
cleverly made but not obvious


12
groundspeed
not definite or certain


13
headwind
writer of a scientific paper


14
hypothesis
basic part


15
hypothesized
to do with the eye


16
instrument
wind from right behind


17
observation
process of feeding what comes out of a system back to what goes in, to control how the system behaves – to keep it at a certain speed or height, for instance


18
optic
change slightly


19
prediction
speed over the ground


20
ratio
formed the hypothesis


21
regulator
a measuring device


22
sophisticated
device that keeps something close to a certain value


23
subtle
go up


24
system
keep at a certain value


25
tailwind
a thing that has been said will happen before it does; a forecast


26
tentative
gathering of information for scientific study by noting what happens


27
theory
a set of ideas, concepts, principles or methods used to explain a wide range of observed facts. Often used as here to mean hypothesis.


28
vertical
people who work together


29
visual
set of devices organized to manage what other devices do


Activity 2

Comprehension 

1. Insects can do three things that need complicated equipment in a modern aircraft. Name two of them.

2. Why did the scientists build the flying robot?

3. Which sense do insects use to get the information that helps them stay a certain height above the ground?

4. What is the sweep past of the ground called?

5. Can you think why it is called that? 

6. We’ll look at the scientists’ hypothesis in more detail in Activity 5. In the meantime what did they use to test it?

7. How did they alter this to help them test their hypothesis?

8. Can you explain why the writer calls this a robot?

9. Name two things the robot did in just the same way as flying insects do.

10. Did what the scientists find a) help to confirm their hypothesis or b) disprove it?

11. What words in the story made you choose a) or b) for your last answer?

12. What often happens to honeybees if they fly across dead still water?

13. In your own words explain why the scientists’ new findings help to explain this.

14. If you were these scientists can you think of a question that you still want answered?

15. Can you think what you might do to 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.

Buzz of flying

Insects don't have any sophisticated instruments like those ____ human pilots use. But they manage very well to ____ off and land. And they control their height above ___ ground while they are flying. 

How they do this __ not well understood. So scientists in France have built _ small flying robot to test the theories. 

The work ____ appear in Current Biology online on February 8th. The _______ are Nicolas Franceschini and colleagues at the Centre National de la Recherche Scientifique (CNRS) and ___ University of the Mediterranean in Marseille.

They have used their _____ to test a particular theory about insects using visual ____ to stay a certain distance above the ground.

When insects ___ flying, the ground seems to sweep past beneath them. ____ they see depends on their height above the ground ___ on their speed. The higher the insect, the slower ___ ground seems to move. 

This sweep past of the ______ is known as “optic flow”.  In their new ____, the scientists hypothesized that insects use it in _ feedback loop. They call it an optic-flow regulator. 

The _______ use this, they believe, to work out the ratio __ groundspeed to height, and keep it steady. They do ____ by adjusting their vertical lift. 

To test this hypothesis, ___ researchers used a small helicopter. They built into it a control ______ based on the idea of an optic-flow regulator.

They found ____ the robot could do several things like an insect. _____ include take-off, level flight and landing.

The findings, the paper ________, shed light on a number of observations about ______ flight that were not understood. These include the fact ____ many insects descend in a headwind and ascend in _ tailwind. This is exactly the opposite of what human ______ try to do. 

It also helps explain why honeybees _____ drown when flying over mirror-still water. The smooth surface tells their flight control system that the optic flow is zero. 

So the insect flies lower to increase the _____ flow. That makes no difference, so it goes lowers still. Eventually it hits the water.

These are all the words that belong in the blanks:
a, a, a, and, are, authors, cues, explains, ground, insect, insects, is, of, often, optic, pilots, robot, system, take, that, that, that, the, the, the, the, These, this, What, will, work

Answer Key:

Buzz of flying

Insects don't have any sophisticated instruments like those that human pilots use. But they manage very well to take off and land. And they control their height above the ground while they are flying. 

How they do this is not well understood. So scientists in France have built a small flying robot to test the theories. 

The work will appear in Current Biology online on February 8th. The authors are Nicolas Franceschini and colleagues at the Centre National de la Recherche Scientifique (CNRS) and the University of the Mediterranean in Marseille.

They have used their robot to test a particular theory about insects using visual cues to stay a certain distance above the ground.

When insects are flying, the ground seems to sweep past beneath them. What they see depends on their height above the ground and on their speed. The higher the insect, the slower the ground seems to move. 

This sweep past of the ground is known as “optic flow”.  In their new work, the scientists hypothesized that insects use it in a feedback loop. They call it an optic-flow regulator. 

The insects use this, they believe, to work out the ratio of groundspeed to height, and keep it steady. They do this by adjusting their vertical lift. 

To test this hypothesis, the researchers used a small helicopter. They built into it a control system based on the idea of an optic-flow regulator.

They found that the robot could do several things like an insect. These include take-off, level flight and landing.

The findings, the paper explains, shed light on a number of observations about insect flight that were not understood. These include the fact that many insects descend in a headwind and ascend in a tailwind. This is exactly the opposite of what human pilots try to do. 

It also helps explain why honeybees often drown when flying over mirror-still water. The smooth surface tells their flight control system that the optic flow is zero. 

So the insect flies lower to increase the optic flow. That makes no difference, so it goes lowers still. Eventually it hits the water.

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

Reasons/aims for doing 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.)

Buzz of flying

Insects don’t have any sophisticated instruments like those that human pilots use. But they manage very well to take off and land. And they control their height above the ground while they are flying. 

How they do this is not well understood. So scientists in France have built a small flying robot to test the theories. 

The work will appear in Current Biology online on February 8th. The authors are Nicolas Franceschini and colleagues at the Centre National de la Recherche Scientifique (CNRS) and the University of the Mediterranean in Marseille.

They have used their robot to test a particular theory about insects using visual cues to stay a certain distance above the ground.

When insects are flying, the ground seems to sweep past beneath them. What they see depends on their height above the ground and on their speed. The higher the insect, the slower the ground seems to move. 

This sweep past of the ground is known as “optic flow”. In their new work, the scientists hypothesized that insects use it in a feedback loop. They call it an optic-flow regulator. 

The insects use this, they believe, to work out the ratio of groundspeed to height, and keep it steady. They do this by adjusting their vertical lift. 

To test this hypothesis, the researchers used a small helicopter. They built into it a control system based on the idea of an optic-flow regulator.

They found that the robot could do several things like an insect. These include take-off, level flight and landing.
The findings, the paper explains, shed light on a number of observations about insect flight that were not understood. These include the fact that many insects descend in a headwind and ascend in a tailwind. This is exactly the opposite of what human pilots try to do. 

It also helps explain why honeybees often drown when flying over mirror-still water.  The smooth surface tells their flight control system that the optic flow is zero. 

So the insect flies lower to increase the optic flow. That makes no difference, so it goes lowers still. Eventually it hits the water.

Activity 5
Topics for group discussion or pupil presentations

A. Working in groups, pupils should try to arrange the following statements in the right order to explain how the optic flow regulator works: 

1. But if the wind keeps getting stronger, the optic flow will keep getting less. So the regulator will keep reducing LIFT. Eventually the insect will land softly on the ground – which is a good idea in a high wind.

2. Finally let’s look at what happens when the ground is uneven: Suppose the insect starts flying across a canyon. Very suddenly the optic flow will get much less. So LIFT will be reduced and the insect will drop into the canyon until it is flying at the same height above its floor as it was above the ground. Migrating butterflies do exactly this.

3. If an insect makes LIFT smaller, it will come down. If it makes LIFT bigger it will go up.

4. Let’s look at the forces first. Two main forces affect the height above the ground of an insect, bird or plane. The LIFT force pushes it up. The WEIGHT pushes it down. If LIFT = WEIGHT it will fly at a steady height.

5. Let’s suppose a gust of wind blows the insect higher. Objects on the ground will now seem to be passing by more slowly. The optic flow will be less. So the regulator will make LIFT smaller. And the insect will come back down again. 

6. Now let’s look at how the control system works: The optic flow regulator tries to keep the insect flying at a steady speed, and at a steady height above the ground. It does this by changing LIFT.

7. Now suppose a gust of wind blows the insect lower. Exactly the opposite will happen: Objects on the ground will now seem to be passing by more _______. The optic flow will be _______. So the regulator will make LIFT ______. And the insect will __ back __again. 

8. Suppose a wind starts to blow into the insect’s face as it’s flying. Speed over the ground will fall, so optic flow will fall. The regulator will reduce LIFT and the insect will start to come down. If the wind stays steady it will come down until the optic flow is back where it was. 

9. The clever thing about this control system the scientists have designed – and insects perhaps have evolved – is that by regulating optic flow a great many different flying conditions can be handled. Let’s look at the effect of headwinds and tail winds:

10. WEIGHT can’t easily be changed (though some flying machines do this to get off the ground – what are they?) So flying things usually adjust LIFT to make them go up or down. They can do this easily by changing the angle of their wings. 

B. In groups, pupils should list as many examples of control systems in everyday life as they can think of. Examples to get started include a central heating system and temperature control in the human body.

C. Topic for discussion: Does the fact that the helicopter with its optic flow regulator behaves in many ways like an insect in flight prove that flying insects use an optic flow regulator? 

What does it do?

Links to free activities, lesson plans, and background information (direct access through the Online resources link on the webpage.)

1. www.sciencenetlinks.com/lessons.cfm?BenchmarkID=11&DocID=210 To make models of insects, and to use the Internet for insect exploration. “Models are tools for learning about the things they are meant to resemble. Physical models are by far the most obvious to young children. (Science for All Americans, p. 4.) During the process, you can help students think critically about the differences and likenesses between actual insects and models… students should begin to have a better understanding of the usefulness of models in general.” From Science Netlinks

2. www.teachersdomain.org/resources/eng06/sci/engin/systems/robofly/index.html Plant and animal species survive by adapting to different challenges. So scientists are now looking to nature for help with engineering challenges. In this video segment from NOVA, engineers study insect flight to gain insights into design of miniature flying vehicles. Teachers’ Domain. Simple registration required.

3. www.educationworld.com/a_lesson/lesson/lesson192.shtml Do your students know the  real  difference between a fly and a mosquito, an insect and a spider, a true bug and a bedbug?” Classroom activities from Education World.

4. www.teachersdomain.org/resources/eng06/sci/engin/systems/futurefly/index.html The Wright Brothers found inspiration for their first airplane in a bird's flexible wing. The craft was steered by pulleys and cables that twisted the wingtips. In this video segment adapted from NASA, learn how nature has inspired aerospace engineers to design the next-generation of flying machines.

5. www.teachersdomain.org/resources/phy03/sci/engin/design/uavs/index.html Interactive timeline from NOVA, which charts the evolution of unmanned aerial vehicles (UAVs), from the earliest bomb-dropping balloons and kites with cameras, to sophisticated stealth craft the size of your hand.

6. http://members.aol.com/YESedu/kidsfun.html Insects have been described as “the little creatures that run the world”. Activities for different age groups.

7. www.laps.univ-mrs.fr/~ruffier/anglais.html Researcher’s homepage with links.

Links to more

www.urbanext.uiuc.edu/insects_sp/guide/activities.html Insect experiments for the junior school.

www.theness.com/articles.asp?id=41 Chat about the myth that scientists proved bumble bees can’t fly.

www.news.cornell.edu/chronicle/00/3.30.00/insect_flight.html Computer simulation of moving wings and fluid flow has proved that aerodynamics applies to insect flight.

www.news.cornell.edu/releases/March00/APS_Wang.hrs.html
“Looking ahead to the construction of tiny flying machines for aerial surveillance and other purposes, Wang says the designs need not resemble fixed-wing airplanes or helicopters.” 

Daily tip for science class discussions and groupwork

This technique of encouraging reasoned discussion among pupils is borrowed from successful practice in social studies and recognises the constructivist principle that learning is not just a matter of absorbing information, nor even of discovering information, but involves a paradigm shift in belief by learners, which is most likely to be brought about by open discussion.

Adey, P. and Shayer, M. (1994) Really Raising Standards. London and New York. Routledge.
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