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Activity 3: Find the missing word.

Activity 4: What kind of statements?

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
Rothamsted Research: 28-Mar-2007

Soaring spiders

Spiders ride the wind on silken threads. It is called ballooning. They do it to carry themselves out of danger or into new territory. And in the right conditions they can sometimes fly through the air for hundreds of miles.

But nobody knew until now why ballooning reaches a peak in spring and fall, and is much less common in windy and sunny weather. Sunshine after all produces more updrafts, which are helpful for take-off.

Now a team at Rothamsted Research has developed a model of ballooning. This shows that light breezes and moderately warm weather are the best spider ballooning conditions. This is typical weather for spring and fall. 

These results could lead to a non-chemical alternative to pesticides for managing crops.

The team of biologists and mathematicians used the model to investigate travelling distances under a range of conditions of wind and sun. They were aiming to find the best weather for flight.

Hot days do indeed produce more updrafts. But the wind is not usually strong enough to carry the spiders very far, the scientists found. 

On the other hand, if the wind becomes too strong the updrafts are disrupted, the model shows. This makes flight impossible.

Spiders hunt and eat pests like mites and aphids. So predicting spider ballooning peaks is important for crop management.

In the growing season, around 1800 spiders a day land in each hectare of arable farmland after ballooning, explains Dr Andy Reynolds of Rothamsted Research. “If the farmers can predict the influx of spiders, they can reduce the amount of pesticides accordingly.”

The research team is planning field experiments to test the model. This could provide valuable information on other organisms that use the wind for transport. These include mites and viruses.

This research is a good example of interdisciplinary collaboration, said Professor Julia Goodfellow. She is chief executive of the Biotechnology and Biological Sciences Research Council. “Biologists and mathematicians together have produced new knowledge which can help lead to environment-friendly pest control.”

Rothamsted Research is in Hertfordshire, England. It is a sponsored institute of the Biotechnology and Biological Sciences Research Council (BBSRC).

325 words

Flesch reading ease: 54

Flesch-Kincaid Grade level: 8.8

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
accordingly
in the way that is required; in proportion

2
alternative
one of two or more possibilities

3
aphid
small soft-bodied insect that feeds by sucking sap from plants

4
arable
suitable for growing crops

5
arachnid
any of a group of arthropods having eight legs, no wings or antennae, and a body divided into two parts. Spiders, mites, scorpions and ticks are arachnids.

6
arthropod
invertebrate animals with jointed legs and a body with a horny casing, which is shed and replaced as the animal grows. Includes spiders, mites, crabs, lobsters, shrimps, woodlice, barnacles, millipedes, centipedes and insects.

7
cell
the building block of all living things except viruses

8
chief executive
person with overall responsibility for the daily operations and long-term plans of an organization

9
collaboration
working together

10
complex
having many connecting parts that are hard to separate

11
conception
fertilization of egg by sperm

12
conditions
situation or surroundings that affect something

13
disrupt
put into disorder

14
DNA
giant molecule that contains the genes; short for deoxyribonucleic acid

15
environment
all the factors, such as soil, climate and other lifeforms, that affect a living thing or community

16
experiment
a practical test set up to explore a hypothesis or make a discovery

17
fertilization
joining of male and female cells to form a new cell that can become a new plant or animal

18
gene
tiny part of animal and plant cells that controls what is inherited. A gene is a section of DNA that does a particular job.

19
hectare
unit of area, equal to 10,000 meters squared

20
hypothesis
a tentative explanation that leads to predictions that can be tested by experiment

21
inderdisciplinary
between more than one branch of learning

22
influx
a flowing in

23
inherit
get from parents at conception

24
invertebrate
without a backbone

25
manage
organize effectively

26
mite
any of various small arachnids that are often parasites

27
model
a set of equations that can be solved, usually on a computer, to learn how something behaves. Short for “mathematical model”.

28
moderately
medium; neither very little nor very great

29
molecule
the smallest part of a substance that can exist; made of two or more atoms joined together

30
organism
a living thing

31
parasite
animal or plant that lives on or in another, and depends on it for food

32
pesticide
substance that kills harmful insects and other pests

33
predict
say what will happen before it does

34
protein
one of many substances that are the building blocks of living cells

35
sperm
the male cell that joins with an egg to produce new life

36
tentative
not definite or certain

37
territory
an area of land, especially one that belongs to someone or something

38
transport
way of getting from one place to another

39
typical
usual

40
updraft
upward flow of air

41
virus
object that causes disease, and is made of some of the complex molecules of life such as DNA and protein. Viruses are not usually thought to be living things.

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, randomly mixed, 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
predict
in the way that is required; in proportion


2
molecule
one of two or more possibilities


3
typical
small soft-bodied insect that feeds by sucking sap from plants


4
conception
suitable for growing crops


5
DNA
any of a group of arthropods having eight legs, no wings or antennae, and a body divided into two parts. Spiders, mites, scorpions and ticks are arachnids.


6
virus
invertebrate animals with jointed legs and a body with a horny casing, which is shed and replaced as the animal grows. Includes spiders, mites, crabs, lobsters, shrimps, woodlice, barnacles, millipedes, centipedes and insects.


7
arachnid
the building block of all living things except viruses


8
arthropod
person with overall responsibility for the daily operations and long-term plans of an organization


9
chief executive
working together


10
complex
having many connecting parts that are hard to separate


11
inderdisciplinary
fertilization of egg by sperm


12
parasite
situation or surroundings that affect something


13
territory
put into disorder


14
manage
giant molecule that contains the genes; short for deoxyribonucleic acid


15
inherit
all the factors, such as soil, climate and other lifeforms, that affect a living thing or community


16
updraft
a practical test set up to explore a hypothesis or make a discovery


17
experiment
joining of male and female cells to form a new cell that can become a new plant or animal


18
hypothesis
tiny part of animal and plant cells that controls what is inherited. A gene is a section of DNA that does a particular job.


19
invertebrate
unit of area, equal to 10,000 meters squared


20
model
a tentative explanation that leads to predictions that can be tested by experiment


21
arable
between more than one branch of learning


22
gene
a flowing in


23
protein
get from parents at conception


24
sperm
without a backbone


25
organism
organize effectively


26
collaboration
any of various small arachnids that are often parasites


27
mite
a set of equations that can be solved, usually on a computer, to learn how something behaves. Short for “mathematical model”.


28
accordingly
medium; neither very little nor very great


29
transport
the smallest part of a substance that can exist; made of two or more atoms joined together


30
hectare
a living thing


31
environment
animal or plant that lives on or in another, and depends on it for food


32
pesticide
substance that kills harmful insects and other pests


33
fertilization
say what will happen before it does


34
disrupt
one of many substances that are the building blocks of living cells


35
cell
the male cell that joins with an egg to produce new life


36
aphid
not definite or certain


37
influx
an area of land, especially one that belongs to someone or something


38
conditions
way of getting from one place to another


39
alternative
usual


40
moderately
upward flow of air


41
tentative
object that causes disease, and is made of some of the complex molecules of life such as DNA and protein. Viruses are not usually thought to be living things.


Activity 2

Comprehension 

1. Give one reason that spiders go ballooning.

2. What do they use instead of a balloon to carry themselves through the air?

3. At which times of year is ballooning most common?

4. Explain why a sunny day should help spiders to balloon.

5. So at which time of year might you expect spiders to balloon most?

6. At which times of year do they actually balloon most?

7. The team at Rothamsted Research has “developed a model” of ballooning. What do you think this means?

8. What two weather conditions did the model show were good for ballooning?

9. The scientists were studying the wind, the amount of sunshine and the distance the spiders travelled. Which two of these did they put into their model? (These are called “input conditions” or “input variables”.)

10. Which one of these did they get out, after the model had done its sums? (This is the “output variable”.)

11. The story does not say, but how many times do you think they might have run the model for different values of the input conditions – dozens, hundreds, thousands?

12. What did the model show was the problem with hot, sunny days even though they produce good updrafts?

13. What did the model show was the problem with windy days that should carry the spiders a long way?

14. So did the model show why ballooning happens most in spring and fall?

15. How did it do this if you answered ‘yes’ to the last question? How did it not do this if you answered ‘no’?

16. Can you think why mites and aphids are called “pests”?

17. What could farmers do, if they knew lots of spiders were going to land on their crops on a particular day?

18. Can you think why this would be a good thing?

19. What are the scientists planning to do next?

20. Explain what you think “test the model” means.

21. Why do you think they need to test the model?

22. If you were these scientists what would you like to investigate next?

23. Why?

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.

Soaring spiders

Spiders ride the wind on silken threads. __ is called ballooning. They do it to carry themselves ___ of danger or into new territory. And in the _____ conditions they can sometimes fly through the air for hundreds __ miles.

But nobody knew until now why ballooning reaches a ____ in spring and fall, and is much less common __ windy and sunny weather. Sunshine after all produces more ________, which are helpful for take-off.

Now a team at __________ Research has developed a model of ballooning. This shows ____ light breezes and moderately warm weather are the best ______ ballooning conditions. This is typical weather for spring and ____. 

These results could lead to a non-chemical alternative __ pesticides for managing crops.

The team of biologists and mathematicians used the _____ to investigate travelling distances under a range of conditions of wind ___ sun. They were aiming to find the best weather ___ flight.

Hot days do indeed produce more updrafts. But the ____ is not usually strong enough to carry the spiders ____ far, the scientists found. 

On the other hand, if ___ wind becomes too strong the updrafts are disrupted, the _____ shows. This makes flight impossible.

Spiders hunt and eat pests like _____ and aphids. So predicting spider ballooning peaks is important ___ crop management.

In the growing season, around 1800 spiders a day land in each hectare of ______ farmland after ballooning, explains Dr Andy Reynolds of Rothamsted ________. “If the farmers can predict the influx of _______, they can reduce the amount of pesticides accordingly.”

The ________ team is planning field experiments to test the model. ____ could provide valuable information on other organisms that use ___ wind for transport. These include mites and viruses.

This research __ a good example of interdisciplinary collaboration, said Professor Julia __________. She is chief executive of the Biotechnology and __________ Sciences Research Council. “Biologists and mathematicians together have produced ___ knowledge which can help lead to environment-friendly pest control.”
These are all the words that belong in the blanks:
and, arable, Biological, fall, for, for, Goodfellow, in, is, It, mites, model, model, new, of, out, peak, Research, research, right, Rothamsted, spider, spiders, that, the, the, This, to, updrafts, very, wind

Answer Key:

Soaring spiders

Spiders ride the wind on silken threads. It is called ballooning. They do it to carry themselves out of danger or into new territory. And in the right conditions they can sometimes fly through the air for hundreds of miles.

But nobody knew until now why ballooning reaches a peak in spring and fall, and is much less common in windy and sunny weather. Sunshine after all produces more updrafts, which are helpful for take-off.

Now a team at Rothamsted Research has developed a model of ballooning. This shows that light breezes and moderately warm weather are the best spider ballooning conditions. This is typical weather for spring and fall. 

These results could lead to a non-chemical alternative to pesticides for managing crops.

The team of biologists and mathematicians used the model to investigate travelling distances under a range of conditions of wind and sun. They were aiming to find the best weather for flight.

Hot days do indeed produce more updrafts. But the wind is not usually strong enough to carry the spiders very far, the scientists found. 

On the other hand, if the wind becomes too strong the updrafts are disrupted, the model shows. This makes flight impossible.

Spiders hunt and eat pests like mites and aphids. So predicting spider ballooning peaks is important for crop management.

In the growing season, around 1800 spiders a day land in each hectare of arable farmland after ballooning, explains Dr Andy Reynolds of Rothamsted Research. “If the farmers can predict the influx of spiders, they can reduce the amount of pesticides accordingly.”

The research team is planning field experiments to test the model. This could provide valuable information on other organisms that use the wind for transport. These include mites and viruses.

This research is a good example of interdisciplinary collaboration, said Professor Julia Goodfellow. She is chief executive of the Biotechnology and Biological Sciences Research Council. “Biologists and mathematicians together have produced new knowledge which can help lead to environment-friendly pest control.”

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 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.)

Soaring spiders

Spiders ride the wind on silken threads. It is called ballooning. They do it to carry themselves out of danger or into new territory. And in the right conditions they can sometimes fly through the air for hundreds of miles.

But nobody knew until now why ballooning reaches a peak in spring and fall, and is much less common in windy and sunny weather. Sunshine after all produces more updrafts, which are helpful for take-off.

Now a team at Rothamsted Research has developed a model of ballooning. This shows that light breezes and moderately warm weather are the best spider ballooning conditions. This is typical weather for spring and fall. 

These results could lead to a non-chemical alternative to pesticides for managing crops.
The team of biologists and mathematicians used the model to investigate travelling distances under a range of conditions of wind and sun. They were aiming to find the best weather for flight.
Hot days do indeed produce more updrafts. But the wind is not usually strong enough to carry the spiders very far, the scientists found. 

On the other hand, if the wind becomes too strong the updrafts are disrupted, the model shows. This makes flight impossible.

Spiders hunt and eat pests like mites and aphids. So predicting spider ballooning peaks is important for crop management.
In the growing season, around 1800 spiders a day land in each hectare of arable farmland after ballooning, explains Dr Andy Reynolds of Rothamsted Research. “If the farmers can predict the influx of spiders, they can reduce the amount of pesticides accordingly.”

The research team is planning field experiments to test the model. This could provide valuable information on other organisms that use the wind for transport. These include mites and viruses.

This research is a good example of interdisciplinary collaboration, said Professor Julia Goodfellow. She is chief executive of the Biotechnology and Biological Sciences Research Council. “Biologists and mathematicians together have produced new knowledge which can help lead to environment-friendly pest control.”

Activity 5
Topics for group discussion or pupil presentations

While Activity 4 can be carried out by students in isolation, it is even more valuable as a basis for group discussion.

Thinking about the different types of statement, defending individual choices, and trying to reach agreement as a group provides young people with a great deal of insight into the science of a particular story and the nature of scientific research in general.

Pupils can be asked, for instance, to study the above story and find every statement of existing knowledge, on the one hand, and every new finding on the other. They should do this individually and write their choices down in two separate columns. 

Then in small groups, they should compare their individual choices, discuss their differences and attempt, through discussion, to reach agreement, or at least consensus, as a group. 

Links to free activities, resources and lessons

The first four of these are suitable for older students; the others are aimed mainly at younger kids.

1. www.pbs.org/safarchive/4_class/45_pguides/pguide_905/4495_song.html “Meet a jumping spider named after the character Portia in Shakespeare's The Merchant of Venice, for her habit of deceiving her enemies. Another jumping spider demonstrates an affinity for watching TV, much to the surprise of arachnologists studying her behavior. Scientist Dave Clark suspects he could be seeing the first stage of an evolving spider species.”

2. www.amonline.net.au/spiders/diversity/everywhere/around.htm When Gondwana broke up, spiders were isolated on separate continents, where they evolved independently… Spider species are often good travellers. Many of these spiders get around by behaviour called ballooning. “Young spiders, and even small adults of some species, put out silk threads which are caught by the wind, carrying them up and away.” 

3. www.eurekalert.org/pub_releases/2006-07/babs-hps071006.php “Researchers have developed a new model that explains how spiders are able to fly into new territory on single strands of silk – sometimes covering hundreds of miles over open ocean.” Earlier news story on how the Rothamsted scientists developed their ballooning model.

4. www.pbs.org/safarchive/4_class/45_pguides/pguide_905/4495_phobia.html “As you see in this episode, arachnophobia can be treated using virtual reality therapy.” SpiderWorld complete with virtual spiders. 


5. www.sedl.org/scimath/pasopartners/spiders/ Lovely series of lessons on spiders for K-3, which pulls together science, math and language. In both English and Spanish.

6. www.learner.org/jnorth/tm/spring/Aeroplankton.html Some tiny insects and spiders drift through the sky in the same way that plankton drifts in an ocean. These tiny bugs floating through the air are called “aeroplankton” or “aerial plankton.”

7. www.learner.org/jnorth/tm/spring/HawaiiSpider.html How in the world did spiders get to Hawaii? They floated on air currents! One of the most popular spiders in the world, the Happy Face Spider.

8. www.geocities.com/Athens/Forum/3392/spider.html “Would you like to adopt a Hawaiian Happyface Spider? These tiny spiders were discovered in 1973 in the rainforests of Hawaii.”

9. www.learner.org/jnorth/spring2001/species/spring/Update050701.html Nice ballooning and Charlotte’s Web activities. “Baby spiders have no wings, but can fly as high as the highest-flying insects and birds! In fact, ballooning spiders often hit airplane windshields. How can a spider, with no wings, possibly get this high in the air? You'll find out by reading this week's report and helpful links that follow.” 

Links to more

www.acornnaturalists.com/store/Insect-Spider-Activities-C73.aspx Acorn Naturalists, resources for the trail and classroom.

www.amonline.net.au/factSheets/index.htm#spiders
Spiders and their relatives.

Daily tip for science class discussions and groupwork

A slightly higher proportion of American adults qualifies as scientifically literate than European or Japanese adults, according to research from Michigan State University professor Jon Miller.

“But the truth is that no major industrial nation in the world today has a sufficient number of scientifically literate adults. We should take no pride in a finding that 70% of Americans cannot read and understand the science section of the New York Times.”

Approximately 28% of American adults currently qualify as scientifically literate, an increase from around 10% in the late 1980s and early 1990s, according to Miller’s research.

This was presented at the American Association for the Advancement of Science symposium Science Literacy and Pseudoscience (Feb 2007).

A professor in political science, Miller said one reason for the Americans’ slim lead is that the United States is the only major nation in the world that requires its college students to take general science courses.

“Analyses indicate that the courses promote civic scientific literacy among U.S. adults.”

Adding to the United States’ relatively good showing is Americans’ use of informal science education resources, such as science magazines, news magazines, science museums and the Internet.

Adapted from Eurekalert press release: www.eurekalert.org/pub_releases/2007-02/msu-slh021207.php 
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