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News

North Carolina State University: 25-Jun-2007 17:00 Eastern US Time

Equatorial penguins 5 feet tall

Giant prehistoric penguins in Peru? It sounds more like something out of Hollywood than real science. 

But a researcher from North Carolina State University, along with colleagues in other countries, has shown that two new penguin species reached equatorial regions tens of millions of years earlier than was thought possible. What's more, this was when the earth was much warmer than it is now.

Palaeontologist Dr. Julia Clarke is assistant professor of marine, earth and atmospheric sciences at NC State. She and her colleagues studied two newly discovered extinct species of penguins. Palaeontologists from Peru had found the new penguins’ sites in 2005.

Both new species lived on the south coast of Peru. The first is called Icadyptes salasi. These penguins stood 5 feet tall and lived about 36 million years ago. The second new species, Perudyptes devriesi, lived about 42 million years ago. It was roughly the same size as a living King Penguin (2.5-3 feet tall). It represents a very early stage of penguin evolution. 

These new penguin fossils are among the most complete yet recovered. They call into question earlier hypotheses about penguin evolution and how penguin species moved from one part of the world to another. 

Scientists believed that penguins evolved in Antarctica and New Zealand. They later moved closer to the equator. This was thought to have happened about 10 million years ago – after the Earth had gone through a period of cooling (34 million years ago).

Nowadays we think of penguins as adapted to life in cold countries, Clarke says. "But the new fossils date back to one of the warmest periods in the last 65 million years of Earth’s history. The evidence indicates that penguins reached low latitude regions more than 30 million years prior to our previous estimates.”

These new species are the first fossils to show that penguins were already living near the equator when the Earth's climate changed dramatically. This happened when the extremely warm Palaeocene and Eocene epochs gave way to “icehouse” Earth and permanent polar icecaps. 

Penguins reached equatorial regions during this earlier warm period, these new fossils show. They also thrived there at that time: More species are now known from the new Peruvian sites than live there today.

Clarke and her colleagues estimate that the two Peruvian species are the result of two different dispersal events. They reached this conclusion by comparing evolutionary relationships with the places other fossil penguins have been found.

This showed that the ancestors of Perudyptes seem to have lived in Antarctica. Those of Icadyptes may have started out near New Zealand, say the scientists.

The new penguin specimens are among the most complete yet discovered that show what early penguins looked like. Both have long narrow pointed beaks. This is thought to be an ancestral beak shape for all penguins. 

Perudyptes devriesi has a slightly longer beak than some living penguins. But the giant Icadyptes salasi has a much longer beak, with features not known in any extinct or living species. 

The beak is sharply pointed, almost spear-like. The bird's neck is robustly built with strong muscle attachment sites. Icadyptes salasi is among the largest species of penguin yet found.

These fossils seem to contradict some of what we thought we knew about the relationship between penguins and climate. But Clarke warns against jumping to conclusions. 

We should not assume that because prehistoric penguins were not adapted to the cold, living penguins won't be affected by climate change.

“These Peruvian species are early branches off the penguin family tree, that are comparatively distant cousins of living penguins,” Clarke says. “In addition, current global warming is occurring on a significantly shorter timescale. 

"The data from these new fossil species cannot be used to argue that warming wouldn’t negatively impact living penguins.”

###

The research is published online this week in Proceedings of the National Academy of Sciences. It was funded by the National Science Foundation Office of International Science and Engineering and the National Geographic Society.

625 words

Flesch reading ease: 58

Flesch-Kincaid Grade level: 8.6

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
adapted
adjusted to the environment through evolution

2
ancestors
members of the same family that lived in the past

3
ancestral
belonging to members of the same family that lived in the past

4
assume
accept without proof that something is true

5
atmospheric
to do with the mixture of gases around the Earth

6
attachment sites
where they are fastened on 

7
climate
average weather over a long time

8
climate change
change in average weather - usually means global warming caused by humans

9
colleagues
people who work together

10
comparatively
quite

11
conclusion 
an opinion formed by reasoning

12
conclusions
opinions formed by reasoning

13
contradict
says that something is wrong

14
data
pieces of information; measurements

15
dispersal
scattering or spreading widely

16
distant
far away

17
dramatically
in an exciting and impressive way

18
Eocene
from about 58 to 37 million years ago, when the Earth was warm and most families of mammals appeared

19
epochs
past time on Earth is divided into eras, periods and epochs

20
equator 
imaginary line around the Earth half-way between the poles

21
equatorial
about or near an imaginary line around the Earth half-way between the poles

22
estimate  
work out using a rough calculation

23
estimates
answers reached by a rough calculation

24
events
things that happen, especially important things

25
evidence
reason to believe something

26
evolutionary
through evolution

27
evolved
appeared through evolution from earlier species

28
extinct
died out as a species

29
features
noticeable parts

30
fossils
casts or remains of an animal or plant found in rock

31
hypotheses
tentative scientific explanations that can be tested

32
icecaps
permanent coverings of ice and snow at North and South pole

33
indicates
is a sign of

34
low latitude
near the equator (which has latitude zero) 

35
marine
to do with the sea

36
negatively impact
affect in a bad way

37
Palaeocene
from about 65 to 56.5 million years ago, when placental mammals first appeared on Earth

38
Palaeontologist
scientist who studies the life of long ago using their fossil remains

39
permanent
lasting forever or a very long time

40
polar
of or about the poles

41
prehistoric
belonging to times long ago

42
prior to 
earlier than

43
professor
a university teacher of the highest level

44
relationship
how things are connected

45
researcher
person who studies something carefully to find out facts or information

46
robustly
strongly

47
significantly
much

48
specimens
items or parts that are typical of the whole; samples

49
thrived
grow strongly

50
timescale
the length of time something takes

51
breed
produce young creatures

52
environment
everything in the surroundings that can have an effect on a living thing

53
fertile
able to produce young

54
individual
a particular being or thing

55
permanent
lasting forever or a very long time

56
tentative
not definite or certain

57
typical
usual in a particular thing

58
placental
forming a tissue that supplies a young animal with food before it is born

59
tissue
a mass of cells, usually of one kind, that form one part of a plant or animal

60
species
group of individuals that are like each other and can breed together to produce fertile young

61
evolution
the way living things alter over time through small changes that help an individual to survive and produce more healthy young than others of the same species

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
opinions formed by reasoning


2
ancestors
belonging to times long ago


3
ancestral
lasting forever or a very long time


4
assume
the way living things alter over time through small changes that help an individual to survive and produce more healthy young than others of the same species


5
atmospheric
says that something is wrong


6
attachment sites
produce young creatures


7
climate
belonging to members of the same family that lived in the past


8
climate change
able to produce young


9
colleagues
forming a tissue that supplies a young animal with food before it is born


10
comparatively
pieces of information; measurements


11
conclusion 
lasting forever or a very long time


12
conclusions
how things are connected


13
contradict
everything in the surroundings that can have an effect on a living thing


14
data
scattering or spreading widely


15
dispersal
permanent coverings of ice and snow at North and South pole


16
distant
average weather over a long time


17
dramatically
much


18
Eocene
grow strongly


19
epochs
a university teacher of the highest level


20
equator 
items or parts that are typical of the whole; samples


21
equatorial
things that happen, especially important things


22
estimate  
from about 58 to 37 million years ago, when the Earth was warm and most families of mammals appeared


23
estimates
past time on Earth is divided into eras, periods and epochs


24
events
members of the same family that lived in the past


25
evidence
in an exciting and impressive way


26
evolutionary
change in average weather - usually means global warming caused by humans


27
evolved
noticeable parts


28
extinct
an opinion formed by reasoning


29
features
usual in a particular thing


30
fossils
tentative scientific explanations that can be tested


31
hypotheses
to do with the mixture of gases around the Earth


32
icecaps
quite


33
indicates
far away


34
low latitude
where they are fastened on 


35
marine
about or near an imaginary line around the Earth half-way between the poles


36
negatively impact
work out using a rough calculation


37
Palaeocene
near the equator (which has latitude zero) 


38
Palaeontologist
died out as a species


39
permanent
reason to believe something


40
polar
answers reached by a rough calculation


41
prehistoric
through evolution


42
prior to 
scientist who studies the life of long ago using their fossil remains


43
professor
group of individuals that are like each other and can breed together to produce fertile young


44
relationship
casts or remains of an animal or plant found in rock


45
researcher
from about 65 to 56.5 million years ago, when placental mammals first appeared on Earth


46
robustly
person who studies something carefully to find out facts or information


47
significantly
a mass of cells, usually of one kind, that form one part of a plant or animal


48
specimens
affect in a bad way


49
thrived
of or about the poles


50
timescale
the length of time something takes


51
breed
appeared through evolution from earlier species


52
environment
to do with the sea


53
fertile
strongly


54
individual
imaginary line around the Earth half-way between the poles


55
permanent
a particular being or thing


56
tentative
not definite or certain


57
typical
is a sign of


58
placental
adjusted to the environment through evolution


59
tissue
accept without proof that something is true


60
species
people who work together


61
evolution
earlier than


Activity 2

Comprehension 

1. Where have these penguin fossils been found?

2. How many new species have been found there?

3. Who has been studying them?

4. Who found the sites?

5. How tall was Icadyptes?

6. How long ago did it live in Peru?

7. How tall was Perudyptes?

8. Fossils are often simply small pieces of bone or faint impressions in rock. Are these new penguin fossils like that?

9. What word in the story gave you the answer to the last question?

10. These new fossils are forcing scientists to think again about what happened to penguins in the past. What five-word phrase does the writer use to say this?

11. Before this new discovery scientists thought penguins had first appeared on Earth how many millions of years ago? 

12. In what countries did they think penguins had first appeared?

13. Were those countries warm or cold at that time?

14. So penguins were thought to always have been birds suited to life in ---- countries.

15. Does this new evidence support that belief or show it was wrong?

16. Climate is just average weather over a long time. So what was the climate like when these penguins were living near the equator?

17. What happened to Earth's climate a long time after the penguins were living in Peru?

18. So was it warmer or colder near the equator, when these penguins lived there, than it is now?

19. Did the penguins do well living near the equator?

20. What word in the story gives you the answer to the last question?

21. "Comparing evolutionary relationships" means studying fossils and different parts of fossils to figure out which ones came first. What did this work suggest to the scientists?

22. Are they sure about this?

23. Find three words in the story that help give you the answer to question 22. Look in the paragraph that begins "Clarke and her colleagues …" and in the next paragraph.

24. Depending on your answer to question 15 complete one of these sentences: 1) These new fossils support the belief that penguins have always been suited to life in cold countries because …. 2) These new fossils show scientists were wrong to believe penguins have always been suited to life in cold countries because …. 

25. With as much detail as you can find, from the whole story, describe Icadyptes salasi.

26. The sentence that begins "We should not assume that …" is a hard one to make sense of. In your own words what is this sentence trying to say?

27. The very last sentence is also hard to follow. Rewrite this sentence in your own words.

28. What two reasons does Clarke give for making her last statement.

29. If you were these scientists what research would you like to do next?

30. What question would that research be trying to answer?

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.

Equatorial penguins 5 feet tall

Giant prehistoric penguins in Peru? __ sounds more like something out of Hollywood than real _______. 

But a researcher from North Carolina State University, _____ with colleagues in other countries, has shown that two ___ penguin species reached equatorial regions tens of millions of _____ earlier than was thought possible. What's more, this was ____ the earth was much warmer than it is now.

Palaeontologist __. Julia Clarke is assistant professor of marine, earth ___ atmospheric sciences at NC State. She and her colleagues _______ two newly discovered extinct species of penguins. Palaeontologists from ____ had found the new penguins' sites in 2005.

Both new _______ lived on the south coast of Peru. The first __ called Icadyptes salasi. These penguins stood 5 feet tall ___ lived about 36 million years ago. The second new _______, Perudyptes devriesi, lived about 42 million years ago. __ was roughly the same size as a living King _______ (2.5-3 feet tall). It represents a very early stage __ penguin evolution. 

These new penguin fossils are among the ____ complete yet recovered. They call into question earlier hypotheses _____ penguin evolution and how penguin species moved from one ____ of the world to another. 

Scientists believed that penguins _______ in Antarctica and New Zealand. They later moved closer __ the equator. This was thought to have happened about __ million years ago - after the Earth had gone _______ a period of cooling (34 million years ago).

Nowadays we _____ of penguins as adapted to life in cold countries, ______ says. "But the new fossils date back to one __ the warmest periods in the last 65 million years __ Earth's history. The evidence indicates that penguins reached low ________ regions more than 30 million years prior to our ________ estimates."

These new species are the first fossils to show ____ penguins were already living near the equator when the _______ climate changed dramatically. This happened when the extremely warm _________ and Eocene epochs gave way to "icehouse" Earth and _________ polar icecaps. 

Penguins reached equatorial regions during this earlier ____ period, these new fossils show. They also thrived there __ that time: More species are now known from the ___ Peruvian sites than live there today.

Clarke and her colleagues ________ that the two Peruvian species are the result of ___ different dispersal events. They reached this conclusion by comparing ____________ relationships with the places other fossil penguins have been _____.

This showed that the ancestors of Perudyptes seem to ____ lived in Antarctica. Those of Icadyptes may have started ___ near New Zealand, say the scientists.

The new penguin specimens ___ among the most complete yet discovered that show what _____ penguins looked like. Both have long narrow pointed beaks. ____ is thought to be an ancestral beak shape for ___ penguins. 

Perudyptes devriesi has a slightly longer beak than ____ living penguins. But the giant Icadyptes salasi has a ____ longer beak, with features not known in any extinct __ living species. 

The beak is sharply pointed, almost spear-like. ___ bird's neck is robustly built with strong muscle attachment _____. Icadyptes salasi is among the largest species of _______ yet found.

These fossils seem to contradict some of what __ thought we knew about the relationship between penguins and _______. But Clarke warns against jumping to conclusions. 

We ______ not assume that because prehistoric penguins were not adapted __ the cold, living penguins won't be affected by climate ______.

"These Peruvian species are early branches off the penguin ______ tree, that are comparatively distant cousins of living penguins," ______ says. "In addition, current global warming is occurring on _ significantly shorter timescale. 

"The data from these new fossil _______ cannot be used to argue that warming wouldn't negatively ______ living penguins."

These are all the words that belong in the blanks:

10, a, about, all, along, and, and, are, at, change, Clarke, Clarke, climate, Dr, early, Earth's, estimate, evolutionary, evolved, family, found, have, impact, is, It, It, latitude, most, much, new, new, of, of, of, or, out, Palaeocene, part, Penguin, penguin, permanent, Peru, previous, science, should, sites, some, species, species, species, studied, that, The, think, This, through, to, to, two, warm, we, when, years

Answer Key:

Equatorial penguins 5 feet tall

Giant prehistoric penguins in Peru? It sounds more like something out of Hollywood than real science. 

But a researcher from North Carolina State University, along with colleagues in other countries, has shown that two new penguin species reached equatorial regions tens of millions of years earlier than was thought possible. What's more, this was when the earth was much warmer than it is now.

Palaeontologist Dr. Julia Clarke is assistant professor of marine, earth and atmospheric sciences at NC State. She and her colleagues studied two newly discovered extinct species of penguins. Palaeontologists from Peru had found the new penguins' sites in 2005.

Both new species lived on the south coast of Peru. The first is called Icadyptes salasi. These penguins stood 5 feet tall and lived about 36 million years ago. The second new species, Perudyptes devriesi, lived about 42 million years ago. It was roughly the same size as a living King Penguin (2.5-3 feet tall). It represents a very early stage of penguin evolution. 

These new penguin fossils are among the most complete yet recovered. They call into question earlier hypotheses about penguin evolution and how penguin species moved from one part of the world to another. 

Scientists believed that penguins evolved in Antarctica and New Zealand. They later moved closer to the equator. This was thought to have happened about 10 million years ago - after the Earth had gone through a period of cooling (34 million years ago).

Nowadays we think of penguins as adapted to life in cold countries, Clarke says. "But the new fossils date back to one of the warmest periods in the last 65 million years of Earth's history. The evidence indicates that penguins reached low latitude regions more than 30 million years prior to our previous estimates."

These new species are the first fossils to show that penguins were already living near the equator when the Earth's climate changed dramatically. This happened when the extremely warm Palaeocene and Eocene epochs gave way to "icehouse" Earth and permanent polar icecaps. 

Penguins reached equatorial regions during this earlier warm period, these new fossils show. They also thrived there at that time: More species are now known from the new Peruvian sites than live there today.

Clarke and her colleagues estimate that the two Peruvian species are the result of two different dispersal events. They reached this conclusion by comparing evolutionary relationships with the places other fossil penguins have been found.

This showed that the ancestors of Perudyptes seem to have lived in Antarctica. Those of Icadyptes may have started out near New Zealand, say the scientists.

The new penguin specimens are among the most complete yet discovered that show what early penguins looked like. Both have long narrow pointed beaks. This is thought to be an ancestral beak shape for all penguins. 

Perudyptes devriesi has a slightly longer beak than some living penguins. But the giant Icadyptes salasi has a much longer beak, with features not known in any extinct or living species. 

The beak is sharply pointed, almost spear-like. The bird's neck is robustly built with strong muscle attachment sites. Icadyptes salasi is among the largest species of penguin yet found.

These fossils seem to contradict some of what we thought we knew about the relationship between penguins and climate. But Clarke warns against jumping to conclusions. 

We should not assume that because prehistoric penguins were not adapted to the cold, living penguins won't be affected by climate change.

"These Peruvian species are early branches off the penguin family tree, that are comparatively distant cousins of living penguins," Clarke says. "In addition, current global warming is occurring on a significantly shorter timescale. 

"The data from these new fossil species cannot be used to argue that warming wouldn't negatively impact living penguins."

Activity 4

What kind of statement?
Students should read the news story on page 1 about the latest scientific research, and highlight phrases or sentences according to the following key (or any other way of indicating the different types of statement that can be done with the resources in their pockets or in your classroom):

Existing knowledge

Aims/reasons for doing the research

Technology and methods

New findings or developments

Hypothesis

Prediction

Evidence
Issues, implications and applications

Normally no more than one phrase or sentence should be highlighted in each paragraph, unless the reader decides that a particular paragraph contains several really important ideas. 

Usually the decision will not be too difficult. But choosing between, say, hypotheses and new findings can sometimes be tricky. There isn’t always an obviously right or wrong answer, even to the scientists themselves. 

Pupils should be encouraged not to agonise too long over their choice of statement type, but to be prepared to give reasons for their decisions. 

Note: A hypothesis is a “tentative explanation that leads to predictions that can be tested by experiment or observation”.
Answer Key: (This is an illustrative set of choices. There are many others.)

Equatorial penguins 5 feet tall

Giant prehistoric penguins in Peru? It sounds more like something out of Hollywood than real science. 

But a researcher from North Carolina State University, along with colleagues in other countries, has shown that two new penguin species reached equatorial regions tens of millions of years earlier than was thought possible. What's more, this was when the earth was much warmer than it is now.

Palaeontologist Dr. Julia Clarke is assistant professor of marine, earth and atmospheric sciences at NC State. She and her colleagues studied two newly discovered extinct species of penguins. Palaeontologists from Peru had found the new penguins’ sites in 2005.

Both new species lived on the south coast of Peru. The first is called Icadyptes salasi. These penguins stood 5 feet tall and lived about 36 million years ago. The second new species, Perudyptes devriesi, lived about 42 million years ago. It was roughly the same size as a living King Penguin (2.5-3 feet tall). It represents a very early stage of penguin evolution. 

These new penguin fossils are among the most complete yet recovered. They call into question earlier hypotheses about penguin evolution and how penguin species moved from one part of the world to another. 

Scientists believed that penguins evolved in Antarctica and New Zealand. They later moved closer to the equator. This was thought to have happened about 10 million years ago – after the Earth had gone through a period of cooling (34 million years ago).

Nowadays we think of penguins as adapted to life in cold countries, Clarke says. "But the new fossils date back to one of the warmest periods in the last 65 million years of Earth’s history. The evidence indicates that penguins reached low latitude regions more than 30 million years prior to our previous estimates.”
These new species are the first fossils to show that penguins were already living near the equator when the Earth's climate changed dramatically. This happened when the extremely warm Palaeocene and Eocene epochs gave way to “icehouse” Earth and permanent polar icecaps. 

Penguins reached equatorial regions during this earlier warm period, these new fossils show. They also thrived there at that time: More species are now known from the new Peruvian sites than live there today.

Clarke and her colleagues estimate that the two Peruvian species are the result of two different dispersal events. They reached this conclusion by comparing evolutionary relationships with the places other fossil penguins have been found.

This showed that the ancestors of Perudyptes seem to have lived in Antarctica. Those of Icadyptes may have started out near New Zealand, say the scientists.

The new penguin specimens are among the most complete yet discovered that show what early penguins looked like. Both have long narrow pointed beaks. This is thought to be an ancestral beak shape for all penguins. 

Perudyptes devriesi has a slightly longer beak than some living penguins. But the giant Icadyptes salasi has a much longer beak, with features not known in any extinct or living species. 

The beak is sharply pointed, almost spear-like. The bird's neck is robustly built with strong muscle attachment sites. Icadyptes salasi is among the largest species of penguin yet found.

These fossils seem to contradict some of what we thought we knew about the relationship between penguins and climate. But Clarke warns against jumping to conclusions. 

We should not assume that because prehistoric penguins were not adapted to the cold, living penguins won't be affected by climate change.

“These Peruvian species are early branches off the penguin family tree, that are comparatively distant cousins of living penguins,” Clarke says. “In addition, current global warming is occurring on a significantly shorter timescale. 

"The data from these new fossil species cannot be used to argue that warming wouldn’t negatively impact living penguins.”
Activity 5
Topic for discussion, research or pupil presentations

A) In the popular film Ice Age the intrepid heroes meet a whole army of dodos, the flightless bird that went extinct in the 17th century (not during the Ice Age at all but who’s counting?).

These are portrayed as hilariously stupid, headstrong and clumsy birds, which manage to extinguish themselves at every opportunity by crashing into each other, falling off cliffs into diving into molten lava.

While this makes for entertaining episodes, it is very unfair on the poor old dodo and totally misrepresents why species do go extinct. For a start any animal as suicidally stupid as the dodos in this film wouldn’t have evolved and survived in the first place.

In Ice Age 2, Manny the mammoth believes himself to be the last of his kind - until he meets a female mammoth who thinks she’s a possum (don’t ask - you need to see it).

Working in groups, students should choose a bird or animal that is now extinct, such as the dodo, mammoth, sabre-toothed tiger, and explore the various possible reasons for their extinction. They should deliver a presentation on the subject to the class.

The class should then try to figure out the feature that is common to all extinctions. 

B) An interesting twist on the above is an in-depth lesson from Discovery School (http://school.discovery.com/lessonplans/programs/livingfossils), with extension activities and recommended websites. This lesson looks at why particular species, known as living fossils, have survived into the present, when their contemporaries have long gone the way of 99.9% of all species that ever walked, crawled, swam or flew. Extinction is normal.

A nice aspect of the lesson is the following activity that aims to make the scientific method explicit in kids’ minds:

Before beginning the research, have students develop a hypothesis about why their animal did not become extinct. They should write their hypothesis on Part A of the sheet ... Students should base their hypotheses on the facts discussed during step 5, as well as the discussion about why dinosaurs became extinct. Below is a sample hypothesis explaining why coyotes might survive if conditions on Earth changed dramatically and other species were killed off.

Tips for science class discussions and groupwork 
No 54

Many of our students are poor readers ... if they do not understand what they read, then school and reading simply become a source of frustration. I am teaching and coordinating our summer school program, which is primarily web based (LA and Math). 


There is a ton of reading that these kids must do and many of them simply cannot do it - which is probably much of the reason they are in summer school to begin with. Being able to work one on one with these students has been an eye opening experience. This new perspective, coupled with what I am learning from the reading course [the Florida On line Reading Professional Development], is causing me to become passionate about the belief that we all (teachers) must accept the responsibility of helping all students become better readers, regardless of our particular content. Many of the students I have been working with this summer are also some of our biggest discipline problems, which may result from the overwhelming frustration they encounter every day.

Extract from an online forum of the National Science Teachers Association by  Tina Annucci, Gamble Rogers Middle School, St Augustine, FL
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