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News
Cardiff University: 29-Nov-2006 13:00 Eastern US Time, Eurekalert. 

Pieces of ancient time

An international team has revealed the secrets of a 2,000-year-old computer. This research could transform the way we think about the ancient world.

Professor Mike Edmunds and Dr Tony Freeth of Cardiff University led the team. They believe they have finally cracked the workings of the Antikythera Mechanism. This is a clock-like astronomical calculator dating from the 2nd century BC.

The mechanism was found by divers exploring a shipwreck off the island of Antikythera at the turn of the 20th century. They found remnants of a broken wooden and bronze case containing more than 30 gears. Scientists have been trying to reconstruct the thing ever since. 

The new research suggests it is more sophisticated than anyone ever thought.

Detailed work on the gears shows that the mechanism could track the movement of objects in the night sky with great precision. The calculator could follow the movements of the moon and the sun through the Zodiac. It could predict eclipses. It could even reproduce the irregular orbit of the moon. 

The team believe it might also have predicted the positions of the planets.

The findings suggest that Greek technology was far more advanced than previously thought. No other civilization created anything as complicated for another thousand years.

Professor Edmunds said: “This device is just extraordinary, the only thing of its kind. The design is beautiful, the astronomy is exactly right. The way the mechanics are designed just makes your jaw drop. Whoever has done this has done it extremely well.”

The team was made of researchers from Cardiff, the National Archaeological Museum of Athens and the Universities of Athens and Thessalonika. They were assisted by Hertfordshire X-Tek, which developed powerful X-ray computer technology. This let the team study the corroded fragments of the machine. Hewlett-Packard provided imaging technology to help see the surface details.

The mechanism has over 80 separate pieces. It is stored in precisely controlled conditions in Athens, where it cannot be touched. Recreating its workings was a difficult, painstaking process. Astronomers, mathematicians, computer experts, script analysts and conservation experts all worked on it.

The team will reveal its full findings at an international conference in Athens from November 30 to December 1. It is publishing the research in the journal Nature. 

The researchers are now hoping to create a computer model of how the machine worked. In time, they hope to build a full working replica. It is still uncertain what the ancient Greeks used the mechanism for, or how widespread this technology was.

Professor Edmunds said: “It does raise the question what else they were making at the time. In terms of historic and scarcity value, I have to regard this mechanism as being more valuable than the Mona Lisa.”

450 words

Flesch reading ease: 53.7

Flesch-Kincaid Grade level: 9.1

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
2nd century BC
between 100 and 199 years before the birth of Christ

2
advanced
far along in progress 

3
alloy
metal blended with some other substance to give it special qualities, such as hardness or strength

4
analyst
expert who studies the parts something is made of, and how they work together

5
astronomical
to do with the objects in the night sky

6
astronomy
science of the sun and moon, the planets, the stars and galaxies, and all other objects in the universe

7
bronze
alloy of copper and tin

8
civilization
society or people at a particular time in history, especially those with a high level of organization and technology

9
complicated
made of many parts

10
conservation
preventing something valuable from being lost

11
corroded
gradually destroyed by chemical action

12
design
the way something is made or arranged

13
designed
thought up and created plans for

14
device
something made for a special purpose

15
eclipse
darkening of the sun when the moon passes between it and the Earth, or darkening of the moon when the Earth passes between it and the sun

16
extraordinary
very unusual or strange

17
fragment
small piece broken off

18
gear
wheel with teeth that passes the turning movement of one shaft to another shaft

19
international
to do with more than one country

20
irregular
not smooth or even

21
mechanics
parts of a machine

22
mechanism
the moving parts of a machine

23
painstaking
very careful and thorough

24
precision
exactness

25
predict
say what will happen before it does

26
previously
coming before

27
reconstruct
put together pieces of something from the past

28
remnants
remaining pieces

29
replica
exact copy

30
reproduce
make a copy of

31
reveal
let something be seen or known

32
script 
writing, text

33
sophisticated
complicated and cleverly made

34
technology
applied science; study of engineering, materials and how things work

35
transform
completely change

36
widespread
used in many places over a wide area

37
X-ray
type of radiation that can penetrate solids and is used to form images of their insides

38
Zodiac
strip of sky in which the sun, moon and planets move

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 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
2nd century BC
exact copy


2
advanced
writing, text


3
alloy
not smooth or even


4
analyst
very careful and thorough


5
astronomical
completely change


6
astronomy
darkening of the sun when the moon passes between it and the Earth, or darkening of the moon when the Earth passes between it and the sun


7
bronze
very unusual or strange


8
civilization
to do with more than one country


9
complicated
wheel with teeth that passes the turning movement of one shaft to another shaft


10
conservation
alloy of copper and tin


11
corroded
make a copy of


12
design
used in many places over a wide area


13
designed
metal blended with some other substance to give it special qualities, such as hardness or strength


14
device
expert who studies the parts something is made of, and how they work together


15
eclipse
made of many parts


16
extraordinary
coming before


17
fragment
type of radiation that can penetrate solids and is used to form images of their insides


18
gear
between 100 and 199 years before the birth of Christ


19
international
the way something is made or arranged


20
irregular
the moving parts of a machine


21
mechanics
complicated and cleverly made


22
mechanism
applied science; study of engineering, materials and how things work


23
painstaking
far along in progress 


24
precision
science of the sun and moon, the planets, the stars and galaxies, and all other objects in the universe


25
predict
preventing something valuable from being lost


26
previously
parts of a machine


27
reconstruct
strip of sky in which the sun, moon and planets move


28
remnants
to do with the objects in the night sky


29
replica
say what will happen before it does


30
reproduce
let something be seen or known


31
reveal
something made for a special purpose


32
script 
thought up and created plans for


33
sophisticated
put together pieces of something from the past


34
technology
remaining pieces


35
transform
society or people at a particular time in history, especially those with a high level of organization and technology


36
widespread
gradually destroyed by chemical action


37
X-ray
small piece broken off


38
Zodiac
exactness


Activity 2

Comprehension 

1. The first paragraph says the Antikythera Mechanism is 2000 years old. Can you be a little more exact by reading the next paragraph? 

2. When was it found?

3. Who found it?

4. Do you think it was in good condition when it was found?

5. What makes you say that?

6. What do the scientists believe the mechanism was used for?

7. What does it suggest about the machines the ancient Greeks invented and used?

8. Do you think Professor Edmunds is impressed with the Mechanism?

9. Give an example of something the professor says that backs up  your last answer.

10. Why do you think the team needed powerful X-ray machines?

11. What did Hewlett-Packard's machines help the scientists to do?

12. Why do you think recreating its workings was a difficult painstaking process? 

13. Can you explain the difference between a computer model of the Mechanism and a “full working replica”?

14. Why does the professor believe the Mechanism is more valuable than the Mona Lisa?

15. Do you agree? In one sentence why do you agree, or why do you not?

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.

Pieces of ancient time

An international team has revealed the secrets of _ 2,000-year-old computer. This research could transform the way we _____ about the ancient world.

Professor Mike Edmunds and Dr Tony ______ of Cardiff University led the team. They believe they ____ finally cracked the workings of the Antikythera Mechanism. This __ a clock-like astronomical calculator dating from the 2nd century __.

The mechanism was found by divers exploring a shipwreck ___ the island of Antikythera at the turn of the ____ century. They found remnants of a broken wooden and ______ case containing more than 30 gears. Scientists have been ______ to reconstruct the thing ever since. 

The new research ________ it is more sophisticated than anyone ever thought.

Detailed work __ the gears shows that the mechanism could track the ________ of objects in the night sky with great precision. ___ calculator could follow the movements of the moon and ___ sun through the Zodiac. It could predict eclipses. It _____ even reproduce the irregular orbit of the moon. 

The ____ believe it might also have predicted the positions of ___ planets.

The findings suggest that Greek technology was far more ________ than previously thought. No other civilization created anything as ___________ for another thousand years.

Professor Edmunds said: “This device is ____ extraordinary, the only thing of its kind. The design __ beautiful, the astronomy is exactly right. The way the _________ are designed just makes your jaw drop. Whoever has ____ this has done it extremely well.”

The team was made __ researchers from Cardiff, the National Archaeological Museum of Athens ___ the Universities of Athens and Thessalonika. They were assisted __ Hertfordshire X-Tek, which developed powerful X-ray computer technology. This ___ the team study the corroded fragments of the machine. _______________ provided imaging technology to help see the surface details.

The _________ has over 80 separate pieces. It is stored in _________ controlled conditions in Athens, where it cannot be touched. __________ its workings was a difficult, painstaking process. Astronomers, mathematicians, ________ experts, script analysts and conservation experts all worked on __.

The team will reveal its full findings at an _____________ conference in Athens from November 30 to December 1. __ is publishing the research in the journal Nature. 

The ___________ are now hoping to create a computer model of ___ the machine worked. In time, they hope to build _ full working replica. It is still uncertain what the _______ Greeks used the mechanism for, or how widespread this __________ was.

Professor Edmunds said: “It does raise the question what ____ they were making at the time. In terms of ________ and scarcity value, I have to regard this mechanism __ being more valuable than the Mona Lisa.”

These are all the words that belong in the blanks:
20th, a, a, advanced, ancient, and, as, BC, bronze, by, complicated, computer, could, done, else, Freeth, have, Hewlett-Packard, historic, how, international, is, is, it, It, just, let, mechanics, mechanism, movement, of, off, on, precisely, Recreating, researchers, suggests, team, technology, The, the, the, think, trying

Answer Key:

Pieces of ancient time

An international team has revealed the secrets of a 2,000-year-old computer. This research could transform the way we think about the ancient world.

Professor Mike Edmunds and Dr Tony Freeth of Cardiff University led the team. They believe they have finally cracked the workings of the Antikythera Mechanism. This is a clock-like astronomical calculator dating from the 2nd century BC.

The mechanism was found by divers exploring a shipwreck off the island of Antikythera at the turn of the 20th century. They found remnants of a broken wooden and bronze case containing more than 30 gears. Scientists have been trying to reconstruct the thing ever since. 

The new research suggests it is more sophisticated than anyone ever thought.

Detailed work on the gears shows that the mechanism could track the movement of objects in the night sky with great precision. The calculator could follow the movements of the moon and the sun through the Zodiac. It could predict eclipses. It could even reproduce the irregular orbit of the moon. 

The team believe it might also have predicted the positions of the planets.

The findings suggest that Greek technology was far more advanced than previously thought. No other civilization created anything as complicated for another thousand years.

Professor Edmunds said: “This device is just extraordinary, the only thing of its kind. The design is beautiful, the astronomy is exactly right. The way the mechanics are designed just makes your jaw drop. Whoever has done this has done it extremely well.”

The team was made of researchers from Cardiff, the National Archaeological Museum of Athens and the Universities of Athens and Thessalonika. They were assisted by Hertfordshire X-Tek, which developed powerful X-ray computer technology. This let the team study the corroded fragments of the machine. Hewlett-Packard provided imaging technology to help see the surface details.

The mechanism has over 80 separate pieces. It is stored in precisely controlled conditions in Athens, where it cannot be touched. Recreating its workings was a difficult, painstaking process. Astronomers, mathematicians, computer experts, script analysts and conservation experts all worked on it.

The team will reveal its full findings at an international conference in Athens from November 30 to December 1. It is publishing the research in the journal Nature. 

The researchers are now hoping to create a computer model of how the machine worked. In time, they hope to build a full working replica. It is still uncertain what the ancient Greeks used the mechanism for, or how widespread this technology was.

Professor Edmunds said: “It does raise the question what else they were making at the time. In terms of historic and scarcity value, I have to regard this mechanism as being more valuable than the Mona Lisa.”

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.)
Pieces of ancient time

An international team has revealed the secrets of a 2,000-year-old computer. This research could transform the way we think about the ancient world.
Professor Mike Edmunds and Dr Tony Freeth of Cardiff University led the team. They believe they have finally cracked the workings of the Antikythera Mechanism. This is a clock-like astronomical calculator dating from the 2nd century BC.
The mechanism was found by divers exploring a shipwreck off the island of Antikythera at the turn of the 20th century. They found remnants of a broken wooden and bronze case containing more than 30 gears. Scientists have been trying to reconstruct the thing ever since. 

The new research suggests it is more sophisticated than anyone ever thought.
Detailed work on the gears shows that the mechanism could track the movement of objects in the night sky with great precision. The calculator could follow the movements of the moon and the sun through the Zodiac. It could predict eclipses. It could even reproduce the irregular orbit of the moon. 

The team believe it might also have predicted the positions of the planets.

The findings suggest that Greek technology was far more advanced than previously thought. No other civilization created anything as complicated for another thousand years.

Professor Edmunds said: “This device is just extraordinary, the only thing of its kind. The design is beautiful, the astronomy is exactly right. The way the mechanics are designed just makes your jaw drop. Whoever has done this has done it extremely well.”

The team was made of researchers from Cardiff, the National Archaeological Museum of Athens and the Universities of Athens and Thessalonika. They were assisted by Hertfordshire X-Tek, which developed powerful X-ray computer technology. This let the team study the corroded fragments of the machine. Hewlett-Packard provided imaging technology to help see the surface details.

The mechanism has over 80 separate pieces. It is stored in precisely controlled conditions in Athens, where it cannot be touched. Recreating its workings was a difficult, painstaking process. Astronomers, mathematicians, computer experts, script analysts and conservation experts all worked on it.

The team will reveal its full findings at an international conference in Athens from November 30 to December 1. It is publishing the research in the journal Nature. 

The researchers are now hoping to create a computer model of how the machine worked. In time, they hope to build a full working replica. It is still uncertain what the ancient Greeks used the mechanism for, or how widespread this technology was.

Professor Edmunds said: “It does raise the question what else they were making at the time. In terms of historic and scarcity value, I have to regard this mechanism as being more valuable than the Mona Lisa.”

Activity 5
Topics for group discussion or pupil presentations

A. Prepare a short presentation on three different methods of telling the time, from ancient civilizations to the present day. Pupils should cover some or all of the following for each chosen instrument, and should select their three instruments from very different periods of history:

a) what it looked like

b) how it worked

c) how accurate it was

d) whether they would like one of their own, and why

Good starting points: 

· www.britannica.com/clockworks/main.html
· http://physics.nist.gov/GenInt/Time/time.html
B. The professor in this story says “It is a bit frightening to know that just before the fall of their great civilization the ancient Greeks had come so close to our age, not only in their thought, but also in their scientific technology.”

In groups discuss what you think he means by this, then explain it to the class.

C. The last time the Antikythera Mechanism made the news, a journalist wrote this: “The biggest mystery … is why and how all records of this technology disappeared. Surely this could not have been the only such device ever created?

“If technology this important was in use at the time, it stands to reason that there would have been many other similar devices in existence, and that some of those would have survived to this day. 

“But not only is this the only one, it's a fluke that we even know about this one at all. What other ancient technologies may have existed that we don't know about?”

In groups try to think of as many explanations for this mystery as you can. Then think of technologies that the ancient Greeks might have had that we don't know anything about. Do you think they might even have developed inventions and technologies that modern humans haven't re-invented? Is that likely?

Links to free activities, lesson plans and background information.

1. www.hpl.hp.com/research/ptm/antikythera_mechanism/index.html Interactive images from Hewlett-Packard's work on the Mechanism. Needs Java runtime environment.

2. www.etl.uom.gr/mr/index.php?mypage=antikythera_ani Animations of the Mechanism.

3. www.antikythera-mechanism.gr/ Homepage of this international project.

4. www.teachersdomain.org/resources/eng06/sci/engin/design/whatifeng/index.html What if engineering disappeared for a day? Interactive activity from Teachers' Domain. Free but requires straightforward registration as school or individual teacher.

5. www.nmm.ac.uk/server/show/nav.00500300f00h Royal Observatory Greenwich on all aspects of time and timekeeping.

6. http://curious.astro.cornell.edu/timekeeping.php Readable background and links on timekeeping and astronomy.

7. www.giant.net.au/users/rupert/kythera/kythera3.htm Fascinating article from 1959 Scientific American on the Antikythera Mechanism. Teacher or older pupil background.

Daily tip for science class discussions and groupwork

“Pupils need ample opportunity to talk and listen to one another if  they are to make sense of their experiences in science classes. The atmosphere of learning will not be that of the 'ordered classroom' with pupils working silently; nor will pupils be engaged in practical 'doing' all of the time. Animated talk and argument are likely to be the hallmark of fruitful science lessons.”

Rosalind Driver et al. (1994) Making Sense of Secondary Science. Routledge, London.
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