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TEACHERS’ GUIDE
The Cosmic Calendar
Background information

This activity is based on an idea pioneered by the late Cornell University astronomer, Carl Sagan (1934-1996) and presented in his Pulitzer Prize winning book ‘the Dragons of Eden’. In chapter 1 of the book, Sagan proposes compressing the history of the universe into one human-calendar year, and then seeing where, in that year, various significant events in the history of the Universe would fall. According to his model, Sagan calculated that if the Big Bang occurred in the first moment of January 1st , the origin of the Earth would be somewhere around mid-September, and the first humans on Earth would only appear in the late evening of December 31st. 
Sagan also explained his model of the history of the universe in one year in his award-winning television series, Cosmos. Conduct internet searches to find out more about his ‘Cosmic Calendar’ and look for excerpts from the TV series on U-Tube. 
Curriculum Links to KS3
 

1 Key concepts

1.1
Scientific thinking

a)
Using scientific ideas and models to explain phenomena and developing them creatively to 
generate and test theories

2 Key processes

2.2
Critical understanding of evidence

a)
obtain, record and analyse data from a wide range of primary and secondary sources, 
including ICT sources, and use their findings to provide evidence for scientific explanations

2.3
Communication

a)
use appropriate methods, including ICT, to communicate scientific information and contribute 
to presentations and discussions about scientific ideas

3 Range and content

3.4
The environment, Earth and universe

b) 
astronomy and space science provide insight into the nature and observed motions of the 
sun, moon, stars, planets and other celestial bodies
4 Curriculum opportunities

a)
research, experiment, discuss and develop arguments

c)
use real-life examples as a basis for finding out about science
Curriculum Links to KS4

1 How science works of Science key stage 4

1.1 
Data, evidence, theories and explanations
c)
how explanations of many phenomena can be developed using scientific 
theories, models 
and ideas

1.2
Practical and enquiry skills

b)
collect data from primary or secondary sources, including using ICT sources and tools

1.4
Applications and implications of science

c)
how uncertainties in scientific knowledge and scientific ideas change over time  
Aims
· To help pupils visualize large expanses of geological or astronomical time by drawing an analogy between the time scale since the beginning of the Universe and more familiar & accessible time frames.  
· To research important historical events in the life of the Universe and use mathematics to calculate when in the model timeline these events occurred. 

Learning outcomes

After completing this task pupils will be able to:

· Appreciate that almost all of human history is very recent when compared to the age of the Universe.
· Appreciate the significance of calendars in learning to understand time.

· Have a better grasp of how vast a span of time has elapsed since the beginning of the Universe compared to pupils’ own lifetimes or to the events they learn about in history. 

Where does it fit in?
This is a good introductory lesson to the study of space science. 
Resources
· Quiz (1 per pupil)

· Poster paper – one per group

· Events cards – one per group 
· 12-month calendar – one per group
· Glue sticks + scissors – one per group
· Calculator
· Access to a computer (optional)
· Useful websites 

· PowerPoint presentation – 11 slides outlining task

Useful websites
http://www.astrosociety.org/education/astro/act2/cosmicprint.html http://map.gsfc.nasa.gov/html/web_site.html
	Resource
	Description
	Use 

	Teachers’ guide
	Task aims, learning outcomes, timing, notes
	Accessed from website

	Starter Quiz 
	Four multiple choice questions and three open questions
	Read off website or printed out or use from ppt slides

	Group Activity with teachers’ notes with handouts of Events Cards and 12-month calendar 
	A group activity where students imagine the whole history of the Universe compressed into 12-months, and predict when specified events occurred
	Read instructions off website or print out or use from ppt slides

	December Activity
	for higher ability students: using Internet to research when specified events occurred for the ‘month’ of December
	Read instructions off website or print out or use from ppt slides 


Teachers’ Notes

STARTER:
QUIZ

Ask pupils to complete the quiz individually first, filling in the column Initial Answer. 

Then, working in small groups, ask pupils to compare & discuss their responses with other group members. After discussing their initial responses with group-members (5-10mins), ask pupils to complete the column Answer after Group Discussion.

Suggested answers to Starter Quiz:
1.C, 2.B, 3.C (science answer), 4.D
MAIN ACTIVITY:
THE COSMIC CALENDAR
1.
Present concept of a TIME LINE by displaying a large 12 month calendar hung along the 
wall 
on a clothes line – use pegs to clip months to line.  


Underneath every month are covered cards (or cards in an envelope) containing the 
solutions to the activity – only to be revealed at the end of the activity.  


Given information: astronomers estimate the Universe is 13.7 billion years old – but for this 
activity, take it to be 15 billion years old (as used by Carl Sagan in his book Dragons of Eden 
where the model of the Cosmic Calendar first appeared)

2.
Ask students to Imagine that the whole history of the Universe has been compressed into 
one calendar year with the Big Bang corresponding to the first second on New Year’s Day, 
and the present time to the last second on December 31st (midnight).

i.e.
Jan 1

represents

Big Bang



Today

represents

last possible moment on Dec 31

3.
In groups:


Brainstorm (or conduct Internet searches) when some important events would have taken 
place between the Big Bang and Today
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   Jan 1
  
                                               Dec 31


Dec 31

Big Bang






             Today

4.
If we take the age of the Universe to be 15 billion years old (it makes the maths easier!) and 
we divide this number by12 months, each month of our Cosmic Calendar will represent 
approximately 1.25 billion years. Encourage students to use calculators to arrive at this figure 
on their own.

Using this time scale – each month representing 1.25 billion years . . .



Brainstorm when the events on the ‘Events Cards’ would have taken place between the Big 
Bang and Today

· Cut and Paste the 12-month Calendar onto poster paper to create one long TIME LINE

· Cut out the given 10 Events from the handout and decide on their probable order on the 
TIME LINE
· Place each Event under the month you predicted the Event occurred and say why you think it should go there
· Predict the day of the month that you think the Event occurred saying how you got this
· Now, check with the dates that scientists have worked out for these events. How did your predictions compare?

Dates of special note:

· Humans arrived on the scene 7 min before Midnight on New Year’s Eve Dec 31!
· Dinosaurs ruled from Dec 25 – Dec 30 for almost 200 million years 
· Try to find out how scientists arrive at such predictions
December Task

· Try to find out when the some of the following events occurred and then draw up your 
own calendar on poster paper for the month of December - make the box for December 
31st extra large!  (something like the calendar below). Select 10 events from the list below. 
· Place these events on the appropriate days/hours/minutes/seconds of December – e.g. 
stone tools made their appearance on December 31st at 23:00 hrs! 

	DECEMBER

	Sunday 
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday

	
	1 


	2 
	3
	4
	5 
	6

	7 

 


	8 
	9
	10
	11
	12
	13

	14 

  
	15
	16 


	17 


	18 


	19 


	20 



	21 


	22 


	23 


	24 


	25 


	26 


	27 



	28 

  
	29 


	30 


	31 




· The appearance of Proconsul and Ramapithecus – ancestors of apes and humans
· The first human beings appear
· Dinosaurs become extinct

· System of canals formed on Mars
· First trees appear
· The first worms
· Indian arithmetic and the invention of Zero and Decimals
· End of the last ice age
· The first flowers appear
· Use of Hubble telescope
· First primates appear
· Development of oxygen atmosphere on Earth
· The first amphibians appear
· Birth of Sir Isaac Newton
· The settling of Europeans into North America 
· Discovery of agriculture
· First dinosaurs appear
· First cities of Neolithic Age
· Invention of computers
· The time of the astronomer Aristarchus
· Euclidean geometry
· Plankton first appears in oceans
· The Roman empire
· The Jurassic period
· Use of fire by Peking man
· First insects appear
· Paintings on cave walls in Europe
· The Bronze Age
· Extensive use of Stone tools
· Mayan civilization
Cosmic calendar activity: suggested answers

	Jan 1 
15 Billion 
years ago 


	Feb 17 
13 Billion 
years ago 
	Mar 14 
12 Billion 
years ago 
	Sept 12 
4.5 Billion 
years ago 


	Sept 24 
4 Billion 
years ago 

	The 
Big Bang 


	The First 
Galaxies 
Formed 
	Globular 
Clusters 
Formed 
	The Sun 
and Solar 
System Formed 
	The First 
Life on Earth 

	Dec 18 
560 Million 
years ago

	Dec 22
400 Million

years ago

	Dec 25 
248 Million 
years ago 
	Dec 31 
11:53pm 
200,000 yrs ago 


	Dec 31 
11:59pm 
30,000 yrs ago 

	Marine Plant 
and Animal 
Life Formed
	First Amphibians
Appeared
	The Earliest 
Dinosaurs 
Appeared 


	Homo Sapiens 
Appeared
	First Human 
Hunter-Gatherer 
Societies


More Questions to ponder and investigate . . .  

· How old is the sun compared to other stars?

· What might we look like today if hominids on Earth had evolved a million years earlier?

· Why were calendars first used?

Why do we use calendars today? 

What other calendars exist(ed)? How were they drawn up?

How have calendars changed over time?

· Why would some people disagree with the time-scale of the Cosmic Calendar?

· Why do we remember the past and not the future?

· Has the Universe always been there?

· Why is there a Universe?
Task at a glance
	Task sequence
	ppt

Slide #
	Student participation
	Timing

	
	
	Whole class
	Pair work
	Group work
	Indiv. work
	

	Starter
Quiz – initial responses

Quiz – group talk + final responses


	2

	
	
	(
	(

	10 min

	Main  Task
Cosmic Calendar Activity

December Task (for Higher Ability students)

	3, 4, 

5, 6
	
	
	(
	
	30 min

	Plenary

Display posters around room +

Feedback/presentation from each group

	7-11
	(
	
	
	
	15 min



	Home Task
Undertake internet searches to complete ‘December Task’


	
	
	
	
	
	

	Notes:

· The topic and activity could easily take up a 50-60 min lesson.

· Estimated time required: 45 mins – 55 mins (if ‘December Task’ is set as a home task) otherwise 2 X 45-55 min lessons




References:
Sagan, C. (1977) The Dragons of Eden [Random House hard cover; Ballantine paperback] 

http://www.astrosociety.org/education/astro/act2/cosmicprint.html 
Gatsby Technical Education Projects (2006) Contemporary science issues Lesson 16: Has the universe always been there?
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How can | do the Maths so that | can know where to put an event that happened long, long ago onto
my January to December ‘cosmic’ calendar?

Well if you know about fractions, you can do the math!

Basically. all you are doing is changing the scale ~ that is. you need to change from a scale of zero
time to 15 billion years to a scale of zero time to 12 months!

So, for example, say an event occurred 5 billion years ago. and say the Universe is now 15 billion
years old, then that event occurred when the Universe was :—“ ur§ ofits present age. If our scale is

now 12-months, then 2 of 12 months is 8, 5o the event occurred & months from the start of our 12-

month calendar. that s, it occurred in August.

If our scale is 365 days, then 2 of 365 days is 243 days from Jan 1%, i.e. August 31%

15 bittion — how many years ago (fromnow) the event happened
15 bitiion,

So, work out the fraction




[image: image2.png]Then,

‘multiply this fraction by 12to find outin which month (counting from the start of the year) the event
occurred

or,

‘multiply this fraction by 365 to find out on which day (counting from the start of the year) the event
occurred

Example:

Scientists think that galaxies were formed around 13 billion years ago

51 _2
FET

So.

or0.133

Then, 12X 0.133 = 1.6 that is. galaxies were formed in February
or,

365X 0.133 =48.545 days from Jan 1% that is, on February 17" (you can even find out at what time
ofthe day, i.e. 0.545 X 24 hrs = 13.08 orat 1.08pml)




	The First 
Life on Earth 


	First Human 
Hunter-Gatherer 
Societies

	Globular 
Clusters 
Formed 
	The 
Big Bang 


	Marine Plant 
and Animal 
Life Formed


	Homo Sapiens 
Appeared 


	The First 
Galaxies 
Formed
	The Earliest 
Dinosaurs 
Appeared 


	The Sun 
and Solar 
System Formed


	First Amphibians

Appeared




EVENTS CARDS
HANDOUT:

12-MONTH CALENDAR


JANUARY


 1  2  3  4  5  6  7


 8  9 10 11 12 13 14


15 16 17 18 19 20 21


22 23 24 25 26 27 28


29 30 31



FEBRUARY 


          1  2  3  4


 5  6  7  8  9 10 11


12 13 14 15 16 17 18


19 20 21 22 23 24 25


26 27 28    




MARCH 


          1  2  3  4


 5  6  7  8  9 10 11


12 13 14 15 16 17 18


19 20 21 22 23 24 25


26 27 28 29 30 31 





APRIL



              1


 2  3  4  5  6  7  8


 9 10 11 12 13 14 15


16 17 18 19 20 21 22


23 24 25 26 27 28 29


30   




MAY 


    1  2  3  4  5  6


 7  8  9 10 11 12 13


14 15 16 17 18 19 20


21 22 23 24 25 26 27


28 29 30 31




JUNE 


             1  2  3


 4  5  6  7  8  9 10


11 12 13 14 15 16 17


18 19 20 21 22 23 24


25 26 27 28 29 30   


     
 
JULY



       

 1


 

2  3  4  5  6  7  8


 

9 10 11 12 13 14 15




16 17 18 19 20 21 22




23 24 25 26 27 28 29




30 31

       

AUGUST 

       

1  2  3  4  5


 

 6  7  8  9 10 11 12




13 14 15 16 17 18 19




20 21 22 23 24 25 26




27 28 29 30 31

SEPTEMBER 


                1  2


 3  4  5  6  7  8  9


10 11 12 13 14 15 16


17 18 19 20 21 22 23


24 25 26 27 28 29 30

OCTOBER 


 1  2  3  4  5  6  7


 8  9 10 11 12 13 14


15 16 17 18 19 20 21


22 23 24 25 26 27 28


29 30 31

NOVEMBER 


          1  2  3  4


 5  6  7  8  9 10 11


12 13 14 15 16 17 18


19 20 21 22 23 24 25


26 27 28 29 30      

   DECEMBER




        1  2


 3  4  5  6  7  8  9


10 11 12 13 14 15 16


17 18 19 20 21 22 23


24 25 26 27 28 29 30


31

	DECEMBER

	Sunday 
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday

	
	1 


	2 
	3
	4
	5 
	6

	7 

 


	8 
	9
	10
	11
	12
	13

	14 

  
	15
	16 


	17 


	18 


	19 


	20 



	21 


	22 


	23 


	24 


	25 


	26 


	27 



	28
	29
	30
	

	31




Did you know?


Within the scheme of the Cosmic Calendar, an average human life of 70-80 years is equivalent to approximately 0.16 cosmic seconds! 
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