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Lesson 2 of 4: Lesson Plan: Were the Ancient Egyptians doing science?

Objectives of the lesson

· To make links between modern science and the pre-scientific activities of the Ancient Egyptians with special reference to time.

· To develop insight and discerning skills through exploration of the abstract concepts of order and chaos.

Lesson Outcomes

By the end of this lesson most pupils will:

· Interpret an Egyptian myth with reference to the concepts of  order and chaos
· Place synonyms for order and chaos inside a Venn diagram
· Explain why making predictions is important in science
· Consider how the Ancient Egyptians measured the passing of time by first observing the movements of the Sun, Moon, planets and stars, looking for patterns and making calculations, and that they used these calculations to create a calendar
Some will only:

· Consider how calendars help us to organise our lives and plan future events
· Contribute to discussion on how we mark time
· Make predictions about what may happen next
· Read a mythological story explaining how the Sun appears to travel across the sky every day and identify the gods of Order and Chaos
Others will also:

· Sort statements and explain why the Ancient Egyptians would fear Chaos
· Reflect on how the Ancient Egyptians saw the world as a battleground between the forces of Order and Chaos
· Explain how repeating experiments helps us to check predictions and consider how in a chaotic world it is impossible to predict future events
Gifted and Talented will:

· Appreciate that the Ancient Egyptians made observations, measurements and interpretations in activities that we call pre-scientific, and attempt to explain one or more differences between scientific and pre-scientific activities.

Key words for this unit

Order
chaos
predict
reliable
time

Lesson Outcomes (Pupil friendly) 
By the end of this lesson I will be able to ….describe how the Ancient Egyptians measured time and why they wanted to do it, and explain some differences between Order and Chaos.

Resources

· One or more calendars

· Art materials for Activity 3.

· Three musical instruments (differentiated activity)

· Pupil Worksheets and Teacher Resource Sheets

In the following lesson plans, information for the teacher is given in italic text. Suggestions for the teacher to address pupils directly are given in normal text.

Introduction / Starter activity / first thoughts

Is it anyone’s birthday today?

Ask for some birthdates.

How do you know when it is your birthday? Do you count the days until it arrives?

If there were no calendars how would you (or anyone else) know?

You would know by the time of year – perhaps your birthday is when……you see the first daffodils, or when puddles start to ice over.

(choose appropriate examples for class).

So each time the daffodils appear you know it is about the time you were born.

But that is not very accurate. To know the correct day you need a calendar. People long ago needed to work out how many days in a year, how many months in a year, how many days in a month. And who did this for us …?

The Ancient Egyptians!

Main Activities

Activity 1

Pupils read from Pupil Resource 1: ‘Ra versus Apep’, which includes a mythological story. This explains how the Ancient Egyptians saw a constant battle going on between order and chaos in the world. Some may need to have the terms order and chaos briefly explained, or a dictionary could be used.

Pupils complete Worksheet 1: ‘Order and Chaos’ by placing synonyms for order and chaos inside the Venn diagram. They decide where the phrase ‘in random order’ would go. (In the intersection as random tends towards chaos.) 

Worksheet 2: ‘Chaos and Order’ is for more able pupils. Sort the statements and give them to the god of Chaos or the god of Order. Think about why, as an Ancient Egyptian, you would fear Chaos.

Activity 2

Pupils read Resource 2: ‘Sun, Moon and Seasons’ and discuss as a whole class how observations of the Sun, Moon, stars and the seasons help people to mark time and understand the passing of time. An OHP or interactive whiteboard is useful for display of the material.

Pupils complete Worksheet 3: ‘I predict’ and try to work out how they arrived at their prediction. 

Suggested responses:

1: Whenever you have seen a flash of lightning you have heard a clap of thunder afterwards.

6: Because you have learnt a great deal about electrical circuits and you know that switches turn things on and off, you can predict that the buzzer will buzz. If switches only sometimes turned things on and off then your prediction would be much less reliable.

Science experiments rely on prediction. It is important to have a reasoned idea of what you think will happen. Then your experiment shows your prediction to be right or wrong.  If we repeat the experiments and the results are almost the same each time, then this makes our prediction more reliable.
Pupils discuss their ideas with each other/their teacher.

Teachers of less able pupils may prefer to complete this sheet orally as a whole class activity.

Plenary / last thoughts

                                What have you learnt?

Display this information about the Egyptian calendar:

The Egyptian calendar

1 year = 365 days

1 week = 10 days

1 day = 24 hours

1 month = 30 days (with 5 days added at the end of the year to make 365 altogether).
The last 5 days of the year were unlucky – because they didn’t belong to a month. The god Thoth had to win part of the moon’s light to make them.

Discuss these ideas:

Why did the Egyptians order time into hours, days, months and years?

So they could predict when things were going to happen. So they could be forewarned and protect themselves from bad things which were going to happen, or just plan ahead.

Less able: What is the same and what is different about our calendar and the Ancient Egyptian calendar (above)?

More able: How did the Egyptians measure the passing of time?

By watching the movements of the stars, planets, Sun and Moon – by doing astronomy. They watched the sky very closely and methodically with the naked eye – it was to be a long time before telescopes were invented. They wrote down and interpreted what they saw.

How is prediction used in science today?

If we predict an event with a new theory and what we predicted occurs, then this helps us to think the theory is right.

Activity 3 (optional)   

The colours and patterns (or non-pattern) of Order and Chaos
This recommended activity follows the plenary as it involves preparation for an art activity. It should if possible be considered an integral part of the learning process as it embeds learning of abstract concepts through sensory processes.

What would be the colours of Chaos and Order?

Use paint, pastel or colouring pencil to create a picture using your own ideas and interpretations.

Order might contain pattern and symmetry; Chaos zigzags, random overlappings, smudges, areas of darkness, perhaps a vortex.

The colours of order might blend and be close together on the colour spectrum. Those of chaos might clash and be far apart on the colour spectrum. Or there might be a contrast between colourful for Order and drab and muted for Chaos. 
Less able: Take a ball of clay or modelling material, and modelling tools.

You are given the role of either Ra or Apep. Make a shape to fit the world you want (a world of pattern and symmetry or one of jumbled disorder).

Small group work should be under the guidance of a T.A. if available.

Differentiation / Extension Activities

Gifted and Talented (discussion or written activity):  Were the Ancient Egyptians doing science? 

We can say that some of the things the Ancient Egyptians were doing were pre-scientific because they led to the later development of science. These activities included questioning, observing, measuring, considering evidence, predicting and evaluating. They were not yet doing science because their reasons for doing astronomy were not scientific. 

Modern science aims to find out how the world works:

1. to add to what we already know

2. to improve our lives

3. to explore the structures and patterns in nature

4. to explain how and why things happen.

The Egyptians made their calendars so they could:

1. protect themselves from bad future events and plan ahead

2. help to create order in the world and defeat chaos.

So – their purposes for doing what they did were not scientific.

But – they definitely contributed to the later growth of science.

Link to auditory learning:

Introduce Activity 1 through music to develop auditory learning.

3 differing instruments are needed for this activity – not necessarily the ones mentioned. 3 volunteers are requested.

One pupil plays a regular 4-beat pattern on a drum.

Two other pupils with different instruments – perhaps cymbals and maracas - start to interrupt the drum-beat randomly to produce increasing discord.

Which sounds do you prefer, the regular drum-beat on its own or the drum-beat with the random sounds added?

The random sounds are increased until the drum-beat is almost drowned out.

What has happened? The drum-beat pattern has become lost. It is still there, but we can’t hear it anymore.

How does this make you feel? Irritable? Tense? Wanting the sounds to stop?

Our ears and brains naturally like rhythm and pattern. We can call this order.

We don’t like sounds or sights that are jumbled up. We don’t like things to happen in a jumbled-up way either. (Just think if you sometimes went to school in the middle of the night, or if sometimes Christmas came the day after Easter!) We can call this chaos.

Visit www.astrocappella.com/ for a ‘marriage of astronomy and music’ developed by astronomers and educators and professionally developed by the rocking a cappella group The Chromatics. You can order the Astrocappella CD or listen to extracts from lyrics with visuals.

The above musical activity may also be linked to dance.

Link to Islam

Pupils may like to investigate the life and work of Al-Battani (850 – 929 AD) on:

www.muslimhope.com/IslamAndScience.htm 

Al-Battani of Damascus accurately worked out the length of a solar year – missing the correct value by only 2 minutes 22 seconds. He was highly skilled in making astronomical instruments. Western science owes much to the flowering of science in Islam’s Golden Age hundreds of years earlier.

Assessment

Art work may be self and peer evaluated. Evaluation could include:

· How powerful are the images of Chaos and Order?

· What techniques and ideas have been used to create the most visually striking and meaningful examples?

This will give an indication of pupils’ developing insight and discerning skills.

Successful completion of Worksheets 1 and/or 2 in Activity 1 will indicate pupils’ ability to make linguistic and conceptual distinctions between two abstract ideas.

The less able will need assistance with reading and vocabulary and the tasks may be shortened to only 4 or 6 examples using the more simple vocabulary. 

More able pupils may be assessed on their ability to compare the pre-science activities of the Ancient Egyptians with aspects of science today, through responses in the plenary.

Notes to teacher

In this lesson pupils consider some underpinning beliefs of the Ancient Egyptians and reflect on how aspects of their culture may have contributed to the later development of science.

The Ancient Egyptians developed astronomy in order to find structure and pattern in the world. Some of their skills are to be found in modern science. However their desire to seek out order was not simply to extend their knowledge but to make their own contribution to the eternal battle, as they saw it, between Order and Chaos. Some pupils may here draw a parallel with Biblical Old Testament ideas of good and evil, the Dark Side and the Jedi in the Star Wars films, or the Doctor and the Master in the Dr Who TV series.

Pupils will compare the modern western calendar with the Ancient Egyptian calendar.

In the Introduction pupils begin to understand the importance of having an accurate calendar in order to plan our daily lives and know when things happen in a circular timeframe, with a focus on birthdates.

In Activity 1 pupils read a mythological story (Pupil Resource Sheet 1) explaining how the Ancient Egyptians saw a constant battle going on between order and chaos in the world.

Alternatively the activity could be introduced through the auditory link given in the Differentiated Activities, which introduces the concepts of order and chaos through music.

They complete Worksheet 1 by placing synonyms for order and chaos inside a Venn diagram. The less able may have the number and complexity of synonyms reduced.

Worksheet 2 is for more able pupils. This is a ‘sorting statements’ activity followed by a discerning-skill question.

To begin Activity 2, pupils read Resource Sheet 2 which leads into whole class discussion on how observations and recordings of the regular movements of the Sun, Moon, stars and the seasons helped people to mark time, understand the passing of time and predict future events. It also led many cultures to see time itself as circular, as Hinduism does today.
Pupils complete Worksheet 3 by predicting what would happen next in a series of 5 events and analysing how they worked out their predictions (past experience, what is already known etc).

More able pupils should be led to understand that we are only able to predict with any accuracy because we expect the world to be structured and organised.

In the Plenary pupils take a look at the Ancient Egyptian calendar. Details of how these figures are actually worked out will be covered in NC Sc4 4 ‘The Earth and beyond’, where pupils learn that the Moon takes about 28 days to orbit the Sun, and investigate why a day is 24 hours long, and what causes the four seasons.

Less able pupils compare our own calendar to that of the Ancient Egyptians. (Some less able pupils may be unsure of the facts of our own calendar and require additional support.)

More able pupils respond to two questions: How did the Ancient Egyptians measure the passing of time? How is prediction used in science today? This should take the form of teacher-guided discussion. Responses should include reference to astronomical observation and how science confirms or rejects new theories through testing predictions.

There should then follow a comparison between the sorts of skills the Ancient Egyptians developed, and the skills developed in science (or school science lessons) today.

Gifted and Talented pupils follow this up by pursuing the question, ‘Were the Ancient Egyptians doing science?’ This again should be teacher-led discussion. This activity and some ideas for discussion are in the Differentiation/Extension section.

The final activity may take place as an art lesson. Pupils interpret their own understandings of chaos and order through colour, pattern or non-pattern etc.

The less able may explore and draw out their understanding through clay modelling.

Further Information

The Ancient Egyptians were probably the first people to devise workable calendars and techniques for measuring time.

Both the Egyptian and Mesopotamian religions of around 3000 BC had circular timeframes. Time was thought of as cyclical, with no beginning and no end.

Central to the Egyptian calendar were the summer and winter equinoxes, when there are an equal number of daylight hours and darkness.

Ra was reborn every year at the time of the winter solstice in January. As the days began to lengthen, so Ra became bigger and stronger. The length of a year was worked out by counting the days necessary for Ra to return to the same spot in the sky.

Other well-known calendars include those of the Aztec and Mayan peoples of Meso-America. They too held a cyclical view of time. They too had a Sun-god. They were obsessed with fear that the Sun would fail to rise the next day (echoes of Chaos here) and felt the need to placate their god with human sacrifice. Theirs was a fierce and cruel religion and different in many respects from that of the Ancient Egyptians.

Ancient calendars, such as that of the Egyptians, are seen to have a sacred as well as a practical aspect. For instance, the ancient Hebrew calendar emphasised that the 7th day of the seven day week should be a day of rest. This showed respect for, and worship of, Yahweh, who rested after creating the world. This pattern continues in modern Judaism, Christianity and Islam where the 7 day cycle has been preserved. In secular European societies, with the advent of ‘the weekend’, the overtly sacred aspect of the 7th day has lessened. It may instead be interpreted as a time for reconnecting with the natural world – whether rock-climbing, walking, caravanning in a green field or playing on a beach. It might be said, however, that such activities continue to promote spiritual well-being and escape from the regularity and sometimes artificiality of daily life. 

Hinduism today holds a cyclical view of time (Kala). The months are based on the phases of the Moon instead of the Sun. For more on Kala refer to ‘The Heart of Hinduism’ by Rasamandala Das (ISKON Educational Services). This primary resource contains related stories on CD.

Duration 
2 hours for Activities 1, 2 and the Plenary;


1 hour and 30 mins for the Art activity

Group
Year 6

Prev. Know [Students]
Pattern and Symmetry, Ancient Egypt.

Cross Curricular Areas
Literacy – synonyms, dictionary / thesaurus work


Speaking and listening


Numeracy - Pattern and symmetry, the calendar, Venn diagrams

                                         www.jonathanart.com/oac/html  (chaos game)

                                         www.math.bu.edu/DYSYS/chaosgame.html (chaos game)


Foundation subjects: History [Ancient Egypt], Art [colour and pattern], Music [pattern and discord]


Critical thinking


Creativity
Science and Religion in Schools: Unit 5: Space and Time


