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Lesson 1: Student Resource Sheet

Early religious and cultural influences in the development of science
Background 

There are some important concepts to be clear about when looking into the development of science. We need to be clear about what we mean by science. In the twenty first century it is reasonably straightforward for us because we have the benefit of centuries of thinking about it. By science we tend to mean the systematic investigation of the world around us, looking for patterns and explanations. This is a very broad definition but one which is helpful as we investigate some of the earliest attempts to understand the world around us. What kinds of things should we expect to notice? Some use of early counting systems? Measuring in some form? Grouping things together that have something in common? Explaining how something works? Offering an explanation that is not religious? Trying to put together laws or rules that explain a lot of things that happen in the world? As we look into the ancient civilisations of Egypt, Mesopotamia and what is now Central America/Mexico, some of these questions can help us assess how science developed and to what extent religious beliefs influenced this development. 

(A) Ancient Egypt 
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The great civilisation of ancient Egypt has been described as being insular. This means it was inward-looking to some extent and not particularly interested in what was happening outside its borders. The river Nile played a central role as it supplied the land with nutrients, irrigation and food. The Egyptians called their country kemet which means ‘Black Land’ because of the dark soil, created by silt from the Nile. They had a language with a structured written form of pictures (hieroglyphics) and papyrus to write on, good agriculture, secure borders (a lot of desert!) and powerful leadership and authority based on the Pharaoh and the temple administration. These were vital ingredients needed for the making of a great civilisation. Ancient Egypt is famous for its building of course, and this gives us some indication of the sophistication of their knowledge and planning. During the period 2686 to 2160BC two large pyramids were constructed, the Stepped Pyramid at Saqqarah and the Great Pyramid at Khufu. These must have taken an immense amount of administration with well over 100,000 workers employed in their construction. The Khufu pyramid contains at least 2,300,000 stone blocks carefully measured and shaped. Research conducted recently suggests that the workforce were well fed with the kinds of foods which would have helped with keeping disease at bay, especially important with so many people closely confined. Onions, garlic and radishes formed part of this diet and some archaeologists believe this shows knowledge of diet and disease control as these foods are anti-bacterial. 

How did astronomy develop in ancient Egypt? 

[image: image2.wmf]The need to keep time accurately was the driving force behind ancient Egyptian astronomy. They do not appear to have been especially interested in the nature of the universe from a scientific or philosophical point of view. Most of the astronomers were priests and temple officials who wanted good time-keeping, remembering that local and national government was centred on the temple. The Nile flooded on a yearly basis and they noticed connections between this event and what was happening in the sky. Remarkably, they developed a calendar of 365 days per year based on observing the yearly flooding of the Nile and the appearance of a bright star called Sirius. This star could not be seen for several months and then suddenly, about the 20th June it shone in a spectacular manner and the flooding followed. Many of the Egyptian historical records that survive today are dated in this way and so are really quite accurate. 

Mathematics in ancient Egypt 

The historical records show that, as we might expect, the Egyptians were interested in how mathematics could be put to practical use and enable them to be more efficient, especially when administering the regions of Egypt. A two-times table was used and a method was devised to find two-thirds of any number. There was not a standard way of writing numbers as yet but many of the symbols point to them counting in tens. For more complex addition and subtraction, the ancient Egyptians used tables which helped them to add fractions. When you consider the building of the pyramids, you can only imagine how many measurements and arithmetical calculations were necessary. If basic arithmetic is as far as the ancient Egyptians got with their maths, they surely did not regard that as inadequate! 

Preserving the dead: an Egyptian speciality? 
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From what we know about embalming corpses during this period it is clear that the Egyptians must have known a great deal about the human body, its organs, and how bodies could be influenced by chemical substances. They needed an advanced system of preserving corpses because of their elaborate beliefs about the afterlife. 

As Egyptians believed that the body as a whole would exist again in the afterlife, it was vital to preserve it. The organs were removed and treated with preservative then placed in containers. Meanwhile the body cavity was filled with resins and perfumes. Then the whole body was immersed in preservative for 70 days. Finally, the body was washed and wrapped in resinous cloth. This is the form which we know as the ‘mummy’. The Egyptians did not investigate the workings of the human body to any extent but certainly did have a very good knowledge of internal organs and basic anatomy.

The development of science in ancient Mesopotamia 

This is the region we now call Iraq and the word Mesopotamia actually means ‘between the rivers’, in this case the Tigris and Euphrates. This region includes modern Syria, Lebanon and northern Israel. The area is referred to as the ‘Fertile Crescent’. About 3,500 BC, cities were built in this region by the Sumerians and are the earliest known centres of civilisation. The world’s first system of writing came from here. It is the cuneiform system. Around 2,300 BC, Semitic people (related to Arabic and Hebrew speaking people) invaded and their empires grew. The Babylonians are a well- known Semitic group from this time. In 539 BC Mesopotamia became part of the Persian Empire and, in turn, was conquered by Alexander the Great in 331 BC. In the 1500’s AD the region became part of the Ottoman Empire (Muslim) and in 1921 most of Mesopotamia became what is now Iraq. Such a turbulent history suggests that this area is important and desirable. If you look at a map of this part of the world you will notice why it is such an important region. Why is trade a vital clue here? 

Why was writing a significant development in ancient Mesopotamia? 
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The Sumerians are associated with the growth of a system of symbols which, after some development, came to represent syllables of spoken language. They had about 2,000 of these. Fully developed, this system of writing could convey a wide range of ideas and the clay tablets on which they wrote were durable and cheap to produce. This must have had a major impact on communication and learning at this time. Mesopotamia was a key region linking many other important places (Egypt to the south, Europe to the north, China to the east). The fact that it had an efficient system for recording information must have helped to spread ideas from all of these regions. No wonder such a rich culture developed there. 

Medical developments in ancient Mesopotamia 

In this field of human knowledge we will notice a blending of religious and quasi-scientific ideas. There is evidence that a large range of herbal remedies were used to treat illness. Some minerals were also used and salt had a place in the treatment of illness. Alongside this was an interest in magic - numbers of seeds or quantities of herbs were given according to a magic number system. Three and seven were popular numbers at this time. There is also evidence that full moons were important when working out the best time for a treatment or preparation of a remedy. Simple surgical techniques were performed and the prices charged for these depended on the social standing of the patient. If a medical person mended the broken bone of a nobleman, they were to be paid five shekels of silver. A high price had to be paid for surgical failure, sometimes consisting of the losing of a hand! It is not surprising to learn that in ancient Mesopotamia very little evidence has been found to suggest that surgery was practised to any great extent.

Was disease and recovery connected with religious beliefs? 

The answer is yes. There are records showing that prayers and charms played a role in the treatment of illness. It was believed that disease itself came from the gods. Signs from dreams, the stars or the flight of birds were sought to help understand illness and treatments. Priests were the ones who had to interpret dreams and so they had a sort of medical role as well as a religious one. 

One distinctive feature of Mesopotamian medicine is the practice of cutting up animals to make predictions about the future. Livers were dissected to help make decisions about the course of an illness and its treatment. We are left to guess why this major organ was chosen for this purpose. 

How did astronomy develop? 

For the Sumerians, gods and their female counterparts were found throughout the universe. They had a shape for the earth which resembled an upturned boat. The sky was a dome hovering above the earth. They tried to work out how the sky was kept in place and so we might see this as an early attempt to explain the world in something like a scientific way - material explanations were given such as a ridge at the edge of the sea. The Mesopotamians went a little further than the Egyptians in observing the motions of the stars and planets. As well as this, they categorised the constellations of stars in a detailed way. They left tables of predictions of planetary motion and appearance. Therefore, there was some development in the field of astronomy during this period, but more popular was the study of astrology or interaction between the planets and the individual lives of human beings. 
This is an example of how religious beliefs and observations of the sky were connected in the mind of the ancient Mesopotamian. It is easy to see that religion and science as we call them today would have had little meaning during this period. Theirs was a much more integrated system where gods and magic, numbers and medicine played equal parts in the way things were in the heavens and on the earth.
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Ancient culture in Mexico/Central America 
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At the same time as the ancient Egyptian and Mesopotamian empires were flourishing, what we now call Mexico/Central America was the site of other great civilisations. These were well-ordered cultures with cities and administration, religious systems and efficient agriculture. They produced elaborate art and architecture. These civilisations however are probably more famous for their human sacrifices than for their explorations into the natural world. 

The Olmecs 

The Olmec civilisation is one about which we have some, albeit limited information. This civilisation flourished between about 900 and 300 BC. Its people were lucky enough to have land which was fertile and productive. They built a city with houses for living in and some kind of religious or ceremonial centre, the buildings famous for their enormous carved stone heads. These stone heads are interesting because they appear to have some kind of protective hat and mask on them. Some people have speculated from this that the Olmecs had a developed form of sport or game in which the player needed protection. There is evidence that the Olmecs were traders in precious metals and ore such as iron. There is no real legacy of scientific thinking during this time. A form of nature worship shaped the Olmec religious world and gods were thought to control all aspects of daily life, from rain to the maize they relied on for their protein. 

The Mayans 
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These people clearly had a very advanced lifestyle which was well organised and controlled. Many of their great buildings remain today as do examples of their art. At the peak of their success, their main city was home to 150,000 people and the religious buildings covered an area of 8 square miles. The pyramid at the heart of this complex was about 60 metres high. 

The Mayans had a system of beliefs for explaining and describing the universe in which they lived. At the centre of the world was a great tree. Roads went out from this centre in four directions, each associated with a colour and a tree with a bird perched in it. It is possible that this picture was the basis upon which Mayan cities were planned. The heavenly world was made up of thirteen layers and the underworld nine. The earth was believed to be the back of a giant lizard. These were people who liked order and structure. Perhaps that would influence their scientific development? 

The Mayans had highly developed calendars based on regular observations of the stars and planets. They had a system of symbols for recording the information they observed. We know they had a good system of counting that enabled them to add and multiply efficiently. They had symbols for the numbers they used. 

[image: image7.wmf]Above all, the Mayans are remembered for the calendars they used. They were able to calculate dates and events with some accuracy. They had a 365 day calendar which included eighteen months. They also used a lunar calendar based on the phases of the moon. Furthermore, they used the appearance of the planet Venus to work out long periods of time, recording its sightings regularly every 584 days. This shows us that the Mayans saw time as being made up of cycles which could be measured and predicted. 

In conclusion, no important scientific developments took place in these ancient Meso-American cultures. We can speculate that perhaps organising daily life in these large cities was more than enough for them to be doing. Although these people did a little more than star-gaze when they looked into the skies, they were not yet interested in exploring the physical processes taking place around them. They worked out what they needed in order to feel secure within the days, months and years that made up their ‘time frame.’ They fed their populations well and farmed effectively. They constructed remarkable buildings of immense proportions. Their religious life guided every part of their routines. They produced artistic forms which are highly symbolic. In a world like theirs, why should they have wanted to explore and explain the workings of their world in what we call scientific ways? We will need to look at the world of the ancient Greeks in order to see how and why the human mind needed to explain the world in a new way - a way that approaches what we mean by scientific.
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