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Unit Overview

Background information / Abstract

This module examines the so-called Golden Age of Islam and its contribution to scientific ideas. It will also attempt to show how the religion of Islam was theologically poised to encourage scientific thinking. This module will show how religious and scientific worldviews for many within Islam were in harmony during the ‘Golden Age.’ The actual period with which we are concerned in this module is from the 9th and 10th centuries to the 13th. 

Teacher support materials

Background information

The rise of Islam is one of the most important events in world history. In the 7th century, Muhammad's intention was to unite the divided Arabs through a new religion. A century after his death, he'd succeeded in producing a mediaeval superpower. The Arabs and Moors had spread through Spain towards the Pyrenees. Cordoba became renowned as one of the greatest and wealthiest cities in Europe. Moorish cities such as Toledo and Seville were famed for their new culture and universities.  This empire was in place between the 9th and 12th centuries and was a single vast unifying power.  It was very significant in laying a foundation for the development of much of modern science.

The first ‘What the Ancients did for us’ (BBC Open University) programme explores the Muslim contribution to the western world - in art, architecture, astronomy, medicine, science, learning of all sorts.
Islamic scholars made a vast number of translations and compilations of ancient Greek and Roman writings into Arabic.  Then in the 12th century, scholars working in Sicily and Toledo translated the manuscripts that had been translated into Arabic into Latin.  These included translations of philosophical works.  So Thomas Aquinas was able to read translations of the works of Plato and Aristotle and reading these writings helped him to develop his own significant theology concerning God’s existence.

The early Muslims are credited with inventing distillation and could distil just about anything - from alcohol to perfume. Hygiene is very important in the Muslim world so they invented and manufactured soap - centuries before the West - and hundreds of bathhouses were built throughout Muslim cities. They understood the fundamentals of light and how we see, and gave us the camera obscura. They invented algebra and worked out the angle of the tilt of the earth’s axis. They built the first windmill, pioneered the concept of the crank rod, and designed the first ever torpedo. Muslim creativity also led to the invention of a unique instrument called the astrolabe – it could find the direction of Mecca, tell the time and, with the help of the stars, navigate you across deserts and oceans. But perhaps most important of all they pursued the cause of knowledge, translating and preserving the works of the ancients and building the world's largest libraries – their 'houses of wisdom'. 

“The evidence that we gain from a study of the Golden Age of Islam is that human intelligence is regarded as a sacred gift from the creator, its specific use to gain knowledge and to understand positively encouraged in Islam.  Traditional Islamic science at its best in the Golden age was a blend of deductive and inductive reasoning, although the latter was much rarer than the former.”  F Jamil Ragep Freeing Astronomy from Philosophy: An aspect of Islamic influence on science in Science in Theistic Contexts, Chicago University Press 2001.

To get an overview of this fascinating time it is important to notice some of the reasons why Islam so favoured and encouraged learning and discovery.  What was it in the nature of the Muslim worldview that made science live and breath so readily during the Golden Age?  Firstly, the Arabic word ‘ilm’ meaning knowledge is fundamental as it represents the Qur’anic view that God is knowable through studying signs (ayat) in the natural world.  So it a key duty of a Muslim to learn more about God through his creation which is there for all to see.  Secondly, human beings themselves are a special creation and to know about how they exist, live and breath is to understand the mind of God in some way.  Thirdly, Islam emphasises the importance of language and literacy as a means of describing and understanding the universe.  The Qur’an itself points to the importance of the ‘pen’ as the channel of God’s word.  From this came a whole series of translations from Syriac, Greek and Sanskrit into Arabic during the 8-9th centuries.  Ideas became accessible and a revival in learning and interest in the world of facts was spawned.  Added to this, great libraries were established at Baghdad and Cairo housing significant numbers of volumes devoted to science in its widest sense.  Fourthly, a school of Islamic thought known as Mutazilite influenced the religious climate of the ninth century.  This was a rationalistic movement, believing that the fundamental beliefs and practices of Islam should be subjected to critical reason.  Its members were therefore open to the intellectual activities of their day and encouraged them as part of the religious quest.  

Some of the key scientific areas of interest from this period are: 
(1) Mathematical developments like the use of ‘zero’ and the replacement of Roman numerals with Indian numeric symbols.  Since their use by Arabic scholars we have them today as the basis of our number system.  This helped mathematicians express their thinking in a less cumbersome way.  
(2)  Very detailed and accurate astronomical tables showing and predicting the movements of planets and stars. They were often improvements of those of earlier stargazers like Ptolemy (2nd century AD).  
(3) Navigational science enhanced by the refining of the astrolabe, an early form of sextant.  It worked by allowing the observer to calculate the position of the sun or stars in relation to the horizon.  It was therefore essential in working out where you were on your journey, be it on your way to Mecca for the Hajj or trading spices and cloth with a neighbouring country.  
(4)  The significant development of medicine particularly in terms of the classification of illness and its treatment. In the early 10th century Abu Bakr al-Razi introduced antiseptics and noticed the connection between infection and disease.  In the 13th century, Ibn al-Nafis accurately described the circulatory system. A lot of this work took place in the large hospitals built by Muslim leaders.  Surgery, ophthalmology and pharmacy all took their place in the training of physicians at Baghdad.  

From this overview it can be seen that Islamic civilisation during the Golden Age made significant contributions to scientific thought, if not in a wealth of new discoveries, certainly in refining and applying older ones.  It could also be argued that it performed an equally valuable service to later generations of scientists, by passing on and making accessible the work of earlier observers of nature.  Was the Golden Age of Islam a crucial period of transition from ancient, classical thought to what we might call the modern world of ideas?  

The Qur’an invites people to read and understand its truth.  Muslims take up this challenge and see about them evidence of God as creator and sustainer of the universe.  “Do not the disbelievers see that the heavens and the earth were of one piece, before We parted them?  We made every living thing from water.  Will they not then believe?” (The Qur’an, sura 21, verse 30)  This quotation is typical of many from the holy book and highlights the key idea underlying humanity and its relationship to the world.  It points to God as the creative force behind and within everything.  You just have to look and reflect.  “Do you not see that Allah has made subservient to you whatever is in the earth?”  (The Qur’an, 22:65)  This indicates the position of the human being within nature to be, in some sense, above nature, capable of an objective study of the wonders of the universe and more practically, capable of controlling some of its processes so as to create more security and happiness in human affairs.  The Golden Age of Islam began to fade by the end of the 13th century, but many of its effects are still felt today and so it is an aspect of Islamic history that must be seen within the wider context of European scientific development.

Key Quotations 

“Knowledge is the lost property of a Muslim. S/he picks it up whenever s/he finds it.”  

Hadith

“The development of science in Islam is inseparably bound up with the expansion of the Islamic empire.” 

F Jamil Ragep

 Freeing Astronomy from Philosophy: An aspect of Islamic influence on science
 in Science in Theistic Contexts  (Chicago University Press 2001)

“Given the links between science and technology, it is not surprising that the Golden Age of Islam also gave rise to the invention of a great variety of machines and devices to make life easier.”

F Jamil Ragep

 Freeing Astronomy from Philosophy: An aspect of Islamic influence on science
 in Science in Theistic Contexts  (Chicago University Press 2001)

“It is highly probable that but for the Arabs, modern European civilisation would not have arisen at all. It is absolutely certain that but for them, it would not have assumed that character which has enabled it to transcend all previous phases of evolution.”  

R Briffault The Making of Humanity
Aims of the topic

At the end of this topic most pupils will have:
· understood the main ‘scientific’ developments within the Islamic world during the Golden Age
· learned about some of the most important figures of the period and evaluated what was distinctively Islamic about the ‘scientific’ thinking of the period

· reflected on the factors for the decline of the Golden Age

· reflected on their own learning from this unit

Some will not have progressed as far but will have:

· understood a number of ‘scientific’ developments within the Islamic world during the Golden Age
· learned about some of the most important figures of the period

· considered in a limited way what Islam contributed to these ‘scientific’ developments

· reflected on the factors for the decline of the Golden Age

· reflected on their own learning from this unit

Others will have progressed further and will have:

· a thorough knowledge and understanding of the main ‘scientific’ developments within the Islamic world during the Golden Age
· learned about the some of the most important figures from this period and evaluated what was distinctively Islamic about the ‘scientific’ thinking of this period

· reflected on the factors for the decline of the Golden Age

· reflected on their own learning from this unit

Key Concepts / Key Vocabulary

· Revelation
· Allah
· The Prophet Muhammad (pbuh)
· The Qur’an
· Tawhid (Oneness or unity)
· ‘science’
· astronomy
· mathematics (algebra, geometry, trigonometry)
· optics
· medicine
· cause and consequence
Learning Objectives / Outcomes

· to understand the main ‘scientific’ developments within the Islamic world during the Golden Age
· to learn about some of the most important figures of the period

· to evaluate what was distinctively Islamic about the ‘scientific’ thinking of the period

· to reflect on the factors for the decline of the Golden Age

· to reflect on their own learning from this unit

Resources

Books

Rahman, F. (Univ. of Chicago 1966)
The Cambridge Dictionary of Scientists CUP 1996
Negus, Robert Islam and Science pps 321-39.

in God, Humanity and the Cosmos by Southgate et al (2nd edition T & T Clark 2005) 

Video / DVD

BBC ‘What the ancients did for us’ - Programme 1: The Golden Age of Islam

Websites

· www.muslimheritage.com/default.aspx
· www.ais.org    

· www.stormwind.com
· www.bbc.co.uk/history/programmes/ancients/
· Text as bullets – Other AV / MM

· Text as bullets – Other

Curriculum Links
 

History (11-14)
Islamic Realms
Citizenship (7-14) 
Develop communication and participation skills; research and debate topical issues
History (11-14) QCA Unit 21
From Aristotle to the atom, scientific discoveries that changed the world

RE (11-14) QCA Unit 9B
Are science and religion in conflict?
RE (11-14) QCA Unit 7A
Where do we look for God?
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