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Abstract
There are two laws in the course of human existence that Physical
Science briefly termed as science, otherwise called law of gravity and
divine laws designed to govern the conduct of man. Unlike the
physical laws, divine laws from Islamic point of view are not
implemented under compulsion (Q. 2:256). The laws of Islam are, in
fact, the scientific laws of human nature. Man is however influenced
by his environment which may lead to his deviation from the
tendencies of his nature and the right path of Islam. To teach man his
natural duties, prophets were sent by God periodically. Thus. while
physical laws can be discovered by experience, Islamic laws are
revealed to the prophets by God for transmission to human beings.

Man is honoured by virtue of knowledge over and above other
creatures and this made him the vicegerent of Allah to execute the
divine laws on earth. Man is endowed with particular faculties of
mind to enable him discover the physical laws, and to harness all the
resources of the earthly life to his best advantage. The fact that
everything has been made subservient to man is a great incentive that
provided for easy exploitation of all resources for the welfare of
mankind. He, however, needs to acquire the knowledge of both
physical science and divine laws for him to make appropriate
utilisation of the earthly resources. That is why Islam has declared
acquisition of knowledge as compulsory for all Muslims'. It is this
mantra that propelled Muslims to want to actualize an orderly human
civilisation based on unity devoid of racial, ethnic and religious
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discrimination This fact is in their quest to learn from earlier
civilisatioris and also to incorporate their science and culture.

Though the study of various aspects of sciences and arts that
flourished in the apogee of their civilisation might not have been
standardised, it, however, brought development and honour to
humanity. They contributed to subjects like Mathematics, Physics.
Medicine, Astronomy, Chemistry, Geography and Agriculture among
others in arts and sciences.

Introduction
Islam as a religion teaches recognition of Allah as the Supreme being
behind the creation of the heavens and earth and all the creatures
within them. As J way of life, Islam guides one to understand his
mission in life and to make use of other creatures to ease his
activities. For instance, some animals are useful for transportation of
human and goods, some are used for hunting and security purposes
while some others are for human consumption.

There are vegetations for human nourishment and medication
and some for shelter. The sun and moon. darkness and day light, are
all divinely provided for the welfare of man. There are set laws. in the
Qur'an and HadithJ

, guiding the use of the above enumerated
creatures. The Qur'an explains how Allah has honoured man over and
above other creatures, such that he is empowered to go into the sky
and deep into the sea (Q.17:70). Ability to undertake and accomplish
all these is hinged on knowledge and that underscores the obligation
Islam puts on seeking for knowledge. The importance of knowledge
cannot be overemphasized ·.?J1dthat, perhaps, was the reason the very
first revelations of the Qur'an (Q.96:1-5) deal with reading, creation
and the use of pen. It is noteworthy that the Qur'an is the basis of all
knowledge sought after by Muslims from earliest time as we shall see
later in this paper.

Prophet Muhammad (SAW), though unlettered, having been
divinely taught, encouraged his disciples to acquire literacy. Thus, it
was as a result of Islam that the Arabs became the touch bearers of
science and learning. The Persians who had created a great

20
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civilization before the rise of Islam nevertheless produced much more
sciences and learning in the Islamic period than before. Islam was
responsible for the creation of a world civilisation in which people of
many different ethnic backgrounds participated, but it played a central
role in developing intellectual and cultural life on a scale not seen
before. For some eight hundred years. Arabic remained the major
intellectual and scientific language of the world".

During the centuries following the rise of Islam, specifically
the ummayad Dynasty commencing from 616 C.E. which gave rise to
Muslim dynasties ruling in various parts of the Islamic worlds. The
period attested to the flowering of Islamic culture and thought
formation. In fact, this tradition of intellectual activity got eclipsed
only at the beginning of the modern times when Muslims showed
lowest level of faith in addition to external domination. However, this
activity has begun anew in many parts of the Islamic world now that
the Muslims are regaining their political independence

6
. Asides the

various prophetic proclamations urging Muslims to search for
knowledge, there are divine hints in the Qur'an calling Muslims'
attention to scientific imports of divine revelations.

The Holy Qur'an had laid good foundation for all aspects of
knowledge and administration. For example, human reproduction is
taught in some areas of the Qur'an e.g.

And indeed we created man (Adam) out of an extract
of clay (water and earth). Thereafter we made him
(the offspring of Adam) as a sperm in a safe lodging
(womb of the woman) then we made the sperm into a
clot, then we made the clot into a little lump of flesh,
then we made out of that little lump of flesh bones,
then we clothed the bones with flesh and then we
brought it forth as another creation. So blessed is
Allah, the best of Creators (Q.22:12-14).
It is on this, and others that the Arabs based their observation

and practicabilities. Upon the death of the Prophet (SAW), he was
succeeded by four caliphs namely: Abubakr, Umar, Uthman and Ali.
During his ten year tenure, Umar gave the community a high level of

21
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Jdministration. In experience g:.tthered from the prophet. Among hlS

initiarives was the establishment of the first Public Treasury and a
sophisticated financial administration7. The two famous Muslim
dynasties, Umayyad and Abbasid- followed when Spain was taken
over by the Muslims, it heralded the golden age of Islam. Then
Cordova was established as the capital and Soon became Ew-ope's
greatest city, not only in population but in cultural and intellectual
life. For over two centuries did Umayyad rule.

"

lVIlislims Contributions to Science
One of the core areas of Muslims' contribution to the development of
human race is science. We shall Contend in this paper with few of the
most important discoveries Muslim Scholars have made to science
and which have exerted a notable intluence on western thought. These
shall be discussed in turn,

Ii
I
I

Astronomy

This is a science of formation of heavens and in partiC\llar, the
structure of the heavens, the number and configw'ation of the stars,
the distances of the stars etc. The Arabs were attracted to this study
having worshipped heavenly bodies like the stars, the sun, the moon
and the like". And also, because they were dwellers of the desert who
preferred to travel at night for economic pw-poses. They also found
the direction of their journey with the help of stars. They used the
advantage of the clear sky of the desert to make precise observations.
At the advent of Islam, the Muslims' interest in astronomy arose in
the necessity to detennine the time of prayers (Salawat) and the
direction of the ka'abah to turn to when praying. There was need to
know the altitude of the sun and the latitudes and longitUdes of the
abode of the Muslims. The same need arose for the orientation of the
mosque, This gave a religious impetus to the study of astronomy,
Geography and even Mathematics.

To develop the knowledge of astronomy, the second Abbasid
Caliph, aI-Mansur, began its study in Baghdad during the 8[h century.
It was al-Ma'mun, the seventh Abbasid caliph that improved

II

I,!
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tremendously on It and even encouraged research on astronomy and
mathematics. His research centre. as it were, known as bayt <.11-
Hikmah carried out translation of existing Indian, Persian and Greek
astronomical works into Arabic. In order to facilitate this study and
application of astronomy, he established many observatories. At this
time, the interest of studying astronomy was of paramount importance
in Muslim lands hence the rise in the nwnber of Muslim astronomers
employed by al-Mamun, In the 11 th and 12[h centuries, astronomy
nourished in Muslim Spain resulting in a good deal of creative and
original work of this branch of science".

The Muslim scientists attached great importance to accuracy
in observations and calculations, without caring for the length of time
it would take. Their research sometimes takes upward of forty years
to complete. For their desire for accuracy, they did not accept any
astronomical tables without subjecting it to serious scrutiny. By the
end of the 11 th century. the Muslim astronomers had taken the lead in
this subject area. Not until the Ith Century when Christians and Jews
scholars started to translate the works from Arabic into Latin and
Hebrew, and begun to conduct research in this fieldlO

. Aside from
compiling the astronomical tables, Muslims were known to have
made celestial globes on which the positions of the stars were
represented. They also wrote comprehensive books on astronomy and
mathematics and they in addition composed treatises on various
branches of this science. They prepared the star maps in order to
preserve the old astronomical knowledge to aid travel, navigation and
meteorologyll.

A book on astronomy written by Muhammad Ibn Ibrahim
called Sind Hind al-Kabir12 became a manual that was useful to
Astronomers of the time. It was extensively used for reference
purposes by students and scholars outside the Muslim lands. One of
the greatest astronomers of Islam was Abdullah Muhammad Ibn
Sinan al-Battani. Through his research, he was able to determine
many astronomical co-efficient with precision. His book was
translated into Latin and Spanish in the 12th and 13th centuries. The

23
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book enjoyed wide acceptability among the European scholars of the
middle ages.

Chemistry
Another scientific subject which enjoys significant Muslim impacts is
Chemistry. It is a science that deals with the composition and
properties of substances and the changes they undergo. It has been
divided into organic and inorganic. This division in modern chemistry
was done by a Muslim scientist called al-Razi. His classification of
chemical substances were into mineral, vegetable and animal':', In his
contribution to research on Chemistry, another great Muslim chemist
of the 8th century, Jabir Ibn Hayyan (Geber in Latin), modified the
Aristotelian doctrine of the four elements, and presented the sulphur-
mercury theory of metals. According to this theory, metals differ
essentially because of different proportions of sulphur and mercury in
them. He also formulated the theory of geologic formation of
metals".

Unlike in the earlier Greek works, Jabir performed
experiments to reach certain conclusions. His most important
Jiscovery was the preparation of sulphuric acid which is one of the
most important elements in chemistry. Other element prepared by him
is Nitric acid. He wrote many books on the subject and about one
hundred chemical works were attributed to him. Many of his works in
Arabic language were translated into Latin. Jabir formed some
technical terms which have passed through Latin into European
languages. Some of them are alkali from 'algali, antimony from
ithmad, alembic from 'aL-artbiaIS

•

Dhu'l-Nun and al-Jahiz were two other important Muslim
chemists of the same era. The former dealt mostly in the art of
transmutation of metals while the latter prepared ammonia from
animal offals by dry distillation'". Abu Mansur, another scholar, made
a distinction between sodium carbonate (matrum) and potassium
carbonate (qali). He also had knowledge of arsenious oxide, cupric
oxide", silicic" acid etc. He knew the toxicological effects of copper

'II'
II

:'
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and Iead compounds. then the composition of plaster and its surgical

use. Other notable Muslim chemists were Ibn khaldun (d.1406),
though popular for his al-Muqaddimah, Al-farabi, Ibn Sina and Abul-
Qasun yluhammad al- 'Iraqi among others. These Muslim chemists
applied their chemical knowledge to a large number of industrial art
which to a large extent, have helped the development of modern

chemistry.

NledicineIt is a general knowledge that medicine is as old as man. This is
because the early people got themselves cured of diseases using the
available materials like leaves, roots and stems. This is of course at
personal and micro levels. Knowledge of medicine becomes complex
with the gradual complexity of man and his environment. There is no
doubt that centuries before the advent of Islam had seen Arabs
practising their own system of medicine in form of herbs and shrubs"
based on their experience. The arrival of Islam. no doubt, heralded
more knowledge and confidence in the preparation and administration
of medicine. In early Islam, not much attention was paid to medicine
except those approved and practised by the prophee

o
. The study of

medicine proper began during the Umayyad period and the first Arab
physician was Luqman while the second was Khuzaym. Both and
others that followed were inspired by Greek medicine on which they
translated a lot of materials. In addition, Khalid Ibn Yazid lbn
Mu'awiyah got both Egyptian and Greek books translated which
served as impetus to the study of medicine by the Arab Muslims.

Aside from the translation of various medical books of
foreign authors, they made new valuable discoveries in the theory and
practice of medicine. Through the combination of their new
discoveries and the materials sorted out of these systems, they
evolved an entirely new system of medicine. When the European
learnt this system from the Muslims, through the Arabic medical
literature, they called it Arabian Medicine acknowledging the
contributions of the Muslim scientists to medicine

21
.

25

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



11

W' II
Iliilif';
I ili~:.
I

/1/"
"

il
'I!I..

The Contributions of the Muslim Arabs to the Development of Science

Latee] Oluwole Abbas Ph.D
The study of Islamic medicine was made Tor cemw"ies in JI

the Westem Europe, particularly in France. and the Arabic medical
writings formed the core of the European medicalliteratw"e. It should
be noted that until the 17t11 century, these writings were included in
the syllabi of the European universities. A renowned westem scholar,
Ro bert Britault - had attested to the tact that .Arab' s medicine serves
as basis of Ellfope and modem medicine22.

The Arab Muslims' areas of specialisation in medicine COver
anatomy, physiology, bacteriology. Their investigations on the causes,
symptoms and effects of some diseases were highly remarkable. For
example, AI-Razi was the first physician to differentiate between
smallpox and measles. Al-Tabari was the first physician to discover
tuberculosis as an infiltration. His research revealed that the disease
not only affect the lungs, but also other organs of the body. In the area
of surgery, Muslim scientists had made much advancement. They
introduced many surgical instruments and adopted many methods for
the treatment of these diseases. Names like Ibn Zuhr, Abu Qasim al-
Zabrawi and al-Tasrif among others were notable surgeon." who had
()riginally founded methods of treatmg many diseases . Many books
were written by (he Muslim physicians on those branches of medical
science. Among the books were medical treatise on leprosy written by
Yuhanna Ibn Maswaih, al-Razi's books on smallpox and measles,
Abu Musa Ibn Isa's books on piJ::fand the books on sudden death byQusta Ibn 'Uqa23.

In aid of medical research, and to actualize their theoretical
and practical accomplishment, hospitals were built beginning from the
Umayyad period. During the Abbasid era, improvements were made
on hospitals and efforts were also made to attach gardens to some of
them where medical plants were cultivated24. These hospitals served
as models for those established in EW'ope, Particularly in Italy andFrance.

~
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Agriculture and Botany

The Arabs being in a desert area had no choice than to learn about the
vegetation surrounding them which would be adequate for their

26
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animals. They also needed to know the type of soil suitable for
planting for animals' graze. Having succeeded in herbs for drugs and
medicines, they were encouraged to study the kind and types of soil
suitable for different kinds of vegetation. They also embarked on
irrigation with their experience in Spain where they had introduced
uTigation that transformed into garden.

Many agricultural products like cotton, rice, sugar-cane etc.
were brought from outside and cultivated in Spain. Much experience
was gotten from Romans and Persians and their botanical names were
translated into Arabic. When eventually they became experts in the
field, they began to write books on the subjects and related ones. One
notable scholar in this area was Abu Saheed Abdul Malik Ibn Quraib
al-Asma'i. Ahmad Ibn Daud Ibn Wanad also wrote on plants. He was
also called al-Hashshab (the herbalist)":

Geography
By the nature of the Arabs, in the olden days, they travelled a lot on
trade missions and for effective administration of their vast area.
There was need therefore to know the terrain of their land and its
topography. The need for the determination of direction principally
spurred them to study geography of the area. In particular, the hajj
period made knowledge of geography compelling in order to help
disseminate information to the pilgrims who journeyed to Arabia from
all over the world.

The experience of hajj also taught them to travel wide to
enable them know many parts of the globe. This propelled their
interest in studying geography and indeed other subjects like religion,
history, economics and even politics. As a result, a number of books
on geography were produced by Muslim geographers and travelers.
Translations of these books were made for European use years after".

Christopher Columbus was reported to have used the works of
Muslim geographers through which he transmitted a lot of ideas to
Europe. Such ideas like sphericity of the earth are being denied by
Christian theolo gians". Vasco Dagama was another explorer who
made sea joumey to India with the help of a Muslim Arab pilot called

27
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I .1 LId-OmAhmad Ibn SIalJ'id. Cali h l-:V" '" ".!' "
geography ~~ppointedseventy ~cholars fo ~ral\Ia. mu~ in his mterest 0 ::+iiCi The use of numerals for counting as again.st the ~~mbersome
the workr '. .vIany books of m, v tor him J large map of '._ Roman figures were developed by the Arabs in addition to the
geographers. One of the famous ones were wnrten by ~Iusl~' .•,~troduction of zero for ease of counting. Thus arithmetic was made
Muhammad al-Istaklu'i travelled thro \a:n~st them,. Ibra~ Ibn "'?simple and easily applicable to daily life in the area of commerce,
and l:eached the. Atlantic regions. On~gof hi~bra to Indian terntories ,,'trade ~d sharing of. rru:eritance. Th~ ~ero is. ve~'y important. in
Aqalim (maps ot regions), contains a cOlomed ==.cailed Suwaru]. arithmetlc without WhIChIt would be difficult to indicate figures like
became a reference book for many tun' 1 map or each country. It .~'tens nundreds etc. The Arabic numerals have come to affirm the

Th es ater. "'.'. . " 31e greatest geographer of the middl ~~11Muslims'conrribution to mathematical SCIence .
~n .Abdullah. Apart from geography, hee sage ;w~s~bu Ab?ullah! !he popula: log?ri~hm ~ m~them~ti~s h~s its origin fro~. al-
uterature, botany and was also a travel pec>ahseu ill history: , khawanzmT (a nanve or khawanzm), a dlstmgUlshed mathematician,
on world geography which he compl~r :? poet. He wrote a bOOk ,"astronomer and geographer of the 9[h century. Up till the end of the
Nuz~at a{-Mustaq fi ikhtiraq al-faq, ~t rill 1154. It was entitled .is" century, the science ofnumeracy was calledatgorism nam~d after
med1~v~1works on history and geogra h . ~ed first among, t~e, ""i its Mus~im founder. A lot of books were wntten ?y Muslims on
descr~ptlOnof Europe and other wo k Pdy. he bo.ak gave a VIVId arithmetIcs and algebra. Most popular of these was Kitabul-Jabr wal-
from 1t29. r s enved their source mostly' Muqabalah (the book of restitution and comparism) written by al-

. ·3')khawarIzml ':
Abu Yusuf Ya 'qub Ibn Ishaq (Alkindi) wrote about 270 works,

mostly on mathematics and so did others. Another scholar is Abul-
wafa whose contribution to the development of trigonometry is
remarkable. He was the first to show the sine theorem relative to
spherical triangle. He advanced works on sine and cosine. Research

, on mathematics by the Muslimi Arabs went on even up to the 13th
century. Abul-Abbas Ahmad Ibn Muhammad, a Moroccan, wrote
about 74 works mostly on mathematics and astronomy. The most
popular of his work was known as the book on rakhlis al-Hisab. The
book was used for at least two centuries and was translated into
French and other European languages.

I:I~"'.~ili,'!

Mathematics

Mathematics (hisab) means much [Q the Arabs and their desert
environment. Just as geography and astronomy were important to
them, mathematics was also used to calcUlate both the mundane and
spiritual life of man. Even up till today, many scholars specialize on
calculation to determine the spiritual stage of individual as well to
determine what could befall one in the nearest or distant future. This
situation may have influenced the Muslim Arabs' interest in thesubject.

The Abbasid regime in the second half of the 8[h century saw
the achievement of the Muslim scientists being second to none in the
area of mathematics

30
. Though Greek and Indian works served as

impetus for the Arabs, the creative and dynamism of the Arabs raised
the study tremendously such that up till the 11 [h century almost ail the
works on mathematics written by the MUSlims: were copied and
studied in Arabic language by non-Muslims in Europe and other
lands.

28

Conclusion
Knowledge generally is the basis of development and this is
emphasised by Islam through the Qur'an and tradition of Prophet
Muhammad. The two sources encourage Muslims to read in order that
they may discover themselves and the hidden treasures of their
environment. It was this call to duty that the early Muslims answered
by venturing into serious learning. There is no area of knowledge they

29
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did not specialise on. That explains their establishment of uni.versities
and other educational centers. It is unfortunate however that their
efforts and excellence in educational research and development have,
over the centuri.es, waned to such an extent that their initiatives have
almost been forgotten while the West that learnt from them have
taken over. While we continue to accord them their deserved honours
for efforts of the past, we should also urge Muslims not to forget the
importance of education as enumerated by the Qur'an, that is, from

infancy LO death.
Muslims particularly in this part of the globe should study past

efforts of their brothers in all fields of knowledge and thus be
encouraged to brace up for the challenges of the modem day. Even for
effective propagation of Islam, knowledge is mostly required for

effective and impactful delivery.

Notes and References
1 B.A. Bashir. 1958. A selection of the sayings of the Holy

prophet. Rabwah p.12.
,., A.B. Fafunwa, 1995. History of Educarion in Nigeria, Ibadan.

pA2.
3. The Qur'an is the Divinely 'cvealed book of Allah through the

Holy prophet Muhammad ,'::'AW). It was revealed in
piecemeal for a period of 23 years. It contains only Allah's
messages as brought to Nluhammad by Arch Angel Jibril.
Hadith on the other hand. is the sayings and practices of the
Holy Prophet Muhammad (SAW) or that of his disciples that

got his approval.
4. Fafunwa, QPcit. p.::?
5. A. Rahim, 2001. Islamic History. Islamic publication bureau,

Lagos. p.15.
6. Fafunwa, opcit. p.2
7. H.A.R. Gibb and J.H. Krammers, 1974. Shorter

Encyclopaedia of Islam, Laiden. p.600.

\
30

The Contributions of the Muslim Arabs to the Development of Science
Lateef Oluwole Abbas Ph.D

S. '\T. Masarwah. 2013. Religious beliefs in pre-Islamic Poetry.
Journal of sociology STudy, Vol.3. 0To 7, 531-342. ISSN: 2159-
5526. Retrieved from
http://www .davidpublishing. co mJda vidpublishing/U pfile/1I/2
3/2013/2013112302656714.pdf on 31-03-2015. p. 531.

9. M, Saud. 2006. Islam and Evolution of Science, New Delhi .
pA7.

10. Ibid
11. Retrieved from

http://www .mhs.o x.ac. uklscienceislam_ education! docs/Scienc
e_and_technology_in_Medieval_Islam-Teachers_notes.pdton
31-03-2015.

12. S. George, 1927. Introduction to the History of Science,
Washinton. p. 47.

13. History of Islamic Science, retrieved from
http://www .usc. edulschoo Is/co lie ge/crcc/private/cm je/heritage
IHistory_oCIslamic_Science.pdf on 31-03-2015. p.18.

14. Encyclopaedia Britanica, 1951. Chicago. p. 360.
15. Saud opcit p. 63.
16. R.S. Adeleke. 2014. An examination on the contribution of

Islam to sciences and civilization. Research on humanities and
social sciences. Vol.4, No.22. ISSN (paper) 2224-5766 ISSN
(online) 2225-0484. Retrieved from
http://www .iiste.org/J oumals/index. php/RHSS/article/view Fil
e/16825/17165_on 31-03-2015.

17. H. Khalifah, 1943. Khasf al- Zunun, Istanbul. Vol. 1 p.592.
18. Ibid p.597.
19. Sa'ud opcit p. 71
20. Tibbun - Nabawi (The Prophetic Medicine) is about the herbs,

stems, and other forms of medicine used.
21. Sa'ud opcit p.73.
22. Ibid
23. Husain, F. 2003. Islamic medicine history and current

practice. Retrieved from_http://www.ishim.net/ishimj/4/04. pdf
on 31-03-2015.

31

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



The Contributions of the Muslim Arabs to the Development of Science
Lateef Oluwole Abbas Ph.D

2-1-.E. Arnold and Guillaume, 1949. The Legacy of Islam, Oxford.
p.221.

25. Sa'ud opcit p. 96
26. R. Landau, 1958. Islam and the Arabs, London. p.173.
27. Ibid
28. The League of Arabs States, 1974. The Arab Heritage of

Western Civilization, New York. p.39.
29. Sa'ud opcit p. 107.
30. Ibid
31. Arnold and Guillam opcit p. 385.
32. Ibid p. 382.

32

A

UNIV
ERSITY

 O
F I

BADAN LI
BRARY


	scan0037.pdf
	scan0038.pdf
	scan0039.pdf
	scan0040.pdf
	scan0041.pdf
	scan0042.pdf
	scan0043.pdf
	scan0044.pdf
	scan0045.pdf
	scan0046.pdf
	scan0047.pdf
	scan0048.pdf

