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OR 

Foundations of Muslim Intellectualism: a study in enquiry and belief 

All societies have pursued the study of nature and environment to fulfill their 

need for solving problems. Nomads needed the knowledge of geography and 

indicators of direction for travel. Pastoralists needed to know the behavior of 

animals and their anatomy. Agriculturalists needed to understand the sequence 

of seasons and the principles of growing fruits, cereals and vegetables. With the 

growth of civilization, the values and ethics of societies also influence the pursuit 

and direction of scientific knowledge. The proposed research intends to highlight 

the basic considerations that determined inclusion of any topic in the ‘scientific’ 

pursuits of Muslims. The paper will highlight some tenets from the Holy Quran 

which influenced the Muslim attitude to knowledge in general and the study of 

nature/sciences in particular. It will also identify the cultural mainsprings of 

three ethnicities which spearheaded the Muslim quest for scientific study. 

The paper will attempt to illustrate how the combination of these factors led to 

a specific selection of fields of enquiry in which the Muslim contribution is most 

significant. These dynamics are not only responsible for the choice of study but 

also determined limiting factors in the development of certain fields beyond a 

specific level, either due to cultural or because of the social/religious values of 

the community in which the researches were conducted. 

 

 



 

 

The nature of scientific enquiry for Muslims: The religious and cultural context 

By 

Khurram Qadir 

Al-Quran: khalaq al insana min alaq. 

By becoming a Muslim one does not cease to be a human being; therefore natural 

instincts such as curiosity continue to function normally. However, Muslims have 

been guided by the Quran to exercise their curiosity to understand Allah and His 

works. The injunction to think and wonder occurs in the Quran very frequently 

and covers a wide range of subjects such as botany, zoology,  physics, chemistry, 

astronomy, geography, ecology, physical anthropology, sociology, history and 

economics etc. In every instance, however, it is followed by a revelation which 

guides us to use the knowledge of nature for the understanding of the Creator and 

His expectations from the Muslims for the fulfillment of His design. 

One author on Muslim epistemology has described Muslims as hasty and careless 

writers. He claims that their “books are rough drafts written for the sake of God, 

and it is up to the reader to sift out the pearls, and to forgive the weakness....”1 To 

the extent that all Muslim thought is directed to seeking the pleasure of Allah and 

to submit to His Will. The underlying assumption is always that only if He wills it 

can our efforts succeed: taqdeer will circumscribe all that tadbeer will do. While 

this reasoning dictates the attitude towards success and failure or the effectiveness 

of Muslim enquiry, the Quranic guidance of what to study determined selection of 

subject matter and the form of enquiry, essentially in a social context. 

Nearly half a century ago Hossein Nasr produced his book entitled Science and 

Civilization in Islam; this was followed by a second one which bore the simpler 

title of Islamic Science. His basic thesis was that the Muslim attitude to nature 

and scientific knowledge was different from that of the modern west. The present 

paper is based on some of the concepts presented in these works2. However, one 

of these ideas seems to have been under-emphasized by him. It is this concept that 

is our main idea: the organic epistemology of Muslim thought. 

Analytical epistemology views its subjects of study as fragments of a totality; it 

also studies them in fragments of thought. Holistic thought views complete beings 

as a whole and forms its thought in the form of comprehensives and universals of 

nature. Similarly the organic epistemology views totalities comprising of organs 

not systems and formulates its thought in structures that simulate organic form. 



 

 

The present paper will comprise of three sections. In the first we will present 

some of the injunctions of the Quran regarding scientific study. In the second we 

will classify the main contributions of Muslim scientists according to locations, 

ethnicities and age/chronology. In the third we will establish the relationship of 

culture and science as it was circumscribed by the Muslim attitude to science3. 

Two major epistemological genres had dominated the understanding of nature in 

the pre-Hijra era: The logical-analytical explanation of phenomena by the Greeks 

and the intuitive-holistic understanding of the universe emanating from India and 

China. The latter had produced its finest formulations some five centuries before 

the Christian era; while the former appear to have reached saturation by 500 AD. 

The time was ripe to seek a new genre, one that could benefit from both yet give 

an alternative paradigm for exploring new horizons. 

The worldview of the Muslims was pragmatic, organic4, segmental and tentative. 

Pragmatic because in Islam, humans were seen as fallible creatures who progress 

by stages to improvement, never perfection. Organic because Islam deals with the 

individual and society as compounds of physical, emotional and spiritual needs 

for which the intellect and temperament work collectively and simultaneously. 

Segmental because the inclinations to vice and virtue are dominant in segments of 

society and some individuals but exist equally in all. Tentative, because a Muslim 

thinker must always be wary of encroaching on Divine preserves: such as Allah’s 

monopoly over natural laws and of original and animate creation. 

Muslim scientists thus brought these four skills to their aid in order to learn and 

develop upon the human knowledge of their age. During the first Hijra century 

the Arabs were barely able to absorb the wisdom which they inherited from their 

precursors. In the second and third centuries they were concerned with dynamics 

of material and spiritual spaces. Perhaps the most important lesson was that in the 

material world phenomena are sequential because the tangible must occupy space 

in time and replacement is always based on displacement. On the other hand in an 

emotional or spiritual context, coexistence of more than one phenomenon may be 

synchronic and need not displace previous cultural realities. The Persian5 genius 

was probably responsible for its evolutionary stage. Kindi and Farabi spearheaded 

the breakthrough in formulating the organic and segmental relationship between 

physical, spiritual and emotional existence of humanity. This opened up the vista 

for exploring nature without infringing upon Divine preserves. 



 

 

SECTION I: The very first revelation of the Quran alludes to biology and human 

birth. However, in the Divine dispensation of its a-chronic compilation, the Quran 

first refers to a scientific phenomenon in [2:19-22]. The natural phenomenon of a 

thunderstorm is followed by an admonition for people to become pious. They are 

then advised to pray to Allah who has ‘made for you the earth as floor and the sky 

as roof and caused water to fall from the sky [rain] then from it grew fruit for you 

to eat; therefore do not acknowledge a share holder with Allah. 

This, reference to botany and ecology is the first of several. Here the reader is not 

directly advised to think on the wonders of nature but the implication is obvious. 

In subsequent revelations, the references to botany, zoology, archaeology, biology 

and ecology are often followed by the question: do you not wonder/think? Or the 

criticism: yet few people believe. The Quranic revelation is never without a social 

and spiritual relevance. Every allusion to science is part of the organic, moral, 

material and religious construct of life. Similarly Quranic injunctions on economy 

and sociology have spiritual, mental, emotional and psychological implications. 

The relations between Allah and his creation is one aspect of the historic process 

while that between human beings as individuals, communities and societies forms 

the other major concern in historical data provided by the Quran. 

It must be noted that the Quran neither declares that all humans are created equal 

not that they become equal in the eyes of Allah. It declares that Allah has created 

an unequal physical world and polity but that the Divine assessment is Just. Islam 

is neither inclined to socialism nor to capitalism. It does not abjure formation of 

capital or abhor wealth. It endorses human inability to share equally and the piety 

of altruism in its typically balanced approach to conflicting human traits. Quranic 

guidance is never exclusively spiritual; it always strikes a balance between social 

usage, morality, emotions, intellectual limitations and material conditions. 

This brief article cannot address the entire range of Quranic injunctions or verses 

which refer to the natural/physical sciences as its primary purpose is to address 

Muslim intellectual enquiry. However, we will take a few examples of Quranic 

verses which elucidate the subject matter and purpose of enquiry into natural 

phenomena as dictated by the Quran. First there is knowledge, probably known to 

the people of the age; then there is the Divine injunction on the subject; and 

finally there is the guidance to the believers or admonition to disbelievers. 

 



 

 

In sura al-anam the Quran says: no doubt Allah is the one who causes the seed to 

sprout, he extracts the living from the non-living and turns the living into the non-

living; this is [the power of] Allah, so why are you [still] misguided [6:95]. Then 

it says: He it is who causes the brightness of morning and the darkness of night 

for rest/tranquility and the sun and moon for accounting [of time]; this is the 

estimate of the all-Powerful and all-Knowing [6:96]. And he created the stars so 

that you may seek the direction from them in the darkness of the land and the sea. 

Verily we have explained in our revelations for the knowing people [6: 97]. 

The science of botany is limited by the will of Allah in that: having given the seed 

a nature that will sprout, it is His will that determines which seed may sprout. His 

will causes the transformation from living and organic matter to its inorganic state 

and vice versa. It is to this point of wonder, leading to faith that the Quran guides 

us in 6:95. Then the physical cycle of day and night and the biological need of 

rest is mentioned to bring into focus the different time cycles of the sun and moon 

[which in addition are points of reference for the day and night]. From this the 

disbelievers are advised to see how refined is the double cycle of reckoning given 

by Allah and recognize that He knows better and controls all. The next verse also 

alludes to astronomy but in the context of stars and geography. All the sciences 

referred here are brought to the aid of correct belief of the ‘knowing people’ and 

the guidance of the ‘misguided’ persons who do not believe. 

A similar sequence of time, travel and food is used in Sura Younus [10: 5 & 6 and 

22-24]. The issues here are fluid dynamics in the form of wind and waves which 

cause fear of drowning and human supplication to Allah to save them and they 

will be grateful. But when Allah saves them, they attribute their success to their 

own prowess. It is this assumption that is the cause for punishment. The Quran 

then says [10: 64-5] that they who believed and feared Allah; for them is the good 

news in the world and the hereafter that there is no change in the saying/norms of 

Allah and this is the great success. The object of scientific knowledge is not 

material comfort but the development of humanity as the creation of Allah. 

In the chemical composition of honey and the biological miracle of creating blood 

and milk from the same food ingested by an animal; in the segregation of saline 

sea water from sweet river water by an invisible barrier and the insulation of pure, 

edible milk from dung/feces within the body of mammals6 are proof of science at 

work in the Divine scheme of nature and life.  



 

 

The Quran asks us to focus on scientific phenomena for the sake of our belief but 

it also informs us of the medicinal value and other advantages to be had from His 

creation. We are told of the advantages of the use of iron for armor and the stars 

for guidance in travel7 etc. Thus Quranic guidance to study nature, science and 

technology is not separated from its overall message; rather this knowledge is to 

facilitate human submission to the Divine will for participation in the Divine 

design in conjunction with the social and cultural guidance of the Quran. 

However, the primary function of the observation of nature is to see the refined 

quality of Divine creation and thereby to recognize the consistency, quality of 

delicate organization, and the totality of divine power and control. The power to 

transform the inanimate to the animate and back is highlighted as the most unique 

Divine quality which is beyond that of all other beings. Within these constraints 

believers must seek their personal salvation and social achievements. In the social 

context, human sympathy is superseded by justice and all human relationships by 

commitment to Allah. For all other matters relationships and human sympathy are 

paramount. The Muslim brotherhood is the highest bond. 

One feature of the Muslim observation of nature was that the majority of them 

seldom explored the hidden potential in materials and energy sources. Only in the 

field of alchemy do we find them involved in attempts to convert matter from one 

form to another that could not be assessed from observable natural phenomena. 

The basic idea was that Allah had exposed His creative genius and the human 

function was to understand ‘how’ it functioned in order to relate to it as a user not 

as an innovator who could tamper with the original construct8. 

Humans have learnt from nature in order to develop scientific and technological 

understanding in three forms. In the first instance are things that appear in a form 

that may be emulated without any alteration to natural forms in which they occur. 

These were mainly in the fields of biology, botany and zoology; production was 

increased simply by increase of frequency and facilitating the nurturing process. 

The second form was to observe an occurrence in nature, visualize an alternate 

utility and apply science and technology to adapt the form. This was most often 

used in material sciences such as shaping stones, molding earth for utensils, the 

use of gut or cotton/wool for strings etc and the smelting of ores. The third was to 

use a potential in natural materials which was not accessible in the natural form of 

things; most mechanical and chemical developments belong to this category. 



 

 

We may say that the first category was entirely natural, the second was a-natural 

and the third was non-natural. Muslim scientists felt bound to use them morally 

and pragmatically and generally did not proceed to areas far beyond the a-natural 

to the anti-natural acts of converting natural objects into forms that nature had not 

assigned to them. If they had speculated on the potential of nature they may have 

discovered electricity or plastics, instead there occurred a gradual dissociation 

between Chemistry and Alchemy. Such moral and ethical barriers ceased to apply 

in Europe after the Renaissance, opening the floodgate for inventions. 

Early ages of Man are known in the context of materials: Stone Age, Chalcolithic, 

Bronze Age, Iron Age etc. The later ages are known as ages of energy sources 

such as coal, electricity and nuclear energy. We generally do not find Muslims or 

Christians and Jews working in these fields so long as religion exercised control 

over the morals of civilized human beings. With the challenge to church authority 

in Europe, alchemy became common. The subsequent quest for sources of energy 

has led to the extensive scientific knowledge now at the disposal of Man; this has, 

however, left a lack of moral restraint in its wake. 

Muslim scientists brought observation, inference and experimentation to the heart 

of scientific understanding. Being inclined to use an integrated, organic structure, 

they relied on compound observation with the use of experimentation as is visible 

from Ibn Sina’s analysis of the human pulse9. Modern scientists today tend to rely 

on an analysis-synthesis epistemic structure; therefore several observations are 

needed for each component/aspect of diagnosis and prognosis. This requires an 

assembly line form of observation, repetition of experiments and an industrial 

quantity of manpower for economy of scale. This in turn leads to a high turnover 

of inventions, technologies and scientific development creating a large scientific 

community. As a consequence a chain reaction is achieved through critical mass. 

The Muslim organic treatment by contrast led researchers to variety of disciplines 

associating each individual with several select scientific communities. 

As in any assembly line production, the onus of unit quality is confined to the unit 

of production of the individual alone and the collective quality is the outcome of 

the supervisor’s diligence and the trust in the components produced by others in 

the assembly line. Individualism and personal idiosyncrasies have no place in the 

factory product, nor can friendships be allowed to impinge on productivity. There 

can be no ‘murawwat’ or ‘rawadari’ in this system. 



 

 

SECTION II: During the first millennium of the Hijra era, Arabs, Turks, Iranians, 

Greeks, Jews, Berbers and people of many other ethnicities contributed to the 

development of science in Muslim states. Some of them were non-Muslim as well 

but the general tone, direction and nature of their contribution remained within 

the ambit of the Muslim world view. Occasionally the thinkers held a heterodox 

view or overstretched these limitations and were punished or socially ostracized. 

However these incidents were few and seldom related to natural sciences. 

In terms of location in space, Muslim scientists may broadly be classified under 

three heads: Asian, African and European. The European list includes names from 

Spain and the Ottoman Empire. The Spanish list is impressive in the context of 

the small space but it has an ample scope in time. The more fruitful period was of 

two centuries from 1000 to 1200 AD. The list from the Ottoman Empire is 

impressive in the applied fields of military, naval and architectural contributions 

but there is little in the natural sciences as such. The list from Africa includes a 

few names only considering the time and space that is under consideration. 

At the time of Quranic revelation the Arabs were involved in animal husbandry, 

trade and a limited agriculture of grains and fruit. Perhaps it is for this reason that 

most of the Quranic examples of nature and technology refer to fields of biology, 

botany and zoology, astronomy, geography and ecology. Soon, however, with the 

conquests in the areas of Persian, Egyptian and Byzantine civilizations, advanced 

agriculture was added to the organic range. As traders in all these regions, Arabs 

had witnessed sophisticated manufactures of their age but their experience as state 

agents in their supervision and export also became a reality only after they had 

conquered these empires. Thus scientific knowledge of an industrial nature was to 

become comprehensible only after some time had elapsed. 

Generally we find that in all fields of knowledge, including history, geography, 

medicine, astrology and architecture, the first Hijra century is rather barren. After 

this stage a Persianized Arabic leadership, ruling a mixed polity began the initial 

impetus for two centuries. The baton of political command was next passed to the 

Turks in the east and the Berbers in the west. Under their leadership the flowering 

of Muslim contributions to the sciences was phenomenal but was none the less 

confined to the more applied aspects of physics, chemistry, botany and zoology in 

addition to pure and applied mathematics. All in all Muslim dominance in fields 

of scientific enquiry lasted from about 700 AD to 1500. 



 

 

The Spanish contributions, mainly in medicine, astronomy and physics laced with 

philosophy were coeval with the rise of the Christian Crusades. The Ottomans by 

contrast, located across the continent, faced a Europe ripe for the reformation and 

renaissance. Its ascendant ghazi spirit preceded Europe’s modern war technology 

which soon overshadowed it. The Asian list is the most extensive but should not 

be treated as a single process. Certainly the mutual interaction between its regions 

and states was much more than in the other regions/lists but this did not make its 

development monolithic. There were three lucrative periods here. The first during 

the height of Abbasid culture; the second in Central Asia after the decline of the 

Abbasid Khilafat, almost as a continuation of the process initiated by them; and 

third during the resurgence of Iran after the Mongol surge. 

Apparently the Iranians were fairly advanced in Chemistry or this field held some 

fascination for the Arabs because we find Khalid Ibn Yazid, Jabir ibn Hayyan and 

Jafar-as-Sadiq active in this field during the eighth century. Naturally astronomy, 

the science essential for Arab traders from the pre-Islamic era was not left behind. 

Ibrahim al Farazi and his son were in the company of Ajami scientists like Balkhi 

and Khwarizmi. Their tradition was carried into the next century by Banu Musa 

and Farghani. Kindi, the mathematician and physician, and Farabi, a cosmologist, 

are the most famous persons of this age along with Khwarizmi. Majusi, however, 

was remarkable for contributing to neurobiology, the physical aspect of the brain 

as a counterpart to the psychological aspect covered by Balkhi. 

The Abbasid had thus integrated the intellectual resources of the remote provinces 

such as Gurgan and intellectual centres such as Balkh, Samarqand and Ray. Areas 

like Khwarizm, Merv and Farghana contributed to the brilliance of Damascus, 

Tus and Baghdad which remained active in all three phases of the east. 

Apparently the interest in Chemistry did not remain strong during the Abbasid era 

as we do not find influential thinkers in this field thereafter. The greater emphasis 

was on Physics and Mathematics with a strong bias towards mechanics, geology, 

geography, and of course, astronomy. Ibn al-Haytham for his theoretical physics 

and Ibn Sina for his medical knowledge join the anthropologist, Albiruni as the 

most famous scientists of this age. Omar Khayyam is less known in his field of 

Mathematics compared to his status as a poet while the most famous philosopher 

of his age was Ibn Miskawia, though some may hold a brief for Khayyam.  

 



 

 

Being an age of demographic movement among Muslim states with a fragmented 

polity and an interconnected intellectual community, the second phase of Muslim 

scholarship in lands of the Eastern Caliphate retained its vitality due to a tradition 

of elite patronage in the eleventh century10. Mongol incursions did not damage 

the intellectual tradition of the Muslim in the short run. However, pragmatic 

Turkish culture tended to emphasize technology rather than the abstractions of 

mathematics, pure or applied. Hereafter in Muslim sciences mechanical genius 

replaced conceptual cogitation as the dominant discipline. 

Muslim scientists were interested in questions regarding ‘how’ things happened, 

not in ‘why’ they occurred. We may note here that the question why relates to the 

nature of matter or the will of a protagonist. Most frequently this is answered as a 

kind of ‘how’ in which procedures are identified to show how it was transformed 

from its previous stage. Generally this led thinkers to applied sciences rather than 

theoretical formulations. The science of the nomadic Arabs was quite primitive; it 

therefore took them a century to realize the need for advancement of knowledge. 

Of the three civilization that they conquered [Egyptian, Byzantine and Persian], 

perhaps the most scientifically advanced [certainly the most scientifically aware] 

was the Persian even though medicine had been the Egyptian forte. As a corpus, 

this meant the integrated plethora of Greek sciences. 

The Muslim advancement of Science as such took place when the Abbasid court 

came under the extensive influence of the sophisticated Iranian bureaucracy. The 

Umayyads had mainly been satisfied with astronomic and astrological knowledge 

for the trade and military ventures. Muslim interests in other sciences belong to 

the last days of the first Hijra century. Khalid Ibn Yazid the alchemist was an 

Umayyad prince; and Abu Bakar Ibn Sirin of Basra was an interpreter of dreams. 

Shortly after the Abbasids took over they began translating knowledge from other 

languages and cultures to enrich their worldly comprehension. 

The Muslim contribution to science was in the fields of mathematics, astronomy 

and medicine form the bulk of their work. In terms of location, the centre of the 

stage was Iran with Iraq, Syria, Central Asia and Egypt as the satellites which 

occasionally took the lead. Spain stood apart and perhaps developed a European 

flavor rather distinct from the rest of the Muslim world. The seventeenth century 

Ottomans11 provided what was effectively the last bastion before Europe began to 

asset its superiority and modern scientific inventions became the norm. 



 

 

SECTION III — MUSLIM SCIENTISTS:  

In this section we will discuss a representative community of Muslim scientists in 

different fields over time and the ethnic or cultural baggage they carried. We will 

only discuss the content and form of the work of some of the famous Muslim 

scientists whose work has been recognized even in the West. These include 

Abbas Ibn Firnas, al-Majriti, Ibn Zuhr and Ibn Rushd from Spain. From the 

Abbasid court and the Baghdad tradition are al-Khwarizmi, Jabir bin Hayyan, al-

Kindi and al-Farabi. Ibn Sina, Ibn al-Haytham and al-Biruni have been chosen to 

represent the later stage of developments in Sultanates that came into being on the 

ruins of the Abbasid Khilafat, prior to the Mongol onslaught12. 

There must surely have been something peculiar about the personality of Abbas 

Ibn Farnas that led him to the fascination with flight. He may, perhaps have been 

drawn to the concept by the Quranic verse regarding how birds move in the air 

without any support. He may have been inspired by Daedalas of the Greek legend 

or some Gothic story in Spain. Whatever the impulse, it was certainly an unusual 

impracticality for a Muslim scientist. His other interests were less fanciful water 

clocks, planetary motion rings, techniques for cutting crystals, colorless glass and 

lenses. Unlike his contemporary counterpart in Baghdad however the physics that 

drew his attention was not so comprehensively absorbed with tabulation. 

Khwarizmi, who is responsible for giving mathematics the two important terms of 

Algebra and Algorithms by contrast, was a master of tabulation. Even mechanics, 

geography and administrative issues addressed by him were based on painstaking 

and meticulous lists of specific solutions which could lead to generalizations. In 

so doing Khwarizmi provided the abstract language of modern mathematics. 

His contemporary, Jabir bin Hayyan was an Arab of the Azd tribe. He was most 

concerned with observation and experimentation. His interest in the classification 

of materials extended beyond the inanimate metals to plant and animal matter 

which he classified as moist, dry, warm and cold. Despite being a very religious 

person Jabir considered the possibility of artificial creation of natural matter13. 

Batin, mizan and takwin are all Quranic terms or concepts used in the explanation 

of the universe as Allah’s creation. Being a Bedouin Arab, his command over the 

Arabic idiom led him to exploit to the fullest potential the implications of Divine 

revelation both conceptually and experientially. We may safely suggest that Jabir 

and Kindi represent the limits of Muslim scientific imagination. 



 

 

Kindi, like Jabir, was a Bedouin Arab; like Jabir too, his willingness to absorb 

Greek ideas indicate both the fascination with systematized thought wherever it 

occurred and an insider’s confidence to take liberties with revelation in the Arabic 

language. However, both being outsiders to Greek knowledge brought variations 

to its interpretation which may or may not have been intentional. It seems likely 

that Jabir’s addition to Greek ‘elements’ was a deliberate insertion of qualitative 

identity of materials but that Kindi’s variation in the definition of metaphysics 

was a misconception which also brought a new slant to the concept which made it 

possible to interpret the discipline in an Islamic light. 

The racial identity of Farabi is controversial but we can safely classify him in the 

same intellectual tradition as Jabir and Kindi [who died a year after Farabi was 

born]. He is as self-confident as the other members of his club in pushing to its 

limit the Quranic dictate of wondering about the Divine creations. There is an 

element of irreverence towards orthodoxy which reminds us of the Mutazilla in 

the realm of spiritual knowledge even though it in no way questions the sanctity 

of the Revelation. An encyclopedic scope guided by Quranic injunctions was 

applied to worldly knowledge of the Greeks in both its traditions: the Platonic and 

Aristotelian; and technologies of Byzantine and Iranian civilizations. 

Just as the Fiqh had begun to be formalized in the late Umayyad period, so had 

the Sufi doctrines and spiritual debates of the Mutazilla; Muslim scientific effort 

too began to emerge at about this stage. Each of these processes reached their first 

definitive stage during the first two centuries of Abbasid rule. This was the ethnic 

Arabic leadership over the entire Muslim world. Initially its unsophisticated form 

was exclusively Arab; in its second phase the Iranian bureaucratic genius is likely 

to have contributed to the direction of growth through Greek knowledge. 

The third phase in Asia and the second major flowering in Spain began towards 

the end of the fourth Hijra century. In Spain, Majriti, Ibn Zuhr and Ibn Rushd 

stand out while in Asia we have chosen Ibn Sina, Al-Biruni and Ibn Haytham to 

showcase how the Turkish ethnicity developed on the base provided by Abbasid 

scientists. In general, the Spanish scientists had a less varied scope of study which 

was dominated by pragmatic concerns of individuals and society. Thus, taxation, 

medicine, chemistry [metals, pharmacy and alchemy] and geometry dominate the 

achievements. The Asian scientists on the other hand seem to have worked on a 

larger canvas, each having a social side to their scientific intellections. 



 

 

Being a kind of replica of the Baghdad scientific tradition the house of knowledge 

at Cordova produced Majriti to follow in the footsteps of Khwarizmi. Not only 

did he update and adapt the Zij of Khwarizmi but he also developed the schools 

of chemistry, zoology, metallurgy and philosophy. On the pragmatic side were his 

studies of species and their habitat in ecology the distinction between chemistry 

and alchemy, establishing the former as a genuine scientific enquiry. 

Ibn Zuhr, nearly a century later is close to being a specialist as his interests were 

virtually confined to medicine [physician, surgeon, experimentation on animals]. 

In this capacity we could designate him a typical example of the European mind 

as it emerged in the organic, pragmatic segmental thought of the Muslims. 

Ibn Rushd, the most famous of Spain’s Muslim scientists and thinkers, like Ibn 

Sina was also made controversial due to his philosophical ideas. Both made vital 

contributions to medicine, astronomy and mechanics. Ibn Rushd’s commentary 

on Ibn Sina’s Qanun fi’t tib and Kulliat of medicine depict the unity of Islamic 

tradition across the state divide and the diversity of ethnic perspective between an 

Arab-Berber dominance in Spain in contrast with a Turkic stamp on variations in 

the lands of the Eastern Caliphate, especially under emerging Sultanates. Unlike 

Ibn Zuhr, however, Ibn Rushd was a master of many fields including physics and 

astronomy; his interest in psychology also brings him close to Ibn Sina.  

On the Asian side the three personalities were contemporary and influential from 

the end of the 4th Hijra century. Ibn Sina chose to stay away from the Ghaznavi 

court whereas Al-Biruni was constantly associated with it. In this category, being 

located in Iraq, Ibn al-Haytham was perhaps closer to the Arabic tradition of the 

early Abbasid sciences. Perhaps the awe of Greek philosophy was no longer as 

pervasive as it had been in that time. Ibn al-Haytham was thus able to challenge 

the assumption that scientific facts can be ascertained through logic by itself. He 

put forward the view that observation and experimentation were essential. 

This concept became the basis of the science developed by Ibn Sina and al-Biruni 

above all others. In the following paragraphs we will attempt to highlight how the 

‘organic’ nature of Muslim scientific research may be seen in the achievements of 

these two towering personalities who represent its highest point. It may be noted 

that we had mentioned that the Muslim epistemology views the universe as a set 

of organs which operate within several systems. It also formulates thoughts as if 

they occur in organic form, thus the idea has a functional living form as well. 



 

 

Ibn Sina’s life itself was the complex organic existence of a man of thought and 

of action. The competent vizier at the powerful court of Ala-ud-daula14 was none 

other than the owner of a ‘library of heretical books’ in Isfahan15. It has been said 

that Ibn Sina left the Khvarizm shah to avoid being conscripted by the Ghaznavi 

court16. Be that as it may, he must have continued his observations of the human 

anatomy through all his romantic adventures and practical issues of state. This in 

itself is ample evidence of the ‘organic’ thought structure he possessed. 

The most comprehensive example of the ‘organic’ genius of Muslim science may 

however, be seen in Ibn Sina’s use of the pulse as a diagnostic tool17. The mere 

fact of identifying ten attributes of pulse which collectively indicate pathological 

conditions derives from an organic vision of blood circulation. The systemic form 

of blood circulation is not rejected nor is the holistic integrity of anatomy brought 

into question but the structure of the pulse as an entirety is constructed to prepare 

a wide range of permutations and combinations to encompass not only the range 

of ailments but also the combination of diagnosis and prognosis. Each of the 37 

combinations enlisted indicate an organic condition of the pulse as well18. 

At this point it seems appropriate to illustrate the ‘organic’ epistemology through 

a definition of what is organic. The entire anatomy of biological forms qualifies 

for this nomenclature but here we would like to use the structure of hands and feet 

as typical organs. The structure of each organ is designed to perform functions of 

a particular nature. In the case of feet, it is to walk while in the case of hands the 

variety of functions is diverse though primarily derived from the function to hold. 

The number and form of bones in both organs is fairly similar. Due to the utility 

of each, however, their sizes, muscular connections and skin are different. 

The mirror form of the two hands and two feet also shows how the two limbs are 

not identical organs. In the case of most human beings perhaps, the body strength 

and dexterity of the right side organ is greater. Thus each organ is both unique 

and common with its counterparts. It functions both independently as well as in 

conjunction with its associate organs. Viewed in the organic prism, the systemic 

and the ontological realities of the organ are simultaneously in focus. The variety 

of pulse permutations represents a set of organs [such as two hands, two feet, two 

eyes, two various qualities of human skin and hair etc]. The set functions as a 

whole as well as in several combinations to indicate a specific ailment just as the 

physical organs perform specific functions in accordance with their nature. 



 

 

Albiruni is a unique figure even among the Muslim scientists because of the wide 

range that he is able to cover between natural and social sciences19. Perhaps we 

should claim him to be the first cultural anthropologist. We see how mathematics 

is used by him to reconstruct chronology and to interpret history/society. Here we 

will use his famous work, the Kitab-ul-Hind, to illustrate the organic-segmental 

form of Muslim epistemology as it influences the structure of thought as well as 

the subject of enquiry. Taking a social segment, Hindu India, as the unit of study, 

the first step is to integrate the society and culture with its sciences. 

This integrated structure is developed in the first 27 chapters. In the 35 chapters 

that follow, the holistic cosmography, chronology, astronomy and other sciences 

are studied before reverting to the essentially social aspect of manners, customs 

and festivals etc. This formulation of the book facilitated the organic exposition 

of the subject of enquiry. The organic structure of Albiruni’s thought is manifest 

in this structure as well but may better be identified in the formulation of ideas in 

the text itself. An example that I found most fascinating was the anthropological 

formulation of a political phenomenon of statecraft20. 

In this brief paper I have tried to highlight the salient points of a complex idea of 

the nature and limitations of Muslim contributions to science. The idea has many 

facets and, if found viable, its implications for the future of human knowledge 

and the Muslim contribution to it may be worth exploration21. 

Gravity had caused things to fall to the ground from the beginning of creation. 

One may wonder why someone did not discover gravity before Newton or why he 

did not do so for so many years22. Muslims are likely to insist that in the Divine 

scheme of life, such ‘human contributions’ may not take place without the 

sanction and will of Allah. As the Quran points out, we cannot resurrect the wing 

of a fly23, nor take back from it a grain that it has eaten. 

Because of their integrated approach to spiritual and physical human evolution, 

Muslim scientists were not inclined to think of means to transcend the revealed or 

visible potential of nature. Consequently their main concern was ‘how’ not ‘why’, 

thus they neither sought to develop alternate forms of energy, variety in materials 

or complex technological sequences to enhance productivity. They were willing 

to exploit scientific knowledge that became available from other societies, such as 

the use of gunpowder, and technological sequences for enhancement of efficiency 

or industrial sophistication in military equipment and aesthetic art. 



 

 

IN CONCLUSION we may seek to identify the way forward. In Sura al-Rehman 

the Quran says: O group of jinn and humans if you possess the power to cross the 

limits of the sky and earth, then do so; you will not be able to do so without the 

sultan [55: 33]. The word Sultan occurs in the Quran 37 times24. In 21 places it is 

translated as reasoning, logic justification or authority. In 3 places it is taken to be 

‘miracle’. In ten places it is taken to mean right/ability dominance, power, control 

or hold and in the others it is used as that which inspires awe or state power or the 

pageantry of the ruler. In the present instance it is generally translated as power or 

ability. When Allama Mashriqi realized the potential power harnessed by modern 

science he wrote letters and articles to scientists advising them to seek the Divine 

design in space25. Perhaps, the Divine scheme for shifting leadership of science to 

the west was for the purpose of providing the new sources of energy and some 

analytical insights which would not have been possible within the moral limits or 

pragmatic concerns that limited the Muslim scientific enquiry. 

In any event, the variety of ‘power’ and ability available to mankind today is very 

large. A responsible and ethical use of this human advantage may be made in the 

light of the Quranic injunctions. Muslim scientists should seek a balance between 

the limits imposed by the Quran and the directions suggested for ‘understanding’ 

what we are advised to ponder regarding the nature of Allah’s creations. At the 

end of the Quran we are advised to seek His protection from the mischief that can 

emanate from His creations 113:?. Keeping within the limits, the Muslim organic 

epistemology is ideally suited to bridge the gap between analytical diagnosis and 

the integrated solution necessary for the limited occupancy in the physical world. 

A single action solution by an organic entity based on an organic thought pattern 

is necessary for viable solutions either in a sequence of functions or in a single act 

occupying a given space and time coordinate. 

 

What form of epistemology should be host to questions like: 

When is it better to start with a small amount and build to a large one if needed 

and when is the reverse [large to start, reduced as needed to end] better? 

When is it productive to start with doubt and when is it productive to start with 

certainty? 

When should one compete with one’s betters and when with those less 

privileged? 
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