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Abstract

Every scientific system relies on a particular civilization and cultural origin.
Islamic science is no exception to this rule and is dependent on Islamic civili-
zation and derived from its specific intellectual and epistemological system.
This intellectual system that relies on the teachings of the revelation gives rise
to an insight into the world as a metaphysical backbone and philosophical
presuppositions in science and scientific work. Islamic science, based on Is-
lamic epistemology, is influenced by religious propositions in various aspects.
An Islamic scholarly tradition that emerged in the golden age of Islam is an
example of this science. In this period of history, a close connection between
Islamic worldview and epistemological foundations in all branches of science,
especially natural sciences, can be established. Here, we have addressed the
theory of Islamic science and discussed about the foundations of Islamic
epistemology and its impact on determining the subject, purpose, and me-
thods of research in the natural sciences in Islamic civilization. The present
study discerns Islamic science as a science based on Islamic epistemology.
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1. Introduction

1.1. Science and Religion

For the first time, the debate on “science and religion” raised during the Renais-
sance. At that time, religion was considered as a formidable obstacle to ad-
vancement because of the sovereignty of the Church and due to the fact that
some of the teachings of Christianity were contrary to the intellectual growth

(Hall, 1994). Therefore, in order to be able to grow and make progress, scholars
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in the West had to confront Christianity. As a result of these struggles, it was

gradually conceived that science and religion were considered as two separate

entities and thus, a two-entity model of science and religion was formed which
put these two elements in front of each other. Subsequently, this model was ex-
tended to all scholarly traditions, including the Islamic scientific tradition and all

religions, including Islam (Igbal, 2009).

Therefore, the West digested the knowledge inherited from the pre-modern
era (both Greek and Islamic ones which had divine characteristics) in its worldview
and created a new epistemological system called Science (modern science). Modern
science was devoid of any religious and divine dimensions and lacked qualitative
aspects, and only paid attention to quantities. This epistemological system rec-
ognized only itself to be able to identify the nature, and regarded any other
knowledge system preceding it and in general, except itself (such as natural phi-
losophy, natural history, occult sciences) as non-authoritative, or in other words,
non-scientific (Barbour, 1968).

Since then, the discussion of science and religion and the relationship between
them has been extensively examined and a variety of relations other than oppo-
sition and contrast have been gradually assume (Ferngren, 2002; Dallal, 2002). In
general, types of relationships that have been made so far between science and
religion are:

- Conflict: Science and religion are naturally fighting against each other.

- Independence: Science and religion are two completely autonomous and in-
dependent domains.

- Interaction: There is a common ground between science and religion for di-
alogue and they can benefit from each other’s experiences.

- Unity: Science and religion both have epistemological and ontological claims
about realities beyond the human world. Science and religion are both in the
explanation of one world, as the goal of science is the discovery of order in
nature, and we express this order as scientific laws. The purpose of religion is
to understand the meaning and purpose of the world and what is our posi-
tion in the world. Actually, religion provides a metaphysical background for
science (Golshani, 2005).

1.2. Islamic Science

After a few centuries of domination of modern science and its consequences (in-
cluding destructive and constructive consequences), in the contemporary era, an
approach was proposed which can be called Islamic science (Nasr, 1981, 1993)
due to its differences with the current ruling of modern science. On the contrary
to the epistemology of modern science which has a predominantly positivist nature
and is detached from traditional metaphysics and philosophical theology, theory
of Islamic (sacred, or theistic) science calls for a return to the religious-oriented
system of knowledge, an epistemic system in which the quantity and quality are
both taken into consideration (Nuseibeh, 1996; Azram, 2012). In other words,

the intention of this approach is not to limit the science and refer it to the reli-
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gion, but to rescue science from materialism and secularism and to reverse the
secularized science into its original nature.

The impressions taken from Islamic science and the definitions presented are
different (Stenberg, 1996; Kalin, 2002). There are mainly two types of percep-
tions of Islamic science. The first thought about Islamic sciences is the sciences
that are extracted from Qur’an and Sunnah as scientific miracles and contain
empirical scientific facts. Islamic science, in this sense, has provoked strong crit-
icism from both the proponents and opponents of the theory of Islamic science.
Fundamentalists claim that any startling discovery of modern science has been
predicted in Qur’an. However, in this regard, there would never be a contradic-
tion between holy (sacred) texts and scientific experiences and statements be-
cause it is always possible to interpret holy texts in such a way to be in accord
with scientific experiences and facts (Hoodbhoy, 1991). On the other hand, giv-
en that falsification is a feature of scientific propositions and scientific state-
ments are fallible, if one tries to adapt scientific facts to the holy texts, then the
invalidation of scientific fact over time will discredit sacred texts as well (Gol-
shani, 2005).

Another existing thought is that Islamic science is a science which is based on
Islamic epistemology and its subject, purpose, and method are influenced by re-
ligious propositions. In this view, religious teachings and non-religious meta-
physics are both contained within the context of empirical sciences. The advo-
cates of Islamic science in this sense believe that science is not formed in a va-
cuum, and any science is influenced by a particular worldview (Golshani, 2005;
Nasr, 1981). They assert that Islamic science is a science that forms within the
framework of Islamic monotheistic worldview and is the antithesis of secular
science (Golshani, 1998). Whether a science or knowledge is Islamic or not can
be realized only by proper methodology and revelation-cited logic. For a science
to be Islamic, only conceptual and epistemic communication is not sufficient;
rather, this relationship must be methodical and logical. That is, if a scientific
system was reasonably cited to revelation, it can be called Islamic. It is not true
to say that the circle of sensational sciences is cut off from the circle of authority
(validity), and each of them has its own method; instead, their authority origi-
nates from their harmony with revelation, so this orientation should become the
logic and principle.

There must be a logical and methodological relationship between natural
sciences and the teachings of revelation. In Islamic view, natural sciences have a
direct relationship with revelation. Getting to the truth is same as the journey
from the appearance to the inward (esoteric) dimension. Only revelation can
make this journey possible and draw man from the appearance of his existence
to his inner dimension (Nasr, 2005). In the religious culture, revelation and ex-
perience are interconnected in the sense that human’s consciousness and know-
ledge—whether achieved by ordinary and fallible methods such as intellect, ex-
perience, and intuition or obtained through the unusual and infallible way of

revelation—have an intellectual explanation.
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Of course, this relationship is a mutual relation in the sense that the empirical
method should match the revelation and also, the method of revelatory teaching
must be rationally proved. In Islam, the principles of religion are rational prin-
ciples and should be corroborated by reason. One of methods of proving mo-
notheism, which is the first and most important principle of religion, lies in nat-
ural sciences. That is why in Islam it is highly advised to learn science or wis-
dom. Therefore, natural sciences greatly help to strengthen the monotheistic in-
sight of the scholar.

Islam not only encourages its followers to learn sciences, but it also provides
general rules of sciences and teaches the fundamentals of many sciences includ-
ing empirical sciences. Indeed, some intellectual rules can be extracted from re-
ligious texts (Qur'an and Sunnah) in order to recognize the epistemological

framework of natural sciences.

2. Relationship between Islamic Worldview and Natural
Sciences

So far, extensive research has been conducted about Islamic science, and Islamic
science has been introduced as a model of science. On the other hand, it has
been said that this model—Islamic science—has already existed in history as well
(Nasr, 2007), referring to the Golden Age of Islam from the 8th to 13th centuries
CE (Turner, 1997) (Falagas, Zarkadoulia, & Samonis, 2006). During this period,
natural sciences were regarded as part of philosophy; they were taught along
with mathematics and theology and all of them were embedded within a single
metaphysical framework, called as Islamic worldview (Abdullah & Nadvi, 2011;
Qutb, 2006). The scientific tradition that was created in Islamic civilization and
flourished in the eighth century can be regarded as an example of Islamic science
(Igbal, 2009). In this scientific tradition, there is a close connection between the
Islamic worldview and the epistemic foundations of natural science. In the fol-

lowing, we will continue to discuss about these principles.

2.1. Subject of Natural Sciences

The subject of natural sciences is the natural objects', their incidental properties,
and their “four causes” (Al-Farabi, 1996; Ibn Sina, 1983). Natural science is con-
cerned with things that cannot exist except in material bodies. However, as in
monotheistic worldview the objects and phenomena are not accidental and all of
them have causes, the material bodies are studied in natural sciences with their
four causes (matter, form, agent, the end). In the view of Ibn Sina, a question
about a natural phenomenon is a query about the “four causes” of that pheno-
menon.

Natural sciences are divided into eight components (Al-Farabi, 1996). The
first types are study of “the basics of variables” such as time, space, motion, iner-

tia, the extremity (end), and infinity. The second component is the study of hea-

'Objects refer to the bodies that their existence is obvious.
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vens (sky) and the universe, which deals with the recognition of compound ob-
jects and precepts of primal (simple) objects, whether in sky or on earth. The
third type is generation and corruption which is aimed at understanding the
foundations, the four elements, and transformation of the forms of the matter.
The fourth one is studying meteorological phenomena and understanding the
cause of natural events such as lightning, rain, snow and earthquakes. The fifth
component is mineralogy which is about the quality and composition of mate-
rials. The sixth type is botany. The seventh component is zoology. And, the
eighth type is psychology which returns to the mankind.

2.2. Ultimate Purposes of Natural Sciences

The main objective of natural sciences can be introduced as explaining and un-
derstanding the world of nature. In the course of the history of the scientific
thinking of Islamic thinkers, the ultimate goal of science was mostly to interpret
and describe the universe. Many Golden Age scholars point out in their intro-
ductory part of their works that their goal of writing texts is to acquire the truth.
Hence, the science itself had mattered for them and the science alone did not
have an instrumental aspect.

Another purpose in natural sciences is to recognize God. In Islamic insights,
natural phenomena are like the signs of Allah (God). Therefore, the recognition
of nature is also considered as the recognition of Allah’s signs and this is a way
of recognizing Him.

Furthermore, the goal of science is the perfection and actuality of the human
intellectual talent, and this is the same as what can be perhaps brought into the
definition of “wisdom”: It makes human a rational universe and this rational
universe is similar to the objective (concrete) world.

It should be noted that in the Islamic epistemology, the purpose of science is
not just to interpret and describe the system of the universe, but also to find the
right ways to grasp the nature. Therefore, one of the goals or results of science is

the acquisition of the ability to provide human well-being.

3. Research Methods in Natural Sciences

In the Islamic thought, the first and most basic tool for cognition is the five
senses. In the Qur’an, there are several verses in which human beings are en-
couraged to use senses. A telling example is:

“And Allah has extracted you from the wombs of your mothers while not
knowing a thing, and He made for you hearing and vision and intellect that
perhaps you would be grateful.” (Qur’an, 16:78)

In this verse and similar verses, the human is reminded that these blessings (in
this case, the senses) are given to human by Allah, and now human has to be
thankful and grateful. This thanksgiving means to take advantage of the bless-
ings (senses) in the correct direction.

One of the means of cognition for man is his senses. It is clear that every hu-
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man being communicates with the surrounding world first through the senses,
and if he lacks one of the five senses from his birth, then he will be deprived of
the specific perception set of that sense. Anyone who lacks a type of sense, he
lacks a type of cognition.

In cognition of nature, which begins with recognizing tangible objects, there is
no choice but to use the senses. This is due to the fact that human beings gain
power by utilizing their five senses to approach the natural world. Islamic scho-
lars were the first to use the scientific observation method by providing condi-
tions arranged to control experiments (Hunke, 1960). In the works of the Islamic
scholars of the Golden Age, we will frequently see their description of observa-
tions. Ibn al-Nafis, a Muslim physician in the seventh century CE and explorer
of pulmonary circulation of blood, explains his method of work (Al-Nafis, 1988):

“In order to introduce the action of each body’s organ, our support is
only the careful examination and honest analysis of that organ. And, with-
out considering if it matches the teachings of the predecessors or not.”

In recognizing the nature, it is highly necessary for the sensory cognition of
human to be combined with one kind of action and this action is experiment.
This method was one of the privileges of the Islamic period to the Greek period.
Muslim scholars not only used this method very much, but they themselves were
also the founders and innovators of this method.

Certainly, the best way to evaluate the sensual cognition is to test that. How-
ever, the point here is that in Islamic sciences, the experiment alone is not the
criterion of the authenticity of knowledge; this in contrary to modern science
wherein the criterion for the correctness of knowledge is the action and experi-
ment. According to modern science, if a hypothesis successfully comes out an
experiment, it is then a correct hypothesis. However, in Islamic sciences, al-
though experimentation and practice are recognized as one of the means of cog-
nition, the criterion of the correctness of cognition or scientific hypothesis is not
examination, but it is rational principles. Even, in a situation where the veracity
of hypothesis is tested by experiment and the hypothesis is validated by the ex-
periments, then the criterion for success of that hypothesis is still the rational
principles involved in testing, not the experiment itself.

In each experiment there is a hidden deduction which is a straightforward in-
tellection and inference that has no base of feeling and experience. This deduc-
tion is as follows: there exists an obvious primary principle intrinsically in every
human’s wisdom. This obvious principle, that all human beings accept it and
have it, is: Similar objects will have the same verdict, whether that judgment is
positive or negative. In other words, the precept of each object will be also the
precept of other objects like that object. That is, if we have similar things that
have no difference (their nature is the same, their conditions are the same, and
there are no differences between them in any way), and if they are merely two
individuals of the same essence, then if one of these essences has a property, it is

impossible for the other essence to lack that property; otherwise, it would be
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“distinction without a difference”” which is impossible (Al-Tusi, 1947).

For this reason, in Islamic epistemology, the method of experience has a dis-
cursive and certain validity. This is contrary to the induction, which is a pure
sense and has a conjectural validity. The reason for this is that the criterion of
generalization in experiment is the intellect and rational principles. Actually, the
reason for the uncertainty of sciences that are merely documented by experi-
ment is that the assumptions made in sciences do not have any reason and evi-
dence except conforming to the action and resulting in practice. However, re-
sulting in practice is not the reason for the veracity of a hypothesis and its cor-
respondence to the truth. This is due to the fact that it is possible for a hypothe-
sis to be completely incorrect but at the same time, it can be verified in practice.
A telling example for this case is the Ptolemy’s Board that was considering Earth
as the center of the universe, and the planets, the Sun, and all the stars were
moving around Earth. While this theory false, they concluded from this false
hypothesis about the eclipse of Sun and Moon, and so on.

All of the mentioned cognitive means are necessary to gain knowledge, but
they are not sufficient. The forms and the matters of most of natural objects are
insensible, and the truth of their existence is proven only by deduction and proof
(Al-Farabi, 1996). In researching about nature, in addition to the method of ob-
servation, induction and experience, we need argumentative and deductive me-
thods because many principles and assumptions of natural sciences are provided
from metaphysical and philosophical theology and the power of intellect. The
realm of the empirical method has a specific extent for Muslim scholars and this
method cannot be used in all areas and for all researches. Sensory and experi-
mental methods are used only to identify the tangible nature and the appearance
of objects. And the origin of objects and the truth of nature cannot be identified
by senses and experiments.

Argumentation is connecting a number of known things to discover an un-
identified and unknown thing. In the view of experimentalists, the unique way to
acquire a new knowledge is to make a direct contact with objects through the
senses, so the only correct way for investigating in the objects is “experience”.
However, rationalists claim that experience is “one” of the ways. By the linking
of previous information, a series of new information can also be obtained. Re-
lating information to each other for obtaining other information is interpreted
as proof or argumentation (Al-Tusi, 1947).

Many Muslim scholars in their work have combined these two methods of
argumentation and experience. For example, Ibn Sina has compiled the prin-
ciples of medicine from the general ideas of cosmology that was derived from
wisdom (philosophy in the general sense), using the method of observation and
induction from empirical results and observations. Additionally, he has also
done several empirical considerations in meteorology about the reflection of

light in water particles to find out the nature of the rainbow by using the general

It means preference of one thing over the other without a justified cause.
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principles or the philosophical fundamentals of natural sciences (Ibn Sina,
1983). Moreover, there is a purely argumentative deductive identification in
every experimental characterization and it is the basis of empirical characteriza-
tion. Therefore, intellect takes precedence over experience, that is, if there were
no intellectual characterization of an argumentation based on the initial axioms,

then the logic empirical characterization was impossible.

4. Conclusion

Contrary to analyses that the epistemic collection of pre-Renaissance sciences
lacks any empirical content or scientific method in the new sense, or that these
sciences are mysterious or a type of superstition, one can contend that part of
these sciences that is dedicated to natural and technical research deeply pos-
sesses empirical contents and scientific method.

Although the natural sciences offered by Muslim scholars are in accordance
with the experimental principles and satisfy all the characteristics of natural
sciences, it is an oriented science with the divine characteristics. Indeed, Islamic
natural sciences are based on the assumptions and fundamentals of religious
anthropology and cosmology in the framework of Islamic philosophy and orga-
nized in accordance with religious goals and values.

In the view of Muslim scholars, the real knowing of any object is knowing of
the essence of that object and of its relation to the Creator, who is the origin of
all beings, and the essence of all objects comes from Him. What is obtained from
observation, experience, and the following induction is the apparent aspects of
the object. The real science must connect these appearances and phenomena to
the interior of the objects, and acquire knowledge of the substance of the beings.

Investigating the nature of the universe is not just to studying the phenomena
and finding a series of relationships between them, but it is the study of pheno-
mena and appearance of objects in the light of their relationship with their inner
nature, and it is a research about a part in the context of its relationship with the

whole.
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