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Preface

T

he study of the Qur’anic view concerning the cognition of nature
has a long history in the Islamic world. In the golden era of Islamic
civilization, most of the learned Muslim scholars considered the Qur’an
as the source of their inspiration in their study of nature, and they viewed
the discovery of the secrets of nature as a way for their familiarity with
the signs of Allah in natural world and an effective way for proximity to
Allah.
The rise of modern science and its rapid development was after the
decadence of the sciences of nature in the Islamic world. When, about two
centuries ago, Muslims started to import Western science, several attitudes
developed in the Islamic world. Some scholars saw modern science as the
only key to their future development and discarded the Qur’an completely.
On the other hand, some scholars saw the root of all sciences in the Holy
Qur’an and tried to adapt the Holy Qur’an with findings of modern
science. Finally, some eminent Muslim scholars, viewed the Holy
Qur’an as the source of their worldview and inspiration in the discovery of
nature, but they also recommended the use of the methods and tools of
modern science .This writer belongs to the last category.
This book contains several essays which were first presented at some
international conferences, but are now ordered in a logical order. These
essays deal with different aspects of the relation of the sciences of nature
with the Holy Qur’an, among which are the following subjects:
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 the Islamic conception of knowledge;
 the reason for the significance of the sciences of nature from the
Qur’anic viewpoint;
 the necessity of binding science with moral values;
 the necessity of binding science with wisdom;
 epistemology from the Qur’anic viewpoint.
In my humble view, the neglect of the Qur’anic worldview has
deprived many Muslim scholars from the comprehensive inspirations of
the Qur’an concerning the study of the natural world. I hope and pray that
this humble presentation would work as a small spark in attracting
Muslim scholars’ attention to this comprehensive world view, in the revival of
scientific spirit in the ‘Ummah, and in promoting scientific knowledge in
the Muslim world.
The English edition of this book was published in New York twice.
Then the expanded edition was published by the Institute for Humanities
and Cultural Studies, Tehran, Iran. Now that the last edition is being
republished by Amin Research and Cultural Centre (ARCC) of Malaysia,
I would like to thank Mr. Ramin Ghavifekr of this center’s publication
department for his effort in publishing this book, and Mr. Mohamad
Mohideen Jalaluddin for the typesetting of the book.

Mehdi Golshani
29 September 2011, Tehran, Iran
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I
Science and the Muslim Ummah

Introduction

O

ne of the distinctive features of Islam is its emphasis on knowledge.
The Qur’an and the Islamic tradition (sunnah) invite Muslims to
seek and acquire knowledge and wisdom and to hold men of knowledge
in high esteem. Some of the Qur’anic verses and relevant traditions will
be mentioned in the course of our discussion.
At the outset we may recall a famous hadith of the Holy Prophet
(upon whom be Allah’s peace and benedictions) that has come down
through various sources; it says:

x.  آ

  اy

“Acquisition of knowledge is incumbent on every Muslim.” 1
This tradition brought up the discussion as to what kind of
knowledge a Muslim should necessarily acquire an issue around which
various opinions were offered in the past.
Abu Hamid Al-Ghazzali (died A.D. 1111), in his famous book Ihyā
‘Ulūm al-Dīn (The Revival of Religious Sciences), mentions that he had
come across twenty different answers to the above question.2 The
theologians considered that learning of Islamic theology (kalām) was an
obligation, while the jurisprudents (fuqahā) thought that Islamic
jurisprudence (fiqh) was implied in the prophetic tradition. Al-Ghazzali
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himself favoured the view that the knowledge whose acquisition is a
religious obligation is limited to what one must know for correct
performance of the acts obligatory for a person within the framework of
the Islamic Shari’ah.3 For instance, one whose occupation is animal
husbandry should acquaint himself with the rules concerning zakāt. If
one were a merchant doing business in an usurious environment, he
ought to be aware of the religious injunction against usury so as to be
able to effectively avoid it.
Al-Ghazzali then proceeds to discuss sciences whose knowledge is
wājib kifā’ī 4 (something which is obligatory for the whole society as long
as the duty for fulfillment of a social need exists, but as soon as the duty is
shouldered by enough number of individuals, others are automatically
relieved of the obligation). Subsequently, he classifies all knowledge into
“religious” and “non-religious” sciences. By “religious sciences” (‘ulum
al-shar’) he means the bulk of knowledge imparted through prophetic
teachings and the Revelation. The rest constitute the “non-religious”
sciences. The non-religious sciences are further classified into
“praiseworthy” (mahmud), “permissible” (mubah) and “undesirable”
ones (madhmum). He puts history in the category of permissible sciences
(mubah) and magic and sorcery in the category of the undesirable fields
of “knowledge”. The “praiseworthy” sciences (mahmud), according to
him, are those whose knowledge is necessary in the affairs of life and
these are wājib kifā’ī; the rest of them bring additional merit to the
learned who pursue them. He puts medicine, mathematics and crafts,
whose sufficient knowledge is needed by the society, in the category of
sciences which are wājib kifā’ī. Any further research into the detail and
depth of problems of medical sciences or mathematics is put by AlGhazzali in the second category which involves merit for the scholar
without entailing any manner of obligation.
Al-Ghazzali classifies the religious sciences also into two groups:
praiseworthy (mahmud) and undesirable (madhmum). By “undesirable

4





Science and the Muslim Ummah

religious sciences” he means those which are apparently oriented towards
the Shari’ah but actually deviate from its teachings. He subdivides the
“praiseworthy” religious sciences into four groups:
1. Usul (principles; i.e. the Qur’an, the sunnah, ijmā’ or consensus
and the traditions of the Prophet’s companions)
2. Furū’ (secondary matters; i.e. problems of jurisprudence, ethics
and mystical experience)
3. Introductory studies (Arabic grammar, syntax, etc.)
4. Complementary studies (recitation and interpretation of the
Qur’an, study of the principles of jurisprudence, ‘ilm al-rijāl or
biographical research about narrators of Islamic traditions etc.)
Al-Ghazzali considers the knowledge of the disciplines contained in
the above four groups to be wājib kifā’ī.
As to the extent to which one should learn the “praiseworthy”
sciences, Al-Ghazzali’s view is that in matters of theology such as
knowledge of God, Divine qualities, acts and commands, one should try
to learn as much as is possible. However, as to religious topics whose
knowledge is wājib kifā’ī, one should learn as much as is sufficient. Here
the summary of his views is that one should not pursue learning of those
sciences if there are already others devoting themselves to their study,
and if one were to do so, he should refrain from spending all his life for
their learning, “for knowledge is vast and life is short. They are
preliminaries and not an end in themselves.”5
As to theology (kalām), his opinion is that only as much of it as is
corroborated by the Qur’an and hadith is beneficial. Moreover, he says,
“now that the heretics attempt to induce doubts (in the minds of
unsophisticated believers), adequate knowledge of theology is necessary
to confront them.”
Regarding philosophy, Al-Ghazzali thinks that it is distinguishable
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into four parts: 6
1. Mathematics and geometry, which are legitimate and
permissible.
2. Logic, which is a part of theology.
3. Divinities, which discusses Divine essence and qualities and is
also a part of theology.
4. Physics, which may be divided into two sections: One part
which involves discussions opposed to the Shari’ah and
accordingly cannot even be considered a “science”; the other
part discusses the qualities of bodies. The second part is similar
to the science of medicine, although medicine is preferable to it.
This section of physics is useless while medicine is needful.
Mulla Muhsin Fayd al-Kashani, in his book Muhajjat al-Baydā, says:
It is a personal obligation (wājib ‘aynī) of every Muslim to learn
Islamic jurisprudence to the extent of his needs. Further, learning
of fiqh to fulfill the need of others is wājib kifā’ī for him. 7
Regarding philosophy, Kashani says:
The components of philosophy are not the only ones
distinguished by Abu Hamid [Al-Ghazzali]–upon whom be
God’s mercy. Philosophy covers many other fields of religious and
mundane matters (for example astronomy, medicine and
rhetoric etc.)... Whatever of these sciences that is about the
Hereafter exists to the point of perfection in the Shari’ah, and
that which is not useful for the Hereafter is not needed;
moreover, it may even hinder the pursuit of the path of Allah. In
the case of those portions which are effective for the knowledge of
the Divine and are encouraged by the Shari’ah (like astronomy),
it is sufficient to be satisfied with the simple unelaborated
discussions of the Shari’ah about such matters.8
6
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In brief, in Kashani’s opinion anyone who wishes to learn these
sciences should first acquaint himself with the religious sciences.
Sadr al-Din Shirazi (Mulla Sadra) in his commentary on Usul alKafi regards Al-Ghazzali’s opinion about the limitation of obligatory
knowledge for a Muslim to the matters of ritual practice and legitimate
dealings as unacceptable.9 In his opinion, learning of religious sciences
(such as tawhid, Divine qualities and acts) and human sciences (such as
dispositions of the soul, its delights and afflictions) are also obligatory for
the majority of human beings. Secondly, he believes that it is not at all
essential that what is obligatory (wājib ‘aynī) for all to learn should apply
identically in case of every individual and what is obligatory for one
individual be regarded as being equally obligatory for another.


Sciences Whose Knowledge Is Wājib Kifā’ī
Here we do not intend to enter into a discussion about sciences whose
learning is obligatory (wājib ‘aynī) for every responsible Muslim
individual (mukallaf). Rather, we propose to discuss those sciences whose
knowledge is a wājib kifā’ī for all the Muslim Ummah. To begin with, we
consider some of the opinions of Imam Al-Ghazzali and Muhaqqiq
Kashani in this regard as disputable and shall proceed to examine them.
However, before we do that, we think it will be beneficial to revert to
certain important points mentioned by Mulla Sadra in his commentary
on Usūl al-Kāfī under the tradition:

x. ٌ  آ

  اy

Acquisition of knowledge is an obligation of every Muslim.
1. The word ‘ilm (knowledge or science), like the word “existence”
(wujūd) has a broad range of meanings which vary from the
viewpoints of strength or weakness, perfection or deficiency.10
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The word’s generic sense covers this whole spectrum of
meanings in which it has been used in the prophetic tradition.
This broad sense of the word ‘ilm is common to all of its varied
meanings. Accordingly, the tradition intends to state that
whatever stage of knowledge one may be in, he should strive to
make further advance. The Prophet meant that acquisition of
knowledge is obligatory for all Muslims, scholars as well as
ignorant men, beginners as well as learned scholars. Whatever
stage of knowledge man may attain, he is still like a child
entering into adulthood as far as this tradition is concerned; i.e.
he should learn things which were not obligatory for him before.
2. The tradition implies that a Muslim can never be relieved of his
responsibility of acquiring knowledge.11
3. No field of knowledge or science is undesirable or detestable in
itself; for knowledge is like light and so it is always desirable. The
reason that some of the sciences have been regarded as
“undesirable” is because of their occasional misuse.12
We do not accept the division of knowledge into “religious” and
“non-religious” sciences; for, as Murtadā Mutahharī rightly pointed out,
this classification may bring about the misunderstanding that the “nonreligious” sciences are alien to Islam. This is not compatible with the
comprehensive unity held up by Islam in all affairs of life. A religion
which claims the ability to bring about conditions for perfect felicity of
mankind and considers itself to be self-sufficing cannot estrange itself
from things which play a vital role in the provision of welfare and
independence for an Islamic society. According to the late Mutahhari:
“Islam’s all-inclusiveness and finality as a religion demands that
every field of knowledge that is beneficial for an Islamic society
be regarded as a part and parcel of the “religious sciences.” 13
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Category of Wājib Kifā’ī Sciences
We think that the group of sciences belonging to the category of wājib
kifā’ī is much larger than what Al-Ghazzali would have us believe.
Moreover, we think that the parsimony he shows regarding those
sciences which may be included in this category, does not harmonize
with the teachings of the Qur’an and the Prophet’s sunnah. Our reasons
for not accepting such restrictions on learning are as follows:
1. In most of the Qur’anic verses and traditions, the concept of ‘ilm
(knowledge) appears in its absolutely general sense, as can be
seen from examples given below:
(9 / " )اxن

    ه ي ا  ن واy

“Say: Are those who know and those who do not know alike?”
(Sūrah 39:9)
(5 /()ا

x  % ن%& ّ اy

“(God) taught man what he knew not.”
(Sūrah 96:5)

ء%ﺱ%1 &23&ل ا%5 678ﺽ)  ا

+ %)ّء آ%دم اﺱ0 ّ وy

(31 / ة53)ا

x9 د%: ;ه<ء ان آ

And He taught Adam all the names; then showed them to the
angels, saying: “Tell me the names of these, if you are right.”
(Sūrah 2:31)

2. Some Qur’anic verses and traditions confirm that knowledge
does not mean only learning of the principles and laws of the
Shari’ah. We may note some examples:
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 9>  آ%;ّ  @? ايA ا%  و%ً ن%9 داود و ﺱ%;9ﺕ0 @5 وy
9D( اD; %;ّ س%; ا%)  ا% ل% ن داود و%9 و ورث ﺱ9;< اHد%3
(15-16 /;)ا

x93  اIن ها ) ا
ّ  اJ9K   آ%;9و اوﺕ

“And certainly We gave knowledge to David and Solomon, and
both (the apostles) said: ‘All praise is God’s who made us to excel
many of His believing servants. And Solomon succeeded David
and he said: ‘O people! We have been taught the language of the
birds, and we have been granted (plenty) of everything; surely,
this is manifest grace (of God)’.”
(Sūrah 27: 15-16)

We see that the two prophets David and Solomon consider the
knowledge of the language of birds to be a Divine blessing.

  وL& اا%ًIM  ات+ L1 %;O P%  ًء% ء%ن ا? ا&"ل  ا
ّ ا ﺕ اy
س%; ﺱد و  ا91 اQ  و%)& ااRM  و ﺡT91 @دO ل%3Uا
x... ء% اHد%3  ?اWM %ّ& اX آL& ااRM م%&وا@واب وا
(27-28 / %)

“Do you not see that God sends down water from the shy, then
We bring forth with it fruits of various colours, and in the
mountains are streaks, white and red and of various colours and
others intensely black? And of men and beasts and cattle are of
various colours likewise; only those of His servants endowed with
knowledge fear God …”
(Sūrah 35:27-28)

Clearly, the phrase ‘only those of his servants endowed with
knowledge’ occurring in the above verse refers to those who are
aware of the laws and mysteries of nature and creation, and who
acknowledge in all humility the greatness and majesty of God.
The following traditions of the Prophet  also point to the most
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general sense of the word “knowledge”.

x  آ

 ن  ا
ّ % ،9ّZ%1 ا ا و3اy

“Seek knowledge by even going to China, for seeking knowledge is
incumbent on every Muslim.” 14

xL س ا%;[  اO  س%;ا  اy
“The most learned of men is one who collects bits of knowledge
from others and thus enhances his own knowledge.” 15

% و  اراده%1 L9  ةP\ و  اراد ا%1 L9 %9&@ اراد اy
x%1 L9 %ً
“Anyone who desires the good of present life should seek
knowledge. Anyone who desires the life of Hereafter should seek
knowledge. And anyone who wants to do well in this life and in
the next world should seek knowledge.” 16

x%)1 ( )اﺡ%@هO] و9A <ّ ا% ﺽ6Aاy
“Wisdom is the believer’s lost property, wherever he finds it, he
deserves more than others to have it.” 17
From these sayings of the great Prophet of Islam and similar
traditions, the truth emerges that such recommendations for
acquisition of knowledge are not confined to the knowledge of
the principles and laws of the Shari’ah; because, as is obvious,
China was not a centre of theological studies in those days but
was famous for its crafts and industry. Moreover, it is clear that
the laws of Shari’ah and Islamic doctrines cannot be learnt from
polytheists and infidels.
3. Another reason for not considering “desirable” knowledge to be
limited to the religious and theological studies is the precious
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heritage left by the Muslim scholars of the first several centuries
of Islamic civilization. As is also confirmed by modern historians
of science, Muslim scholars were at the vanguard of the scientific
tradition for centuries and their books were used as text-books in
Europe for several hundred years.
In fact the major reason why Muslim scholars did not reject the
intellectual traditions of other countries was that they did not see
any separation between the goal of religion and the ends of
knowledge and were convinced that both religion and knowledge
were aimed at illuminating the unity of nature and consequently
the oneness of the Creator. Accordingly, it was on the basis of
this conviction of intrinsic fusion of religion and knowledge that
religious coaching and rational training were considered as
aspects of a single discipline in religious schools and mosques.
4. To set aside a group of sciences on the pretext that they do not
have as much value as the religious studies is not correct.
Because, whatever field of knowledge is conductive to
preservation of the strength and vitality of an Islamic society, its
knowledge is wājib kifā’ī for the Islamic society in the same
fashion as scholarship in religious sciences are, as has been
pointed out in the following verse of the Qur’an:

)ا5I9 I7% );
(122 / 1)ا

   آI&  ً % وا آI;9 ن ا<;ن% آ% وy

xرونA ) )9ا اO;روا ) اذا ر9ا@  و

“It is not for the believers to go forth totally (to acquire
scholarship in religion); but why should not a party of every
section of them go forth, to become learned in religion, and to
warn their people when they return to them, that haply they may
beware?”
(Sūrah 9:122)
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Thus, we may conclude that the word ‘ilm’ as it occurs in the
Qur’an and sunnah, appears in a more general sense than the
religious studies. On this ground it can be said that Islam has
only dissuaded Muslims from preoccupying themselves with
those branches of knowledge whose harm is greater than their
benefit (like magic and sorcery and games of chance used for
gambling). The relevant sayings of the Prophet  may be noted:

x[I& %  ا9Py
“The best fields of knowledge are those which bring benefit.”18

x%ً  &; وزدI; % ;ّ  ّ; و%1 ;I&اّ) اy
“O God! Benefit me from knowledge that You have bestowed on
me, teach me whatever would benefit me, and increase my
knowledge.” 19
Imam ‘Alī (A) is related as having said:

x[I;    9P y
“There is no good in knowledge which does not benefit.” 20

xL;وا  آ  أﺡM ،L1 ط%A ا اآ>  انy
“Knowledge is too immense in scope for anyone to be able to
contain it. So learn from each science its best parts.” 21


Necessity of Learning Other Sciences
There is no division of opinion on the necessity of acquiring knowledge
particular to religious studies. Accordingly, we shall abstain from any
further discussion of the subject.22 Instead, it is worthwhile to concentrate
on the question of necessity of learning other sciences in the view of the
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Qur’an and sunnah. In this regard there are a number of arguments
which we present here.
1. If knowledge of a science is a preliminary requirement for
attaining an Islamic goal, as envisaged by the Shari ah, its pursuit
is an obligation (wājib), since it entails the preliminary condition
for fulfillment of a duty prescribed by the Shari’ah. For example,
the physical welfare of individuals in an Islamic society is
necessary, hence it is a wājib kifā’ī for the Muslims to study
medicine.
Some are of the opinion that in this context the duty to learn any
specific science depends on the need of the society for it. For
example, in our day, in order to succeed in large-scale agriculture
or commerce, specialized knowledge of these subjects is
necessary. Accordingly, it is a wājib kifā’ī for Muslims to acquire
specialty in these fields.
Evidently, if the Muslims restrict themselves to the religious
sciences and limit themselves to a minimum of what is necessary
for their survival, they can never hope to catch or overtake the
non-Muslim world in its scientific progress.
2. The society envisioned by the Qur’an is an independent society
of majesty and grandeur, not one subservient to and dependent
on the unbelievers, as can be seen from this verse of the Qur’an:
(141 /ء%; )اx8
ً 93 ﺱ9;<ا

  %6 ? اU  و...y

“…and Allah does not grant the unbelievers any way (of
domination) over the believers.”
(Sūrah 4: 141)

In order to realize this goal set by the Qur’an, it is essential that
the Islamic society should have cultural, political and economic
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independence; this in turn necessitates training of specialists of
high caliber in every field and the creation of the necessary
scientific and technical facilities in Islamic societies. It is clear
that one of the reasons of decline of Muslim societies in the
recent centuries is that they left the study of those sciences to
others which they themselves deserved to study most; thus, they
made themselves dependent on others. Should not the Muslims
equip themselves in every way to defend themselves against the
non-believers as stressed by the following verse?

 @وّا? وL1 ن3 ﺕ ه9Mط ا%1  ة و  رD اﺱ% ) و ا @ّواy
(60 /م%& )اx... @وّآ

“And prepare against them whatever force you can … so that
you may dismay the enemy of God and your enemy …”
(Sūrah 8:60)

Is it not true that in our world today, the possession of defence
facilities to face the enemies of Islam requires all kinds of
scientific and technical know-how? Then, why don’t the Muslims
give the necessary attention to the issue of preparing themselves
adequately for their self-defence?
In the modern age, human life is inextricably linked with the
effort for scientific advancement and the key to success in all
affairs lies in knowledge. Thus, it is an obligation for Muslim
scholars and researchers, living in the countries of the Eastern or
Western block and engaged in education, to acquire the latest
and most complete scientific and technical knowledge.
Otherwise, their societies will inevitably remain under the
domination of one superpower or another. Imam Ja’far al-Sādiq
(A) says:
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xb1 ااL9 U)  ﺕL&%"1 %اy
“A knowledgeable man who is abreast of his time will not be
overwhelmed by unexpected problems.” 23
To sum up, if Muslims want to succeed in their struggle against
the evil powers of their age, they should equip themselves with
the essentials of scientific advancement and should try to make
up their lag in scientific and technical fields. Thus, whatever
subject is essential for safeguarding the existence and vitality of
the Islamic societies should be learnt.
3. The Holy Qur’an invites mankind to study the system and
scheme of creation, the wonders of nature and the causes and
effects of all things that exist, the conditions of living organisms,
and in short all signs of God discernable in the external universe
and in the inner depths of the human soul. The Qur’an enjoins
thought and meditation about all aspects of creation and requires
human beings to apply their reason and perceptual faculties for
the discovery of the secrets of nature. Here we quote a few of
these verses:

   وج%) %  و%ه%;ّ و ز%ه%;9;1 R9ء  ) آ% وا ا اd;او ﺕy
 ةZ3 ﺕe9)1   آ زوج%)9 %;3& رواﺱ و ا%)9 %;95 و ا%ه%&وارض @د
(6-8 / )قx 9; @3

6 و ذآ ي

“What, have they not beheld heaven above them, how We have
built it, and decked it out fair, and it has no cracks? And the
earth–We stretched it forth, and cast on it firm mountains, and
We caused to grow therein of every joyous kind for an insight
and a reminder to every penitent servant.”
(Sūrah 50:6-8)
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ل%3U و ا اh رR9ء آ% و ا اh5P R9 آ1 ون ا اd; 8اy
(17-20 / 9K%i )اxhAD ﺱR9ارض آ

 و اh3Z& R9آ

“What do they not consider how the camel was created, how
heaven was lifted up, how the mountains were hoisted, how the
earth was outstretched?”
(Sūrah 88:17-20)
(20 /ت36;)ا

x...(M@ء ا1 R9 وا آd&%  وا  ارض9  ﺱy

“Say: Journey in the land, then behold how He originated
creation...”
(Sūrah 29:20)
-21 /ت% )اار

x ونZ3 ﺕ8 ا6I& و  ا9;  ت% 0 و  ارضy
(20

“In the earth are signs for those having sure faith; and in
yourselves; what, do you not see?”
(Sūrah 51:20-21)

ت و% \ ر%); وا9ف ا8P( اات و ارض و اP  انy
(P   ون6I ) و1;O   و دًا و%ً%9 ? ا  آ ون ا،ب%3ا
ل0)

xر%; اب ا%;5 X&%A3 ﺱ8
ً %1  هاh5P % %;1اات و ارض ر
(190-191 / ان

“Surely in the creation of the heavens and the earth and in the
alternation of the night and day there are signs for men possessed
of minds who remember God, standing and sitting and on their
side, and reflect upon the creation of the heavens and the earth:
‘O Lord, Thou hast not created this out of falsehood. Glory be to
Thee! Guard us against the chastisement of the Fire.’”
(Sūrah 3:190-191)
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 اXIر و ا%); و ا9ف ا8P( اات وارض و اP  ن
ّ اy
L1 %9ﺡ% ء%  ء% ا&"ل ا?  ا% س و%;[ اI; %1 A3 ي  اUﺕ
ب%Aح و ا%  اR Zّ و ﺕ1  آ دا%)9 ]
ّ 1  و%)@ ﺕ1 ارض
(164 / ة53)ا

xن5 م5 ت% \ ء وارض% ا91 Mا

“Surely in the creation of the heavens and the earth and the
alternation of night and day and the ship that runs in the sea
with profit to men, and the water God sends down from heaven
therewith reviving the earth after it is dead and His scattering
abroad in it all manner of crawling thing, and the turning about
of the winds and clouds compelled between heaven and earth–
surely there are signs for a people having understanding.”
(Sūrah 2:164)

As can be seen from the foregoing verses, God refers to all existing
things in the universe as the “signs” of their Creator, and the system of
the universe as the imprint of an omniscient designer and programmer.
The study of the universe and whatever exists in it is considered as one of
the most important means for acquiring the knowledge of God and the
recognition of the majesty of its Creator. The prophets also based their
invitation on the belief in this point. The Prophet Moses (A) made a
similar argument in his confrontation with Pharaoh. The Qur’an quotes
Moses as putting his argument in these words:

 ارض )@ًا6 O  اي...  ه@ي+ L5P J9K  آD اي ا%;1ل ر% y
xK ت%3&  %ًO ازواL1 %;O P%  ًء% ء% و ا&"ل  ا8
ً 3 ﺱ%)9 Xو ﺱ
(50-53 /L)

“He said, ‘Our Lord is He who gave everything its creation, then
guided it... He who appointed the earth to be a cradle for you
and therein threaded roads for you and sent down water out of
heaven, and therewith We have brought forth diverse kinds of
plants.”
18
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(Sūrah 20:50-53)

Prophet Noah (A) is quoted in the Qur’an as saying to his people:

...   ارًا%ّ ا7% رًا  "ده د%)&  و8
ً 9  ل رب ا&ّ د ت% y
[ ﺱات3( ا? ﺱP R9 ا ﺕ وا آ... رًا%IQ ن% آLّ& ا61 وا رIi اﺱh5
  ارض63& وا? ا%ًO ﺱ اbW اO ) &رًا و9 5 اO  و%ً %3
ا6 %ً%1  ارض6 O ? وا%ًO اP ا6O M  و%)9 @آ9 + %ًﺕ%3&
(5-20 / )&حx%ً O%U

8
ً 3 ﺱ%);

“He said, ‘My Lord, l have called my people by night and by day,
but my calling has only increased them in flight ... and I said,
Ask you forgiveness of your Lord; surely He is ever All-forgiving
... Have you not regarded how God created seven heavens one
upon another, and set the moon therein for a light and the sun
for a lamp? And God cause you to grow out of the earth, then He
shall return you into it, and bring you forth. And God has laid
the earth for you as a carpet, and thereof you may tread ways,
ravines.’”
(Sūrah 71:5-20)

Obviously, it is not for everyone to be able to read the ‘book’ of the
universe. The Qur’an considers only men of knowledge to be capable of
benefiting from the book of nature, as can be seen from the following
verse:

  و%)& اا%ًIM  ات+ L1 %;O P%  ًء% ء%ا ﺕ ان ا? ا&"ل  اy
س%; ﺱد و  ا91 اQ  و%)& ااRM  و ﺡT91 @دO ل%3Uا
xؤا% اHد%3  ?اWM %ّ& اX آL& ااRM م%&وا@واب وا
(27-28 / %)

“Hast thou not seen how that God sends down out of heaven
water, and therewith We bring forth fruits of diverse hues? And
in the mountains are streaks White and red, of diverse hues, and
pitchy black; men too, and beasts and cattle, – diverse are their
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hues. Even so only those of His servants fear God who have
knowledge; surely God is Almighty, All-forgiving.”
(Sūrah 35:27-28)

The Qur’an regards only men of knowledge as being capable of
discerning the majesty and magnificence of God’s creation and as
possessing the humility produced by their knowledge of Divine power
and greatness. This point is stressed in some other verses of the Qur’an:
(43 /ت36;)ا

xن% ا%ّ ا%)5 % س و%; %)1

& ل%> اXو ﺕy

“And these similitude’s – We strike them for the people, but none
understands them save those who know.”
(Sūrah 29:43)

xن%d ا%ّ ا%;ﺕ% m1 @AU % @ورا  اوﺕا ا و:  ت% 0  ه1y
(49 /ت36;)ا

“Nay; rather it is signs, clear signs in the breasts of those who
have been given knowledge; and none denies Our signs but the
evildoers.”
(Sūrah 29:49)

Obviously, as implied by the abovementioned verses, an
understanding of the “signs” of the Creator, is considered possible only
for the learned and the men of knowledge who have strived to fathom the
secrets of nature and have acquired knowledge in their fields of study.
Otherwise, only a superficial acquaintance with the “book of creation” is
not very revealing. A suitable initiation into the book of nature can only
be achieved through such sciences as mathematics, physics, chemistry,
astronomy, botany, zoology (which we shall refer to as ‘natural sciences’).
It is with the aid of these and the rational sciences that we discover the
laws of nature and unravel the wonderful order and scheme of creation
that underlies nature. It is in this light that we should read the verses of
20
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the Qur’an such as the following:

X9 ا5; 9 آ ﺕZ3[ اO ار+ رD   ه ﺕ يZ3[ اOر%y
(3-4 /X) x

9 و ه ﺡ%ً2ﺱ%P Z3ا

“You see not in the creation of the All-merciful any imperfection.
Return your gaze; Do you see any fissure? Then return your gaze,
and again your gaze comes back to you dazzled, a weary.”
(Sūrah 67:3-4)

It means that the further human knowledge makes progress in
understanding God’s creation, the more His Greatness and Majesty will
become obvious to men. Consider the following verse:
/hZ)

x... (A اLّ& ا93 ) ﺡI&ق و  ا%\  ا%;ﺕ% 0 ) ;ﺱy
(53

“We shall show them Our signs in the horizons and in
themselves, till it is clear to them that it is the truth.”
(Sūrah 41:53)

In the above verse God promises revelation of His signs, in the
universe without and the world of spirit within, to mankind in future so
as to make them convinced that it (the Qur’an) is indeed absolutely the
Truth.
Another reason for the study of the natural phenomenon and the
scheme of creation is that the knowledge of the laws of nature and
characteristics of things and organisms can be useful for improvement of
conditions of human life. This aspect is emphasized by numerous verses
of the Qur’an of which we quote a few:

 ن
ّ  اH %1  اتM مU; وا5 واbWر وا%); و ا9 ا6 ّMو ﺱy
X ان  ذL& اا%ًIM   ارض6  ذرأ% ن و5 م5 ت% \ Xذ
 و%  %ً A L; آاn A3ّ اMم آ ون و ه اي ﺱ5 
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 وL   اi3 وL9 P اXI و ﺕ ي ا%)&3 ﺕ9 ﺡL; اO Mﺕ
6 8
ً 3رًا و ﺱ%)& و ا61 @9  ارض رواﺱ ان ﺕ5 ون وا6W ﺕ6
(12-16 /A; )اx)@ون

 هU;%1 ت و%8 ﺕ)@ون و

“And He subjected to you the night and day, and the sun and
moon; and the stars are subjected by His command. Surely in
that are signs for people who understand. And that which He has
multiplied for you in the earth of diverse hues. Surely in that is a
sign for a people who remember. It is He who subjected to you
the sea, that you may eat of it fresh flesh, and bring forth out of it
ornaments for you to wear; and thou mayest see the ships
cleaving through it; and that you may seek of His bounty, and so
haply you will be thankful. And He cast on the earth firm
mountains, lest it shake with you, and rivers and ways; so haply
you will be guided; and waymarks; and by the stars they are
guided.”
(Sūrah 16:12-16)

69 o3  ارض واﺱ%  اات و% 6 ّMن ا? ﺱ
ّ ا ﺕ وا اy
  وp@  و ه9i1 ?دل  ا%U  س%;; و  ا%1 ه ة و%q L&
(20 /ن%5)

x 9; ب%آ

“Have you not seen how that God has subjected to you
whatsoever is in the heavens and earth, and He has lavished on
you His blessings, outward and inward? And among men there is
such a one that disputes about God without knowledge or
guidance or an illuminating book.”
(Sūrah 31:20)

ت% \ X ان  ذL; %ً9O   ارض%   اات و% 6 ّMو ﺱy
(13 /L9+%U )اxون
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“And He has subjected to you what is in the heavens and what is
in the earth, all together, from Him. Surely in that are signs for a
people who reflect.”
(Sūrah 45:13)

ن ا3 ﺕ آ% م%& واXI  ا6 O  و%)ّ( ازواج آP وايy
ن اي%A3ا ﺱ5 و ﺕL9   اذا اﺱ61 ﺕآ وا & ر+ H)رq 
(12-13 / فP")ا

x9& 5 L %ّ;آ%  ها و%)َ ّMﺱ

“He who created the pairs, all of them, and appointed for you
ships and cattle such as you ride, that you be seated on their
backs and then remember your Lord’s blessing when you are
seated on them, and say, ‘Glory be to Him, who has subjected
this to us, and we ourselves were not equal to it.’”
(Sūrah 43:12-13)

According to the Qur’an, the study of the book of nature reveals to
man its secrets and manifests its underlying coherence, consistency and
order. It allows men to use the agency of knowledge to uncover the riches
and resources hidden in nature and to achieve material welfare through
his scientific discoveries. God has appointed man His vicegerent or
deputy upon the earth and provided him with unlimited opportunities. It
is for him to recognize his own possibilities and benefit from his
opportunities and acquire the power and wisdom befitting his role as a
‘deputy’ of God and a ‘sign’ of His wisdom and omnipotence:

ت%O درT1  ق6 1 [ ارض و رR78P 6O و هايy
(165 /م%& )اx9رﺡ

رIi Lّ&ب و ا%5 ﺱ [ اX1ن ر
ّ آ ا%ﺕ0 %9 آ39

“It is He who has appointed you viceroys in the earth, and has
raised some of you in ranks above others, that He may try you in
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what He has given you. Indeed your Lord is quite in retribution,
and He is Forgiving and. Merciful.”
(Sūrah 6:165)

In fact, this station of being God’s viceroy or deputy upon the earth
has been bestowed upon man as a result of his capacity for acquisition of
knowledge as borne out by this verse:

ء%%1 &23&ل ا%5 678ﺽ)  ا

+ %)ّء آ%دم اﺱ0 ّ وy

(31 / ة53)ا

x9 د%: ;هء ان آ

“He taught Adam all the names then presented them to the
angels; then He said: ‘Tell me the names of those if you are
right.’”
(Sūrah 2:31)

Unfortunately Muslims have since long tended to overlook such
verses of the Qur’an as quoted above, while this matter was appreciated
by non-Muslims who afterwards monopolized the scientific tradition.


Criterion for the Usefulness of Any Science
So far we have tried to show that the recommendations of the Qur’an and
Sunnah concerning the acquisition of knowledge is not restricted to the
particular teaching of Shari’ah, but it equally applies to any knowledge
useful for mankind. Now we are going to set the criteria as to what sort of
knowledge is useful. To do so, we have to find out and define what the
obligation and goal of a Muslim in his earthly life is, the Qur’an says that
all return to the Creator.
(53 /ريK) xار
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“… To Allah do all affairs eventually come.”
(Sūrah 42: 53)

And the purpose of the creation of the jinn and human beings is that
worship and seek proximity to the Almighty:
(56 /ت% )اار

x@ون39  اb& و اU اh5P % وy

“And I have created the jinn and the men except that they should
worship Me.”
(Sūrah 51: 56)
(61 /b ) x95 اط

: @و& ها3 و ان اy

“And that you should worship Me; this is the right way.”
(Sūrah 36: 61)
(5 /L;91) x...  @ اL

9ZM ?@وا ا39  ا وا ا% وy

“And they were not enjoined anything except that they worship
Allah, being sincere to Him in obedience.”
(Sūrah 98: 5)

Therefore, the main objective of man should be seeking proximity to
God and attaining His consent, and focusing his activities in this
direction. Anything that brings about this proximity or guides him in
that direction is praiseworthy. Thus knowledge is useful only if it is an
instrument for obtaining knowledge of God, and His pleasure and
proximity; otherwise knowledge itself is an inscrutable veil (hijābeakbar), whether it is linked with the sciences of nature or the sciences of
the Sharī’ah. As the Persian poet Sa’di has put it:

h [ اﺱ%  ﺽs; آLt  هhد دوﺱ% "O
h اﺱh%D1 s7u1 Lt ( هW ّ " ﺱO
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 او9Q v5& ى ح دل ازW1 ﺱـ@ى
h اﺱh%)O @ %;& (A1 H رL آs
Life is vain except when recalling Him,
No words are good but (uttering) the secrets of love,
Sa’di! Wash of your heart of all but Him,
The knowledge not leading to Him is ignorance.
It is obvious that worshipping God is not only through prayers,
fasting and so on. In fact, any move in the direction of proximity to God
is considered as worship. One of the means to help man in his way
towards God id knowledge, and of course a knowledge with this
characteristics can only be considered valuable. By means of knowledge a
Muslim can gain proximity to God in various ways and manners.
First of all, he can increase his cognition of God. Our great Prophet
Muhammad  is related as having said:

%9&@ ّ اK  [ ا وH P\ و ا%9&@ ا9P  و%1 @3  و%1 ع%D ?ان اy
x)U [ اH P\و ا
“God can be worshipped and served by means of knowledge; bliss
in this world and Hereafter comes through knowledge; and
adversity of this world and Hereafter lies in ignorance.” 24
Secondly, he can effectively help in the advancement of “Islamic
society and realization of Islamic goals”:
(40 /L1 )ﺕx%9ا

آ ا? هy

“And the word of Allah is the highest.”
(Sūrah 9: 40)

A tradition has been quoted from our great Prophet :
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91  وL;91 ن%م آ8 اﺱL1 9A9  اD  ات و هHء%O y
x ;U واﺡ@ة  اOء در%93&ا
“Should death occur to a man who is learning knowledge with
the purpose of reviving Islam, his position in paradise will be
(only) one stage below (that of) the prophets.”25
Thirdly, he can guide other people. It is reported from our dear
Prophet  as having said:

ّ;ن ﺱ9A   ا:ل% ؤك؟%IP   و95 ،7%IP ? رﺡ ا:(ل )ص% y
x?دا%3 %)&ّ و
“God will patronize my successors. He was asked, ‘Who are your
successors?’ He answered, those who revive my traditions, and
teach them to God’s worshipers.”26
The knowledge employed in the above mentioned ways is deemed to
be useful; otherwise, it would not have any real value:
(30 /ن%5)

x... %3 اL& @ ن  دو% ن
ّ ( و اAن ا? ه ا%1 Xذy

“This is because Allah is the truth, and that which they call upon
besides Him is the falsehood …”
(Sūrah 31: 30)

Our great Prophet  is related as having said:

xر%;  اH@5 أ39 ? ا9Q L1  ا? و اراد9i %ً ّ ﺕy
“He who learns knowledge for other than God, and his aim be
other than God, will abide in fire (hell).” 27

x@ا1 %ّي  "دد  ا? ا
ً @ و  "دد ه%ً  ازدادy
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“One whose knowledge increases but his salvation does not keep
pace with it, his remoteness from God increases.” 28

9ب ا5 اL9 ٰs9A ﺕ% دي%3 91 ل ﺕاآ ا5 Oان ا? "وy
x ا ا يL9 اذا ه ا&)ا
“God, the Most exalted, has said: ‘Knowledge discussions among
my worshipers can enliven their hearts if it leads them towards
my commands’.” 29
Any knowledge not helping man on his way to Allah is similar to the
load of books carried on the back of a donkey:
/LO) xرًا%Iاﺱ

A ر%A آ> ا%هA  + > ا  ﺡّ اراةy
(5

“The likeness of those who were charged with the Tawrah, then
they did not observe it, is as the likeness of the ass bearing books
…”
(Sūrah 62: 5)

Sayyid Qutb in his commentary on the verse (16: 35) makes the
following comment:
“In this verse the subject matter of the knowledge has not been
mentioned, for it considers knowledge in general. Moreover, it
implies that all kinds of knowledge are considered the gift of God,
and any learned man should realize the origin of his knowledge
and turn his face towards God to thank Him. He should also
utilize it in attaining the consent of God, who has granted him
that knowledge. Therefore, knowledge should not stand between
man and his creator, for knowledge which causes separation
between man’s heart and God is nothing but aberration and had
gone astray from its origin and is oblivious of the destination. It
brings happiness neither to its possessor not to others, and has
28
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only gone away from its origin, deviated from its real direction,
and has lost its way toward God.” 30
Hence we can draw the following conclusions:
a) All sciences, whether theological or natural are means for
obtaining proximity to God, and as long as they play this role,
they are sacred. But this sanctity is not intrinsic.
b) In this perspective, various sciences are not alien to each other
because in their own way they interpret the various pages of the
book of creation to us. As the eminent poet-sage Shaikh
Mahmūd Shabistarī says:

h اﺱsـU در ﺕv&%O Lـ6&0 ;ـ"د1
h اﺱsـ%ب ﺡ( ﺕ%ـ آ% Lهـ
ص%P اىHن ﺱرt s%

از او ه

ص8ـP اu ن د0  وLAﺕ%  زانs6
“To him whose spirit is enlightened,
The entire universe is a sacred book of the Most High;
Every sphere of universe is a different chapter,
One is the Opening Surah, and another the Surah of Unity.”
In this pages of this Divine book, some chapters may have
precedence any priority over others, but all of them are essential for the
appreciation of God’s signs in ‘āfāq (horizons) and anfus (souls), that is
in the universe without and the universe within.
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Decline of Sciences in the Islamic World
In the early centuries of Islamic civilization, when it was at its peak, the
Muslim intellectuals approached the question of learning with a vision
similar to the one discussed above. Different sciences were seen in a
single perspective and considered as branches of the ‘tree’ of knowledge.
The goal of all sciences was seen as the discovery of unity and coherence
in the world of nature. Accordingly, the source of all knowledge was
considered as being one. They utilized the experimental as well as the
intellectual and intuitive approaches for the understanding of various
levels and stages of existence. During that period we find numerous
examples of scholars who combined authority in religious sciences with
encyclopedic knowledge of the natural sciences. Men like Ibn Sina,
‘Umar Khayyam, Khwajah Nasir al-Din Tusi and Qutb al-Din Shirazi are
eminent examples. As long as this vision and perspective ruled over
Muslim scholarship and science, the Muslims were at the vanguard of the
human civilization and their cities were centers of specialized learning.
George Sarton admits that during the period between A.D. 750 and
1100, Muslims were undisputed leaders of the intellectual world and
between A.D. 1100 and 1350 the centers of learning in the Muslim world
retained their global importance and attraction.31 After 1350 the
European world began to advance and the Islamic world not only became
stagnant but also failed to absorb the progress made elsewhere. The
theological schools excluded all natural sciences from their curriculum,
except astronomy and mathematics: This restriction imposed on the
religious schools (madrasah’s) led to grave repercussions for the Islamic
world. Here we point out a few of these effects:
1. Whereas the Europeans were striving to unravel the hidden laws
of nature and to discover ways of exploiting its treasures and
resources, the Muslims set aside these activities, and left to others
what they deserved most to handle. Today, they have reached the

30





Science and the Muslim Ummah

point where they have to depend on America and Europe to
satisfy their elementary needs. They remain largely unable to use
their resources, and they continue to leave to foreigners to
exploit them.
2. Those Muslims who pursued the experimental sciences were
mostly estranged from the religious sciences. Accordingly, they
lacked the Islamic world-view which was replaced by the
atheistic vision that still dominates the Western scientific
tradition.
3. The elimination of the study of the natural sciences from the
curricula of the religious schools and the lack of direct contact
with the sources of modern science, on the part of religious
scholars, gave rise to two deviated intellectual currents in the
Muslim world:
a) Some Muslims, under the influence of Western scientific and
technical progress and without any knowledge of the
limitations of empirical sciences, became singularly
possessed with them. To the extent that they even tried to
interpret the Qur’an and hadith according to their findings.
The Qur’anic exegeses written by Tantawi and Sir Sayyid
Ahmad Khan belong to this class. Others have gone still
further, claiming that all the findings of the modern sciences
are found in the Qur’an and the texts of Islamic tradition
(hadith). The claim, supposedly, was aimed at demonstrating
the miraculous and Divine nature of the Qur’an.32
In the introduction to his exegesis of the Qur’an, Shaikh
Mahmud Shaltut, the late head of Al-Azhar University,
writes:
“God did not send down the Qur’an to inform mankind of
scientific theories and technological techniques … If we try to
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attempt a conciliation between Qur’an and indurable scientific
hypotheses, we will thereby subject it to reversals of times to
which all scientific theories and hypotheses are prone. That
would result in presenting the Qur’an in an apologetic and
defensive perspective. Whatever is mentioned in the Qur’an
about the mysteries of creation and natural phenomena is
intended to impel mankind to speculation and inquiry into these
matters so that thereby their faith in it is enhanced.” 33
b) Some scholars of religion have considered scientific theories
as opposed to the doctrines of religion and accordingly set
out to attack science. This has caused many Muslims to turn
away from religion. Had the natural sciences not been exiled
from the religious curricula, this tragedy would have not
occurred. Any fruitful criticism of ideas based on scientific
theories requires, in the first place, familiarity with the
various experimental disciplines within modern science, so
that any unwarranted conclusions derived from scientific
findings may be properly exposed and rejected. How is it
possible to claim that the natural sciences result in man’s
estrangement from God, when the Qur’an unambiguously
declares:

ت و% \ ر%); و ا9ف ا8P( اات وارض و اP  ن
ّ اy
(P   ون6I ) و1;O   و دًا و%ً%9 ?ب ا  آ ون ا%3ا
ل0)

xر%; اب ا%;5 X&%A3 ﺱ8
ً %1  هاh5P % %;ّ1اات وارض ر
(190-191 / ان

“Surely in the creation of the heavens and earth and in the
alternation of night and day there are signs for men possessed of
minds who remember God, standing and sitting and on their
sides, and reflect upon the creation of the heavens and the earth:
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‘Our Lord, Thou hast not created this for vanity. Glory be to
Thee! Guard us against the chastisement of the Fire.’”
(Sūrah 3:190-191)

If the line of demarcation between religion and science is made
clear, there is no reason for any conflict between these two. In fact they
would complement each other. Science is like the lamp of life and
religion its guide.


Proposals
We have seen how Islam has strongly emphasized the need for
acquisition of knowledge in its widest sense, and how the Muslims,
following the teachings of Islam, created a brilliant civilization and were
the leaders of human intellectual advancement for centuries. We also saw
how the separation of religion from science in Muslim societies caused
the Muslims to abandon their role of intellectual leadership of mankind.
But now that the Muslim community is showing gradual reawakening,
and enthusiasm has emerged in almost every corner of the Muslim
world, the time seems most suitable for taking decisive steps towards
bringing about a scientific renaissance. In this context, we call the
attention of our honoured reader to the following proposals:
1. Like the scholars and scientists of the early centuries of the
Islamic civilization, we should acquire the knowledge of all useful
sciences from others. We can liberate scientific knowledge from
its attending Western materialistic interpretations and
rehabilitate it in the context of Islamic world-view.
2. The kind of alliance which existed between religious and natural
sciences during the peak days of Islamic civilization should be reestablished, since, as has been pointed out, there is no separation
between the ends of religion and science. Religion teaches that all
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creation is oriented towards God as stated in the Qur’anic verse:

x96A@وس ا" " ا5 اX  ارض ا%   اات و% ? 3 y
(1 /LO)

“All that is in the heavens and the earth magnifies God, the
Supreme, the All holy, the Almighty, the All-wise.”
(Sūrah 62:1)

Modern science is engaged in an attempt to unravel a
comprehensive unity in the laws of nature. The present day
physicists are involved in an effort of reducing all apparently
independent forces of nature to a single fundamental principle
and have obtained some success in this field. 34
For the achievement of this goal, it seems inevitable that the
latest scientific findings should be taught in theological centers,
and, in the same way, religious sciences should be taught in
universities on a comparatively advanced level. This will be
instrumental in familiarizing Muslim research scholars with the
Islamic world-view. Moreover, it would give the opportunity to
theological schools to utilise latest scientific findings for the
interpretation and elucidation of the laws of the Shari ‘ah.
3. For the achievement of a comprehensive independence of the
Islamic ummah, it is essential that all the Muslim countries take
steps towards the training of specialists in all important scientific
and industrial fields. Moreover, research centers should be
established in all Muslim communities where the Muslim
researchers can work without any anxieties or problems, and
with all necessary facilities for research, so that they are not
forced to take refuge in atheistic environments, and as a result
compelled to put their expertise in the service of others.
4. Scientific research should be thought of as a fundamentally
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essential and not an ancillary pursuit. The Muslims should think
of it as an obligation imposed upon them by the Qur’an so that
they do not come to rely and be dependent on others.
Presently, the practice in most Muslim countries is to import the
craft of assembly from Eastern and Western countries instead of
making a serious attempt in fundamental scientific research. The
present trend will never lead Muslim countries to scientific and
technological self-sufficiency. Imported technology should be
accompanied by indigenous research work.
5. There should be cooperation between Muslim countries in the
scientific and technological research. For this purpose,
establishment of communication links between their universities
can serve as a preliminary ground. Moreover, joint research and
development bodies (such as the Geneva-based CERN
organization) should be formed by the Muslim countries where
Muslim scientists and research scholars can come together.
There should be no nationalistic bias in this regard. Such centers
were widely prevalent during the past ages of Islamic civilization.
All that has been done hitherto in this connection has been more or
less, of a preliminary nature. Now it is time for a decisive step in this
direction.
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