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ABSTRACT: In my thesis, I explore the profound contributions of the Quran and 
Muslim scholars to the development of modern Western astronomy. I begin by 
providing a historical overview of astronomy's evolution, emphasizing the pivotal role 
of Islamic civilization during its Golden Age, particularly under the Abbasid Caliphate. 
I delve into how Quranic verses influenced astronomical thought and inspired scholars 
such as Al-Biruni and Al-Farghani to systematically study the cosmos. My analysis 
highlights significant innovations in observational techniques, astronomical 
instruments, and mathematical models established by notable scholars like Al-
Khwarizmi and Nasir al-Din al-Tusi. Furthermore, I examine the transmission of Islamic 
astronomical knowledge to the West through translation movements, illustrating how 
these contributions shaped Western practices during the Renaissance. I conclude by 
reflecting on the enduring legacy of Islamic astronomy and the necessity of 
recognizing these contributions within the broader narrative of scientific history, 
advocating for continued cross-cultural collaboration in knowledge advancement. 
Keywords: Astronomy, Islamic Civilization, Quran, Scientific Inquiry, Historical 
Contributions. 

Introduction 

Astronomy has been one of humanity’s most profound pursuits, shaping our 

understanding of the universe and our place within it. The study of celestial bodies 
transcends cultural, geographical, and temporal boundaries, making it one of the most 
unifying sciences. From ancient civilizations gazing at the stars to modern scientists 
exploring galaxies far beyond our solar system, astronomy has evolved significantly, 
driven by curiosity and the need to comprehend the cosmos. Civilizations such as the 
Babylonians, Greeks, Indians, and Chinese contributed foundational knowledge about 
the heavens, ranging from star charts to mathematical models. However, one of the 
most remarkable chapters in the history of astronomy is the contribution of the 
Islamic civilization, particularly during its Golden Age (Gyagenda, 2024). This period 
witnessed unparalleled advancements in observational techniques, mathematical 
models, and instruments that later laid the groundwork for modern Western 
astronomy. 

The central theme of this paper focuses on the Quran’s influence and the 

contributions of Muslim scholars to modern Western astronomy. The Quran, a sacred 
text for Muslims, contains numerous references to celestial phenomena, urging 
believers to reflect upon the heavens, stars, and the natural order (Bashir, 2024). It 
served as an intellectual stimulus, driving Muslim scholars to explore astronomy not 



only as a scientific endeavor but also as a means of understanding divine creation. This 
religious motivation was complemented by the establishment of institutions like the 
House of Wisdom in Baghdad and royal patronage, fostering an environment where 
science and faith coexisted harmoniously (Ashraf, Saeed, & Awan, 2023). 
The purpose of this paper is to delve into the historical context of Islamic contributions 
to astronomy, explore specific advancements made by Muslim scholars, and evaluate 
their lasting influence on Western practices. By examining the interplay between 
religion and science during the Islamic Golden Age, we gain insights into how Islamic 
astronomy bridged cultural divides and catalyzed global scientific progress (Shah, 
2024). This exploration also highlights the importance of cross-cultural collaboration, 
emphasizing that scientific knowledge is a shared legacy built upon the contributions 
of diverse civilizations. 
As we conclude the introduction, we arrive at the thesis statement: "The Quran and 
Muslim scholars played a pivotal role in shaping modern Western astronomy by 
advancing observational techniques, developing mathematical models, and fostering 
the transmission of knowledge through translation movements." This thesis 
underscores the profound impact of Islamic astronomy, not only in its time but also in 
its contributions to the foundations of Renaissance science and beyond. By tracing this 
influence, we aim to understand how knowledge can transcend borders and centuries, 
inspiring future generations to explore the cosmos. 
Since the dawn of civilization, humanity has looked to the skies for guidance and 
inspiration. Early civilizations used celestial observations to predict seasonal changes, 
navigate vast oceans, and align their religious practices with cosmic phenomena. For 
instance, the Babylonians meticulously recorded celestial movements, creating early 
star charts that helped them develop calendars and agricultural systems. Similarly, 
ancient Egyptians aligned their monumental structures, such as the pyramids, with 
specific stars, showcasing an intricate understanding of astronomy (Karagözoğlu, 
2017). Greek philosophers, like Ptolemy, further formalized astronomical knowledge 
by proposing geocentric models of the universe, which dominated scientific thought 
for centuries. 
While these early advancements laid the groundwork, the Islamic civilization 
revolutionized astronomy during its Golden Age. Muslim scholars synthesized 
knowledge from earlier civilizations, refined observational techniques, and introduced 
groundbreaking mathematical models. Unlike their predecessors, Islamic astronomers 
integrated their religious worldview with scientific inquiry, viewing the study of the 
heavens as a means to appreciate divine creation (Faruqi, 2015). This unique approach 
not only advanced the field but also inspired a sense of wonder and purpose that 
continues to resonate within modern astronomy. 
The Quran played a pivotal role in shaping the intellectual landscape of the Islamic 
world. Its verses often encourage reflection upon nature, urging believers to 
contemplate the beauty and order of the universe. For example, the Quran states, 
"And He is the One who created the night and the day, the sun and the moon, each 
floating in its orbit" (Quran, 21:33). Such verses emphasize the systematic movement 
of celestial bodies, inspiring scholars to explore the underlying mechanisms of the 



cosmos. Quranic references to stars as "guides" for travelers further highlight the 
practical significance of astronomy in Islamic culture, particularly in navigation and 
timekeeping (Khan, 2024). 
Islamic scholars interpreted these verses not merely as religious expressions but as 
invitations to pursue scientific inquiry. Prominent figures like Al-Biruni and Al-Farghani 
systematically studied the heavens, seeking to understand the divine order embedded 
within nature. Al-Biruni, often regarded as one of the greatest polymaths of the Islamic 
Golden Age, conducted extensive observations of lunar and solar eclipses, 

contributing to our understanding of celestial mechanics. Al-Farghani’s work on the 

dimensions of celestial bodies influenced both Islamic and Western astronomers, 

showcasing the Quran’s enduring impact on scientific thought (Gyagenda, 2024). 

Moreover, the Quran’s broader encouragement of knowledge and exploration 

created a culture where science flourished. The Islamic principle of "ilm" (knowledge) 
emphasized the importance of intellectual pursuits, motivating scholars to explore 
astronomy, medicine, mathematics, and other fields. This holistic approach to 
knowledge not only advanced individual disciplines but also fostered interdisciplinary 
collaboration, allowing astronomical discoveries to inform navigation, geography, and 
timekeeping practices (Asl & Almleaky, 2025). 
One of the most remarkable aspects of Islamic astronomy is its ability to harmonize 
religious devotion with scientific inquiry. Unlike the perceived dichotomy between 
science and religion in some cultures, Islamic scholars viewed their work as a form of 

worship. Observing the heavens was seen as a way to appreciate God’s creation, 

while mathematical models were considered tools to uncover divine wisdom. This 
perspective not only fostered a deep sense of purpose but also drove innovation, as 
scholars sought to align their scientific findings with Quranic principles (Blake, 2016). 
Institutions like the House of Wisdom in Baghdad exemplify this harmonious 
relationship. Established during the Abbasid Caliphate, the House of Wisdom became 
a hub for intellectual exchange, attracting scholars from diverse backgrounds to 
collaborate on astronomical research. Funded by royal patronage, these scholars 
translated earlier works, conducted observations, and developed new theories, 
creating a foundation for modern astronomy. The integration of religious and 
scientific principles allowed Islamic astronomy to flourish, producing contributions 
that continue to influence Western practices today (King, 2022). 
The legacy of Islamic astronomy is evident in its profound impact on Western science. 
During the translation movements in Spain and Sicily, Islamic texts on astronomy were 
introduced to Europe, bridging the gap between medieval Islamic knowledge and 

Renaissance science. Works like Al-Farghani’s "Book of Astronomical Movements" 

and the Zij tables became critical resources for Western astronomers, influencing 
figures like Copernicus and Kepler (Shah, 2024). Additionally, Islamic methods and 



instruments, such as the astrolabe, were integrated into European practices, 
revolutionizing navigation and timekeeping (Karagözoğlu, 2017). 
This cross-cultural exchange highlights the importance of collaboration in the 
advancement of knowledge. By synthesizing ideas from diverse civilizations, humanity 
has been able to achieve remarkable progress, transcending geographical and 
temporal boundaries. Islamic astronomy serves as a testament to the power of shared 
intellectual heritage, reminding us that science is a collective endeavor that benefits 
from the contributions of all cultures (Bashir, 2024). 
In conclusion, the Quran and Muslim scholars played a pivotal role in shaping modern 
Western astronomy by advancing observational techniques, developing mathematical 
models, and fostering the transmission of knowledge through translation movements. 
The Islamic Golden Age stands as a testament to the profound impact of integrating 
religious principles with scientific inquiry, creating a legacy that continues to inspire 
astronomers today. By reflecting on this history, we gain valuable insights into the 
importance of cross-cultural collaboration, emphasizing that scientific progress is not 
the product of isolated efforts but a shared journey fueled by curiosity and the pursuit 
of knowledge. 
As we look to the future, the lessons of Islamic astronomy remind us of the importance 
of bridging divides and building upon the collective wisdom of humanity. By fostering 
an environment where science and faith coexist harmoniously, we can continue to 
explore the cosmos, uncovering its mysteries and appreciating its beauty for 
generations to come. 

Historical Context of Islamic Contributions to Astronomy 

The emergence of Islamic civilization in the 7th century marked a transformative 
period in the history of science, including astronomy. Following the advent of Islam, 
the teachings of the Quran encouraged the pursuit of knowledge as a noble endeavor, 
intertwining religious devotion with intellectual exploration (HMA Bashir, 2024). This 
ideological foundation set the stage for a flourishing scientific culture that would later 
influence global knowledge systems. The establishment of the Abbasid Caliphate in 
750 CE acted as a critical catalyst in this regard. Under Abbasid rule, Baghdad emerged 
as a vibrant hub of intellectual activity and innovation, attracting scholars from across 
the Islamic world and beyond. 
The Abbasid Caliphs, particularly Al-Mansur and Harun al-Rashid, were instrumental 
in fostering scientific inquiry. They recognized the importance of astronomy for 
practical purposes such as navigation, timekeeping, and the Islamic ritual of 
determining prayer times and the direction of Mecca (A Asl & Y Almleaky, 2025). Their 
royal patronage not only provided scholars with funding but also created an 
environment conducive to interdisciplinary research. This era witnessed the 
translation of Greek, Indian, and Persian texts into Arabic, facilitating the integration 
of diverse astronomical traditions into Islamic thought. 
One of the defining characteristics of Islamic civilization during this period was its 
emphasis on the systematic study of natural phenomena. Unlike earlier civilizations 
that often linked astronomical observations with astrology and mysticism, Islamic 



scholars sought to develop a more empirical understanding of the heavens. This 
approach was largely influenced by Quranic exhortations to observe and reflect upon 
the natural world as a sign of divine wisdom (AS Gyagenda, 2024). Consequently, 
astronomy became one of the cornerstones of Islamic scientific inquiry, setting the 
stage for groundbreaking advancements in the centuries to come. 
The Golden Age of Islamic Astronomy, spanning roughly from the 8th to the 14th 
century, represents one of the most prolific periods in the history of scientific thought. 
During this era, Muslim scholars made significant contributions to observational 
astronomy, mathematical modeling, and the development of astronomical 
instruments. These advancements not only enriched Islamic science but also laid the 
groundwork for modern Western astronomy. 
One of the earliest milestones in this timeline was the translation of the Almagest by 
Claudius Ptolemy into Arabic. This monumental work, known as "Kitab al-Majisti," 
became a foundational text for Islamic astronomers, who critically analyzed and 
refined Ptolemaic models. Scholars like Al-Battani, whose work corrected errors in 
Ptolemy's calculations, exemplify the rigorous approach of Islamic astronomy (B 

Karagözoğlu, 2017). Al-Battani’s contributions, including his precise measurements 

of the solar year and planetary orbits, reflect the high level of technical expertise 
achieved during this period. 
The 10th century saw the rise of luminaries like Al-Sufi, who authored "Book of Fixed 
Stars," a detailed catalog of star positions and magnitudes based on both Greek 
sources and original observations. Al-Sufi's work not only improved upon earlier star 
charts but also introduced innovative methods for visualizing constellations (HMA 
Bashir, 2024). Another significant figure was Al-Biruni, whose interdisciplinary 
approach bridged astronomy with geography and mathematics. Al-Biruni's calculation 
of the Earth's circumference using trigonometric methods highlights the 
sophistication of Islamic scientific practices. 
By the 13th century, the focus of Islamic astronomy had shifted toward the 
construction of observatories. Institutions like the Maragha Observatory, established 
by Nasir al-Din al-Tusi, epitomized the collaborative spirit of Islamic science (A Ashraf, 
HM Saeed, & MI Awan, 2023). Equipped with state-of-the-art instruments, the 
Maragha Observatory facilitated precise measurements of celestial bodies and 
inspired subsequent observatories in Samarkand and Istanbul. The innovations 
introduced by Nasir al-Din al-Tusi, including his "Tusi Couple" mechanism for modeling 
planetary motion, significantly influenced later European astronomers. 
The remarkable achievements of Islamic astronomy during its Golden Age were largely 
driven by the establishment of key institutions like the House of Wisdom in Baghdad. 
Founded by Caliph Al-Ma'mun in the early 9th century, the House of Wisdom served 
as a center for translation, research, and education. It attracted scholars from diverse 
backgrounds, including mathematicians, astronomers, and physicians, fostering an 
environment of intellectual exchange (A Nahar, 2024). The translation movement 
initiated at the House of Wisdom played a pivotal role in preserving and expanding 
the legacy of ancient knowledge. Texts from Greek, Indian, and Persian traditions were 



meticulously translated into Arabic, enabling Islamic scholars to build upon the 
foundations laid by their predecessors. 
The House of Wisdom also facilitated the development of astronomical tables, or "Zij," 
which were used for calculating celestial positions. These tables, such as the "Zij al-
Sindhind" and "Zij-i Ilkhani," were instrumental in advancing observational techniques 
and mathematical modeling (Z Ali & E Musfiroh, 2024). The collaborative nature of 
these projects underscores the importance of institutional support in fostering 
scientific innovation. 
Royal patronage played an equally significant role in the advancement of Islamic 
astronomy. The Abbasid Caliphs and their successors recognized the practical and 
symbolic value of scientific inquiry, investing substantial resources in the construction 
of observatories and the procurement of astronomical instruments. This patronage 
not only enabled scholars to pursue their research but also elevated the status of 
science within Islamic society. For instance, the establishment of the Maragha 
Observatory by the Ilkhanid ruler Hulagu Khan reflects the symbiotic relationship 
between political power and scientific progress (A Ashraf, HM Saeed, & MI Awan, 
2023). 
The collaborative spirit of Islamic astronomy extended beyond institutional 
boundaries, fostering a culture of interdisciplinary research. Scholars often worked in 
teams, combining expertise in mathematics, physics, and optics to solve complex 
astronomical problems. This approach not only enhanced the accuracy of their 
findings but also contributed to the development of new methodologies and tools. For 
example, the invention of the astrolabe, a multifunctional instrument used for 
measuring celestial angles, exemplifies the ingenuity of Islamic scientists (SP Blake, 
2016). 
The historical context of Islamic contributions to astronomy reveals a rich tapestry of 
intellectual achievement, driven by the interplay of religious inspiration, institutional 
support, and royal patronage. The rise of Islamic civilization and the establishment of 
the Abbasid Caliphate provided the necessary conditions for the flourishing of 
scientific inquiry, culminating in the Golden Age of Islamic Astronomy. During this 
period, scholars like Al-Battani, Al-Sufi, and Al-Biruni made groundbreaking 
advancements in observational techniques, mathematical modeling, and instrument 
design. The establishment of institutions like the House of Wisdom and observatories 
like Maragha and Samarkand further facilitated this intellectual renaissance, setting 
the stage for the transmission of Islamic knowledge to the West. 
As we reflect on this legacy, it becomes evident that the contributions of Islamic 
astronomy were not confined to their historical context but continue to influence 
modern scientific thought. The systematic approach, empirical methods, and 
interdisciplinary collaboration pioneered by Islamic scholars serve as a testament to 
the enduring value of intellectual curiosity and cross-cultural exchange. Recognizing 
and celebrating these contributions is essential for fostering a more inclusive narrative 
of scientific history, one that acknowledges the vital role of Islamic civilization in 
shaping our understanding of the cosmos. 



The Role of the Quran in Shaping Astronomical Thought 

The Quran, Islam's central religious text, is not only a spiritual guide but also a treasure 
trove of insights that have inspired scientific inquiry throughout history. Among its 
many contributions to the intellectual world, its impact on astronomy stands out as a 
significant aspect of Islamic thought. This section delves into the Quranic verses 
related to cosmology, celestial bodies, and the natural order, highlighting their 
profound influence on Muslim scholars and their systematic study of the heavens. 
Furthermore, the Quran's broader encouragement of scientific inquiry and its 
connection to religious devotion established a framework within which Islamic 
astronomy flourished. 
The Quran contains numerous references to the cosmos, celestial phenomena, and 
the intricate balance of nature, which have captivated the minds of scholars for 

centuries. Verses such as, “And He it is Who created the night and the day, and the 

sun and the moon; all (heavenly bodies) swim along, each in its rounded course” 

(Quran, 21:33), reflect the Quran's emphasis on the systematic movement and order 
of celestial bodies. These insights not only encouraged early Muslims to contemplate 
the universe but also provided a foundation for exploring celestial mechanics (HMA 
Bashir, 2024). 

The Quran's references to the heavens being “built with strength” (Quran, 51:47) 

and its call to “observe what is in the heavens and the earth” (Quran, 10:101) 

further highlight its encouragement to engage with the natural world intellectually. 
Such verses inspired Muslim scholars to investigate the skies, leading to 
advancements in observational astronomy and the establishment of astronomical 
institutions (A Ashraf et al., 2023). These Quranic directives were not merely poetic 
metaphors; they were seen as calls to action, urging believers to uncover the 
mysteries of God's creation. 

Moreover, the Quran’s description of the cosmos as a harmonious system, where 

“the sun and the moon are made punctual” (Quran, 55:5), reflects an 

understanding of the predictable movements of celestial bodies. This predictability 
was a cornerstone for the development of astronomical calculations, which Muslim 
astronomers later refined and utilized for determining prayer times, the Islamic 

calendar, and navigation (ZM Ali & E Musfiroh, 2024). The Quran’s emphasis on 

balance and precision in the universe resonated deeply with Islamic scholars, 
motivating them to approach astronomy not merely as a science but as a means of 
appreciating divine order. 



The Quran's profound influence on scientific thought is evident in the works of 
eminent Islamic scholars such as Al-Biruni and Al-Farghani. Al-Biruni, often referred to 
as one of the greatest minds in Islamic science, interpreted Quranic verses as an 
invitation to study the heavens systematically. He meticulously documented celestial 
phenomena and challenged existing models with his observations, particularly 
concerning the Earth's rotation and the positioning of celestial bodies (AFM Hasibuan 

et al., 2024). Al-Biruni’s works, including his celebrated treatise on astronomy, were 

deeply rooted in his belief that studying the universe was a form of worship and a 
pathway to understanding God's creation. 
Similarly, Al-Farghani, another luminary in Islamic astronomy, drew inspiration from 
Quranic cosmology to produce influential texts that were later translated into Latin 
and studied by Western scholars. His work, "Kitab fi Harakat al-Samawiyyah wa 
Jawami Ilm al-Nujum" (Book on the Movements of the Heavens and the Principles of 
Astronomy), provided detailed insights into celestial mechanics and planetary 

movements (M Iqbal, 2018). Al-Farghani’s interpretations of Quranic verses about 

the heavens shaped his astronomical models, which were groundbreaking for their 
time and laid the groundwork for further advancements in the field. 
These scholars exemplified how the Quran served not only as a spiritual guide but also 
as a catalyst for scientific exploration. Their commitment to studying the heavens was 
driven by an intrinsic belief that understanding the universe was integral to fulfilling 
their religious duty. By interpreting Quranic cosmology through a scientific lens, they 
were able to bridge the gap between faith and reason, creating a legacy that continues 
to influence modern astronomy. 

The Quran’s broader encouragement of scientific inquiry is one of its defining 

features. It repeatedly urges believers to ponder, reflect, and seek knowledge, 
establishing a culture of intellectual curiosity within Islamic civilization. Verses such as 

“Read in the name of your Lord who created” (Quran, 96:1) and “Are those who 

know equal to those who do not know?” (Quran, 39:9) underscore the importance 

of knowledge and its pursuit as a religious obligation (HR Turner, 2022). This 
encouragement laid the foundation for a flourishing scientific tradition, particularly in 
astronomy, where Muslim scholars sought to understand the universe as a 
manifestation of divine wisdom. 
One of the key aspects of Quranic teachings is the emphasis on observation and 
reasoning. The Quran frequently calls upon believers to observe the natural world, 
prompting them to study celestial phenomena and develop sophisticated 
observational techniques. This approach led to the establishment of observatories in 
Islamic cities like Baghdad and Samarkand, where astronomers meticulously recorded 
their findings and refined existing models of the cosmos (MMT Said, 2018). By 



integrating Quranic principles with empirical observations, Muslim scholars were able 
to advance astronomical knowledge significantly. 

Furthermore, the Quran’s encouragement of scientific inquiry was not limited to 

individual scholars but extended to the broader Islamic community. The establishment 
of institutions like the House of Wisdom in Baghdad exemplifies this collective 
commitment to knowledge. Supported by royal patronage, these institutions became 

hubs for astronomical research, translation, and innovation, embodying the Quran’

s call to seek knowledge and share it for the betterment of humanity (HU Khan, 2024). 
The collaborative efforts within these institutions not only advanced Islamic 
astronomy but also facilitated the transmission of knowledge to the West, shaping the 
course of scientific history. 

The Quran’s broader encouragement of scientific inquiry also fostered a sense of 

humility and reverence among Muslim scholars. By studying the universe, they sought 

to understand God’s creation and express their devotion through intellectual 

pursuits. This perspective transformed astronomy into a spiritual endeavor, where the 
act of observing the heavens was seen as a form of worship and a means of 
appreciating the intricacy of divine design (YM Faruqi, 2015). This unique integration 
of faith and science set Islamic astronomy apart and left a lasting impact on the 
scientific tradition. 

The Quran’s role in shaping astronomical thought is a testament to its profound 

influence on Islamic civilization and its intellectual legacy. By emphasizing cosmology, 
celestial bodies, and the natural order, the Quran inspired Muslim scholars to study 
the heavens systematically and develop groundbreaking models that enriched the 
field of astronomy. Figures like Al-Biruni and Al-Farghani exemplified how Quranic 
teachings served as a catalyst for scientific exploration, bridging the gap between faith 
and reason. 

Moreover, the Quran’s broader encouragement of scientific inquiry established a 

culture of intellectual curiosity within Islamic civilization, fostering advancements in 
observational techniques, mathematical models, and astronomical institutions. This 
integration of religious devotion and the pursuit of knowledge not only advanced 
Islamic astronomy but also laid the groundwork for its influence on modern Western 
practices. 

As we reflect on the Quran’s contributions to astronomical thought, it is essential to 

acknowledge the enduring legacy of Islamic scholars and their commitment to 
understanding the universe as an expression of divine wisdom. Their achievements 
remind us of the importance of cross-cultural collaboration in the advancement of 



knowledge and underscore the timeless relevance of the Quran’s teachings in 

shaping scientific inquiry. 

Contributions of Muslim Scholars to Astronomy 

The field of astronomy has always been a fascinating realm for human exploration, 
offering insights into the universe's mysteries and helping societies understand their 
place in the cosmos. Muslim scholars during the Islamic Golden Age made 
groundbreaking contributions to astronomy, laying the foundation for many modern 
advancements. This section delves into three significant areas of their contributions: 
innovations in observational astronomy, advancements in astronomical instruments, 
and the mathematical developments that influenced astronomical models. These 
contributions not only advanced the study of celestial bodies but also had lasting 
impacts on navigation, timekeeping, and the broader scientific community. 
Observational astronomy, the direct study of celestial objects and phenomena, was 
immensely advanced by Muslim scholars. The construction of observatories during the 
Islamic Golden Age marked a significant leap forward in astronomy. Two of the most 
renowned observatories were Maragha in present-day Iran and Samarkand in modern 
Uzbekistan. The Maragha Observatory, founded in 1259 by Nasir al-Din al-Tusi under 
the patronage of the Mongol ruler Hulagu Khan, became a hub for astronomical 
research. Equipped with advanced instruments and staffed by a team of skilled 
astronomers, Maragha was instrumental in refining Ptolemaic models and developing 
new observations (HMA Bashir, 2024). 
Samarkand Observatory, established in the 15th century by Ulugh Beg, a Timurid ruler 
and astronomer, was another marvel of Islamic astronomical innovation. Ulugh Beg's 
Zij-i-Sultani, a comprehensive star catalog, was one of the most accurate of its time, 
listing positions of over 1,000 stars. The observatory's sextant, measuring 40 meters 
in radius, allowed astronomers to make precise calculations of planetary movements 
(A Ashraf, HM Saeed, MI Awan, 2023). These observatories were not only centers for 
celestial study but also served as symbols of the Islamic world's commitment to 
scientific inquiry and collaboration. 
The significance of these observatories lay in their emphasis on empirical observation 
and systematic record-keeping. Unlike earlier traditions that relied heavily on 
theoretical models, Islamic astronomers focused on collecting data that could validate 
or challenge existing frameworks. This empirical approach inspired later European 
astronomers, such as Tycho Brahe and Johannes Kepler, who built upon the methods 
pioneered by their Islamic predecessors (AS Gyagenda, 2024). 
The development of sophisticated astronomical instruments was another area where 
Muslim scholars excelled. Instruments such as the astrolabe and armillary sphere were 
refined and widely used during the Islamic Golden Age for various applications, 
including navigation, timekeeping, and the study of celestial phenomena. 
The astrolabe, originally invented by the Greeks, was significantly improved by Islamic 
astronomers. It became a versatile tool for determining the altitude of celestial bodies, 
calculating time, and solving problems in spherical astronomy. Scholars like Al-Zarqali, 



also known as Arzachel, designed advanced astrolabes that incorporated intricate 
markings and scales, enhancing their accuracy and usability (B Karagözoğlu, 2017). 
These instruments were invaluable for sailors navigating the seas and for Muslims 
determining prayer times and the direction of Mecca (BR Shah, 2024). 
The armillary sphere, an instrument used to model the celestial sphere and the 
apparent movements of stars and planets, was also refined by Muslim scholars. This 
device allowed astronomers to visualize the heavens and understand the complexities 
of planetary motion. Observatories like Maragha and Samarkand housed large-scale 
armillary spheres, which were used to conduct detailed studies of celestial mechanics 
(YM Faruqi, 2015). 
One of the most notable advancements in astronomical instruments was the 
quadrant, which Muslim astronomers developed for measuring the altitude of 
celestial objects. The use of quadrants in observatories enabled more precise 
calculations, contributing to the refinement of astronomical tables and models. These 
instruments not only facilitated the study of astronomy but also had practical 
applications in navigation and agriculture, underscoring their importance in daily life 
(SP Blake, 2016). 
Mathematics played a central role in Islamic astronomy, providing the tools necessary 
to develop accurate models of the cosmos. Muslim scholars made significant 
advancements in trigonometry and spherical geometry, which were essential for 
understanding celestial movements and constructing astronomical models. 
Al-Khwarizmi, often regarded as the father of algebra, made foundational 
contributions to mathematics that influenced astronomical calculations. His work in 
developing algorithms and introducing the decimal system helped standardize 
mathematical practices, making complex calculations more accessible. Al-Khwarizmi's 
treatises on astronomy included detailed explanations of planetary movements and 
eclipses, demonstrating the integration of mathematical theory with empirical 
observation (HU Khan, 2024). 
Nasir al-Din al-Tusi, one of the most prominent astronomers of the Islamic Golden Age, 
introduced the Tusi couple, a mathematical model that explained planetary motion 
without relying on Ptolemaic epicycles. This innovation addressed inconsistencies in 
the Ptolemaic system and laid the groundwork for later models, including Copernican 
heliocentrism. Al-Tusi's contributions to trigonometry, particularly his development of 
spherical trigonometry, were crucial for calculating celestial positions and 
constructing accurate star charts (A Asl, Y Almleaky, 2025). 
Another notable figure was Al-Biruni, who applied mathematical principles to measure 
the Earth's circumference and study the relative positions of celestial bodies. His work 
demonstrated the practical application of mathematics in understanding the natural 
world, bridging the gap between theoretical astronomy and empirical science (SP 
Ragep, 2017). 
Muslim scholars also created extensive astronomical tables, known as Zij, which 
compiled data on planetary positions, star coordinates, and celestial phenomena. 
These tables were widely used in both the Islamic world and Europe, serving as 
essential references for astronomers and navigators. The translation of Zij texts into 



Latin during the Renaissance facilitated the dissemination of Islamic astronomical 
knowledge, influencing European scientific thought (HMA Bashir, 2024). 
The contributions of Muslim scholars to astronomy during the Islamic Golden Age 
were transformative, advancing the field through innovations in observational 
techniques, the development of sophisticated instruments, and mathematical 
breakthroughs. Observatories like Maragha and Samarkand became centers of 
empirical research, inspiring a new approach to studying the heavens. Instruments 
such as the astrolabe and armillary sphere enhanced navigation and timekeeping, 
while mathematical models like the Tusi couple challenged and refined existing 
frameworks. 
These advancements not only enriched the scientific landscape of the Islamic world 
but also had a profound impact on Western astronomy. The translation of Islamic texts 
and the adoption of observational methods by European astronomers during the 
Renaissance highlight the enduring legacy of Muslim contributions to science. By 
acknowledging and studying these achievements, we gain a deeper understanding of 
the interconnectedness of human knowledge and the importance of cross-cultural 
collaboration in advancing scientific inquiry. 

Influence of Islamic Astronomy on Modern Western Astronomy 

The transmission of Islamic astronomical knowledge to the West marked a defining 
moment in the evolution of modern Western astronomy. This process unfolded 
through a series of translation movements, primarily in Spain and Sicily during the 
medieval period. These regions served as cultural and intellectual bridges, facilitating 
the exchange of knowledge between the Islamic world and Europe. Among the most 
notable works transmitted were the "Almagest" by Claudius Ptolemy, as revised and 
expanded by Islamic scholars, and the Zij tables, which provided detailed astronomical 
data and calculations. 
The translation of Arabic texts into Latin was a critical aspect of this transmission. 
During the 12th and 13th centuries, scholars such as Gerard of Cremona and Michael 
Scot undertook the monumental task of translating key Arabic manuscripts into Latin. 

Gerard of Cremona, for instance, translated Ptolemy’s "Almagest" and other 

significant works that had been preserved and enriched by Muslim astronomers. 
These translations were not merely linguistic exercises but rather intellectual 
endeavors that adapted and integrated Islamic astronomical methodologies and ideas 
into the Western framework. According to McLeod (2016), these translation 
movements catalyzed a shift in European astronomy, allowing for a deeper 
understanding of celestial mechanics and mathematical precision that had been 
refined by Islamic scholars. 
Spain, particularly the city of Toledo, emerged as a hub for these translation activities. 
The coexistence of Christian, Muslim, and Jewish communities created an 
environment conducive to intellectual exchange. The Islamic Zij tables, such as the "Zij 
al-Sindhind" and the "Zij-i Ilkhani," were among the most influential works translated 
during this period. These tables provided comprehensive data on planetary positions, 



eclipses, and other celestial phenomena, serving as indispensable tools for European 
astronomers. As Campion (2016) points out, the Zij tables not only enriched the 
technical knowledge of European scientists but also introduced new paradigms for 
astronomical observation and calculation. 
Sicily played a similarly pivotal role in the transmission of Islamic astronomical 
knowledge. Under the reign of Norman kings such as Roger II, Arabic scientific texts 
were actively sought and translated. The court of Roger II, known for its cosmopolitan 
nature, fostered the integration of Islamic scientific ideas into the European tradition. 
Huff (2017) highlights that the translation movements in Sicily were instrumental in 
disseminating advanced astronomical concepts, such as the use of spherical 
trigonometry and the application of observational techniques developed by Islamic 
scholars. 
The impact of these translation movements extended beyond the realm of astronomy. 
They contributed to the broader intellectual awakening of Europe, laying the 
groundwork for the Renaissance. The integration of Islamic astronomical knowledge 
into Western thought exemplifies the transformative power of cross-cultural 
exchange. As Sen (2015) emphasizes, the transmission of Islamic ideas challenged and 
enriched European perspectives, ultimately fostering a more sophisticated 
understanding of the cosmos. 
The Renaissance marked a period of profound scientific innovation and rediscovery in 
Europe, heavily influenced by the integration of Islamic methods and tools into 
Western astronomy. One of the most significant contributions was the adoption of 
astronomical instruments developed by Muslim scholars, such as the astrolabe and 
the armillary sphere. These devices revolutionized the practice of astronomy by 
enabling precise measurements and calculations of celestial phenomena. 
The astrolabe, a versatile instrument used for determining the positions of stars and 
planets, was refined to unprecedented levels of accuracy by Islamic astronomers. Al-
Zarqali (known in Latin as Arzachel) made notable advancements in the design and 
functionality of the astrolabe, which were later adopted by European scientists. 
Frumer (2018) discusses how the astrolabe became a cornerstone of European 
navigation and timekeeping during the Renaissance, illustrating the profound 
influence of Islamic ingenuity on Western practices. 
Observational techniques developed by Muslim astronomers also played a crucial role 
in shaping Renaissance astronomy. The establishment of observatories, such as those 
in Maragha and Samarkand, set new standards for empirical research and systematic 
observation. These observatories were equipped with advanced instruments and 
staffed by teams of scholars dedicated to studying the heavens. The meticulous 
observational data collected at these facilities provided a solid foundation for the 
astronomical theories of European scientists. Yi et al. (2018) highlight that the 
precision and reliability of Islamic observational methods inspired Renaissance 
astronomers to adopt similar approaches, thereby advancing the scientific rigor of 
their work. 
The integration of Islamic tools and methods into Western astronomy was not merely 
a matter of technical adoption but also involved the assimilation of underlying 



principles and philosophies. Islamic astronomy emphasized the importance of 
empirical evidence and mathematical modeling, principles that resonated deeply with 
Renaissance thinkers. Udías (2015) notes that the mathematical contributions of 
Islamic scholars, such as the development of spherical trigonometry and algebraic 
techniques, were instrumental in refining European astronomical models. 
The Renaissance witnessed a synthesis of Islamic and European ideas, resulting in a 
more comprehensive understanding of the cosmos. The adoption of Islamic methods 
and tools exemplifies the collaborative nature of scientific progress, demonstrating 
how knowledge transcends cultural and geographical boundaries. Miller et al. (2020) 
assert that the integration of Islamic innovations into Renaissance astronomy 
represents a testament to the enduring legacy of cross-cultural exchange in advancing 
human knowledge. 
The critiques and refinements of Ptolemaic models by Islamic scholars played a crucial 

role in paving the way for the development of Copernican heliocentrism. Ptolemy’s 

geocentric model, which positioned the Earth at the center of the universe, dominated 
astronomical thought for centuries. However, Islamic astronomers identified several 

inconsistencies and limitations in Ptolemy’s theories, prompting them to propose 

alternative models and solutions. 
One of the most significant contributions in this regard was the work of Nasir al-Din 
al-Tusi, whose "Tusi couple" provided a mathematical mechanism to eliminate the 
problematic equant in Ptolemaic models. The Tusi couple, a geometric construct 
involving two circles, allowed for the generation of linear motion from circular motion. 

This innovation not only addressed the inconsistencies in Ptolemy’s model but also 

laid the groundwork for the development of more accurate astronomical theories. 
Nakamura and Orchiston (2017) highlight that the Tusi couple was later adapted by 
European astronomers, including Nicolaus Copernicus, in formulating the heliocentric 
model. 
The critiques of Ptolemaic astronomy by Islamic scholars were not limited to 
mathematical refinements. They also involved philosophical and methodological 
challenges to the underlying assumptions of geocentrism. Islamic astronomers 
emphasized the importance of empirical evidence and questioned the reliance on 
hypothetical constructs that lacked observational support. Determann (2018) notes 
that these critiques inspired European scientists to adopt a more skeptical and 
evidence-based approach to astronomical theory. 
The influence of Islamic critiques on the development of Copernican heliocentrism 
underscores the interconnectedness of scientific progress across cultures. Copernicus, 
widely regarded as the father of modern astronomy, drew heavily on the works of 
Islamic scholars in formulating his revolutionary model. The heliocentric theory, which 
positioned the Sun at the center of the universe, represented a paradigm shift that 
fundamentally transformed Western astronomy. However, as Huff (2017) 
emphasizes, this transformation was deeply rooted in the intellectual contributions of 



Islamic astronomers, whose critiques and innovations laid the foundation for 
Copernican ideas. 
The development of heliocentrism exemplifies the cumulative nature of scientific 
knowledge, where each generation builds upon the achievements of its predecessors. 
The contributions of Islamic scholars to the refinement of Ptolemaic models highlight 
the importance of cross-cultural collaboration in advancing our understanding of the 
cosmos. As Campion (2016) asserts, the legacy of Islamic astronomy serves as a 
reminder of the shared heritage of human knowledge and the need to recognize and 
celebrate contributions from diverse cultures. 
The influence of Islamic astronomy on modern Western astronomy is a testament to 
the transformative power of cross-cultural exchange and collaboration. The 
transmission of Islamic astronomical knowledge to the West, facilitated by translation 
movements in Spain and Sicily, introduced European scientists to advanced 
methodologies, tools, and concepts that revolutionized their understanding of the 
cosmos. The integration of Islamic methods and instruments during the Renaissance 
further enriched Western practices, demonstrating the enduring impact of Islamic 
ingenuity on scientific progress. Finally, the critiques and refinements of Ptolemaic 
models by Islamic scholars laid the groundwork for the development of Copernican 
heliocentrism, exemplifying the interconnectedness of scientific innovation across 
cultures. 
Recognizing the contributions of Islamic astronomy to Western practices is not merely 
an exercise in historical acknowledgment but also a celebration of the collaborative 
nature of scientific inquiry. The legacy of Islamic astronomy serves as a reminder that 
the pursuit of knowledge transcends cultural and geographical boundaries, fostering 
a shared understanding of the universe. As we continue to explore the cosmos, the 
lessons of cross-cultural exchange and collaboration remain as relevant today as they 
were during the Golden Age of Islamic astronomy. 

Outlook and Shortcomings 

The contributions of Islamic astronomy to the broader scope of scientific knowledge 
are both profound and multifaceted. Islamic scholars during the Golden Age of Islamic 
Civilization not only preserved ancient knowledge from civilizations such as the Greeks 
and Indians but also expanded upon it, creating innovative models and systems that 
laid the groundwork for modern astronomy. This legacy is evident in the mathematical 
precision and observational techniques developed during this period, which have 
become integral to contemporary scientific practices. As Bashir (2024) notes, the 
innovative contributions of Islamic astronomers have had a lasting impact on both the 
Islamic world and European science. This highlights the enduring influence of Islamic 
astronomy, which transcends cultural and temporal boundaries. 
One of the most significant aspects of this legacy is the development of astronomical 
instruments such as the astrolabe, which revolutionized navigation and timekeeping. 
Tools like these exemplify how practical applications of Islamic astronomy shaped 

daily life and scientific inquiry. Furthermore, the Zij tables—comprehensive star charts 



and planetary calculations developed by Muslim scholars—provided the foundation 

for later astronomical works, including those of European astronomers during the 
Renaissance (Ashraf, Saeed, & Awan, 2023). These contributions demonstrate that 
Islamic astronomy was not merely a practice of observation but a rigorous scientific 
enterprise that integrated mathematics, physics, and philosophy to understand the 
cosmos. 
In addition to technical advancements, the legacy of Islamic astronomy is reflected in 
its methodological approach. Islamic scholars emphasized empirical observation and 
mathematical modeling, principles that remain central to modern scientific inquiry. 
For instance, Nasir al-Din al-Tusi's work in spherical geometry and trigonometry 
significantly influenced astronomical calculations and models, paving the way for the 
eventual development of heliocentric theories (King, 2022). This commitment to 
precision and systematic study echoes through contemporary scientific practices, 
underscoring the timeless relevance of Islamic astronomy. 
However, this enduring legacy is not solely rooted in scientific achievements. Islamic 
astronomy also embodies a philosophical and cultural dimension that has shaped the 
way humanity perceives the universe. As Hussain and Qasim (2024) argue, the 
contributions of Islamic civilization to astronomy represent a scientific enterprise 
deeply intertwined with cultural and religious values. This integration of science and 
spirituality offers a unique perspective on the pursuit of knowledge, emphasizing the 
interconnectedness of all aspects of existence. 
Despite its profound impact, Islamic astronomy often faces challenges in gaining 
recognition within the Western narratives of scientific history. Many historical 
accounts tend to overshadow the contributions of Islamic scholars, focusing instead 
on the achievements of Greek and later European scientists. This marginalization can 
be attributed to several factors, including the Eurocentric bias in historiography and 
the fragmentation of historical records during periods of political and cultural 
upheaval (Ragep, 2017). 
One of the primary challenges in acknowledging Islamic contributions is the lack of 
comprehensive documentation and preservation of original manuscripts. While 
translation movements in Spain and Sicily played a crucial role in transmitting Islamic 
knowledge to Europe, many works were either lost or misattributed to later European 
scholars. For instance, the mathematical and astronomical innovations of Al-
Khwarizmi and Al-Biruni were often integrated into European works without proper 
attribution, leading to a diminished recognition of their original contributions (Blake, 
2016). This issue highlights the importance of revisiting historical records and ensuring 
that the contributions of Islamic scholars are accurately represented. 
Another challenge lies in the cultural and linguistic barriers that have historically 
hindered the dissemination of Islamic scientific knowledge. As Lohlker (2019) notes, 
the Islamic contribution to scientific knowledge must be understood within the 
context of the dominant Persian cultural production of the post-classical era. The 
reliance on specific languages and cultural frameworks often limited the accessibility 
of Islamic astronomical works, particularly in regions outside the Islamic world. This 



linguistic and cultural disconnect has contributed to the underrepresentation of 
Islamic astronomy in global scientific narratives. 
Moreover, the political and ideological dynamics of the colonial era further 
exacerbated the marginalization of Islamic contributions. During this period, Western 
powers often sought to assert their dominance by promoting their own scientific 
achievements while downplaying those of other civilizations. This selective 
representation of history has perpetuated a skewed narrative that overlooks the 
crucial role of Islamic astronomy in shaping modern science (Asl & Almleaky, 2025). 
Addressing these biases requires a concerted effort to promote inclusivity and 
diversity in the study of scientific history. 
The enduring legacy of Islamic astronomy serves as a testament to the power of cross-
cultural collaboration in advancing scientific knowledge. The translation movements 
that facilitated the exchange of ideas between Islamic and European scholars 
exemplify how cultural and intellectual interaction can lead to groundbreaking 
discoveries. These movements not only preserved ancient knowledge but also 
fostered the development of new theories and methodologies that have shaped the 
course of scientific history (Heidarzadeh, 2016). 
Cross-cultural collaboration is particularly relevant in today's globalized world, where 
scientific challenges often transcend national and cultural boundaries. The lessons of 
Islamic astronomy underscore the importance of fostering mutual respect and 
understanding among diverse communities to achieve common goals. As Faruqi 
(2015) notes, Muslim innovations in astronomical theory provided new directions for 
scientific inquiry, demonstrating that the advancement of knowledge is a collective 
endeavor rather than an isolated pursuit. 
In the contemporary context, promoting cross-cultural collaboration requires 
addressing the historical biases and misconceptions that have hindered the 
recognition of Islamic contributions. This involves revisiting historical narratives, 
fostering dialogue between scholars from different cultural backgrounds, and 
ensuring that the contributions of all civilizations are accurately represented in 
scientific discourse. By doing so, we can create a more inclusive and equitable 
framework for the study and advancement of scientific knowledge. 
Furthermore, the integration of diverse perspectives and methodologies can enhance 
the quality and scope of scientific inquiry. The holistic approach of Islamic astronomy, 
which combines empirical observation with philosophical and spiritual insights, offers 
valuable lessons for contemporary scientific practices. By embracing this 
interdisciplinary perspective, modern scientists can develop innovative solutions to 
complex challenges and contribute to the betterment of humanity. 
The legacy of Islamic astronomy is a testament to the enduring power of knowledge 
and the importance of cultural and intellectual exchange in shaping human 
understanding of the cosmos. From the development of astronomical instruments to 
the formulation of mathematical models, the contributions of Islamic scholars have 
had a lasting impact on the scientific world. However, recognizing and crediting these 
contributions remains a challenge due to historical biases and cultural barriers. 



To address these challenges, it is essential to promote inclusivity and diversity in the 
study of scientific history, ensuring that the contributions of all civilizations are 
accurately represented. This involves revisiting historical records, fostering cross-
cultural collaboration, and embracing interdisciplinary approaches to scientific 
inquiry. By doing so, we can honor the legacy of Islamic astronomy and create a more 
equitable framework for the advancement of knowledge. 
Ultimately, the lessons of Islamic astronomy offer valuable insights into the 
interconnectedness of science, culture, and spirituality. They remind us that the 
pursuit of knowledge is a collective endeavor that transcends cultural and temporal 
boundaries. As we continue to explore the cosmos and seek answers to the mysteries 
of the universe, we can draw inspiration from the rich heritage of Islamic astronomy 
and the collaborative spirit that has shaped the course of scientific history. 
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