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ABSTRACT

Some commentators admit that there is constant conflict between science and theology. The reason
they put forward is that metaphysical concepts cannot be linked with empirical sciences. Despite
such a theoretical background, many commentators claim that the Western Medieval period has no
scientific significance. If their claims are true, science and scientific research should have
completely stagnated after the Greek period, and the renaissance of science should have come again
with the Copernican revolution. Are these reviews true? Or a myth? The fact that there are some
problematic conditions here is evident from the works related to the investigations of the Middle
Ages. Therefore, through this article, | attempt to explain the form of medieval scientific thought. It
can identify the relationship between medieval theology and scientific thought, as well as the
collapse of science due to theology. A more recent period of human thought spans almost 17
centuries, spanning almost the period of medieval scientific thought. Therefore, instead of
investigating the above objectives in detail, it is important to focus on important milestones. As this
study should be conducted within the framework summarized above, what was the contribution of
medieval theological thought to the advancement of science? Is that scientific thinking acceptable?
Are the criticisms presented in this regard acceptable? It can be explored through research
questions, etc.
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1. INTRODUCTION
The conflict between science and theology is a common teaching found in many works. It is also

true that philosophy teaches that there is a fundamental conflict between science and Christianity in
particular. But in truth, it is necessary to examine whether such a situation existed between religion
and science, especially in the Western Medieval period, when Christianity began and spread
powerfully. A period in which Christianity became the cultural force was to be characterized by the
stagnation, decline, or absence of science. When investigating contemporary analyses in this regard,
it should be possible to see such a basis even today. If that is the case, according to the modern
world view, the limitations that should be built into Western medieval scientific thinking and how
they can be accepted should be examined. Accordingly, the fundamentals of scientific thinking
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should be examined. Here it is important to focus primarily on the early form of medieval thought,
the beginnings of universities, translational movements, and the form of medieval scientific thought
and scientific discoveries.

2. RESEARCH METHODOLOGY

The primary methodology of this study is the literature-based analysis method. Focusing only on
early medieval phenomena, it is necessary to refer primarily to the documents presented in this
regard. It does not deal directly with these issues but indirectly accesses information from various
publications, commonly referred to as the "unrelated method." Furthermore, such studies should
fully share information. However accurate information cannot be identified from a single source.
Therefore, the information presented by the sources must first be checked using the comparative
method, and through that, the correct knowledge should be explored. This study is based on that.

3. ARGUMENTS HAVE BEEN MADE THAT MEDIEVAL THOUGHT LACKS A
SCIENTIFIC BASIS.

Nicolaus Copernicus (1473-1543) is recognized by many writers as the pioneer of modern
scientific thought. He received this recognition due to his scientific handling of thought toward
heliocentrism, discarding the earth-centrism that existed until then(Grant, 1962). This foundation
has been accepted by many commentators as a rejection not only of Christian theology but also of
Avristotelian teachings.

Although the initial basis is the same, that form is best reflected in the basis presented in relation to
medieval science in the present context. Authors such as these are of the opinion that it is natural to
assume that there was no scientific progress in the Middle Ages because the achievements of
science in that period were not so well known. Some writers use the adjective medieval as a
synonym for barbarism and immoral behavior.

e The words medieval barbarism and vulgar behavior are associated with the Taliban in
Afghanistan, says James Hannam. Commentators describe these events as a return to the
Middle Ages, if not the Dark Ages(Hannam, 2009).

« Daniel Boorstin, in his History of Science, called the Middle Ages the great obstacle to human
progress (Boorstin, 1983).

e William Manchester described the medieval period as one of constant warfare, corruption,
lawlessness, an obsession with strange myths, and an almost invisible mindlessness
(Manchester, 1992).

o Charles Freeman points out that this age was a period of intellectual stagnation. He went on to
say that it is difficult to see how mathematics, science, or related subjects could have made any
progress in this environment (Freeman, 2002).

4. THEORIES ADVANCED ABOUT THE NATURE OF MEDIEVAL SCIENCE.

However, the question of whether the medieval period was really an era devoid of scientific thought
does not arise when consulting such reviews, but when considering the formal investigations of
medieval science. John Hadley Brook and Ronald L. Numbers show that medieval scientific
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thought was dominated by three theories of the relationship between theology and natural
philosophy during the seventeenth century (Brooke & Numbers, 2011).

e The first theory is that such a situation has arisen because there is a lack of historical evidence.
John Gerard Yegge argues that science has continued to flourish, that Christianity has been the
enemy of science throughout its history, and that it has consistently erected theological barriers
to scientific progress (Yegge, 2009). He adds that examples such as Galileo's trial and various
episodes of medieval conflicts are regularly presented as cases. John Brooke and Ronald
Numbers point out that these facts were presented as myths during the French Enlightenment in
the 18th century. John Hadley Brooke and Ronald L. Numbers indicate. John W. Draper and
Andrew Dixon White Through popular books in the 19"century, these facts became the sole
basis for anti-Christian Science and continue to develop even today (Draper, 2009).

e The second theory has been advanced due to the dominance of the writings of relatively small
scholarly elite in the 2nd century. Reijer Hooykaas has tried to show that they only used
Christianity and Christian theology to maintain order and to provide basic assumptions to those
concepts and that in some cases, biased religious motives motivated followers to exclude
science (Hooykaas, 2000). He mentions that the rationality necessary for the development of
modern science is formed by it.

e The third theory explains that there is recognition that there is a more complex relationship
between Christianity and science. Philipp Frank points out that it explains why medieval
Christianity exhibited encounters with both opposition and encouragement of science and
scientific inquiry (Frank, 1952). Carey Lynn Thigpen shows that there was a pattern of
interaction that powerfully shaped both Christian theology and Christianity without favoring
the natural sciences (Thigpen, 2020).

5. MYTHS BETWEEN CHRISTIAN THEOLOGY AND SCIENCE ACCORDING TO
MODERN SCIENTIFIC THOUGHT

The greatest myth in the history of science, Christian theology, is that they were in constant
conflict. To promote this concept, Ronald L. Numbers cites nineteenth-century American works,
Andrew Dixon White's ‘The Battle - Fields of Science’ (1869) and John William Draper's ‘History
of the Conflict between Religion and Science’ (1874) (Numbers, 2010). White has tried to show
that there was a war between science and religion. He wrote ‘History of the Warfare of Science
with Theology in Christendom” (1896), which included Giordano Bruno (1548-1600) being burned
alive as an ungodly monster, Galileo being tortured and humiliated as the worst infidel, and much
more. Elizabeth Cady Stanton, on whom this book is based, has shown that the Bible is the greatest
obstacle to the progress of science (Stanton, 1897).

George Frederick Holmes (1820-1897) has shown that the struggle between science and religion, as
well as between philosophy and faith, has a centuries-old history. However, it has been further
pointed out that it was declared irreconcilable by many in the 19th century (Holmes, 1851). John
Rickards Betts says that Charles Darwin's book ‘On the Origin of Species’ (1859) also influenced
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this foundation (Betts, 1959). Irish Physicist John Tyndall's (1820-1893) book ‘Fragments of
Science’ pointed out that the whole cosmological theory must be removed from theology and that
religion cannot be derived from it as it is really useless and meaningless (Tyndall, 1889).

Thus, Ronald L. Numbers points out that 19th-century scientists such as White, Draper, Stanton,
Holmes, and Tyndale turned to master myths to achieve their foundations (Numbers, 2010). He
further explains in ‘Galileo Goes to Jail and Other Myths about Science and Religion’ that the
following myths exist between theology and science discussed today. Like the myths of Bruno
(Shackelford, 2010) and Galileo(Finocchiaro, 2010) mentioned above, that the rise of Christianity
was responsible for the demise of ancient science (Lindberg, 2010), That medieval Christians
taught that the earth was flat(Cormack, 2010), that the Medieval Christian Church suppressed the
growth of science(Shank, 2010), that the Medieval Church prohibited human dissection(Park,
2010), that Christianity not gave birth to modern science(Efron, 2010), That the scientific
revolution liberated science from religion(Osler, 2010), That Catholics did not contribute to the
scientific revolution (Principe, 2010),that Isaac Newton’s mechanistic cosmology eliminated the
need for God(Davis, 2010), that the Church denounced anesthesia in childbirth on Biblical
grounds(Schoepflin, 2010), that evolution destroyed Darwin’s faith in Christianity—until he
reconverted on his deathbed(Moore, 2010). The belief that Christianity was destroyed until now has
been proven wrong.

6. THE COLLAPSE OF GREEK SCIENTIFIC THOUGHT

Modern science highly acknowledges that the foundations of scientific thought were built on the
discoveries of Greek scientists. But it may be pointed out that Greek thought is the general meaning
of the whole. The scientific studies of philosophy in mathematics, astronomy, topographical studies,
medicine, navigation, and engineering fields began with the scientific thinking of the ancient
civilizations of Mesopotamia, Egypt, India, etc(Lindberg, 2007). Greek Science is a combination of
all these. Hence the teaching of St. Clement of Alexandria (150-211/215) that scientific thought is
not entirely Greek (Ferguson, 2005). However, the formal beginnings of scientific thought were
established through the studies of Greek scientists (Ferguson, 2005). Greek scientific thought has
been created through Greek scientific logic (Waterfield, 2018). Thales, the founder of the
philosophical thought known as the Scientific Revolution, dispelled myth by realizing that the
universe and the world were knowable. He explained that one can use one's mind to conclude
because of the study of observable phenomena rather than the desire for supernatural beliefs(Mark,
2023). Thus, scientific thinking, starting with Thales (624/620-548/545), spread through the
investigations of Greek philosophers. Aristotle (384-322) laid its unique foundation.

However, by the beginning of the Middle Ages, classical Greek scientific thought had suffered a
serious decline. It is important here to examine why Greek scientific thought, which was in such a
high position, suffered a collapse. It may be mentioned that scientific studies in ancient Greece were
rejected due to several reasons.

1. Aristotle studied at the Lyceum under the patronage of Emperor Alexander the Great (356-
323). However, after the emperor's death, Aristotle could no longer stay in Athens, so he had to
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escape from Athens. After that, scientific research at the Lyceum gradually collapsed due to the
denial of state patronage (Chroust, 1966).

2. The political and social instability during that period can be identified as the next reason
(Hughes, 2022). Succession problems led to the capture of Babylonia by the Macedonians
within 48 hours of the emperor's death and the gradual disintegration of power in Greece.

3. Another reason is the shift in emphasis to empirical scientific inquiry due to the rise of ethical
philosophy and its focus on abstract reasoning.’

4. The lack of patronage for scientific activities and the absence of formal institutions for
scientific research also affected the gradual decline of scientific studies during that period.?
This fall was at its most prolific by the beginning of the Middle Ages.

5. Because the astrological knowledge brought from the East by Emperor Alexander the Great
was not the same as Greek thought, the confusion between those thoughts and the conflicts
between the more correct things were a powerful influence (Clarke, 1962).

6. The present acceptance that there was no Hellenistic scientific age, which did not exist in
Greece but provided new interpretations in the 19th century, should also be understood
here(Chaniotis, 2010).

7. Greece's submission to the Roman Empire laid the groundwork for the rejection of Greek
scientific thought. Because of that, Greek science and philosophy were relegated to a low status
(Britannica, 2024).

8. With the flourishing of the Roman Empire, the Greek scientific foundation rapidly vanished out
due to the independent establishment of medicine, astrology, astronomy, engineering
technology, art, architecture, technology, literature, language, and law.*

7. THE BEGINNINGS OF SCIENCE IN THE MIDDLE AGES

Mark Cartwright says that although there is much criticism that there was a Roman science in the
Middle Ages, the ancient view that there was no truly identifiable scientific thought as a Roman
science has been confirmed in modern times (Cartwright, 2016). Accordingly, that thought cannot
be said to belong to the medieval period.

The Middle Ages was a period in which the Abrahamic religions were established or developed. At
the beginning of that era, only Judaism existed, and Christianity and Islam were established later.
But during the Middle Ages, Christianity was the most powerful. It began in the Apostolic Age and
spanned the 17"century until Descartes’ teachings, the last period of the Middle Ages. Through
that, the Christian philosophy was established. Although Jewish philosophy was explored at the

"Why did scientific studies decline in the Ancient Greek civilization? (2024, January 14). Retrieved from Quora:
https://www.quora.com/Why-did-scientific-studies-decline-in-the-Ancient-Greek-
civilization#:~:text=Scientific%20studies%20in%20Ancient%20Greece,away%20from%20empirical%20scientific%20
investigation.

“The ancient Greek made many scientific discoveries, but they did not appear to have developed science in modern day
sense. Why? (2024, January 15). Retrieved from Quora: https://www.quora.com/The-ancient-Greek-made-many-
scientific-discoveries-but-they-did-not-appear-to-have-developed-science-in-modern-day-sense-Why

*Traces of Ancient Rome in the Modern World. (2024, January 15). Retrieved from National Geographic:
https://education.nationalgeographic.org/resource/traces-ancient-rome-modern-world/

www.ijafssr.com Page 39



https://www.quora.com/Why-did-scientific-studies-decline-in-the-Ancient-Greek-civilization#:~:text=Scientific%20studies%20in%20Ancient%20Greece,away%20from%20empirical%20scientific%20investigation
https://www.quora.com/Why-did-scientific-studies-decline-in-the-Ancient-Greek-civilization#:~:text=Scientific%20studies%20in%20Ancient%20Greece,away%20from%20empirical%20scientific%20investigation
https://www.quora.com/Why-did-scientific-studies-decline-in-the-Ancient-Greek-civilization#:~:text=Scientific%20studies%20in%20Ancient%20Greece,away%20from%20empirical%20scientific%20investigation

International Journal of Accounting, Finance and Social Science Research (IJAFSSR)
Vol. 2 (4), pp. 35-57, © 2024 IJAFSSR (www.ijafssr.com)

beginning of the period, it was re-established in the 10th century. Islamic classical philosophy
began in the ninth century and gradually declined by about the 15th century.

According to James A. Altena, early medieval Christian theology adopted a somewhat similar
attitude toward science, which can be identified in two ways (Altena, 2024). On the one hand, the
scriptures viewed the universe as an orderly and purposeful realm. It showed that nature could be
studied, and the Genesis creation account of God's stewardship of the earth encouraged inquiry into
nature. On the other hand, the Holy Scriptures were used to direct the fallen and distorted creation
to the right path, and the curiosity of nature was used as a basis for the believer to pursue spiritual
devotion to God and salvation, as well as to no longer become a trap of sin (Thate, 2017).

Many modern scientific disciplines and practices can be seen as beginnings, roots, sources, and
hereditary heritages in the Church Fathers period (Sarfati, 2009). This scientific thinking based
solely on God's creation is inherited from the classical tradition of ancient Greece. Philosophical
knowledge dealing with the physical world (both physical and mathematical) was transmitted to the
Roman Empire in various ways, especially during the patriarchal period. But the question of when
the natural sciences made their first appearance as an activity or as a body of knowledge is to be
inquired into, and to what avail. If so, it implies whether there was anything to be counted as
science before the scientific renaissance of the 13th to 16th centuries (Lavallee, 1986). Accordingly,
medieval science is the developmental and sole basis of the Renaissance.

In addition to the Christian Scriptures, the intellectual landscape of the early centuries of
Christendom was defined by the classical tradition(Brooke & Numbers, 2011). It means learning
about Greek and Roman scientific thought, moving vertically down through time and horizontally
across geographical and cultural space. Church Fathers embraced the classical tradition of history,
drama, poetry, political theory, metaphysics, epistemology, the scientific disciplines known as
mathematics, and the natural sciences. These sciences included what we know as cosmology,
astronomy, physics, optics, metallurgy, medicine, botany, zoology, and many others. But it is a
version of the classical tradition inherited from the Christian church fathers. Many important Greek
originals had already been lost, and very few Latin translations remained for Western scholars who
had not read Greek. However, the works that were sufficiently preserved were Roman originals
written in Latin(Lindberg, 2007).

The myth between Christian theology and science according to modern scientific thoughtScience
points to the greatest myth in the history of Christian theology that they are in a constant state of
conflict.

8. THE BEGINNINGS OF MEDIEVAL SCIENTIFIC THOUGHT
The idea of science in the Western Middle Ages was wide-ranging, encompassing many disciplines.
To understand this, one must understand the Latin term “Scientia”, which was coined in the 18th
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century from the ancient word “Scire”, meaning 'knowledge'.* Taylor McCall points out that it
simply resembles the current form of science. In the Middle Ages, she adds, a theologian or thinker
defined 'science’ as that person's understanding of a particular topic(McCall, 2020). Accordingly,
the terminology of modern science was created in the Middle Ages.

Medieval science consisted of the study of nature, mathematics, and natural philosophy in medieval
Europe. With the fall of the Western Roman Empire and the decline of knowledge of the Greek
language, Greek scientific thought died out(Laughlin, 1995). As a result, an important source of
ancient learning was cut off in the Western Middle Ages. However, the Irish clergy maintained
limited Greek writing along with Latin teaching for a period(Laughlin, 1995). Accordingly, the
beginnings of medieval scientific thought were not created entirely under the Greek
framework(Hernandez, 2022).

If so, the question may arise as to how medieval scientific thought was formed. The answer to this
problem is that many Christian priests and scholars, from scientific theologians such as Boethius
(470/475-524), St. Isidore of Seville (560-636), and the Venerable Bede (672/673-735) to Jean
Buridan (1301-1358) and Nicole Oresme (1320/1323-1382), have maintained the scientific basis of
rational inquiry(Durand, 1941). Nevertheless, the beginning of Western medieval scientific thought
IS recognized as a period of growth as well as decline. The continuity of philosophy in the ancient
world was fallen when the emperor Justinian the Great closed down the Athenian Neo-Platonic
school in 529(Watts, 2004). But this decision is one of the most famous and debated events of the
later Roman Empire. But Neo-Platonic philosophy ended based on the philosophical investigations
of John Scotus Erigena (815-877). However, he is also the founder of the new philosophy of
Scholasticism(Moran & Guiu, 2019). The influence of scientific thought was also extremely
important in the reconstruction of the collapsed Roman Empire. Here, that thought was recognized
as important, and science was a theologically recognized righteous path to be pursued(Witte, 2019).
Since the world was created by God, exploring how it works is an accepted doctrine among some
theologians as honoring its Creator. Because science studies the general pattern of nature, they
reasoned, there was no need to worry about the rare occasions when God intervened directly
through miracles(Hannman, 2012). Jean Buridan explained it in the fourteenth century: “It is clear
to us that every fire is hot, even if the power of God could do the opposite. Evidence of this kind is
sufficient for the principles and conclusions of science(Collins, 2010).”

9. BASICALLY, FOUNDING EVENTS OF MEDIEVAL SCIENTIFIC THOUGHT

« Dionysius Exiguus (470-544) established the chronology of the world (BC and AD) based on
the birth of Jesus as an essential foundation of science (Seidelmann&McCarthy, 2009).

e Boethius found the new boundaries in mathematics to be the beginning of Western medieval
thought(Swetz, 2022).

*'science”. (2024, January 15). Retrieved from Merriam-Webster Online Dictionary: https://www.merriam-
webster.com/dictionary/science
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« Saint Isidore of Seville wrote the first encyclopedia, the Etymologia, explaining the sources of
scientific research(Rusche, 2005).

e Using the scientific method, St. Bede accurately calculated the errors in the chronologies of the
world presented by Dionysius Exiguus(Farmer, 1905). Also, the first scientific explanation of
tides was made(Garvey, 2014). This is how scientific thought began in the Western Middle
Ages.

« Many modern science manuals were written by Saint Albert the Great (1196-1200-1280). His
writings included descriptions of alchemy, anthropology, architecture, astronomy, botany,
climatology, chemistry, mechanics, meteorology, mineralogy, navigation, physics, psychology,
weaving, and zoology (Powell, 2018).

10. LAYING THE GROUNDWORK FOR MODERN SCIENTIFIC THOUGHT

Western medieval scientific thought is not only Christian theology. Aristotelian philosophy,
particularly after the Greek period, was rediscovered by Islamic philosophers in the ninth century.
They explored many concepts of science on an Aristotelian basis and established scientific thinking.
Al-Kindi (801-873) translated Aristotelian philosophy into Arabic, and through it, Al-Khawarizmi
(780-850) invented algebra. Al-Batani (858-929) introduced new trigonometric formulas and even
calculated the distance from the Earth to the Sun. Al-Razi (865-925) became a renowned pioneer in
medicine. Al-Farabi (870-950) laid the foundations of Islamic education. lbn Sina (980-1037)
established its essentiality by composing the Manual of Medicine(Al-Andalusi, 2023). On this
basis, the Jewish philosopher Maimonides (1138-1204) discovered new ideas in many sciences and
presented important theories related to them(Freudenthal, 2012). However, a rapid assimilation of
Islamic and Jewish science can also be detected in the early years of the second millennium. But
those higher writings were preserved to the present day through Christian theology(Livesey &
Brentjes, 2023).

Through Islamic thought, Aristotelian natural philosophy entered Europe through translations of
Christian Latin philosophers (Burnett, 2008). In 1085, Gerard of Cremona (1114-1187) carried on
the conversion work begun by Raymond of Toledo (1125-1152)(Burnett, 2001). However, due to
errors in these translated works, St. Albert the Great undertook the work on a scientific
basis(Moulin, 2006). William of Moerbeke (1215-1296) undertook the task at the request of St.
Thomas Aquinas (1224-1225-1274), and he was also the last revivalist translator(Allan, 1952).
Accordingly, the literary foundation of modern science was laid in the Middle Ages.

11. CENTERS OF SCIENTIFIC THOUGHT—THE FOUNDING OF UNIVERSITIES

The beginning of the present educational pattern took place after the collapse of the Western Roman
Empire (Britannica, 2009). Philosophical thought was heavily influenced by the collapse of Rome,
which had become the capital of classical thought after barbarian invasions(Peters, 2023). At that
time, modern sciences were included in philosophy. Many educational institutions were destroyed,
and thus the need for a new pattern of education arose(After the fall of the Roman Empire in 476
AD, human learning regressed. What were some of the factors contributing to the demise of formal
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education throughout the Western world? 2024).° The predecessors of today's institutions of higher
learning were monasteries and cathedrals within the framework of the Church. They were under the
direct control of the church, and their teachers were priests and nuns. This monastery was also the
main center of intellectual, cultural, and artistic development during this time. However, as urban
educational centers became more important, places of higher learning were needed. As a result, a
Papal Bull® of 1079 issued by Pope Gregory V11 (1020-1085) began the transformation of cathedral
schools into universities(Grendler, 1999). Accordingly, Bologna (1088), Paris (1150), Oxford
(1167), Modena (1175), Palencia (1208), Cambridge (1209), Salamanca (1218), Montpellier
(1220), Padua (1222), and Toulouse (1229) as the founding universities were established(Radelt,
2022). Early universities emphasized theological education, and the curriculum included other
subjects such as philosophy, mathematics, humanities, medicine, law, and the liberal arts.

12. THE FORM OF THE FIELDS OF MEDIEVAL SCIENCE
It is important to understand the nature of each science to explain the fact that medieval scientific
thought is the basis of today's field of science.

Chemistry: In the Middle Ages, chemistry was called alchemy. Alchemy was a mixture of
philosophy and mysticism. It was theorized to be based on the right combination of earth, air, fire,
and water. Alchemists believed that one substance could be transformed into another. Medieval
alchemists produced hydrochloric acid, nitric acid, potash, and sodium carbonate. They were able to
identify the elements arsenic, antimony, and bismuth. Through their experiments, medieval
alchemists invented and developed laboratory devices and procedures that are still used today in
modernized form. The practice of alchemy laid the foundation for the development of chemistry as
a scientific discipline (Snell, 2019). Anxious to find the "philosopher's stone,” an obscure substance
believed to be able to create an elixir of immortality and transmute ordinary materials into gold, the
great alchemist of this age was St. Albert the Great(Franklyn & Budd, 1935).

Medicine: Medieval medicine was empirical and practical. It mainly focused on curing diseases
rather than finding their cause (Voigts, 1979). Islamic philosophers led by Al-Razi and Avicenna
carried out extensive medical research and also wrote about them. But the advancement of medicine
was set with the translation of Avicenna's book al-Qanin fi al-Tibb (Latin name: Canon
Medicinae, The Canon of Medicine) by Gerard of Cremona(Moosavi, 2009). Surgery was formally
taught in Italy but was initially considered an inferior form of medicine. Guy de Chauliac (1300—
1368) was the most important figure in the formal study of surgery(Grant, 1974). During the
Crusades, the work of surgeons became important outside the hospital as well(Bellerby, 2024). In

SAfter the fall of the Roman Empire in 476 AD, human learning regressed. What were some of the factors contributing
to the demise of formal education throughout the Western world? (2024, January 15). Retrieved from Quora:
https://www.quora.com/After-the-fall-of-the-Roman-Empire-in-476-AD-human-learning-regressed-What-were-some-
of-the-factors-contributing-to-the-demise-of-formal-education-throughout-the-Western-
world#:~:text=The%20fall%6200f%20the%20Roman%20Empire%20had%20a%

®Britannica, T. E. (2022, November 6). Papal bull. Retrieved from Encyclopedia Britannica:
https://www.britannica.com/topic/bull-papal A Papal Bull is a formal document issued by the Pope. Bulls were legally
binding and consequential when the Church dominated all aspects of life in Europe.
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the mid-fourteenth century, London placed restrictions on what types of injuries surgeons could
treat and what drugs they could prescribe or use because surgery was still considered an incredibly
dangerous procedure (Kirkham & Warr, 2014).

Physics: Responsibility for the development of physics shifted from Greek physicists to Middle
Eastern physicists and Western European philosophers. Greek physical thought stagnated, and
intellectual thought began to shift to the Middle East. Western Europe cultivated rational scientific
thought from religious thought and scholasticism. But later, they gradually inclined toward
physicalistic thinking. Although discussed extensively in the East, ancient philosophy, which did
not contradict Christian theology, was again relevant and widely discussed.” Where ancient
philosophy was incompatible with Christian theology, scholastic schools were created. The theory
of impulse was based on Aristotelian dynamics and was introduced by John Philoponus (490-570)
in the sixth century. It was the forerunner of modern knowledge of inertia. Jean Buridan revived the
theory in the fourteenth century. lbn al-Haytham (Al-Hasan, 965-1040) was the greatest of Arab
scientists. He is best known for his contributions to optics, physics, and the further development of
scientific methods. His most famous and greatest work is Optics in seven volumes. It had a great
influence on scientists, including Johannes Kepler, for a long time to come.

Even during the Renaissance, studies in astronomy were based on astrology. It was through the
studies of Saint Albert the Great that astronomy was separated from astrology. It was at the request
of Pope Urban IV (1195-1264). St. Albert's work on Speculum Astronomiae laid the foundations
here (Zambelli, 2012). Through that, astrology became an occult science, and the growing fields of
physics and astronomy shared many common points, many theories related to physics were used by
later scientists to explain cosmological phenomena.?

St. Thomas Aquinas argues that all material things must derive their existence from something
immaterial. Tim Anderson points out that a fundamental study of quantum physics field theory has
been presented on this basis(Andersen, 2021). The field is an unnamed substance, and the field has
its form by making it a localized point of a particle. Anderson says that the duality of his wave-
particles can be seen in cases such as passing through a double-slit apparatus, a superposition of a
particle. He further points out that only when it is observed as a matter of cause and effect does it
appear to be a different situation.

In modern science, there is an overlap between physics and astronomy, and the beginnings of
physicists using the universe as a vast laboratory to test theories through observations date back to
the Renaissance (Blakstad, 2011). Scientists like Galileo (1564-1642), Newton, and Leibniz tried to
create physical laws during the Renaissance.

"Medieval Physics: Transition and Stagnation. (2012, October 20). Retrieved from Physics 139 - The Birth of Physics —
The Ancient Greeks to the Renaissance: https://blogs.umass.edu/p139ell/2012/10/30/169/
¢ Ibid.
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Nicholas Copernicus initiated a new vision of Renaissance physics. He tried to create a model of
the universe by mixing mathematics, cosmology, and physics(Tillman, 2022). Copernicus proposed
a number of revolutionary ideas regarding the structure of the solar system and the position of the
Earth in the sky. But it took a long time for Copernicus' ideas to be accepted(Blakstad, 2011).
Galileo championed this model about 100 years later. But despite pressure from the Church against
him, he believed that this heliocentric model of the universe conflicted with biblical principles.
During the Renaissance, physics and astronomy were at the root of metaphysics(Leveillee, 2011).

No discussion of Renaissance physics would be complete without mentioning William Gilbert
(1544-1603), who formally studied magnetism and electricity(Tietz, 2020). He studied the
phenomenon of the magnet and compass, essential aids in a seafaring country like England.

Biology: The Encyclopaedia Britannica notes that the development of biology was sporadic in the
12th century (Britannica, 2024). Nevertheless, it was during this period that botany developed—the
study of plants with medicinal properties. Similarly, zoology came from veterinary medicine and
the pleasures of hunting. Because of the interest in medicinal plants, herbs in general began to be
realistically described and depicted. It further states that while Arabic science was well-developed
and far ahead of Latin, Byzantine, and Chinese cultures during that period, it showed signs of
decline. On the other hand, the greatest naturalist of the Middle Ages, Albertus Magnus (St. Albert
the Great), had biological writings (De vegetabilibus, seven books, and De animalibus, 26 books) of
great importance (Mertz, 2024). His work contained a considerable number of new observations
and facts. For example, he described with great precision the leaf anatomy and venation of the
plants he studied.

Technological tools: Technological tools invented in the Middle Ages are still in high use today.
These technologies were often just a matter of cultural exchange. Through agriculture, the effective
use of land preparation, the gradual use of heavy plows and the use of horses for cultivation, the
invention of horseshoes, two-season cultivation, and the bringing of water by pipes became more
efficient and successful(Brooks, 2022). Through the rapid development of architecture and
construction, the production of great mansions, buildings, bridges, and ovens to protect against
cold, and the production of various types of cranes and wheelbarrows are remarkable creations of
mechanics(McFadden, 2018). The production of oil paints and the creation of murals through them,
paper mills, the production of paper, and the creation of watermarks through them spread(Murat,
2021). The development of blast furnaces to make cast iron and the use of rolling mills invented
machines to meet daily needs(Lucas, 2005). The dry compass, the astronomical compass, and the
cogwheel, necessary for naval technology, made navigation easier(Chakra, 2023).

Mysterious inventions: In the history of scientific achievements, the Middle Ages also bear a
mystical dimension. St. Albert the Great has a special place here. He created an automaton (like a
modern robot) capable of moving and speaking, which was the result of 20 years of research(Yanes,
2021). A 13th-century cuneiform clay tablet unearthed in an excavation in Austria has the same
status as modern smartphones(Austin, 2016). Based on the incident of Moses spending 40 days in
the desert, the 40-day quarantine centers for the epidemic that spread in Europe in the 14th century
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have been anxious to control the spread of the disease(Frater, 2007). For the protection of their
communities, they have created great forts, not only to protect themselves from wars(Cartwright,
2018).

13. SUMMARY

In this way, there are enough reasons to point out that the statements made that the medieval period
was completely devoid of scientific thought are not correct.® It has continuously contributed to the
development of science by introducing the formal scientific method. New products have also been
introduced using technology. All teaching and literature were maintained in regional languages and
internationally in Latin(Sidwell, 1995); dictionaries(Strayer, 1989) and encyclopedias(contributors,
2022) were introduced. Political theories such as the necessity of democracy, the responsibility and
virtue of rulers, the appointment of rulers, and the removal of tyrants were developed(Magller,
(2015). The judicial system especially Roman-Dutch Law has been established, and penal systems
have been introduced (Vitiello, 2016). The foundation of building construction and the importance
of the use of colors™®, the construction of hospitals and the training of doctors, the care and
treatment of the sick(Bovey, 2015), the use of music and musical instruments (Gorlinski, 2011),
etc., began in that era. In this way, the scientific thought that was ending in the Greek period was
revived under a new form in the Middle Ages, and the development of various sciences fruitfully
took place, preparing the initial stages of the present foundationGorlinski, 2011).

14. IMPORTANT DISCOVERIES AND OBSERVATIONS OF MEDIEVAL SCIENCE

Even though Christianity relied heavily on theology, science in the Middle Ages was an
international affair(Falk, 2020). Latin was the official international language of universities
throughout England, Germany, France, and Italy. Spain was particularly notable for translating
Islamic texts (copies and translations of original and lost Greek scriptures) back into Latin for
international distribution. This has led to the recovery of scientific sources previously unknown and
lost to thought, prompting scholars to rediscover what was once lost to time. Both monastic orders
and merchants used this opportunity to distribute newly written and newly copied tomes throughout
Europe in hopes of spreading knowledge and enlightenment(Macchioro, 2022).

Much more happened in the Middle Ages than the retreading of old ground laid out by ancient

Greek scholars. Despite the Church's wish that all things should be left to God, many scientific

discoveries were made during the Renaissance period, which is now considered a lack of scientific

exploration or research.

e Johannes Gutenberg's printing press in Germany was probably the most important invention of
the Middle Ages(McFadden, 2023).

e The invention of the mechanical clock dates to the 14th century when it once again found its
place as a time-keeping tool used by monastic orders(Tourneau, 2013).

%Science & Technology of the Medieval Era. (2009). Retrieved from Great Northern Medieval Fayre:
http://medievalfayre.com/index.php?option=com_content&view=article&id=84&Itemid=85
19Science & Technology of the Medieval Era. (2009). Retrieved from Great Northern Medieval Fayre:
http://medievalfayre.com/index.php?option=com_content&view=article&id=84&Itemid=85
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Oxford calculators, named for the University of Oxford, the place of their invention, enabled
scientists to measure elements such as speed and temperature with greater precision(Sylla,
1973).

First, spectacles were invented in the Middle Ages as a byproduct of research into optics and
lenses(Cybulskie, 2022).

After that, research on sunlight, rays, and light is often attributed to European scholars but
owes its roots equally to Muslim scholars(Smith, 2004).

While the Middle Ages placed God at the center of creation, scholars did not shy away from
asking big questions about how nature worked. However, as stated, the two are so
fundamentally intertwined that it is almost impossible to view science and theology as separate
entities(Gay, 1963).

The focus of Renaissance curiosity was astronomy. One need only look at a starry sky to
wonder what the universe is really made of. This is the line of thought that many scholars of
the Middle Ages tried to follow through their research(Keene, 2019). We can trace the origins
of cosmology back to Plato and Aristotle. But their philosophies depend on the earthly and
completely abandon the heavenly.

Medieval scholars were able to draw a parallel between the heavenly and the earthly, justifying
that what happens here is reflected in your journey up there. This has also been subjugated to
Christianity and the concept of living a healthy earthly life to ensure your place in heaven. For
medieval scientists, the Earth was the center of the universe, and everything else revolved
around it. That does not mean that scholars have ignored the solar system and planets as we
know them today(Hernandez, 2022).

The astrolabe was an instrument that traveled from the Middle East to Europe in the 11th
century and was used for astronomical predictions(Chesnutt, 2016). Planetary body positions
were used closely with the zodiac to determine the best time to perform various earthly
activities or medical procedures.

In the 12th century, mathematics, arithmetic, and geometry gradually entered the field of
astronomy, helping to advance all these fields(O'Connor & Robertson, 2008).

Medicine is a field that can be seen in a completely different light compared to the current way
of thinking (Lysanets & Bieliaieva, 2018). Following the familiar pattern of theology, many
diseases were seen as punishments for the actions of God and the misdeeds of mankind. Such
was the case with the infamous Black Death that devastated the European continent, interpreted
as the final punishment of mankind.

However, people did not ignore environmental disasters and climate change. Although it
remains a godly form, it can be studied and anticipated more easily than disease(Casile, 2021).
As astronomy continued its development into the Middle Ages, scholars were able to identify
patterns more clearly in nature and contribute to the field of medicine. It is also true that the
idea of the interdependence of the spiritual (mind) and the earthly (body) dates back to the
Middle Ages.

Various herbs and medicines were used, studied, and then cataloged by monastic orders and
spread across the continent as guides for healing the afflicted (Hajar, 2012). Combined with the
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concept of soul-body unity, Christian priests and pilgrims could practice religion and belief
with the population due to the continental educational disparity.

e Astrology, which had a mystical form, was also transformed into a scientific form during the
medieval Renaissance. Astronomy had become a part of astrology itself, but there was also the
creation of independent astronomy, separating the two fields. It was also during this period that
the exclusion of black astrology began(Zambelli, 2012).

e To prevent the enemy's invasions, wars, and internal conflict, various weapons were produced
with the intention of protecting their controlled areas. Despite the fall of Rome, the Byzantines
developed devastating weapons of war through scientific research to defend themselves against
Islamic invasions. Its growth can be seen nowadays (Runciman, 1965).

15. Conclusion

It's easy to look at the Middle Ages from a 21st-century perspective and mock the many mistakes
and poor decisions in scientific studies of that era. But without the foundations established during
that era, modern understanding of subjects such as mathematics, chemistry, medicine, physics, and
astronomy would be seriously lacking. With the supremacy of the Church becoming all-powerful in
the Middle Ages, the only way any real scientific progress could be made was under its supremacy.
It implies that it is correct that scientific thought existed in the Middle Ages. There are two primary
functions that the scientific tradition performed scientifically in the Middle Ages. First, Greek-
language science died out with the closing of the Neo-Platonic school, but classical scientific
thought was preserved through the Latin tradition. Secondly, a religious culture supported
universities for the first time in history to maintain the fulfillment of the fundamental disciplinary
responsibility of science. Although philosophically sustained, medieval scientists were able to
formally establish its experimental basis. Although critics say that medieval Christianity was
directly opposed to scientific research, some clergy even maintained advanced laboratories (Siviour,
Smithson, & Harrison, 2024)."* Many universities were supported by the Church to investigate
epistemologically, methodologically, and mathematically the nature of the universe in which they
lived. Although the Middle Ages were said to be the main obstacle to scientific thought, the greatest
patron of universities in that era was the Christian Church. Although some commentators try to
misinterpret the whole based on certain events, it is only an attempt to confirm personal
preferences. Finally, it is important to explain Sir Isaac Newton. That is 'if | have gone a little
further, it is to stand on the shoulders of giants(Falk, 2020)." There is a strong difference between
myth and real truth.
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