Reading Guide for David C. Lindberg, The Beginnings of Western Science, 2nd edition.

Reading Guide for David C. Lindberg, The Beginnings of Western Science, 2nd edition. Chicago: The University of Chicago Press, 2007.
Read: Chapter 3 (Aristotle’s Philosophy of Nature, paragraphs 1-41) & Chapter 12 (The Physics of the Sublunar Region, paragraphs 1-2, 33-55)
Core question:

How did people handle the facts/phenomena they knew?
Introduction
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Since Renaissance, a revival of Hellenistic thoughts, human reason has gradually become widely accepted as essential in searching for the principle(s) governing the universe and this gave rise to modern science. Some remarkable characters like Copernicus, Galileo, Newton and Darwin are generally regarded as founders of modern science. What was science like before these people? If modern science has its roots in ancient Greek science, how was the knowledge preserved, and what was the role of this knowledge in the development of science? We may find the answers in David Lindberg’s The Beginnings of Western Science. The book gave us an account of the development of science in Western Europe as well as the Middle East from the period of the Late Roman Empire to around 1500 AD, with a focus on Aristotelian thoughts which were dominating at the time.


The book begins with the ancient Greek philosophy, mathematical and medical sciences. Following with the introduction to the role of Christianity on the development of sciences and the Islamic reception of Greek science, the inheritance and the diffusion of early Greek ideas were shown. After that, the Translation movement between Europe and the Islamic world, and the rise of universities put further the development of medieval science. At the latter part of the book, some reflections and criticisms on the early ideas by the medieval natural philosophers are introduced, and we can see how such criticisms had put a new foundation for the birth of new sciences in the post-medieval age.
The selected reading is taken from Chapters 3 and 12. In these chapters, the author focuses on the scientific development in a framework of Aristotelian science, and a number of concepts related with Aristotelian physical science are discussed. In Chapter 3, the first issue of concern is the nature and change of an object. Secondly, we will go through the Aristotle universe. Finally, Aristotle’s theory of motion will come to our attention. What causes an object thrown up to move upwards, decelerate, come to a halt and then fall with acceleration? Aristotle attempted to explain such phenomena claiming that every object has its “natural place” and will approach that place if it is not there. Matters were divided to light and heavy types, each belonging to different natural places. This theory and the law of motion that Aristotle proposed invited much criticism among scholars in the fourteenth century. In Chapter 12, we will see that in response to the Aristotelian view, scientists came up with theoretical constructs and alternative solutions to this problem, like a more precise definition of different kinds of motion by the Merton scholars, and the concept of impetus by John Buridan as an explanation of motion. In such mixture of good and bad ideas, Galileo, the founder of modern mechanics, has relied on medieval concepts in constructing his new science of mechanics. They are intermediate stages for scientific advancement.
As we study the history of science, we may see how generations of scientists approach questions of nature, using their human reasoning and whatever technology and knowledge available to them at their time. Very often they would come to wrong conclusions, but the quest for knowledge never stops. What motivates this tireless pursuit for knowledge and understanding of nature? What is the ultimate goal of this quest? While science may provide answers, it may also open up many more questions for us.

Glossary of Lindberg
	Parmenides (帕梅尼德斯)
	A pre-Socratic philosopher. In his poem “On Nature”, there is a section "The Way of Truth", in which he explains how reality is one, change is impossible, and existence is timeless, uniform, necessary, and unchanging. In another section "The Way of Opinion", he explains the world of appearances, in which one's sensory faculties lead to conceptions which are false and deceitful. (Wikipedia)

	Kinematics (運動學)
	A pure mathematical study of the description of motion without concerning the cause of motion.

	Dynamics (動力學)
	A study of motion concerning the cause of motion.


Suggested outline of the text:

Chapter 3

1-2 Aristotle's life and work

3-12 Metaphysics and epistemology

   3: Plato's view on reality

   4-5: Aristotle's view on reality

   6-8: Form and matter

   9-11: The theory of knowledge of Aristotle's thought

   12: Aristotle's theory and his scientific practice

13-22 Nature and change

   13: Introduction

   14: Change as a result of change in form

   15: Three categories associated with being to escape from Parmenideans' objection.
   16-17: Cause of change: Aristotle's theory of "nature"

   18: A qualification of Aristotle's theory of "nature"

   19: Aristotle's view on controlled experiment

   20-22: Four Aristotelian causes

23-31 Cosmology

   23: Introduction

   24: The origin of the cosmos

   25: The celestial region

   26: The sublunar region

   27-28: On vacuum

   29: On heaviness and lightness of the elements

   30: Sphericality of the universe

   31: The universe as a universe of place
32-41 Motion, terrestrial and celestial

   32: Introduction: mover and two types of motion

   33: The concept of mover

   34: Projectile motion

   35-36: The theory of force, resistance and speed

   37: Criticism of Aristotle's theory

   38-40: Celestial motions

   41: The cause of celestial motions

Chapter 12

1-2 Introduction

[...]

33-47 Mathematical description of motion

   33: Introduction

   34: Early attempts to measure motions in terms of distance and time

   35: Impact of mathematical analysis: development of kinematics

   36: Contribution made by Merton scholars

   37-38: Intensity and quantity 

   39-43: Geometrical representations of quantities

   44: The proof of "mean-speed theorem"

   45: The proof of the "1:3 theorem"

   46-47: Two remarks

48-55 The dynamics of local motion

   48: Introduction

   49: The problems of identifying the mover in Aristotelian physics.

   50: The mover of natural motion

   51: The mover of projectile motion

   52-53: Philoponus' "incorporeal motive force" and reactions

   54-55: Buridan's theory of impetus

Major contribution by each group/individual:

	Aristotle
	4-element theory

	Avicenna and Averroes
	Refusing Aristotle’s idea of “motion by nature”

	John Philoponus
	Idea of “impressed motive force”

	Mertonians
	Definitions of velocity, acceleration and the mean-speed theorem of uniformly accelerated motion

	Oresme
	Geometrical proof of mean-speed theorem

	John Buridan
	Idea of “impetus” to explain motion


Study Questions (Answers can be found at the end of this session.)
Chap. 3

(Chap. 3, Para. 3-4: Ancient views on reality) 
	1. Which of the following is Aristotle’s view on reality?

	(a)

Traits have a prior existence in the world of forms
(b)

Corporeal objects exists independently

(c)

A perfect form of dog exists

(d)

He totally denies the material world




(Chap. 3, Para. 6-8: Form and matter) 
	2. Which of the following about form and matter is correct?

	(a)

Form and matter are inseparable.
(b)

Form is incorporeal, while matter is corporeal.
(c)

Form belongs to the world of forms, while matter is in the material world.  

(d)

Form and matter are characteristics of the world of forms.



(Chap. 3, Para. 9-11: Aristotle's thought on knowledge)
	3. Arrange the steps of acquiring knowledge according to Aristotle’s theory of knowledge.

	I.

Memory
II.

Sense experience
III.

Process of intuition


	(a) I, II and III.
(b) II, III and I.   (c) III, I and II.   
(d) II, I and III.


(Chap. 3, Para. 13-22: Nature and change) 

True or False

4. Aristotle would describe the heating of an object as “from nonbeing hot to being hot”.

5. The nature of the human body is the sum of the natures of its various organs.
	6. According to Aristotle, which of the following statements about controlled experimentation is correct?

	(a)

It is necessary for investigating nature.

(b)

It violates the nature of objects.
(c)

It is unnecessary for investigating projectile motion.

(d)

It violates Plato’s view on the world of forms.




(Para 20-22: Four Aristotelian causes) 

7. What is the formal cause in the production of a statue?
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(Para 23-31 Cosmology)

True or False

8. Aristotle accepted the existence of vacuum.

9. According to the author, we can infer from the sphericality of the Earth that the Sun revolves around the Earth.

(Chap. 3, Para. 32-33: Mover and two types of motion)
	10. According to Aristotle, which of the following is/are basic type(s) of motion?

	I.

Natural motion
II.

Violent motion
III.

Uniformly accelerating motion


	(a) I only.  
(b) II only.   (c) I and II only.   
(d) I, II and III.


True or False

(Chap. 3, Para. 32-33: Mover and two types of motion)
11. According to Aristotle, a freely falling object does not need a mover.

(Chap. 3, Para. 34: Projectile motion)
12. According to Aristotle, the mover of a projectile motion is the air around the object.
(Chap. 3, Para. 35-36: The theory of force, resistance and speed)

13. According to the mathematical expressions of motion in Para 36, objects of different heaviness fall at different speeds.

(Chap. 12, Para 33-47 Mathematical description of motion)

14. Mathematical description of motion played an important role in the early research of motion.

15. Dynamics is concerned with the causes of motion.

(Chap. 12, Para 33-47 Mathematical description of motion)

16. Temperature is a measure of the quantity of heat.

(Chap. 12, Para 39-43: Geometrical representations of quantities)

	17. In a figure with time as the x-axis and intensity of motion (velocity) as the y-axis, which of the following represents the quantity of motion (distance)?



	(a)

The area under the line.

(b)

The highest point of the line.

(c)

The lowest point of the line.

(d)

It is not possible to calculate the distance by using the figure.




(Chap.12, Para 44: Proof of Merton rule)

	18. What method did Oresme apply to prove the Merton Rule (mean-speed theorem)?

	(a)

Statistics

(b)

Calculus

(c)

Probability

(d)

Geometry



True or False

(Chap. 12, Para 33-47 Mathematical description of motion)

19. The Merton scholars applied the mean-speed theorem in the real world successfully.
(Chap.12, Para 48-55 The dynamics of local motion)

	20. Which of the following statements is/are Philoponus’ view(s) on the role of medium in a motion?

	I.

The medium resists motion.
II.

The medium can be a mover.
III.

The medium provides incorporeal motive force.


	(a) I only.
   (b) III only.   (c) I and II only.   
(d) I, II and III.


(Chap.12, Para 48-55 The dynamics of local motion)

	21. What is the key difference between “momentum” and “impetus”?

	(a)

Impetus is considered as the quality of motion, while momentum is the quantity of motion.

(b)

Impetus is related to kinematic of motion while momentum is related to dynamics.
(c)

Impetus is considered as the cause of motion while momentum is a measure of motion.
(d)

Impetus is considered as a measure of motion while momentum is the cause of motion.



— End
( Brief overview of the book


( In our selected chapters (Ch.3 and 12)


( Things to ponder
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