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[bookmark: _Toc374717004]Brief Overview
	It is March 6, 1712. A dispute between two great minds, Sir Isaac Newton and Gottfried Wilhelm Leibniz, has culminated in the creation of a committee by the Royal Society of London. This committee is tasked with deciding who deserves to claim the invention of calculus as his own. Appointed to the committee are some fellows who will clearly support one of the two men and some fellows who will have to decide who to support as the game progresses. The Newtonians, the fellows that are friends with and supporters of Sir Isaac Newton, intend to convince the rest of the committee that calculus should be attributed to Newton and to instill the possibility that Leibniz is a mere plagiarizer.  The Leibnizians, who sympathize with Leibniz in this affair, are determined to clear his name from these charges of plagiarism and to demonstrate that he deserves the recognition as the inventor of calculus, which he has enjoyed for over 20 years to this point.
	The main issues under contention include the evidence supporting each man’s claim to calculus, the proper criteria for assigning intellectual property, and the merit of each man’s mathematical philosophy. As these two factions oppose each other in debate, the third faction, the Indeterminates, made of those fellows who have no initial bias toward either side will add their thoughts to the discussion and critically evaluate the arguments of the Newtonians and Leibnizians.
	The students will assume the roles of fellows of the Royal Society on this committee. They have three meetings, with the final one occurring on April 20, 1712, to decide, once and for all, who shall be victorious in the Calculus War.
	



[bookmark: _Toc374717005]How to React
 
Reacting to the Past is a series of historical role-playing games. Students are given elaborate game books which place them in moments of historical controversy and intellectual ferment. The class becomes a public body of some sort; students, in role, become particular persons from the period, often as members of a faction. Their purpose is to advance a policy agenda and achieve their victory objectives. To do so, they will undertake research and write speeches and position papers; and they will also give formal speeches, participate in informal debates and negotiations, and otherwise work to win the game. After a few preparatory lectures, the game begins and the players are in charge; the instructor serves as adviser or “gamemaster.” Outcomes sometimes differ from the actual history; a post-mortem session at the end of the game sets the record straight. 

The following is an outline of what you will encounter in Reacting and what you will be expected to do. While these elements are typical of every Reacting game, it is important to remember that every game has its own special quirks. 

Game Set-up 

Your instructor will spend some time before the beginning of the game helping you to understand the historical background. During the set-up period, you will read several different kinds of material: 

· The game book (from which you are reading now), which includes historical information, rules and elements of the game, and essential documents; and 
· Your role, which describes the historical person you will play in the game. 

You may also be required to read primary and secondary sources outside the game book (perhaps including one or more accompanying books), which provide additional information and arguments for use during the game. Often you will be expected to conduct research to bolster your papers and speeches. 

Read all of this contextual material and all of these documents and sources before the game begins. And just as important, go back and reread these materials throughout the game. A second reading while in role will deepen your understanding and alter your perspective: ideas take on a different aspect when seen through the eyes of a partisan actor. 

Players who have carefully read the materials and who know the rules of the game will invariably do better than those who rely on general impressions and uncertain recollections. 

Game Play 

Once the game begins, certain players preside over the class sessions. These presiding officers may be elected or appointed. Your instructor then becomes the gamemaster (GM) and takes a seat in the back of the room. While not in control, the GM may do any of the following: 

· Pass notes to spur players to action; 
· Announce the effects of actions taken inside the game on outside parties (e.g., neighboring countries) or the effects of outside events on game actions (e.g., a declaration of war); and 
· Interrupt and redirect proceedings that have gone off track.

Presiding officers may act in a partisan fashion, speaking in support of particular interests, but they must observe basic standards of fairness. As a failsafe device, most Reacting games employ the “Podium Rule,” which allows a player who has not been recognized to approach the podium and wait for a chance to speak. Once at the podium, the player has the floor and must be heard. 

In order to achieve your objectives, outlined in your role sheet, you must persuade others to support you. You must speak with others, because never will a role contain all that you need to know, and never will one faction have the strength to prevail without allies. Collaboration and coalition-building are at the heart of every game.

Most role descriptions contain secret information which you are expected to guard. Exercise caution when discussing your role with others. You may be a member of a faction, which gives you allies who are generally safe and reliable, but even they may not always be in total agreement with you. 

In games where factions are tight-knit groups with fixed objectives, finding a persuadable ally can be difficult. Fortunately, every game includes roles that are undecided (or “indeterminate”) about certain issues. Everyone is predisposed on certain issues, but most players can be persuaded to support particular positions. Cultivating these players is in your interest. (By contrast, if you are assigned an "indeterminate" role, you will likely have considerable freedom to choose one or another side in the game; but often, too, indeterminates have special interests of their own.) 

Cultivate friends and supporters. Before you speak at the podium, arrange to have at least one supporter second your proposal, come to your defense, or admonish those in the body not paying attention. Feel free to ask the presiding officer to assist you, but appeal to the GM only as a last resort. 

Immerse yourself in the game. Regard it as a way to escape imaginatively from your usual "self"-- and your customary perspective as a college student in the 21st century. At first, this may cause discomfort because you may be advocating ideas that are incompatible with your own beliefs. You may also need to take actions which you would find reprehensible in real life. Remember that a Reacting game is only a game and that you and the other players are merely playing roles. When they offer criticisms, they are not criticizing you as a person. Similarly, you must never criticize another person in the game. But you will likely be obliged to criticize their persona. (For example, never say, "Sally's argument is ridiculous." But feel free to say, "Governor Winthrop's argument is ridiculous"-- though you would do well to explain exactly why!) Always assume, when spoken to by a fellow player—whether in class or out of class—that that person is speaking to you in role. 

Help to create this world by avoiding the colloquialisms and familiarities of today’s college life. Never should the presiding officer, for example, open a session with the salutation, “Hi guys.” Similarly, remember that it is inappropriate to trade on out-of-class relationships when asking for support within the game. ("Hey, you can't vote against me. We're both on the tennis team!") 

Reacting to the Past seeks to approximate of the complexity of the past. Because some people in history were not who they seemed to be, so, too, some roles in Reacting may include elements of conspiracy or deceit. (For example, Brutus did not announce to the Roman Senate his plans to assassinate Caesar.) If you are assigned such a role, you must make it clear to everyone that you are merely playing a role. If, however, you find yourself in a situation where you find your role and actions to be stressful or uncomfortable, tell the GM.

Game Requirements 

Your instructor will explain the specific requirements for your class. In general, a Reacting game will require you to perform several distinct but interrelated activities: 

· Reading: This standard academic work is carried on more purposefully in a Reacting course, since what you read is put to immediate use. 
· Research and Writing: The exact writing requirements depend on your instructor, but in most cases you will be writing to persuade others. Most of your writing will take the form of policy statements, but you might also write autobiographies, clandestine messages, newspapers, or after-game reflections. In most cases papers are posted on the class website for examination by others. Basic rules: Do not use big fonts or large margins. Do not simply repeat your position as outlined in your role sheets: You must base your arguments on historical facts as well as ideas drawn from assigned texts--and from independent research. (Your instructor will outline the requirements for footnoting and attribution.) Be sure to consider the weaknesses in your argument and address them; if you do not your opponents will. 
· Public Speaking and Debate: Most players are expected to deliver at least one formal speech from the podium (the length of the game and the size of the class will affect the number of speeches). Reading papers aloud is seldom effective. Some instructors may insist that students instead speak freely from notes. After a speech, a lively and even raucous debate will likely ensue. Often the debates will culminate in a vote. 
· Strategizing: Communication among students is a pervasive feature of Reacting games. You should find yourself writing emails, texting, and attending meetings on a fairly regular basis. If you do not, you are being outmaneuvered by your opponents. 

Skill Development 

A recent Associated Press article on education and employment made the following observations: 

	“The world’s top employers are pickier than ever. And they want to see more than high marks and the right degree. They want graduates with so-called soft skills—those who can work well in teams, write and speak with clarity, adapt quickly to changes in technology and business conditions, and interact with colleagues from different countries and cultures. . . . And companies are going to ever-greater lengths to identify the students who have the right mix of skills, by observing them in role-playing exercises to see how they handle pressure and get along with others . . . and [by] organizing contests that reveal how students solve problems and handle deadline pressure.” 

Reacting to the Past, probably better than most elements of the curriculum, provides the opportunity for developing these “soft skills.” This is because you will be practicing persuasive writing, public speaking, critical thinking, problem-solving, and collaboration. You will also need to adapt to changing circumstances and work under pressure.



[bookmark: _Toc374717006]Historical Background
[bookmark: _Toc374717007]Timeline
Meant to accompany the Core Reading assigned to all students—pg 431-441 of The Cambridge Companion to Newton by Cohen and Smith.
	
1642
· December 25th: Birth of Sir Isaac Newton
1646
· July 1st: Birth of Gottfried Wilhelm Leibniz
1665-1667
· Newton’s annus mirabilis (year of wonder) during which he invented his method 	of fluxions and fluents (calculus), theory of universal gravity, and his theory of 	color.
1669
· Newton writes De Analysi per Aequationes Numero Terminorum Infinitas (On 	Analysis by Means of Equations Having an Infinite Number of Terms). This is the 	first of the two papers Newton wrote but did not publish on his version of 	calculus.
1671
· Newton writes Tractus de Methodis Serierum et Fluxonium (A Treatise of the 	Methods of Fluxions and Series). This is the second of the two papers Newton 	wrote but did not publish on his version of calculus.
1672
· John Collins had a copy of De Analysi made without Newton’s knowledge; Pg 41
· Leibniz moved to Paris.
1673
· 	Leibniz inducted as fellow in Royal Society of London.
1675
· October-November: Leibniz develops his method of calculus.
1676
· Leibniz meets with John Collins in London. 
1682
· Acta Eruditorum began publication as a monthly scholarly journal (Leibniz and 	Otto Mencke cofounders)
1684
· October 10: Leibniz publishes Nova Methodus Pro Maximis et Minimis (New 	method for maxima and minima) in the Acta. This is the first calculus publication 	ever; it contains rules of differentiation. 
1696
· Johann Bernoulli poses the “brachistochrone” problem.
1699
· Fatio de Duillier felt slighted by Leibniz, and made the first accusation that 	Leibniz plagiarized from Newton’s calculus.
1704
· L’hopital publishes calculus textbook.
1708
· Keill appends his first accusations against Leibniz to his “Laws of Forces” 	published in the Philosophical Transactions.
1712
· January: Delivery of Leibniz’s second letter demanding an apology from John 	Keill and requesting that the Royal Society intervene in the matter.
· Royal Society of London appoints a committee to settle the dispute.


[bookmark: _Toc374717008]Historical Context Essays

	Understanding the dispute between Sir Isaac Newton and Gottfried Wilhelm Leibniz over priority to the method of analysis now known as calculus requires some awareness of the development of scientific and mathematical ideas leading up to 1712, when the Royal Society of London appointed the committee to settle the dispute. Specifically, the following essays will convey an overview of the Scientific Revolution and the development of mathematics leading up to Newton and Leibniz’s time, and the introduction of academic societies and journals in the 17th century.

Scientific Revolution

	The Scientific Revolution closely followed the Renaissance in Europe. There is some disagreement, but popular definitions of the Scientific Revolution date it beginning with the Copernican Revolution, when Nicolaus Copernicus published his argument that the sun was the center of the solar system in 1543, to either the publishing of Sir Isaac Newton’s Principia (1687) or to his death in 1727. Whereas the European Renaissance was focused on the rediscovery of the ancient works of the Greeks and an extension of their methods, the Scientific Revolution marks the period of transition from the ancients’ system of seeking knowledge about the natural world, to a new system; the Scientific Revolution marks the conception of the contemporary scientific method. The modern scientific method is a product of two developments from that time: the application of mathematics to nature and the implementation of empiricism.1  
	Prior to the Scientific Revolution, the application of mathematics was seen as a supporting tool to the Aristotelian system of beliefs built on a divine order in the universe.  However, towards the end of the Renaissance, as new discoveries continually necessitated patching the Aristotelian system, some scholars sought a more accurate worldview.  Instead of trying to make the mathematics fit to preconceived beliefs about the world, these innovators would base their theories of nature on the results of mathematical inquiry.  For example, when Copernicus put forth his heliocentric model of the solar system, he did not justify his claims with philosophical and physical explanations. Instead, he asserted that it must be true because “the mathematics demands it.”2 This was one of the first instances of the “mathematization of nature”3 during the Scientific Revolution. The new formulation of nature culminated in Newton’s Principia as he reconciled the mechanics of the cosmos with the motion of objects in daily life through his laws of motion and law of gravity.
	People began to look to objective, repeatable experiments rather than subjective experience as the basis for knowledge. In the Aristotelian system, importance was assigned to qualities rather than quantities.  However, during the Scientific Revolution, scholars abandoned the subjectivity of qualities for the objective nature of measurements.4 Accordingly, many scientific instruments were invented during the Scientific Revolution, including the telescope, the barometer, the microscope, and the thermometer for measurement in addition to calculating devices.5 The advent of empiricism was not merely a product of the new mathematical approach. In fact, Sir Francis Bacon, sometimes called the “father of empiricism”6 went so far as to “explicitly rejec[t] the validity of mathematics for understanding the natural world.”7 Still, it was the merger of both mathematics and empiricism that led to the modern scientific method.

Mathematical Progress
	
	Several great advances in mathematics occurred during the Scientific Revolution that were necessary for the eventual invention of calculus. Several great men added to the corpus of mathematical knowledge during this period.  The most important advancements leading to calculus came at the hands of men including Francois Viete, Rene Descartes, and a cast of other men. 
	Critical to the development first of analytic geometry and later calculus, was the invention of symbolic algebra. In 1591, Francois Viete, a French mathematician, was the first man to use letters to represent unknown quantities in mathematical equations.  He pioneered literal symbolic algebra.8 His system would be crucial to Rene Descartes’s next important innovation.
	By 1628, Rene Descartes had a key insight into the fundamentals of mathematics when he crafted his analytic geometry. This creation of the Cartesian coordinate system introduced a direct link between geometry and algebra, as it allowed algebraic equations to be plotted as geometric curves in the Cartesian plane and geometric curves to be defined by algebraic equations.9  
	The ideas behind calculus developed from Archimedes’s method of exhaustion.  Several men built on each other’s findings before calculus was eventually arrived at as a complete method of analysis.  In fact many of the rules of differentiation as they are known today were discovered before Newton or Leibniz even began their mathematical education. The men who contributed to the discovery of calculus in the century leading up to its discovery include Stevin, Valerio, Kepler, Fermat, Cavalieri, Galilei, Oresme, Torricelli, Roberval, Gregory, Pascal, Wallis, Sluse, Barrow, and Huygens. Of these men, Isaac Barrow and John Wallis were the most directly influential to Newton’s development of his method of fluxions, while Pascal and Huygens were the most directly influential to Leibniz’s development of his calculus. Although there were several men that used infinitesimals to find tangents and quadratures of curves, the founder of the method of calculus is recognized as having general methods of finding derivatives, knowing the fundamental theorem of calculus, and realizing that their general methods could solve on its own a whole set of previously difficult problems relating to motion, tangents, maximization, and quadratures.10
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[bookmark: _Toc374717010]Major Issues For Debate
1. What is the evidence supporting each side’s claim for calculus?
2. What criteria should matter when assigning someone claim to an idea?
a. Does the first inventor deserve the right?
b. Does the first publisher deserve the right?
c. Should an inventor’s use or nonuse of his ideas affect his right?
3. Going forward, should mathematics have its basis in the rigors of geometry or in the abstract symbolism of analysis?

[bookmark: _Toc374717011]Rules and Procedures
1. By-Laws

1. Committees
1.1. Committee Officials
1.1.1. Every committee shall have an official chairman and secretary.
1.1.2. These positions shall be appointed prior to the committee’s first meeting by either
1.1.2.1. The President of the Royal Society or
1.1.2.2. The Secretary of the Royal Society

1.2. Meetings
1.2.1. An opening prayer must be said before each meeting.
1.2.2. The committee chair shall appoint a committee member to pray.

1.3. Discussion
1.3.1. Thou shalt raise thy hand and speak when called upon by the appointed committee chair.
1.3.2. The first time a member speaks at a committee, they must introduce themselves, including some of the following:
1.3.2.1. Name
1.3.2.2. Degrees and Positions
1.3.2.3. Areas of Expertise

2. Procedures
a. Voting
i. Voting will occur in the third and final meeting. Your votes are weighed by your academic prestige. 
b. Academic Prestige
i. Each role is assigned a number of initial Academic Prestige points.
ii. Players’ prestige can change as a result of:
1. Math Duels
2. Chaotic Events
3. Prestige Opportunities located on Role Sheets
4. Acknowledgement by GM for excellent play
c. Math Duels
i. Players may challenge each other to Math Duels.
ii. Players may agree to wager a certain number of prestige points beforehand.
1. If no agreement is made the default amount is 10 points.
iii. The winner will gain the wagered amount and the loser will lose the wagered amount of points.
d. Chaotic Events
i. Unforeseeable events may affect any player’s academic prestige for the better or for the worse.
ii. If you receive a Chaotic Events card, you must read it aloud at the beginning of the meeting when the committee chair, Abraham Hill, asks for any news.


[bookmark: _Toc374717012]Basic Outline of the Game
	The game begins on the eve of the first meeting of the committee as the factions are given a chance to come together and meet with each other. During this time the Leibnizians and Newtonians should gather with their respective factions to discuss their objectives and how they might be achieved. The Indeterminates will all meet with each other to introduce themselves and try to learn more about each other’s roles and objectives. After 15 minutes, it is time to begin the first committee session.
	The first committee session occurs on March 6th 1712. The topic of the discussion for the first meeting is what pertinent evidence does each side have? After the allotted 30 minutes are over, Abraham Hill will conclude the session and remind the committee that the next meeting will convene on April 3rd. 
	The first intermission, which represents the few weeks between the first and second meetings, occurs for the last 15 minutes of the first class session and the first 15 minutes of the second class-session. During this time, the players are free to meet within their factions to strategize or with other factions to help them attain their goals. For example, students may want to speak with an indeterminate to learn what sort of message would be persuasive to him. Math Duels and Chaotic Events drawings take place during this time.
	The second committee meeting, which occurs on April 3rd, will follow a template similar to the first. The topic of the discussion for the second meeting is what should be considered when assigning intellectual property? 
	The second intermission represents the weeks between the second and final meetings. The intermission is allotted 30 minutes and it allows for the same activities as the first intermission.
 	When the second intermission is over, the third and final meeting, which occurs on April 24th, will be held in the same fashion as the second meeting. The main topic of this meeting will address the future of mathematics: should mathematics be grounded in the rigors of geometry or the symbols of analysis. Also during this meeting, the Newtonians and Leibnizians should give their final statements before the vote is taken.  Then, during the last 15 minutes, after these closing statements have been made, voting will take place.
[bookmark: _Toc374717013]Assignments
	Although an instructor may assign you other assignment, some are built into the game.  These include the Voting Tables for Indeterminates and the Prestige Opportunities for everyone.  Both assignments will be found on the assigned role sheet. Voting Tables should be filled out as described on the role sheets and will be counted towards the participation credit of students in the Indeterminate faction.  Prestige Opportunities are not mandatory, but can grant each student an increase in Academic Prestige points that may help them attain victory in the game if the player completes and submits the assignment.
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[bookmark: _Toc374717015]List of All Possible Players:
Newtonians: These players will argue for Sir Isaac Newton’s claim to calculus.
· Edmond Halley
· William Jones
· Abraham de Moivre
· Brook Taylor
· Francis Aston The Secretary of the Committee

Leibnizians: These players will argue for Gottfried Wilhelm Leibniz’s claim to calculus.
· Johann Bernoulli
· Giovanni Poleni
· Johann Scheuzer
· Christian Von Wolff
· Ludwig Friedrich Bonet

Indeterminants:
· Abraham Hill The Chair of the Committee
· William Burnet
· Francis Robartes
· Antonio Vaillisneri
· John Arbuthnot
[bookmark: _Toc374717016]List of All Figures with Brief Biographies:
Newtonians:
· Edmond Halley
· 56-year-old Englishman. 
· Great friend of Sir Isaac Newton for decades. 
· His chief interests are in astrology.
· Inducted as fellow in 1678
· William Jones
· 37 year-old Englishman.
· Coffee house lecturer.
· Introduced the symbol  to denote the ratio between a circle’s circumference and diameter.
· Friend of Sir Isaac Newton
· Inducted as fellow in 1711
· Abraham de Moivre
· 45 year-old French Calvinist.
· Coffee house lecturer.
· Friend of Sir Isaac Newton
· Inducted as fellow in 1697
· Brook Taylor
· 27 year-old Englishman
· Coffee House Lecturer
· Inducted as fellow in 1712
· Francis Aston
· 68 year-old Englishman
· Secretary of the Committee
· Attended Trinity College
· Inducted as fellow in 1678

Leibnizians:
· Johann Bernoulli
· 45 year-old Swiss
· Close friend of Leibniz
· Mathematical innovator
· Holds the Chair of Mathematics at the University of Basel
· Inducted as fellow in 1712
· Giovanni Poleni
· 29 year-old Venetian
· Marquis of Holy Roman Empire
· Holds chair of Astronomy and Meteorology at the University of Padua
· Inducted as fellow in 1710
· Johann Scheuzer
· 39 year-old Swiss
· Physician
· Adventurer
· Mapped the Swiss Alps
· Inducted as fellow in 1703
· Christian Von Wolff
· 33 year-old Austrian
· Philosopher
· Close friend of Leibniz
· Inducted as fellow in 1710
· Ludwig Friedrich Bonet
· 27 year-old Swiss
· Residential Minister for Prussia in England
· Inducted as fellow in 1711

Indeterminants:
· Abraham Hill
· 79 year-old Englishman
· Chair of the Committee
· Founding member of Royal Society
· Inducted as fellow in 1660
· William Burnet
· 25 year-old Dutch
· Aspiring Politician
· Student of Newton
· Acquaintance of Leibniz
· Inducted as fellow in 1706
· Francis Robartes
· 62 year-old Englishman
· Vice President of the Royal Society
· Member of House of Commons
· Inducted as fellow in 1673
· Antonio Vaillisneri
· 51 year-old Tuscan
· Physician
· Interest in biology
· Inducted as fellow in 1703
· John Arbuthnot
· 45 year-old Scot
· Fourth physician to Queen Anne
· Interest in satire
· Used to tutor mathematics
· Inducted as fellow in 1704
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