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Abstract 
While textbooks are deservedly considered valuable and interesting primary sources by mathematicians 

as well as by historians of mathematics education, these materials generally provide little insight into how 
classes were conducted each day or into what students actually learned. To develop a more complete picture of 
educational practice, textbooks must be combined with information gleaned from administrative records, 
student notebooks, student reminiscences, obituaries, and the like. Unearthing that sort of documentation, 
though, often depends as much on serendipity as on systematic research. John Playfair (1748-1819) served 
as professor of mathematics and then of natural philosophy at the University of Edinburgh. In addition to 
Elements of geometry and Illustrations of the Huttonian theory of the Earth, the books for 
which he is best known, he organized his lectures into Outlines of Natural Philosophy (2 vol., 
Edinburgh, 1812-1814). There are also at least 5 extant sets of notes taken by students who attended his 
natural philosophy course. This paper will analyze the explanatory power of these particular notes and 
suggest broader conclusions about the historiography of mathematics education. 

Introduction 

How do we know what happened in mathematics classrooms? Among the 
possible types of documentation, textbooks are relatively ubiquitous, especially 
those that were widely used and thus printed repeatedly. Yet, because teachers 
often cannot cover the entire text and because they may include materials that 
were not in the textbook, these sources provide only an idealized picture of 
classroom practice. Administrative records and institutional histories may give 
additional information about the structure and objectives of a course, although 
these sources generally lack detail about daily content as well as data about learning 
outcomes. In some cases, when the archival record includes examinations, we do 
find a multitude of facts to process--which raises its own problems with finding 
common trends and unifying themes. We might find out about an instructor’s style 
and personality from obituaries and student memoirs, but these works are shaped 
by what their creators chose to remember long after their studies, with the result 
that their utility is limited for helping us understand what students actually learned. 
Finally, student notes can indicate what the class studied each day--assuming the 
notebook is complete, the student was reasonably competent, and the notes 
survived the vicissitudes of history. (Leme da Silva, & Valente, 2009) Given that 
each type of source thus comes with methodological shortcomings as well as 
strengths, perhaps the question ought to be whether it is even possible to discern 
what was taught and what was learned in mathematics classrooms. 

At the University of Edinburgh, John Playfair (1748-1819) was employed as 
joint professor of mathematics from 1785 to 1805 and then served as the sole 



Amy Ackerberg-Hastings 

 4 

professor of natural philosophy from 1805 to 1819. Nearly every biographical 
memoir of Playfair contains effusive praise for his teaching. For example, his 
editor at the Edinburgh Review, Francis Jeffrey, eulogized him by crediting his “rare 
qualities” with “enabling him to direct his pupils to the most ample and luminous 
methods of inquiry, and to imbue their minds . . . with that fine relish for the 
truths it disclosed.” ([Jeffrey], 1819, p. 164) Similarly, a former student, Henry 
Cockburn, provided a laundry list of the characteristics that made Playfair an 
“amiable philosopher”: “profound, yet cheerful; social, yet always respectable; 
strong in his feelings, but uniformly gentle; a universal favourite, yet never moved 
from his simplicity.” (Cockburn 1856, p. 358) David Talbot Rice noted that 
another student described Playfair as “a charming teacher, so simple, unaffected 
and sincere in manner, so chaste in style, so clear in demonstration.” (Talbot Rice, 
1957, pp. 171-173) 

Other historians have offered evidence of Playfair’s work ethic and teaching 
practices. Unlike his predecessors, Playfair treated his professorship as a full-time 
job, (Morrell, 1971). He conducted algebra as a separate course, equally valid with 
geometric approaches, and he set his students to solving problems. (Pycior, 1997, 
p. 275) Unless he was demonstrating an experiment, Playfair read his lectures 
verbatim. (Grant 1884, (1), p. 353) His 1793 Prospectus of a Course of Lectures on Some 
of the Practical Parts of the Mathematics lists the topics in astronomy, geography, 
navigation, and gunnery that interested him. (Playfair, 1793) Elsewhere, I have 
analyzed the content and philosophical approach of his famous geometry 
textbook, the 1795 Elements of Geometry. (Ackerberg-Hastings, 2002) His other 
textbook was Outlines of Natural Philosophy (1812-1814), about which we will say 
more below. The books he read to prepare for teaching, and volumes he may have 
given away to the students who boarded in his home, are examined in Dean (1983) 
and Ackerberg-Hastings (2008). On the other hand, institutional records of 
Playfair’s teaching are scanty because all examinations were oral and because few 
students paid the fees required to officially graduate from the University. (Wright, 
1979; Horn, 1967, p. 43) 

Although the documentation for Playfair’s teaching overall is therefore typically 
piecemeal, there are at least five sets of student notes from Playfair’s natural 
philosophy class in existence. Four of the students were natives of Scotland. While 
Playfair supported the education of women, these students were probably all men. 
From 1806 to 1807, James Borthwick took down three substantial volumes, 
(Borthwick, 1806-1807). During the 1807-1808 school year, George Rennie (1791-
1866) created 240 pages with a careless hand, (Rennie, 1807-1808). An unknown 
student prepared a four-volume set of notes between 1808 and 1809, (Anonymous 
A, 1808-1809). Between January and March in 1811, another student whose name 
is not recorded wrote down nearly one hundred pages, (Anonymous B, 1811). 
Finally, in 1812, William Battie Wrightson (1789-1879) of England prepared a 
manuscript of twenty pages, (Wrightson, 1812). In the interpretations they 
engender, the notes are limited in several respects that we will explore below. 
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Nonetheless, chronologically the notes provide a nearly comprehensive record of 
the first half of Playfair’s tenure in the chair of natural philosophy. Indeed, as a 
whole, these manuscripts illustrate the historiographical complexity of this form of 
evidence, while simultaneously yielding insights into the composition of the 
student body at Edinburgh and the content of Playfair’s course. 

The natural philosophy course at the University of Edinburgh 

By 1805, the University of Edinburgh was divided into four faculties: Theology, 
Arts, Law, and Medicine. In the Arts faculty, there were professors of 
Mathematics, Greek, Latin, Hebrew, Logic and Metaphysics, Natural Philosophy, 
Moral Philosophy, Civil History, Rhetoric and Belles Lettres, Practical Astronomy, 
Music, Technology, and Agriculture. Chairs in Medicine included Botany, 
Chemistry, Anatomy, Natural History, Medicine, Midwifery, and Materia Medica. 
(Horn, 1967, pp. 40-43, 46) Thus, as was common in the eighteenth century, 
subjects in the physical sciences, such as mechanics and dynamics, as well as 
theoretical astronomy fell within the purview of natural philosophy. Additionally, 
natural philosophy students learned about concerns that would belong to 
chemistry when that subject became a mature separate discipline in the nineteenth 
century: namely, the nature and properties of air and of heat. (“Chemistry” in the 
Faculty of Medicine was designed to focus on medicines and pharmacy, although 
Joseph Black (1728-1799) also explored the effects of heat on substances.) In 
addition, natural philosophy courses typically addressed magnetism, electricity, and 
optics or the study of light; these three phenomena were then understood to be 
linked through being composed of “subtle fluids.” 

Several characteristics of the course at Edinburgh had been established practice 
for at least as long as the thirty-two-year tenure of John Robison (1739-1805), 
Playfair’s immediate predecessor in the chair of natural philosophy. The 
university’s reputation for imparting practical knowledge attracted students from 
within and without Scotland; approximately fifty students would gather for lectures 
and experimental demonstrations on the upper floor of the library. (Precise figures 
were unavailable, but the total enrollment in the university was probably around 
two thousand, and Black’s chemistry course had over 200 attendees each year. The 
city of Edinburgh had approximately 70,000 residents in 1800.) These students 
paid lecture fees directly to the professor. There were no examinations, but the 
instructor would distribute class cards for each day’s attendance--class met on 
multiple occasions each week from November to May--with a class certificate 
awarded at the end of the course. Only those students who also paid matriculation 
fees would be eligible to officially graduate from the university. Thus, unlike 
universities in England or colleges in the United States, there was no single 
uniform required course of study that preceded professional training in theology, 
law, or medicine. Similarly, there were no prerequisites for courses, although 
students were encouraged to attempt natural philosophy in their fourth year (of 
five), after completing geometry, algebra, and logic. In addition to degree-seeking 
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students, local residents, aristocrats, merchants, and professionals such as teachers 
or ministers might be found in the audience, (Horn, 1967, pp. 59, 67-68, 80, 120; 
Grant, 1884, (1), pp. 271-272; Eddy, 2003, pp. 97-101; Campbell, 1983, pp. 58, 61). 

The content of Robison’s course was standard in its general outlines, if not in 
the order of its topics: dynamics, physical astronomy, mechanics, hydrodynamics, 
astronomy, optics, electricity, and magnetism. His approach to teaching natural 
philosophy was unusual in the attention he paid to the history of science; he began 
the course with an extensive discourse on the topic in order to prepare the 
students to consider philosophical issues. His attention to philosophy was another 
unique feature. Robison argued against skepticism, specifically describing David 
Hume’s ideas as defeated by Thomas Reid’s realism, and he strongly advocated for 
induction. Nonetheless, experimentation played only a small role in Robison’s 
class, as he spent most of his time lecturing. His speaking style was so fast that 
students found him difficult to follow, (Wilson, 2009, pp. 206-212, 239-241; 
Playfair, 1822, pp. 145-147). The resulting light attendance at his lectures 
eventually led him to replace a list of topics in the subject that he had first 
prepared in 1781 with his 1804 textbook, Elements of Mechanical Philosophy. This 
work was designed for students to have in front of them during lecture and was 
packed with details that time did not permit Robison to raise in class. 
(Unfortunately, only the first volume of the work, on dynamics and astronomy, 
was completed before his death in 1805.) Mechanical Philosophy illustrated his belief 
that mathematics was essential in natural philosophy in order to express natural 
laws. His material on motion, in particular, was filled with limiting ratios--which 
Robison considered more valid than differentials--integrals, geometric ratios, and 
algebraic expressions utilizing operations such as squaring and multiplying 
fractions. He was aware of international eighteenth-century advancements, but he 
omitted recent work that was too advanced for beginning students to comprehend. 
(Robison, 1804, pp. iii-vi, 28-50, 272) 

Student notes as historical evidence 

When Playfair assumed the chair of natural philosophy in late 1805, he 
apparently continued to use Elements of Mechanical Philosophy as the textbook. Unlike 
Robison, who wrote eight volumes of lecture notes for his course on chemistry at 
St. Andrews University and forty volumes of verbatim lectures on natural 
philosophy for Edinburgh University (Wilson, 2009, pp. 150, 206), no class 
preparations that Playfair may have completed have been preserved. On the other 
hand, for Robison’s course there may be only one, five-volume set of notes taken 
down by a student that survives. (The student was Thomas Charles Hope (1766-
1844), who attended Robison’s course in 1785, earned a Doctor of Medicine from 
the University of Edinburgh in 1787, and succeeded Black as professor of 
chemistry in 1799 (Wilson, 2009, p. 137).) In contrast, there are nine volumes 
prepared by five of Playfair’s students available for researchers. These notes 
provide insights into the characteristic features of Playfair’s course, enabling us to 
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compare his approach to Robison and to the overall structure of the University. 
The physical form and the content of the notes also necessitate limitations on the 
scope of their interpretation; these caveats help us affirm the care the historian 
must exercise when analyzing evidence left by students. 

The first three volumes of notes (specifically, two volumes and a supplement, 
505 pages in all) were written by James Borthwick during Playfair’s second year of 
teaching natural philosophy, 1806-1807. Borthwick was presumably connected to 
the noble Edinburgh family of that name, but his exact life dates and biography are 
unknown. His notes begin with clear breaks between numbered lectures, but the 
material soon runs together chronologically as he switched to providing headings 
for subjects and for propositions. The only date recorded in the notes appears at 
the end of the second volume, apparently indicating the end of the course, on 
April 29, 1807. These notes are full-text copies of lectures with numerous cross-
outs and some material interpolated later. While the tone is generally staid, when 
Playfair demonstrated the estimated size of the universe by reducing the distance 
to the fixed stars to a scale in which the earth was considered to be one foot from 
the sun, Borthwick enthusiastically wrote down, “As miles, according to the 
foregoing scale [the distance is] 4019 miles. Miles did you say! What an expanse! 
Greater than the poet’s fancy has yet reached!” (Borthwick, 1806-1807, (2), pp. 
583-584) Perhaps despite this spate of exclamation points, Borthwick seems to 
have been reasonably competent in recording scientific ideas on the whole. 

When Borthwick took the course, Playfair began with the philosophical 
grounds for natural philosophy, which he defined as “the knowledge of the laws by 
which the actions of nature are conducted.” (Borthwick, 1806-1807, (1), p. 2) 
Then, he covered dynamics, mechanics, hydrostatics and hydraulics, heat, 
astronomy, physical astronomy, optics, and electricity. (Astronomy dealt with the 
locations of heavenly bodies, while physical astronomy considered the forces 
exerted between heavenly bodies.) Playfair ended the course by recommending 
further reading and by asserting the importance of the history of science, the topic 
with which Robison had begun his course. Playfair’s discussions and proofs 
regularly included algebraic expressions and geometric proofs, but there were no 
appeals to calculus even though he told the students that mathematics made 
natural philosophy the “true and elegant commentary upon the phenomena of 
nature”, (Borthwick, 1806-1807, (1), p. 5). What is strange about Playfair’s 
approach to the topics of natural philosophy in this set of notes is that he repeated 
several topics in the third volume: physical astronomy, optics, and electricity. While 
the subjects overlapped, the content is not a verbatim rehash of what appears in 
the second volume. Rather, there are differences in the prose and in the examples 
cited. Additionally, the first volume is identified simply as belonging to 
“Borthwick” with no first name, the second volume has no name, and the third 
volume contains a bookplate for “John Borthwick [of] Crookston.” It may be that 
a different family member also attended Playfair’s course at some point, although 
the penmanship in all three volumes is so similar that the possibility cannot be 
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ruled out that James sought extra instruction in these topics. In other words, even 
when archivists have attributed a manuscript, there is no guarantee that the 
provenance of the student notes is fully accurate. 

The second set of notes, which is found in a single volume of 240 pages, was 
taken by George Rennie. Rennie was the eldest son of the civil engineer, John 
Rennie (1761-1821). He eventually became a successful mechanical engineer 
himself, known for manufacturing factory machinery. When he was at the 
University of Edinburgh, though, he was still relatively young, turning sixteen soon 
after his natural philosophy course began in November 1807. He boarded in 
Playfair’s house, a practice that allowed the perennially cash-strapped professor to 
earn additional income from rent and from tutoring the inhabitants of his home, 
while the parents of these youthful gentlemen were reassured that their sons were 
safeguarded from idleness and dissipation. Rennie, however, proved to be an 
academic challenge. The penmanship in his notes is hurried and sloppy, with many 
thoughts left incomplete or incomprehensible. (See Figure 1.) The veracity of his 
proofs cannot be ascertained, due to ambiguous lettering and omissions of steps. 
He left the left-hand pages blank for diagrams and drawings, but on numerous 
occasions he mentioned a figure in the text but never completed an initial sketch 
or included the illustration at all. The presence of drawings in various states of 
completion, especially those of apparatus, may indicate that students began to 
make a record of the instruments that were presented during class and then filled 
out the details later.  

The impression of a weak, inattentive student that emerges from the notes is 
supported by Playfair’s correspondence. On March 31, 1808, Playfair told John 
Rennie that, “George has pursued his studies much better than last winter but he 
still falls much short of the diligent and continued application which is essential to 
success. His apprehension is not in fault, it is even in many things quicker than 
ordinary, but steady & patient thought is yet wanting.” (Playfair, 1808) There was 
hope for the young man, though, as Playfair continued, “He is fond of 
experiments and of working with his hands, and he has sometimes carried this so 
far as to interfere with study so that I have been obliged to check it occasionally.” 
Still, Playfair recommended that George spend the summer with his family in 
London, where John had established his engineering firm, and then return to 
Edinburgh for another year of study. Although Rennie’s manuscript is the most 
explicitly mathematical of the extant sets of student notes--his sections of prose 
explanation tend to be shorter than the equivalent sections in the notes by other 
students--the evidence presented here indicates this circumstance is due to what 
Rennie was able to focus upon rather than to any changes Playfair made in the 
content he presented. Indeed, in outline form, Playfair’s topics nearly followed 
those of the previous year: philosophical definitions, dynamics, mechanics, statics, 
hydrostatics, hydraulics, aerostatics, heat, and pneumatics. It is not clear whether 
the course ended or Rennie stopped attending before Playfair reached astronomy.  
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Figure 1. Sample pages from (Rennie 1807-1808, fol. 38-39). Courtesy 
Dibner Library, Smithsonian’s National Museum of American History, 
Washington, DC. 

 
The third set of notes represents the 1808-1809 academic year. They fill three 

volumes, approximately 417 pages. There was apparently a first volume of notes 
that was not preserved with the others. What survives is labeled “Vol. II” and 
picks up on December 16, 1808, in the middle of the material on mechanics. The 
second volume also includes hydrodynamics. Volume three began on January 31, 
1809, and covered pneumatics, astronomy, and physical astronomy. According to 
volume four, between March 21 and May 7, Playfair finished physical astronomy, 
including a substantive discussion of the history of astronomy; dealt with optics, 
electricity, and magnetism; provided a list of twenty-one “best books” in natural 
philosophy; and advised students that “one of the best ways of studying any 
science is by teaching the history of its Progress.” (Anonymous A, 1808-1809, (4), 
p. 141) The student’s name is not known; I call him “Anonymous A” here. 

Where Rennie’s notes were sloppy and incoherent, this hand was small, firm, 
and precise. There are diagrams and illustrations on almost every page. Each one is 
neatly prepared, and the drawings of machines contain shading and technical 
details. As Rennie’s notes seem to indicate, these drawings may have been sketched 
initially during class and then completed later. The text, though, was likely written 
during Playfair’s lectures, as there are numerous, inconsequential scratchouts. 
“Bruntsfield Links” is written after the ending date in volume four, leaving the 
reader wondering whether Playfair conducted some sessions in one of the 
clubhouses at this historic golf course instead of in the dilapidated rooms of the 
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Edinburgh University Library. As with Borthwick’s notes, the mathematics is 
elementary: algebraic expressions, no operations more complex than square roots, 
and relatively few geometrical proofs. There may, however, be some partial 
differentials in the section on optics. This brings us back to the question of what 
was in the missing first volume. Based on the previous two years, one would 
expect to find an affirmation of the role of philosophy in natural philosophy and a 
treatment of dynamics, in addition to the first portions of the material on 
mechanics. If calculus is employed in Anonymous A’s notes on optics, might this 
branch of mathematics have been used in the dynamics notes as well? The answer 
to the question, of course, is unknowable. Even speculation could go either way. 
In Borthwick’s and Rennie’s notes, Playfair relied only on algebra; on the other 
hand, in the textbook Playfair wrote in 1812 for his natural philosophy course, 
dynamics was the only chapter in which the calculus appeared (mainly in the form 
of fluxions). (Playfair, 1812-1814, (1), pp. 17-54) 

There is then a gap for 1809-1810 and the first two months of the 1810-1811 
academic year. The fourth set of notes, one volume of approximately one hundred 
pages, was written between January 8 and March 13, 1811, by another student 
whose name was not recorded; we will call him Anonymous B. As one would 
expect from a set of notes that commence two months after the start of the term, 
the first subject covered is not philosophical concerns or dynamics but mechanics. 
The notes also have sections on hydrodynamics, pneumatics, and astronomy. Since 
the notebook terminates well before the end of the year as well, we do not know 
whether Playfair continued on to discuss subjects such as physical astronomy, 
optics, electricity, and magnetism. Mathematically, the notes contain nine 
geometrical demonstrations and some arithmetic but no algebra. As with 
Anonymous A’s notes, there are twenty-seven reasonably intricate illustrations and 
schematics of simple machines, steam pumps, and astronomical instruments. (See 
Figure 2.) The existence of scratchouts and interpolations in the surrounding text 
and the fact that at least one drawing was aborted before it was completed again 
makes it likely that most of these notes were directly prepared during class rather 
than recopied later from a first draft. 

The characteristic that most distinguishes these notes from the other sets is the 
fact that they are dated on a daily basis. The class met six days a week, from 
Monday through Saturday, perhaps for one to two hours, (Anonymous B, 1811). 
In general at Edinburgh University, the number of meetings held within a course 
appears to have varied by professor and by discipline, but Playfair was clearly at 
the high end of the spectrum. Counting the times Anonymous B missed class, the 
existence of fifty-nine lectures is recorded in the notes. The student was “before 
the justices” on February 4, fell ill for the four classes held between February 7 and 
11, enjoyed free days when Playfair canceled class on February 16 and March 16, 
breakfasted with a Mrs. Fletcher on March 4, and was “Absent” on March 15. He 
did show up for three lectures that were so “mathematical” that he wrote nothing 
down. Horn, (1967, pp. 138-139), conjectured that Anonymous B might be Lord 
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John Russell (1792-1878), who attended the University of Edinburgh between 
1809 and 1812, boarded in Playfair’s house, accompanied Playfair on several 
geological excursions, entered Parliament in 1813, and eventually served twice as 
prime minister of Great Britain, (Reid, 1895, pp. 11-13). It is unclear what evidence 
supports this assertion, since there are no other Russell manuscripts in Edinburgh 
University Special Collections (where these notes are housed) and I have not yet 
located samples of his handwriting elsewhere for comparison to the notes. 

 

 

 
Figure 2. Drawing of a regulator for a 
steam pump (Anonymous B, 8 January 
1811). By permission of Edinburgh 
University Library Special Collections. 

 
Finally, there are twenty pages of notes in the City of Doncaster Archives. 

(Wrightson, 1812) These are associated with William Battie Wrightson, who was an 
English aristocrat who later served in Parliament. The notes treat philosophical 
issues including definitions and methodology, dynamics, hydraulics, and political 
economy (specifically, the Corn Laws and Adam Smith’s view on rents). Wrightson 
attempted to number the lectures, at least initially, so he appears to have attended 
around nine class meetings. The first volume of Playfair’s Outlines of Natural 
Philosophy was available, because at several points Wrightson has included the 
paragraph numbers that appear in the printed textbook. There are three 
geometrical diagrams and three schematics of steam pumps in these notes. 
Wrightson may be most important for his identity, as he represents the small 
number of noblemen who left England temporarily to avail themselves of the 
practical and scientific knowledge available at Edinburgh, (See, e.g., Horn, 1967, p. 
68.) He appears to have arrived close to the beginning of the course in November, 
but he did not stay long. Indeed, during his brief experience with the university, 
the presence of notes on political economy indicates he wandered away from 
Playfair’s classroom and into the course on moral philosophy. That chair was then 
held jointly by Dugald Stewart (1753-1828) and Thomas Brown (1778-1820); 
Brown probably handled the entire teaching load. (On Stewart’s approach, see 
Phillipson, 1983.) 
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Joint analysis of student notes 

Whether they were casual, drop-in students like Wrightson, late bloomers like 
Rennie, preparing for a life outside of mathematics and science like Borthwick, or 
diligent notetakers and draftsmen like Anonymous A and B, the students in 
Playfair’s natural philosophy class were exposed to similar course content. It seems 
likely that, every year, Playfair asserted the philosophical significance of the subject 
and dealt with dynamics, mechanics, hydrodynamics, and astronomy. He was 
inconsistent at including aerostatics and heat, but he seems to have included 
pneumatics--and its associated machines and engines--every year except 1806-
1807. He apparently lectured on statics only once between 1805 and 1813. While 
we lack the information to be able to state so definitively, Playfair probably taught 
optics, electricity, and magnetism every year. In 1812, when he prepared his own 
textbook, Outlines of Natural Philosophy, he limited himself to definitions in the 
preliminary chapter, eliminating the philosophical justification he provided orally. 
He then, though, followed his standard pattern: dynamics, mechanics, 
hydrodynamics, pneumatics, and astronomy, adding aerostatics between 
hydrodynamics and pneumatics. Astronomy (the positions of the heavenly bodies) 
was formally separated from physical astronomy (the movements and attractions 
of the heavenly bodies), while the topics often blurred together in the student 
notes. (See Figure 3.) In all of the sets, most subjects are clearly labeled, so the 
elision was probably Playfair’s and not a failure by the students to make the 
distinction. Playfair intended to write a third volume of Outlines that would include 
optics, electricity, and magnetism, but he never completed it. 

 

 

 
Figure 3. From the lectures on 
“Astronomy” in (Anonymous B, 8 
March 1811), this diagram accompanied 
Playfair’s explanation of how Edmund 
Halley’s suggestion for measuring 
parallax was carried out during the 
transit of Venus in 1769. E represents 
the Earth, S the Sun, AB a section of the 
Earth’s orbit, and GD a section of the 
orbit of Venus. O and O indicate two 
different locations on the Earth’s surface 
from which observations of the transit 
were made. By permission of Edinburgh 
University Library Special Collections. 

 
Playfair departed from the course taught by his predecessor, John Robison, by 

using philosophy rather than history to motivate the intrinsic worth of natural 
philosophy to students. According to David B. Wilson (2009, pp. 154, 249-251), 
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Robison did lecture on heat. However, he omitted the subject from Elements of 
Mechanical Philosophy, perhaps because by 1804 he believed the decline of the theory 
of phlogiston would eliminate the topic from research and teaching. Given 
Robison’s distaste for performing experiments in class, it is unlikely that he ever 
included pneumatics, a quintessential subfield in the Industrial Revolution. In 
contrast, in his students’ notes as well as in Outlines, Playfair’s treatment of 
pneumatics seems to have been motivated to a significant degree by a desire to 
discuss fellow Scot James Watt’s steam engine. Another novel feature of Playfair’s 
course was that he sprinkled his lectures and absolutely filled Outlines with citations 
and suggestions for further reading. Such references are absent from Robison’s 
lectures and textbooks. 

However, compared to Robison, the level of the mathematics Playfair expected 
his students to follow was quite basic. Presumably, before 1812, Playfair’s students 
purchased Mechanical Philosophy to read as preparation for or review of each day’s 
class; one wonders how they reacted to the differences between the courses. Yet, 
Wilson (2009, p. 305) pointed out that even Robison’s appeals to differentials were 
elementary in the light of the highly mathematized treatments of mechanics, optics, 
and astronomy that were usual at Cambridge University. The difference in 
approaches was due largely to the existence of the mathematical tripos at 
Cambridge, of course, while Robison and Playfair both needed to appeal to 
students who took courses in any order, often for personal enrichment and always 
without any required examination of mastery. As Wilson argues, even though 
Robison and Playfair were well-versed in recent mathematical developments 
themselves, they also consciously chose a more descriptive approach in order to 
help create a uniquely Scottish form of natural philosophy. This field of study 
explored the subfields listed above by fitting them within a “philosophical-
theological framework,” in which Newtonian natural laws were compatible with a 
design argument. 

In other words, examining these source materials against each other and as a 
whole allows us to affirm that Playfair was a part of his larger institutional and 
intellectual context. This context was informed by the waning Scottish 
Enlightenment and by a belief in the value of practical knowledge. Additionally, 
even though historians have not previously considered more than one set of notes 
from Playfair’s class at a time, the five sets support the descriptions of daily 
academic life provided in these secondary sources. The academic calendar ran 
from November to May; the six days per week that Playfair’s class met may have 
been especially frequent. In the institution as a whole as well as in the natural 
philosophy course, the student body was varied by economic class. Some students 
came from outside Scotland. The age at matriculation was not necessarily uniform; 
in this sample, Playfair’s students ranged in age from 16 to 23. Many students 
sought no degree, so they often chose courses for personal edification. This meant 
that instructors could make few assumptions about readiness, although perhaps 
the interest and enthusiasm of students was higher than it would have been had 
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natural philosophy been a required course regardless of students’ reasons for 
attending university. Additionally, it was apparently permissible for students to 
start a course late and stop attending early, since they paid the professor per class 
meeting. It is probable that some students repeated courses; Ann Blair (2007) 
suggests that waiting to take notes until hearing the material for a second time was 
a longstanding historical practice. 

Although we cannot state definitively that the notes were only copied down 
once and were not cleaned up later, their ambiguities, cross-outs, and 
interpolations indicate to me that they were written down while Playfair read his 
lectures verbatim. (I have not viewed these notes in their original form, so there 
may be erasures that were not reproduced by the photocopier. Sentences and 
drawings that appear to be in ink may have been created in pencil, and vice versa.) 
Similarly, while painted boards and slates were in use in other locations during this 
time period (Kidwell, 2008, p. 23), we cannot state with certainty whether Playfair 
utilized presentation aids for writing down formulas and such during his lectures 
or while performing experiments. The necessary level of mathematics was 
elementary--mainly simple algebraic computations and geometrical proofs--but we 
still see individual tastes shape notetaking, as Rennie wrote mostly demonstrations 
and little prose, while Anonymous B entirely gave up copying ideas down on 
“mathematical” days. 

Conclusion 

To return to the questions posed at the beginning of this paper, what do we 
know about the instruction in Playfair’s natural philosophy course? Unlike the 
other forms of documentation of teaching, class notes provide the perspective of 
students while they were taking the course. These notes on natural philosophy may 
not convey the pleasing portraits of Playfair’s personality that are found in 
reminiscences and obituaries, but they do indicate the minutiae of the daily class 
routine. They also provide a longitudinal record of how Playfair maintained his 
approach over time. Even though we have employed a suitable amount of 
couching language, the paragraphs above show that these student notes provide a 
gateway into details about the composition of the student body with which Playfair 
worked and about the form and content of the course. (For further specific 
information on the mathematics content of the natural philosophy course, see 
Ackerberg-Hastings, to appear.) We teased out these details through substantial 
attention to the synthesis of sources. As Ann Blair (2004) affirms, notes have 
tremendous explanatory power when we can combine them with additional forms 
of evidence. While it is essential not to overreach when drawing conclusions from 
imperfect documents, this project demonstrates that these manuscripts help 
illuminate not only particular experiences but also the broad context that was 
intellectual Scotland at the turn of the nineteenth century. Researching the history 
of mathematics education is a laborious endeavor, but the connections revealed by 
methodological effort and perseverance will be rich and meaningful to historians 
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of science, of education, and of culture, as well as to scholars with a passion for 
mathematics education. 
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