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The syllabus in natural philosophy and mathematics was radically changed in
the course of the sixteenth century with new subjects, textbooks and methods
introduced. Education became more practical and less dependent on medieval
antecedents. Printing technology improved textbooks and made it possible to replace

them with newer versions.

Following sweeping syllabus reform around 1500, the Cambridge Master of
Arts course was heavily slanted towards humanism. The old scholastic textbooks
were rejected and replaced with modern authors. The purpose of natural philosophy
was explicitly to illuminate the providential work of the creator, especially through
natural history (a newly developing subject in the sixteenth century thanks to newly
translated and promulgated Greek texts) where examples of God’s work were there
for all to see. Oxford remained wedded to scholastic texts although the trivium was
reformed along humanistic lines. Cromwell’ s visitorsin 1535 outlawed scholasticism
by decree but gave little indication of the aternative (their white list stipulating only
Aristotle). The solution adopted by the Oxford masters was to import the Cambridge
syllabus and textbooks wholesale. When the evangelical regime of Edward VI
reformed the universities in 1549, the humanist natural philosophy syllabus was
adjudged appropriate, especially those parts promoted by Philip Melanchthon at the
University of Wittenberg. However, the visitors background at court meant they
valued ethics and politics more highly. The Reformation itself left natural philosophy
largely unaffected although the barrier preventing Catholics from entering clerical

careers after 1558 appears to have encouraged some to remain philosophers.

In mathematics, the 1549 visitation was highly significant. Cambridge
University’sinitiative in 1500 in employing a university lecturer in the subject wasin
danger of stagnating due to inappropriate appointments. However, John Cheke's
statutes in 1549 promoted the use of modern textbooks of practical arithmetic, finance
and surveying useful to the centralised Tudor state. He also introduced the new
subject of geography as aresult of his contacts at court with merchants and explorers.

The thesis concludes that during the second half of the sixteenth century,
English students could expect a mathematical and philosophical education
comparable to that of their Italian peers. This was sufficient to provide graduates with
the knowledge they needed to carry these subjectsforward in the seventeenth century.
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Chapter One: Introduction

“ Arethmetike, musicke, geometrie and astronomie, and with them all skill in

per spectives, are now smallie regarded.” *

William Harrison in his Description of England (1577)

These words of William Harrison (1535 — 93) represent the common opinion
of the attitudes of Oxford and Cambridge towards mathematics, and indeed natural
philosophy as well, from the sixteenth century onwards. Disparaging the universities
for a lack of interest in science dates at least as far back as Sir Francis Bacon who

wrote,

In the customs and ingtitutions of schools, academies, colleges and similar bodies
destined for the abode of learned men and the cultivation of learning, everything is

found adverse to the progress of science.”

Among modern historians, Richard Westfal claimed, “the universities were
the principal centres of opposition for the new conceptions of nature which modern
science constructed.”® Charles Webster largely agreed.* E. G. R. Taylor suggested that
the ancient universities were somehow left behind by a new practical and artisan-
based science, which arose around 1600 and could be attributed to Gresham College.”
Hallmarks of this movement, she believed, included the use of texts in English, real-
world applications for science and the manufacture of navigational and other
instruments. This trend was one of the factors that led to empirica science.
Meanwhile the backwardness of the early-modern universities had become a historical
commonplace. The drought extended, we were told, into the seventeenth century.
W.T. Costello found the situation at Cambridge so bad, that “one could hardly believe

! Quoted in Nan Cooke Carpenter, Music in the Medieval and Renaissance Universities (Norman,
1958). p. 156.

% Roy Porter, “ The Scientific Revolution and Universities,” in A History of the University in Europe:
Universitiesin Early-modern Europe 1500 - 1800, ed. Hilde de Ridder-Symoens (Cambridge, 1996). p.
532.

% John Gaiscoigne, “A Reappraisal of the Role of the Universitiesin the Scientific Revolution,” in
Reappraisals of the Scientific Revolution, ed. D.C. Lindberg and R. Westman (Cambridge, 1990). p.
208.

* Charles Webster, “The Curriculum of the Grammar Schools and Universities: 1500 - 1650,” History
of UniversitiesV (1975). 51 — 68.

® E. G. R. Taylor, The Mathematical Practitioners of Tudor and Suart England 1485 - 1714
(Cambridge, 1968). p. 50.



"8 The canonical statement of the

Newton came out of such a mathematical Nazareth.
reactionary nature of the universities was Christopher Hill's ‘A Note on the
Universities, which appeared as an appendix to his The Intellectual Origins of the

English Revolution.’

These views are no longer widely held in the academy. Following the work of
Mark Curtis,® which provoked the wrath of Hill, other scholars, including Roy Porter
and John Gaiscoigne, have tried to achieve a balanced assessment of the universities.
Porter pointed out that the majority of seventeenth-century Royal Society members,
not to mention most other mathematicians, were educated at Oxford or Cambridge.®
Gaiscoigne extended his survey over Europe and found a large majority of important
mathematicians and natural philosophers were university educated.’® Mordechai
Feingold has effectively refuted the contention that Gresham College was central to
the rise of science, labelling it as a failure as an educational institution all of whose
professors came from the ancient universities.** However, he conceded that it did
enjoy some success as a research establishment which neither Oxford nor Cambridge
can clam. Thus, the ancient universities remained pre-eminent as pedagogical
establishments and educated most of the exponents of the new philosophy.

This thesis will argue that the universities were able to provide the education
required by the pioneers of the new philosophy because they had radically reformed
their teaching between the 1490s and 1560s. These changes went beyond replacing
one set of textbooks with another. The whole process by which the syllabus was
determined was remoulded from one where existing texts remained privileged for
generations to one where change was the new normality. From venerating a set of
fourteenth-century Scotist tomes, the universities turned to a constantly renewed set of
textbooks written in the previous few decades. Furthermore, both mathematics and
natural philosophy expanded their horizons with the introduction of new subjects.
Geography and natural history, recently established by the trandation of ancient

Greek texts, were introduced because they met the needs of the sixteenth century.

® W. T. Costello, The Scholastic Curriculum of Early Seventeenth Century Cambridge (Cambridge
MA, 1958). p. 103.

" Christopher Hill, The Intellectual Origins of the English Revolution (Oxford, 1965). pp. 268 — 281.
® Mark H. Curtis, Oxford and Cambridge in transition 1558-1642 (Oxford, 1965).

° Porter, “ The Scientific Revolution and Universities.” p. 542.

1% Gaiscoigne, “A Reappraisal of the Role of the Universitiesin the Scientific Revolution.” p. 209.
" Mordechai Feingold, The Mathematicians Apprenticeship: Science, Universities and Society in
England, 1560 - 1640 (Cambridge, 1984). p. 168.



Many Englishmen travelled abroad for their education. Sometimes this was
voluntary, such as when Roger Collingwood (fl. 1498 — 1517) left Cambridge to study
canon law in Paris.”> However, many were exiles who found they had to complete
their courses on the continent when the religious climate at home changed. This
movement has been most closely studied in the case of Padua.’® The cross-fertilisation
between England and the rest of Europe was undoubtedly influential in bringing the
latest continental books and ideas to Oxford and Cambridge. However, it has been
suggested that foreign-educated Englishmen were an important reason for the
achievement in English natural philosophy during the seventeenth century. Thus,
there is no need to postulate that anyone was learning anything useful at Oxford or
Cambridge. After al, as Christopher Hill believed, in 1560, England was *a backward
country in science.”** This thesis will argue that, although the Italian schools could
boast many fine professors, at the level of the undergraduate, by 1570 there was no
great gulf between English and continental mathematical and philosophical education.

Knowledge of the natural world was categorised and combined in many
different ways during the sixteenth century. Thisthesis deals with the quadrivium and
natural philosophy, a grouping for which there was no early-modern name. However,
we will encounter plenty of evidence that the subjects of the quadrivium were often,
although certainly not always, thought about together as pre-requisites or adjuncts to
natural philosophy. For instance, William Thomas (d. 1554), claimed “the discourse

15 and the links between

of the sphere is the foundatione of natural knowledge,
astronomy and Aristotle’s De caelo are clear to see. The pseudo-Aristotelian
Problemata, a popular textbook at Oxford and Cambridge, contains questions on both
natural philosophy and mathematics'™® and the booklists that form a major source of
evidence for this thesis show that the same readers commonly owned books on both
subjects. Thus, to consider these subjects together is logical. Given the shortage of

contemporary nomenclature, | have occasionally made use of the anachronistic term

2 A. M. Clerke, “Collingwood, Roger (fl. 1495-1517)", rev. Anita McConnell, Oxford Dictionary of
National Biography, Oxford University Press, 2004 [http://www.oxforddnb.com/view/article/5932,
accessed 1 Dec 2006]

13 Jonathan Woolfson, Padua and the Tudors (Toronto, 1998).

Y Hill, Intellectual Origins. p. 15.

!> London, British Library, MS Egerton 837, fol. 4r.

'® Book 15 of the Problemata is devoted to mathematics and Book 19, on music, also contains some
mathematical questions.



‘science’ to describe the combination of natural philosophy and the four subjects of
the quadrivium.

The extent of the changes to teaching has been disguised to some extent by the
central place that Aristotle continued to occupy in the syllabus. Costello assumed that
that Aristotelianism could automatically be equated with scholasticism.’” On the
contrary, we will see that the Aristotle of the late-sixteenth century universities was
no longer scholastic in any meaningful sense. Costello’s The Scholastic Curriculum of

Early Seventeenth Century Cambridge is misnamed as well as unfairly severe.

Charles Schmitt correctly noted the decline of scholasticism at Oxford.
Commenting on the mid-sixteenth century, he wrote,

The medieval mainstays of natural philosophy and metaphysics had retreated from
the central place they once held in the university curriculum.... On€'s genera
impression is that there was a significant decline in interest not only in the

specificaly medieval forms of inquiry and instruction but in the scientific core of

Aristotle as well.*

Here we must respectfully disagree. Aristotle’s work remained the mother
lode of natura philosophy even when the advances of his medieval followers had
been abandoned. Schmitt took the 1549 statutes at face value but if we look behind
them, we find that Aristotelian textbooks were still eagerly consumed by students.

On the other hand, J. M. Fletcher understated the degree of change in the
period. He noted of Oxford, “Neither the legisation of Edward VI in 1549 nor the
nova statuta of 1564 — 5 seriously altered the structure or curriculum of the [Arts]
faculty.” The most significant feature of the Oxford Arts Faculty was “the absence of
any serious attempt to modify its structure or curriculum by radical statutory

»19

change.” ™ On the contrary, this thesis will argue that change was radical and very

largely came about through the drafting and creative interpretation of the statutes.

' Costello, The Scholastic Curriculum of Early Seventeenth Century Cambridge. p. 103.

'8 Charles Schmitt, John Case and Aristotelianismin Renaissance England (Toronto, 1983). p. 19.
193, M. Fletcher, “The Faculty of the Arts,” in A History of the University of Oxford: The Collegiate
University, ed. JK. McConica (Oxford, 1986). pp. 159 and 157.



The Driversof Change

Humanism

The main agents of reform at the universities are familiar to students of Tudor
history. They included John Fisher (1469 — 1535), Thomas Cromwell (1485 — 1540),
Stephen Gardiner (c. 1495 — 1555), John Cheke (1514 — 1557), Reginald Pole (1500 —
1558) and William Cecil (1520 — 1598). These men were not united by religion nor
did they share their full range of intellectual interests. They were not all educated at
the universities themselves nor were they al of the same socia class. All of them,
however, promoted teaching the classics. They were proficient in Greek, except
perhaps Cromwell who certainly understood its importance to education.”® All were
what we call humanists, by which | mean people who were interested in the study and
promotion of the classics. As Diarmaid MacCulloch noted, “Bishop Gardiner and
Cardinal Pole can be seen as humanist scholars just as much as their Protestant
opponents like William Cecil and Sir John Cheke.”?* Furthermore, they all took a
positive interest in religious reform whether they were Catholics or Protestants.?? This
combination of classical learning and a desire for Christian renewal has become
known as Christian humanism. James McConica identified Erasmian humanism,
based around the thought of Desiderius Erasmus (c. 1467 — 1536), as a long-term
agenda among influential Tudor politicians in the period under review. McConica

wrote,

The Erasmian gospel, undogmatic yet definite and discernable, provides a continuous
thread, turned and twisted in the course of controversy yet always retaining its
essentia identity as the link between the “fellow-work” of the Oxford reformers and

the peculiar climate of the Elizabethan settlement.?

Christian humanism is broader than Erasmianism in that in encompassed both
Catholics and Protestants. Paul Oskar Kristeller, while somewhat suspicious of the
term, defined Christian humanists as “those humanists who applied their classical

%0 Fisher was taught by Erasmus himself; Cromwell demanded that both universities fund Greek
lectures in 1535; Cheke was the first Regius Professor of the subject; Pole was a noted theol ogian who
used the Greek fathers; and Cecil’ s personal library contained many Greek works.

%! Diarmaid MacCulloch, The Later Reformation in England 1547 - 1603 (London, 1990). p. 67.

%2 |t is clear that even Pole took considerable account of Luther’s theology and was satisfied that
justification was through faith. He eventually found himself accused of heresy by Paul IV. See Thomas
Mayer, Reginald Pole: Prince & Prophet (Cambridge, 2000).

28 J, K. McConica, English Humanists and Reformation Politics (Oxford, 1965). p. 12.



scholarship to biblical and patristic studies and who adopted and defended in their

writings some tenets of the Christian religion.”**

We shall see how the influence of humanism on the reform of the natural
philosophy and mathematics syllabus, while significant, was largely indirect.
Cromwell, seeking in 1535 to eradicate scholasticism from the theology syllabus
incidentally outlawed Oxford’s entire natural philosophy syllabus as well. It has often
been noted that humanists did not like scholasticism.? As Charles Nauert has pointed
out, “northern humanists of the early sixteenth century did express distaste for
scholasticism frequently enough that it must count as one of their defining
characteristics.”® As far as English humanists were concerned, a scholastic (although
they rarely used the word before 1600) was a medieval author who wrote obscure
theology in bad Latin. Usually, they would personalise the matter by calling someone
a ‘Scotist’, after the Franciscan theologian John Duns Scotus (c. 1265 — 1308).2”
Once Scotism was banished, a new natural philosophy syllabus had to be found to
take its place.

In mathematics, the influence of humanism was probably negative. Cheke's
pupil, Roger Ascham, was one of many writers who attacked the study of
mathematics even though (or perhaps because) he had once been paid to teach it.?®
Those whom Harrison said “smallie regarded” the quadrivium echoed the humanist
sentiments of Ascham.?® That mathematics also enjoyed modernisation and increased
its coverage was, as this thesis argues, largely due to the actions of John Cheke
himself. His motivation, however, was not specifically his humanism, but his desire to
provide the Commonwealth with useful skills.

% P, O. Kristeller, “Humanism,” in Cambridge History of the Renaissance Philosophy, ed. Charles
Schmitt and Quentin Skinner (Cambridge, 1988). p. 133.

% This point has been re-emphasised by Erika Rummel, The Humanist-Scholastic Debate in the
Renaissance and Reformation (Cambridge: MA, 1995).

% Quoted in Ibid. p. 17.

%" See for instance the letters of Robert Joseph in H. Aveling and W. A. Pantin, eds., The Letter Book of
Robert Joseph, Monk-scholar of Evesham and Gloucester College, Oxford, 1530 - 3, Oxford Historical
Society New Series 19 (Oxford, 1967). pp. 28, 53 and 166 where Scotus stands for the whole of Oxford
scholasticism.

8 Roger Ascham, The Whole Works of Roger Ascham: Now First Collected and Revised, with a Life of
the Author, ed. J. A. Giles, 4 vols. (London, 1865). v. 2, p. 103.

# Carpenter, Music in the Medieval and Renaissance Universities. p. 156.



External forces

In order to effect change at the universities, individuals required money,
political power, support on the ground and a motivation. That meant the agents of
change had to enjoy a powerbase outside the universities themselves. Simply being
vice-chancellor or an influential theologian was sometimes a necessary but always an
insufficient qualification.

John Fisher had all he needed — money, royal contacts through Lady Margaret
Beaufort (1443 — 1509) and like-minded helpers at Cambridge (as well as the
reputation of Erasmus). He carried out his programme by founding colleges, writing
statutes and occupying a number of influential executive and non-executive positions.
The result was that by 1510, the BA and MA syllabuses at Cambridge contained no

scholastic writers and used contemporary or classica textbooks instead.

At Oxford, the court made its presence felt through the even more substantial
figure of Cardinal Thomas Wolsey (c. 1470 — 1530). However, there were important
differences that meant the reform programme could make only limited progress at the
older university. A maor problem was that Wolsey's motivation was self-
aggrandisement rather than improving education. Secondly, he left the work to agents
and so did not bring his full influence to bear. Thirdly, Oxford was larger and had a
more powerful theology faculty than Cambridge. The senior faculty had decisive
influence in keeping the MA course on the same Scotist lines as the theology course.
The great medieval traditions at Oxford also contributed to inertia. What reform there
was at Oxford came from the bottom up as new students demanded humanist
education. This meant the trivium changed but the MA course was untouched. Thus,
although humanism was the dominant intellectual force of the moment, even able to
affect the trivium at Oxford, it could achieve total control of the arts faculty at

Cambridge only because Fisher saw it as one way to reform theology as well.*

By the 1530s, we find that Cambridge had a humanist natural philosophy
syllabus and Oxford did not. In 1535, Thomas Cromwell launched his own visitations.
Here, it was the influence of national policy that drove the reform, although for our
subjects, it was in a very roundabout way. The injunctions of 1535 were framed for
reasons of state and religion. There was no conscious intention to sweep away the

% Richard Rex, The Theology of John Fisher (Cambridge, 1991). ch. 3.



Oxford natural philosophy syllabus in particular. But, by outlawing the logical and
theologica scholastic authors, Cromwell made the position of the natural philosophy
course untenable if not illegal.

In 1549, the court returned to the universities to institute another round of
change. This thesis will argue that the prime mover in this reform was John Cheke.
He probably penned the 1549 statutes and occupied severa important executive
positions at Cambridge. When the visitation to Oxford took place a little later,
Cheke's statutes were used there too. So, the interaction between court and the
Cambridge milieu produced a syllabus that was then applied to Oxford as well. The
philosophy syllabus set out by Cheke closely followed his interests and those of the
‘goodly harvest’ of his pupils.®* There was no room for natural philosophy because it
had little practical purpose in the circles in which Cheke moved. Instead, he provided
for ethics and politics, subjects he also taught the young king and thought more useful
to the Commonwealth. To a great extent, Oxford and Cambridge masters did not
share this disdain for natural philosophy and continued to teach the subject along the

same lines as before.

Thus, external forces, wielded by those with close links to the universities,
were very largely responsible for the mgor reforms of the sixteenth century. In
particular, they are the reason we see practicad mathematics taking over from
theoretical arithmetic. They also explain why time spent by students on natura
philosophy was reduced in favour of ethics or politics.

Printing technology

Printing helped make rapid evolution of the syllabus a practical proposition. A
good reason to use old texts was that they were common and easily available. It was
an expensive business to produce enough manuscript copies for a whole cohort of
students to use (even alowing for the various mechanisms universities had to
disseminate texts). It was also far harder for a new text to make an impact if there
were initially few copies of it.

With printing that changed. The initial changeover from manuscript to print
had happened by 1500 and did not much affect the books used. Printers were
conservative at first and began by producing titles already in demand. However, this

3 Ascham, Whole Works of Roger Ascham. v. 1, p. 351.



thesis argues that the next stage of printing enabled a rapid turnover of textbooks.
When a lecturer made his name in Wittenberg or Paris, it was worthwhile to print his
books for the guaranteed local market. These copies spread far faster than manuscripts
because they were cheap and there were lots of them. In this way, a new textbook
could break into other markets and become the dominant teaching text over a wide
arearelatively quickly.

Rapid advances in printing technology during the sixteenth century also
tended to drive texts towards a rapid obsolescence. Diagrams, indexes, illustrations,
layout and format all provided printers with ways to improve the saleability of their
product. These aids for readers gave them extra reasons for investing in new books
and increased the chances of new titles breaking into the market.

The Reformation

The notion that the Reformation was important to the rise of seventeenth-
century natural science originated with the sociologist, Robert Merton. It started life
as his doctoral thesis which was later printed in Osiris.*> Merton's methodology has
been found to be too narrow but the idea has been restated by Reijer Hooykaas and
recently by Peter Harrison. “The co-incidence of the ‘new learning’ and the ‘new
doctrine’, then, is a fact,” asserted Hooykaas,; athough he admits “it is not easy to
give its explanation.”** He went on to note that the majority of sixteenth-century
European botanists were Protestants, but this is a very narrow specialty on which to
base any wide-ranging claims.* Harrison suggested that literal interpretations of the
Bible by Protestant exegetes led to a more realist view of the natural world conducive
to natural science.® The problem for al these theories is not so much the difficulty of
linking Christianity to science, but the need for them to exclude Catholicism. None of
the features of either Puritanism or Protestantism identified as formative of science
were completely lacking in contemporary Catholic thought. The large amount of data
gathered together in this thesis allows us to ask whether there was a difference

between Catholic and Protestant attitudes to science. However, we will not find any

%2 Robert K. Merton, “Science, Technology and Society in Seventeenth Century England,” Osiris4
(1938).

* Reijer Hooykaas, Religion and the Rise of Modern Science (Edinburgh, 1972). p. 99.

% Ibid. p. 99.

% Peter Harrison, The Bible, Protestantism and the Rise of Natural Science (Cambridge, 1998). p. 8.



evidence that there was, even if political factors do seem to have driven Catholics
towards teaching philosophy as they were barred from the theology faculty.

New subjects

One of the mgor changes at the universities in the period under review was
the introduction of the new subjects of natural history and geography. Both owed their

origins to discoveries and translations in the fifteenth century.

In the case of natural history, the trandations were of De plantis by
Theophrastus and Aristotle’s books on animals. The latter had been known in the
Middle Ages but it was in the version of Theodore of Gaza (1398 — 1478) that they
enjoyed a new lease of life. The subject was of interest to severa kinds of people, all
of whom were at home in universities. Humanist philologists wanted to untangle the
complex technical language and codify all the new words. Finding out exactly what
they meant involved finding the actual plants and animals to which they referred. This
gradually turned the eyes of naturaists from books to nature.*® John Claymond (c.
1467 — 1536) and Edward Wotton (1492 — 1555) represent this school at Oxford.*’

A second reason for interest in natural history was its religious utility. This, it
will become clear, was a possible of its popularity at Cambridge and then Oxford.
From the start of the sixteenth century, Aristotle’s animal books began to be used as
sources of examples of the wisdom of providence. Natural history served this purpose
better than any other science, with the exception of astronomy.

Modern geography began with the trandation of Ptolemy’s Geographia in the
early fifteenth century. By the 1490s, the discoveries of antipodes in both the southern
and western hemispheres had shown that Ptolemy’s facts were deficient. But his
method was indispensable for those trying to understand the new shape of the world.
At court, the university visitors John Cheke and Thomas Smith (1513 — 77) came into
frequent contact with navigators and explorers trying to obtain royal funding and
patronage. Enough of these men did not leave empty handed to show that there was
official support for their schemes. It will be argued that Cheke added geography to the
1549 syllabus partly as a result of this. The other factor was the need of the

% For arecent detailed study of the rise of natural history in amainly Italian context see Brian Ogilivie,
The Science of Describing (Chicago, 2006).

3" We will meet their works such as Edward Wotton, De differentiis animalium libri decem (Paris,
1552). and Claymond’s commentary on Pliny in Oxford, Corpus Christi College MSS 178 —81.
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centralised Tudor state for surveyors and navigators. At the start of the century, these
had come from abroad but a Protestant Commonwealth needed to be self-sufficient.®®
Hence there was a necessity for men with these skills to be trained at home.

Humanists also had their own interest in geography. Their awareness of
history and the ancient world as a place distinct from the present meant that they
needed to analyse classical gazetteers. Cheke recognised the priorities of his fellow
humanists by allowing them to study non-mathematical works rather than Ptolemy in
satisfaction of the geographical requirement in the syllabus. At Oxford, we shall see
that the availability of this option meant that mathematical geography never got off
the ground.

Arithmetic was not a new subject but it did change radically enough for us to
think of it as one. Theoretical arithmetic, which trained the mind for logic, was
abandoned in favour of practical sums and agebra, illustrated with examples from
trade and finance. Cheke, seeking graduates with skills useful to the commonwealth,
gave this subject a central place in his 1549 curriculum. The financia crisis under the
Duke of Somerset only increased the need for men like Walter Mildmay, skilled in
mathematics, to be placed in charge of the nation’ s purse strings.*

M ethodology

Both multi-volume sets of the histories of Oxford and Cambridge are now
complete.”® From them, we learn about the arrival of humanism in the English
universities, the movement towards students being members of colleges, the
upheavals of the Reformation and the Elizabethan settlement. Frequent reference is
made to these works. For the analysis of the curriculum, details of the Oxford and
Cambridge syllabuses have been extracted from the standard volumes by Heywood,**

% See the biographies in Sarah Bendall, Dictionary of Land Surveyors and local Map Makers 1530 -
1850, 2 vals. (London, 1997).

% L. L. Ford, “Mildmay, Sir Walter (1520/21-1589)", Oxford Dictionary of National Biography,
Oxford University Press, 2004 [http://www.oxforddnb.com/view/article/18696, accessed 28 April
2007]; Mildmay’ s heavily annotated mathematics textbooks are preserved in Emmanuel College
library.

** The relevant volumes are: Jeremy Catto and T.A.R. Evans, eds., Late Medieval Oxford, vol. 2, A
History of the University of Oxford (Oxford, 1992)., J. K. McConica, ed., The Collegiate University,
vol. 3, A History of the University of Oxford (Oxford, 1986)., D. R. Leader, The University to 1546,
vol. 1, A History of the University of Cambridge (Cambridge, 1989). and Victor Morgan and
Christopher Brooke, 1546 - 1750, val. 2, A History of the University of Cambridge (Cambridge, 2004).
1 James Heywood, ed., Collection of Statutes for the University and Colleges of Cambridge (London,
1840).

11



Hackett** and Gibson.** Gibson’s collection is a critical edition but no such work yet
exists for Cambridge apart from Hackett’'s edition of the earliest statutes. Various
versions of college statutes have also been used. These are, inevitably, of varying

quality.

A major part of the evidence in this thesis is a detailed numerical analysis of
booklists. There exist several hundred lists of books belonging to private individuals
during the sixteenth century. These have been employed much less than the statutes,
largely because they were confined to manuscripts, not al of which were in good
condition. Lisa Jardine makes excellent use of the Cambridge lists in her work on the
reform of the trivium.* Other authors have preferred to dip into the lists rather than
work with them systematically. Now, thanks to the care and dedication of Elisabeth

L eedham-Green, among other scholars, these lists have been brought to print.

The most fruitful source of booklists is the inventories produced for the
probate court of the Chancellor of Cambridge. 140 of the probate lists edited by
Leedham-Green have been analysed in this thesis, for those individuals who were
granted their MA or similar degree before 1570. * To these lists are added the
booklists of Bryan Rowe (d. 1521),* John Caius (d. 1573),” Sir Thomas Smith (d.
1577),% William Cecil (1520 — 1598),* and Reuban Shirwoode (d. 1599)*°, which are

*2 M. B. Hackett, ed., The Original Satutes of the University of Cambridge: The Text and its History
(Cambridge, 1970).

3 Strickland Gibson, ed., Statuta antiqua universitatis oxoniensis (Oxford, 1931).

* Lisa Jardine, “ The Place of Dialectic Teaching at Sixteenth Century Cambridge,” Sudiesin the
Renaissance 21 (1974). 31 —62.

** E. S. Leedham-Green, Books in Cambridge Inventories: Books from the Vice-Chancellor’s Court
Probate Inventories in the Tudor and Suart Periods, 2 vols. (Cambridge, 1986).

“*® F. J. Norton, “The Library of Bryan Rowe, Vice-Provost of King’'s d. 1521,” Transactions of the
Cambridge Bibliographical Society 2 (1958). 339 —51.

*" Philip Grierson, “The Library of John Caius,” in Gonville and Caius College Biographical History
VII, ed. M.J. Prichard and J.B. Skempe (Cambridge, 1978). 513 —522.

“8 John Strype, A Life of the Learned Thomas Smith, Kt (Oxford, 1820). p. 279.

*9 Herendeen and Bartlett attributed the library to Cuthbert Tunstall. However, the library contains too
little mathematics or Aristotlelian ethicsto be Tunstall’s. Even the edition of Tunstall’s own De arte
supputandi is the 1529 Paris edition and not the 1522 L ondon editio princeps. Furthermore, | have
examined the volume in the Cambridge University Library on which Herendeen and Bartlett base their
attribution. They identify a sammelband in the library (shelf mark 1nc.2.B.3.146) containing
Ammonius, In praedicamenta Aristotelis commentarius (Venice: 1500) bound with Simplicius, In
Aristotelis categorias commentarium (Venice: 1499) as being found in the catalogue. Thisit may be,
but there is no good evidence to associate it with Tunstall, apart from a late annotation. Besides, this
volume arrived at Cambridge decades after the rest of the Tunstall bequest and was assumed to be his
only because it was shelved with his Greek books. The library catalogue is almost certainly William
Cecil’s. As Herendeen and Bartlett acknowledge, amost all the books appear in the sale catalogue of
his booksin 1687. See W. H. Herendeen and K. Bartlett, “The Library of Cuthbert Tunstall, Bishop of
Durham,” Papers of the Bibliographical Society of America 85 (1991). 235 — 96.
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available from other sources. Sir Thomas Smith’s books are listed in a catalogue of
his private library dating from 1566 while Cecil’ s books are found in a catal ogue that
dates from the mid-1550s. In addition, the account books of bookseller Garrett
Godfrey (d. 1539) from around 1530 have been included.”* As the probate lists
contain two booksellers, it does not seem unreasonable to include the titles from
another even though they come from his daybook rather than a probate list. This has
given us a total of over 15,000 books including 500 or so that might be defined as
covering mathematics, natural philosophy or geography.

For Oxford, the booklists come from volumes 1 — 6 of the Private Libraries of
Renaissance England project, which covers the Chancellor’s court probate lists from
1507 — 1653. Again, the inventories of those who took their MA or equivalent degree
before 1570 are included in the analysis. The number of books is much smaller than at
Cambridge due to the lower number of preserved records, which do not run
continuously as the Cambridge ones’ appear to. In addition, the much-discussed
daybook of bookseller John Dorne dating from 1520 is utilised for the same reasons
as Garrett Godfrey’s daybook.> Finally, Alexander Nowell (d. 1602) made severa
lists of his books in his commonplace book of which the most complete has been
selected.®® These sources provide 98 booklists totalling over 7,000 titles of which 200
or so arerelevant to thisthesis.

The major criteriafor a book list to be included in the analysisis that it should
either be complete or a random selection from a complete list. Thus, a list where a
random page is missing can be included but a list where only particular titles have
been picked out is excluded. This means that information from the donor lists to
college libraries, for instance as listed by Emden,>* are rejected because these are not
complete collections and do not show anything the college was not interested in
having.

%% James Hannam, “The Library of Reuban Shirwoode,” Transactions of the Cambridge
Bibliographical Society X111:2 (2005). 175 — 186.

°L E. S. Leedham-Green, D. E. Rhodes, and F. H. Stubbings, Garrett Godfrey’ s Accounts c. 1527 - 33
(Cambridge University Press, 1992).

°2 F. Madan, “ The Daybook of John Dorne, Bookseller in Oxford AD1520,” in Collectanea |, ed.
C.R.L. Fletcher (Oxford, 1885). 71 —177.

°3 Oxford, Bodleian Library, MS Brasenose College 31 p. 65/fal . 47r.

** A. B. Emden, A Biographical Register of the University of Oxford from AD 1501 to 1540 (Oxford,
1974). pp. 714 — 742.
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John Dee catalogued his library in 1557.%° At the time, he owned practically
every mathematical book mentioned in this thesis and a good dea of the natural
philosophy. This catalogue does not form part of the sample of booklists used. The
reason for this is that he spent many years at foreign universities such as Louvain and
Paris where he seems to have acquired very many of his books.*® His collection,
therefore, does not tell us much about what was being read at Cambridge and, besides,
it is so exhaustive that the fact Dee owned a particular text does not tell us very much
about its popularity. In 1557, he owned no less than seven copies of Euclid, as many
as are found in the entire Oxford set of booklists. In sixteenth century England, Dee
was exceptional and this is a thesis concerned with the typical. We will, however,
look briefly at his own comments on being a student at St John’s College in his
Compendious Rehearsal.

In interpreting the booklists, some methodological issues have arisen. When
an entry shows an author’s Opera, it is marked as a single copy in the relevant
category. For instance, Aristotle’s Opera count as one work of natural philosophy.
This is a trade off between instances where an individual bought the collected works
without much interest in the section on natura philosophy, and those who were
interested in the Physica and De anima to the exclusion of all the logic, whether old
or new. Of course, most readers occupy a space between these extremes. Where atitle
is not identified, I sometimes guessed it based on the other works on that list or over
al the lists. For instance, by far the most common work of Gemma Frisius (1508 —
1555) on probate lists is his textbook Arithmeticae practicae methodus facilis (1540),
which also appears in the syllabuses. Therefore it seems fair that an unidentified
‘Phrisius’ refers to this book.

The tentative opinions of the various editors of the booklists have usually been
followed in these identifications but sometimes | felt justified in ignoring their
caution. Another complication is that it we commonly find sammelbands, where
several works, often but not always by one author, were bound together.>” While lists

sometimes include the word ‘et alia’ or smilar expressions, we cannot even assume

°% Julian Roberts and Andrew G. Watson, John Dee's Library Catalogue (London, 1990).

°% John Dee, “Compendious Rehearsal,” in Johannis Glastoniensis Chronica, ed. Thomas Hearne
(Oxford, 1756). p. 501.

*" For example, the London, British Library, 715.i.24 contains Jacques Lefévre d Etaples commentaries
on the Arithmetica of Jordanus and the De musica of Boethius, his epitome of Boethius on arithmetic
and a treatise on the game of Rithmimachia by Fox’s predecessor at Durham, John Shirwood.
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that these were the only cases of multiple works making up one package. In the
booklists, it is likely that multiple bindings are identified by the name of the first book
whose title appears in the volume. Given this will be more or less random, multiple
bindings do not affect my methodology

In combining and comparing the lists from Oxford and Cambridge, the
guestion arises about the extent to which they are commensurable. The fact that there
are over twice as books recorded at Cambridge than at Oxford is easily dealt with by
remembering that any comparison must double the numbers coming from Oxford.
The summary lists of books in appendix one give absolute numbers for each title and
so readers must remember to make this adjustment when comparing the lists. There is
Nno reason to assume that the compilers of the probate lists at Oxford and Cambridge
varied their methods so that certain kinds of books were not recorded. In both cases,
it is likely that very small books were ignored and sammelbands generally identified
only by the book bound in at the front. Having read through both sets of listsin full, |
have noticed no qualitative difference between them that would make a comparison
impossible, apart from the distribution of dates and the absolute numbers. We do
know that John Dorne's accounts contain all the works he sold whereas Garrett
Godfrey’s feature only the books bought on credit. This obviousy means that the
customer profiles for the two sets of data will be very different. Dorne sold many
popular devotional works for cash and it is likely that Godfrey, too, sold these to a
passing trade as well as the recorded books to his regular customers on account. In
general terms, this means that we cannot compare the proportions of atitle or subject
sold by Dorne with those recorded by Godfrey. In spite of this limitation, some
comparisons between the two sources remain instructive (for instance that Dorne sold
twenty-two books by Duns Scotus and Godfrey sold none at al on credit).
Furthermore, Dorne did not note who his customers were while Godfrey did. This
raises the possibility that Dorne may have been selling his books to people who were
not members of the university and hence have no relevance to this thesis. However,
al the books of interest to us that Godfrey sold and where we know his customers
identities went to university members. It is very likely that the vast majority of
Dorne' s sales of Latin academic and textbooks were also sold to students or masters.

We can statistically test whether the Oxford and Cambridge lists can be
deemed to be samples prepared in the same way. At first, the two sets of lists look
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very different. The mean number of books per list at Cambridge is 106, and at Oxford
76. However, the standard deviations (a measure of the variation in the size of the
book lists) for both samples are also large at about 250. The question is whether the
difference in the mean values of the numbers of books is likely to be caused by a
different sampling method at Oxford and Cambridge. We can test thisusing a ‘ z-test’
which determines the probability that two means are compatible with a single sample.
Thisis called a significance test and statisticians tend to call aresult significant if it is
less than 5%. We find that there is a 35% chance that the two samples come from a
single population. Thus, although we have no reason to reject the hypothesis that the
two sets of booklists are statisticaly similar, care must be taken in making
comparisons. In general, these have been kept qualitative and | have never felt able to
state that a particular book was x times more or less popular at one university on the
basis of the booklists.

Our overal sample of 22,000 books, athough quite large, is obvioudy atiny
fraction of the total number of books in Oxford and Cambridge between 1500 and
1570. Between 100 and 400 students a year matriculated at each of the universities,
meaning between 20,000 and 40,000 students passed through or stayed on during our
period.® Our sample consists of less than 300 booklists, heavily biased towards more
senior members of the university, which represents about one per cent of the
individuals who passed through.

We should bear in mind that each book had a life of its own. They were
bought and sold, given away and bequeathed, lent and stolen. Very occasionally, we
can see this process happening. Garrett Godfrey’ s sold a book to William Buckmaster
which, in al likelihood, later appears in his probate list.®® We can sometimes see
books in a will that subsequently appear in a later probate list.*° Lending also took
place. Lawrence Nowell passed his textbooks on to his brother,”* while Robert
Joseph also lent out his books.®? This means that each book came into contact with

%% Lawrence Stone, “ The Size and Composition of the Oxford Student Body 1580 - 1909,” in The
University in Society, ed. Lawrence Stone (Princeton, 1974). p. 16.

%9 See his copy of Pius I1’s Cosmographia in Leedham-Green, Rhodes, and Stubbings, Garrett
Godfrey. p. 26 and Leedham-Green, BCI. v. 1 p. 80.

% |_eedham-Green, BCI. v. 1, p. 261 notes a fortuitous case where Nicholas Sampson bequeathed some
books to Thomas Lorkin who in turn donated them the Cambridge University Library. There they
remain, still with Sampson’s name inscribed.

®t Oxford, Bodleian Library, MS Brasenose College 31, fol. 47r.

%2 Aveling and Pantin, eds., Robert Joseph. p. 19.
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many individuals who could have used it and goes a little way towards making up for

the paucity of our sources.

The nature of the statistical evidence means that we are more likely to miss a
common book than falsely believe a rare book to be common. In asmall, essentially
random sample, it is quite likely that there will be only one or two copies of some
books that are much more common in the entire population. For this reason, where a
book (such as the commentary on De anima of Alexander ab Alexandria discussed in
chapter two) israre in the booklists but other evidence suggests it iswidely used, it is
fair to assume that it is much more common in the wider population. On the other
hand, it is unlikely that a book that features many times in a small sample is actually
quite rare in the wider population (unless, of course, al the examples come from a
single source). In summary, this means that the booklists are much less likely to
mislead us with a false positive than leave us ignorant with a false negative. There
may well have been textbooks in common use that have escaped my notice.

Of the 22,000 books in our samples, just 700 or so are related to mathematics,
natural philosophy or geography. This is a small proportion of the total. Indeed, 54
booklists at Oxford and 42 at Cambridge contain no relevant titles at all. When Peter
Mack worked on the dialectical textbooks in these probate lists, he had a much larger
total to play with. This meant it made sense for him to analyse the lists by college and
by five-year period.®® He also noted which books tended to be found together.®*
Again, my totals are not large enough to attempt this is a systematic manner, but |
have noted associated books where it seems appropriate.

For chapters two and three, which dea with the period before 1535, | have
assembled a sample of booklists that includes al those that date from the first thirty-
five years of the sixteenth century. To these are added the probate lists that relate to
individuals who took their MAs before 1535. Although inexact, this pre-1535 sample
does allow us to draw some conclusions about natural philosophy and mathematics at
the universities before Cromwell’s visitation. Summary lists are given in appendix

one.

% P, Mack, “Permeations of Renaissance Dialectic in English Discourse, ¢. 1570 - 1620” (MPhil
Dissertation, University of London, 1978). p. 44.
5 Ibid. p. 47.
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Many of the booklists also include prices or valuations for the books. For the
booksellers account books some of these represent new prices for books including
the binding. That said, some of John Dorne’'s sales are unbound and all booksellers
would have sold substantial numbers of second hand books as well. The valuations
given in the probate lists are always for bound second-hand books suffering from a
varying amount of wear and tear. The exceptions are the probate inventories for
booksellers. Nicholas Pilgrim’ s estate included many unbound copies and presumably
some other new books as well. This means that the price attributed to a particular title
can vary by a factor of ten or more. Luckily, there does not appear to have been a
huge change in the general price that books fetched in the period under review.
Although they only analysed the prices of English books, H. S. Bennett and F. R.
Johnson found that prices remained fairly constant in the period up until 1550.% After
this date, prices approximately doubled in the period up to 1570.%° This price increase
followed a genera inflation caused by the debasement of the currency in the mid-

sixteenth century.

With these points in mind, | have calculated the average valuation for the most
popular books of mathematics and natural philosophy for Oxford and Cambridge.
These figures are included in the analysis in appendix one. Despite the limitations
inherent in not usually knowing whether a book is new or in good condition, this does
enable us to compare the relative prices of books. From these, | have inferred that
cheaper books are more likely to be aimed at the student market than more expensive
works. It is clear from the textbooks that are examined in this thesis that smaller
formats are preferred by students. In chapter six, we will see how publishers trying to
capture the student market have usually done so by packing plenty of information into
a small space. It is by no means always the case that students could not afford many
books (Edward Beaumont had a fine collection of 117 when he died in 1552 shortly
after determining for his BA),® but in general their collections were smaller than the
older Masters and Professors. Thus, as a further strand of evidence to establish which

books were commonly used by students, a cheaper price may be useful. Where

% H. S. Bennett, “Notes on English Retail Book Prices 1480 - 1560,” The Library, Fifth Series5
(1950). p. 174.

% Francis R