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Introduction

Ku-ming (Kevin) Chang and Alan Rocke

Few would question the value of advanced research today. Considered key
to the health and wealth of a nation, research universities receive ample
support, especially when global university rankings draw countries into a
new level of international competition. Our age has come to assume that an
academic career, characterized by the pursuit of new knowledge, starts with
a doctorate, generically known as the PhD. Doctoral education prepares
the student for a career in academia or industrial research and develop-
ment, and culminates with the presentation of novel research results in a
dissertation that is based on years of original research in a specialized field.
This established pattern of research education, taken for granted today, first
emerged in parts of the West only in the nineteenth century, and even later
in the other parts of the world. This volume studies the emergence and
development of research education across disciplines in major areas of the
globe—Europe, North America, Latin America and Asia—over the second
half of the nineteenth and the first half of the twentieth centuries.

The period that this volume studies saw many fundamental changes
in the history of higher education as as well as the history of science.
It was an age of reform. Previously across Europe the university served to
pass on traditional knowledge and prepare students for the traditional
professions. After the French Revolution, European universities began to
diverge from the more or less homogeneous structure that they had shared
since the Middle Ages. Germany, the kingdom of Prussia especially,
reformed its system of higher education by making original research
imperative for professors and by providing research training to students.
France and Britain held on to different systems of higher education as
these modern nation-states asserted their national differences. In the mid-
dle and later decades of the nineteenth century, when the virtues of
German universities became apparent, they and other European and
North American countries began to reform their universities more or less

Ku-ming (Kevin) Chang and Alan Rocke, Introduction In: A Global History of Research Education: Disciplines,
Institutions, and Nations, 1840-1950. Edited by: Ku-ming (Kevin) Chang and Alan Rocke. History of Universities
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2 History of Universities

according to the German model. The pursuit for new knowledge was thus
embraced as a core value of the university.

It was thus an age of institutional transformation. The university devel-
oped into the uncontested institution in which scientific researchers were
trained. Previously, researchers could have received advanced training at
institutions other than universities. In the eighteenth century, for instance,
members of the Royal Academy of Sciences in Paris often began their
career as a pupil in the academy and then worked their way up to become
associates and then salaried members. These members received no univer-
sity education. Even in the nineteenth century, many noted British and
American scholars began their training and finished their careers in inde-
pendent research institutions, museums, or libraries. By contrast, develop-
ments during the age under study have led us to expect all academics or
research scientists to have received graduate university training before
their careers begin.

It was an age of innovation. Ingenious discoveries were made, great
scientists celebrated, and new research institutions founded. It was also a
period of specialization. A remarkable number of new disciplines—
anthropology, sociology, linguistics, statistics, and paleontology, among
others—were established in this period. Established fields then began to
subdivide into further specializations, for instance, chemistry into organic,
physical, and biological chemistry. Finally, it was an age of academic
globalization, even if not on a scale comparable to today. Non-Western
societies in many parts of the world introduced universities at home, and
constantly sent students to study in the West, assigning to them the task of
transplanting at home the knowledge and institutions that transformed
Western countries into great powers.

Considering the importance of research education today, it is not
surprising that it has been the subject of intensive scholarly analyses. Some
scholars have examined the system of a particular country, such as Arthur
Levine, Educating Researchers (2007), Ronald G. Ehrenberg, Educating
Scholars: Doctoral Education in the Humanities (2010), and Jonathan Cole,
The Great American University: Its Rise to Preeminence, Its Indispensable
National Role, Why it Must Be Protected (2009). Other studies are cross-
national or comparative: for example, Burton R. Clark, ed., 7he Research
Foundations of Graduate Education: Germany, Britain, France, United
States, Japan (1993), and Philip G. Altbach and Jorge Baldn, eds., World
Class Worldwide: Transforming Research Universities in Asia and Latin
America (2007). There are also important studies on the qualification for
the academic profession, including Burton R. Clark, 7he Academic Life:
Small Worlds, Different Worlds (1987), Philip G. Altbach, ed., 7he
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International Academic Profession: Portraits of Fourteen Countries (1996),
and Anthony Welch, ed., 7he Professoriate: Profile of a Profession (2005).
However, these analyses of doctoral education and academic profession
rarely go back before World War II, devoting minimal attention to the
history of the academic profession and research education.

This is not to say that histories of universities are in short supply.
Standard works on individual institutions (Berlin, Oxford, Cambridge,
Johns Hopkins, Harvard, Princeton and many others) and national
systems of higher education are numerous. Among the most important
ones are those by Friedrich Paulsen, R. Steven Turner, and Charles
McClelland for German universities, Louis Liard, George Weisz, and
Lawrence Brockliss for France, Stanley James Curtis and R. D. Anderson
for Great Britain, and Roger Geiger, John Thelin, James Turner and James
Axtell for the United States. Synthetic or comparative histories of
universities are also available. These include R. D. Anderson’s European
Universities in the Nineteenth Century (2004), the four-volume History of
the University in Europe published by Cambridge University Press (general
editor Walter Riiegg), Sheldon Rothblatt and Bjorn Wittrock, eds., Zhe
European and American University Since 1800: Historical and Sociological
Essays (1993), Ana Simées, Maria Paula Diogo, and Kostas Gavroglu, eds.,
Sciences in the Universities of Europe, Nineteenth and Twentieth Centuries
(2015), and Rainer Christoph Schwinges, ed., Humboldt International: der
Export des deutschen Universitéitsmodells im 19. und 20. Jahrbundert (2001).
The last-cited work even includes Japan and China, thus extending its
attention beyond Europe and North America.

In addition to the histories of academic institutions, there are many
important works on individual scientists and disciplines (Justus Liebig
in chemistry, Leopold von Ranke in history, and Emile Durkheim in soci-
ology, for instance). Others pay close attention to scientific training in an
individual discipline, such as Gert Schubring, Seminar, Institut, Fakultit:
Die Entwicklung der Ausbildungsformen und ibrer Institutionen in der
Mathematik (1983), Kathryn M. Olesko, Physics as a Calling: Discipline
and Practice in the Konigsberg Seminar for Physics (1991), Andrew Warwick,
Masters of Theory: Cambridge and the Rise of Mathematical Physics (2003),
or David Kaiser, Pedagogy and the Practice of Science: Historical and
Contemporary Perspectives (MIT Press, 2005). In fact, several contributors
of this volume have published leading research on the history of individual
scientists and disciplines.

The present special issue/volume constitutes an effort to present a com-
parative and global history of research education that has so far not been
available. The contributors survey or compare cases of a diversity and
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breadth that has rarely been attempted. Indeed, few previous works have
examined China, India, Japan, and Latin America in one volume, and few
have covered such a great number of disciplines as this volume does.
Moreover, each of the following comparative or case studies in this volume
is original in its own right. They either first ask the question (for example,
regarding the connection between research training and disciplinary iden-
tity, as in Chapter 1; or the ‘unruly’ disciplinary character of statistics, as in
Chapter 7), or conduct the first comparative studies of the implementa-
tion of research education for an individual discipline (mathematics, for
example, as in Chapter 4). They may develop a new line of inquiry based
on the author’s previous research (such as John Joseph’s chapter on the
disciplinary identity of linguistics that draws from his biographical scudy
of Ferdinand de Saussure). Or they may constitute the first case studies
that examine the developments of research education in individual discip-
lines in non-Western societies. Collectively, they complement and fruit-
fully complicate the available literature in three major areas: institutions,
disciplines, and the roles of nations or states. They move beyond present
literature in tracing the spread of the research ethos across Europe and the
Atlantic, and even to societies in South and East Asia.

The primary subject of all the chapters is the foundation of research
education in countries across the globe. We are careful to use the term
‘research education’ in ways that reflect national or institutional differences.
Though today we readily identify doctoral education with graduate scudy
and research training, neither identification was universally the case in the
nineteenth century. In Germany, though doctoral study did indeed require
training in research, the Doctor philosophiae (D.phil.) was the first degree
after secondary education, and in that sense it was not strictly speaking a
graduate degree. In contrast, the French doctorar d’étar was a graduate
degree (after the ficence and the agrégd)—Dbut research was not an essential
requirement for the degree until at least the middle of the century. In
Britain, short graduate programs (those for the Bachelor of Science, now
obsolete, and the Master of Science) and degrees that acknowledged a
record of publications (Doctor of Science, known as DSc., and Doctor of
Letters, known as DLitt.) were not available until late in the century, and
the Doctor of Philosophy degree not until the First World War. None of
these degrees were a sine qua non for an academic career until even later
in the twentieth century. Strictly speaking, Britain therefore had no doc-
toral education until the establishment of the PhD. If research education
was available, it was accommodated at the undergraduate or at most the
master’s level, or it was informal. This was also true in British colonies like
India. Likewise, Japan and its colonies established graduate school but
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provided no formal education for it. Though they established doctoral
degrees, they did not require it for an academic career. China had no
doctoral programs at all until around 1980. By contrast, American uni-
versities adopted the PhD earlier than their British counterparts (which
had previously been their model). They introduced this degree as one
above the Bachelor of Arts, making it a true graduate degree. They also
required for this degree resident study of several years and a dissertation
based on original research. Thus, for a considerable part of the period
surveyed in this volume, although original research and publications of
its result were increasingly desirable, or even required, for an academic
career almost everywhere, ‘graduate curricular study’ in a strict sense
was not applicable to Germany, France, and Japan, while resident
doctoral education was not available in the French and British Empires
and China.

It is for these reasons that we describe our subject as ‘research educa-
tion’ rather than doctoral education (unless it is appropriate in specific
contexts to do otherwise), for it fits all cases in this survey. There is no
doubt that we place an emphasis on research training that was provided
in the university, while staying well aware that research did not take
place exclusively in universities in this period. This emphasis is justifiable,
since over this period specialized training in the university transformed
into a qualification that was required (or at least welcomed) by academia
and industry alike that centered on advanced research. After this trans-
formation, the PhD that provides education in research has become the
highest degree that academia can accord and the badge that all academics
wear for their career. In this sense research education is the highest
education.

As the chapters in the volume will collectively show, the period under
study also coincided with the decline of religion in the university. This is
especially true for European universities, which started in medieval Europe
essentially as Christian seminaries with allied training in medicine or law,
but in which the faculty of theology was almost always the most powerful
faculty. In the early modern period, and even more in the nineteenth
century, secular pursuits strengthened in the university, while the faculty
of philosophy, to which the disciplines in the humanities and most natural
sciences belonged, became the model for all the other faculties for its rigor
and prestige in academic research. In France and some other European
countries (such as the Netherlands), the faculty of philosophy was split
into the faculties of letters and sciences, whereas in the Unites States it was
the graduate school, instead of the undergraduate college, that represented
the advanced intellectual pursuits of the university. But the results seemed
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to converge in all Western countries towards the secularization of univer-
sity education.

Our sensitivity to institutional cultures leads us to investigate, compara-
tively, different ‘instruments of research’, the second theme that runs
across all chapters. Several chapters in this volume consider major instru-
ments of research, such as the seminar, the laboratory, fieldwork, and stat-
istics, based on our contributors’ archival work and close biographical
analyses. Others point out less formal, and less studied, instruments of
research. At Oxford and Cambridge, students interested in advanced
study benefited from conversations in the dining hall, tutorials in colleges,
essay questions in honour exams, and thesis contests for college scholar-
ships. In France, junior humanists relied heavily on correspondence with
their supervisors in Paris, since they often taught in the provinces.
American, Asian, and even a notable number of European scholars took
advanced study trips aboard before or after the receipt of their doctorates.
All the chapters in this volume heed the different uses and local adaptations
of these instruments. Along with the instruments of research we also
analyze research education into different modes, as will be made clear in
the conclusion.

The third major theme treated by the authors of this volume comprises
the research training for individual disciplines. There are, to be sure, too
many disciplines to cover in a single volume. We select representative
disciplines in textual studies (classical studies, philology, and history),
laboratory sciences (chemistry), theoretical sciences (mathematics and
physics), field sciences (archeology, paleontology, and language studies),
clinical science (medicine), and even areas of studies that were not or could
not be fitted into a single discipline, such as statistics.

One crucial and little-explored issue in that relationship is inzer-
disciplinarity. Previous studies on research education have mostly focused
on a particular discipline. We jointly compare a wide spectrum of discip-
lines, and deliberately include both the humanities and natural sciences,
which together constitute modern academia.

In addition, we examine the relationship between research training and
disciplinary identity. Academic disciplines constantly shape professional
identities by the training that young scholars receive. They—philology,
history, and mathematics, for example—solidify their identities by
training advanced students in the skills, methods and questions that they
consider essential. We also consider the proliferation of disciplines in the
age of expansion of higher education, showing that new disciplines, such
as linguistics, forged a new identity with the training in new materials
(dialects or indigenous languages, for example), new methods (e.g.
fieldwork), and new technologies (such as the kymograph and the
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phonograph). We even explore the reproduction of disciplinary identity
and the multiplication of research teaching beyond local and national
settings.

We have striven to include cases in the widest possible variety of coun-
tries or societies. As summarized above, in the century of nationalism
higher education in Europe developed different national features, which
several chapters of this volume examine. Outside Europe, we include
investigations of non-Western societies in Latin America, South Asia, and
East Asia that have risen to be prominent actors in global economies and
higher education—while acknowledging that Russia and Muslim countries
are not represented in the volume due to length constraints. Some of these
non-Western societies were sovereign states, which could choose their own
systems of higher education despite political, economic, and cultural
limitations. The result of their choice was always an amalgamation of
different elements of foreign and domestic origins. We will see that
colonized peoples often first experienced the conflict between traditional
learning and Western education, and when they requested more and better
access to higher education, they invariably faced racial discrimination.
When higher education became available, it was usually introduced in the
model of the imperial metropole.

Amid nationalism, imperialism, and colonialism, we also indicate a
degree of internationalism. As will be seen in the chapters, this
internationalism is reflected in the large flows of international students,
missionary institutions of higher education, and philanthropic programs
in non-Western countries. In an extreme case, colonized Koreans used the
missionary-supported Severance Medical College and Hospital as a shelter
for medical education and research to defy the discriminatory control of
the colonial authorities. Many chapters in this volume are comparative or
transnational (or both) in themselves. The concluding chapter especially
provides a summary analysis of all the chapters in a global perspective.
True to this historical internationalism, and to the global spirit of our age,
we have striven to make this volume a global history of the origins, dis-
semination, multiplication, proliferation, and local adaptations of research
education.

This special issue starts with James Turner’s analysis of the formation of
disciplines and research training, exploring the possibility of a causal
relationship. He covers subjects and themes central to this volume, though
not all contributions consider the causal relationship between scientific
training and disciplinary identity. Then comes Kasper Risbjerg Eskildsen’s
study of the historical seminar in Germany and its role as a model for
historians in other European and American countries. Chapter 3, by Alan
Rocke, presents an international comparison of chemical education and



8 History of Universities

research in nineteenth-century Europe, starting with the case of Justus
Liebig at the University of Giessen. Karen Parshall offers a similar
comparison for mathematics, though placing an emphasis on the learning
experience of the American mathematical community. Next, Janet
Howarth, based on a close analysis of the careers of members of the British
Academy, presents a synthetic account of their training. Then Daniela
Barberis analyzes the training for emerging social sciences in France,
which, like England, did not provide formal training that required resident
study; her focus is on Emile Durkheim and the junior scholars around
him. In Chapter 7 Theodore Porter demonstrates what the author calls the
‘unruly character’ of statistics that did not fit into a disciplinary mold.

In his chapter, John Joseph traces the extraordinary trajectory of
Ferdinand de Saussure’s study amid those of ordinary German and French
studentsin the field that eventually became linguistics. Chapter 9 compares
research training in language studies in four major Western countries.
These two chapters therefore delineate the development of a discipline
across World War I, a watershed of sorts for international politics as well as
academia.

The rest of the volume investigates the beginning of research training in
non-Western countries. In Chapter 10, Ana M. Alfonso-Goldfarb, Mdrcia
H.M. Ferraz, and Silvia Waisse offer a concise survey of higher education
in Latin America, ending with a close study of the first generation of
Brazilian research chemists. Yoshiyuki Kikuchi studies laboratory teaching
and training in Meiji Japan in Chapter 11. Then John Mathew and Pushkar
Sohoni review the scientific teaching and research in Colonial India,
taking Bombay as their example. Chapter 13, by Danian Hu, examines the
undergraduate and master’s teaching, which supported students to take up
rescarch, at the Department of Physics at Yenching University in
Republican China. Hsiao-pei Yen investigates the start of paleographical
research and fieldwork, also in Republican China, in Chapter 14. Next,
In-sok Yeo surveys the training of medical researchers at the imperial
university and the missionary medical college in colonial Korea. Wei-Chi
Chen, Wan-yao Chou, and Ku-ming (Kevin) Chang analyze the formal
and informal research training in Southeast Asian history and ethnology
during Taiwan’s colonial rule and a few post-war years. The volume closes
with a conclusion that summarizes the major findings of the contributions
to the volume.

As no one author can cover all the different disciplines and countries,
we have assembled here a group of specialists who are interested in
comparative and global studies. Most of them met at the Academia Sinica
in Taipei, Taiwan, in a two-day conference in December 2015, which
established the groundwork for this volume. We organized a program that
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comprised diverse senior as well as junior historians of the humanities and
the social and natural sciences. The present volume is the product of the
conference and the subsequent vigorous exchanges and revisions. It is thus
ajoint product not only of written studies, but also of in-person discussions
and collaboration.

We hope that this addresses the interests of at least four groups of
readers. This first is of course the readership of the History of Universities,
since it is first and foremost a history of research universities. By exten-
sion we hope it also addresses the concerns of government officials, edu-
cators, college students, and the public at a time when no country or
university can ignore global university rankings. This collection of essays
presents an analytical account of the genesis of modern research univer-
sities and academic disciplines in representative countries and regions,
and tells the history of the foundation on which global rankings of
research universities are based.

Another group of readers consists of scholars and students of the history
of the humanities and science, and of science and technology studies. The
history of science has become a discipline in its own right, and the closely
related field(s) of science and technology studies have gained academic
programs or research centers that bring together historians, social scientists,
natural scientists, and engineers. The history of the humanities as a field,
growing rapidly, has won its own journal and society. It thus has its semi-
independent readership, though sometimes overlapping with that for the
history of science.

Finally, this project addresses the community of global studies. The
expansion of higher education across Western and non-Western countries
was an integral part of what is now called the first wave of globalization
(ca. 1870-1914). The internationalism of higher education described
above is just an example that demonstrates that the pursuit for research
education, by junior scholars or governments sovereign and colonial
alike, was interwoven with many other dimensions of globalization, thus
warranting a prominent place in global studies. It will be pointed out in
the conclusion of this volume, however, that the globalization of research
education was not always at the same pace as economic globalization.
Still, the patterns distilled from the study of this period can then be com-
pared with those of academic exchange in the second and third ages of
globalization.

In sum, our goal with this volume has been to enrich our understanding
of modern higher education in its historical, institutional, disciplinary,
national, and transnational contexts, to fruitfully complicate the history of
science and the humanities that has often been based on studies of
individual scientists, disciplines or countries, and to augment global
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studies with cases on research education and academic exchange. We hope
that it will generate productive dialogues with the readerships in these
areas, and continue healthy internationalism in academic pursuits, ana-
lyzed in this volume, at a time when the global spirit is under attack.

Academia Sinica, Taiwan
Case Western Reserve University, Cleveland, USA
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Discipline Formation and Research

Training: Chicken or Egg?*

James Turner

Introduction

Each of the chapters in this collection inquires into how education for
research developed in a specific discipline or cluster of disciplines. So at the
outset it may be useful to stand back from any one discipline and ask a
meta-question that pertains to all. What is the relationship between the
development of training specifically for research and the appearance of
modern disciplinarity as such? Even though unspoken, this link between
disciplinary-mindedness and disciplinary training lies behind each of the
following studies of particular disciplines. I throw up my hands at the
ancient paradox of which came first, the chicken or the egg. But it might
prove illuminating to try to unravel a similar riddle in the history of aca-
demic knowledge: did disciplines precede training for research in them, or
vice-versa? I have neither the learning nor the hubris to tackle the wide
ranges of time and space that my fellow contributors cover in this volume,
and [ doubt in any case that evidence has yet been assembled that would
enable a worldwide investigation into links between disciplinarity and
education for research. So, a demure modesty forced upon me, I shall limit
my reconnaissance to narrower terrain that for a quarter century I have
mapped various bits of.

In the United States and United Kingdom, during the late nineteenth
and early twentieth centuries, modern academic disciplines appeared,
based in universities. At about the same time, specialized training in those
disciplines also commenced. In both countries, such training for research

* I thank Professor Caroline Winterer of Stanford University for her incisive suggestions
about a first draft of this chapter and the attendees at the conference “Training of Research
Scholars: Institutions, Disciplines, and National Cultures’ at the Academica Sinica, Taipei,
December 2015, for helpful comments on a second draft.

James Turner, Discipline Formation and Research Training: Chicken or Egg?In: A Global History of Research
Education: Disciplines, Institutions, and Nations, 1840—1950. Edited by: Ku-ming (Kevin) Chang and Alan Rocke.
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took place after students had earned their first university degree. In the US
research training typically took place within a formal degree program, in
the UK often through less formal mentorship. Post-graduate fellowships
frequently supported training in both the US and UK. (These patterns are
worth noting because, even as research training was becoming common-
place across the globe, frameworks for it varied widely.) Different discip-
lines formed at different times. But, in every case I know, instruction in
research in the discipline began very close in time to the discipline’s forma-
tion. This coincidence in time is manifest in the literature, whether one
looks at general histories of higher education, such as Roger Geiger’s recent
book on American higher education, or histories of specific disciplines,
such as Peter NovicK’s classic study of the US historical profession—even
though such authors rarely, if ever, comment on the coincidence.!

To rephrase the query, now in this more limited, English-speaking,
north Atlantic context: Which came first, the discipline or advanced train-
ing in it? At first the question seems silly because the answer looks so
obvious. The discipline must have come first. How could anyone train
people to pursue research in a discipline that did not yet exist? But think
for a moment. A field of study is not necessarily a discipline in the modern
academic sense. At least in principle, advanced education might evolve in
a field before that field became a discipline.

So we must first ask what constitutes a discipline. Why does the ques-
tion matter? Consider the present status of disciplinarity. Disciplines are
so integral to modern academic knowledge that they fade into the land-
scape, and often the character of disciplinarity itself (as distinct from the
qualities of a particular discipline) does not seem to need explication. An
excellent recent history of interdisciplinarity devotes much time and intel-
ligence to defining interdisciplinarity but never sees a need to explain the
disciplinarity that logically precedes interdisciplinarity.? Disciplines are
just there.

Yet the birth of modern disciplinarity was unprecedented and momen-
tous. Discipline-formation transformed all academic knowledge, from the
natural sciences to the human sciences. It splintered knowledge into newly
distinct, separate provinces. So it does need to be explained, its nature and

! Roger L. Geiger, The History of American Higher Education: Learning and Culture from
the Founding to World War II (Princeton, 2015), especially Chap. 8; Peter Novick, 7har Noble
Dream: The ‘Objectivity Question’ and the American Historical Profession (Cambridge, 1988),
passim. I cannot think of a historian who has paid attention to this issue of timing, though
my knowledge of these literatures is hardly exhaustive and my memory belongs to a
70-something.

2 Harvey J. Graff, Undisciplining Knowledge: Interdisciplinarity in the Twentieth Century
(Baltimore, 2015).
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origin understood. This job may be especially urgent today when interdis-
ciplinarity is the Hallelujah Chorus sung by university administrators and
when disciplinarity has come under growing criticism, particularly per-
haps in the humanities, for allegedly promoting hyperspecialization and
blocking a broad view of interrelated problems. What exactly are we aca-
demics talking about when we talk about—or rant about—disciplines and
interdisciplinarity? The question is complex and delicate, with a history
still surprisingly obscure, considering how much ink has been spilled in
arguing about it. Again, I mean not the much-written-about historical
background of specific disciplines— the rise of English studies’ or the ‘his-
tory of sociological analysis—but the history of our modern notion of
disciplinarity as such.?

For scholars writing (or reading) in English, semantic confusion may
hide the radical change that disciplinarity brought. The word discipline has
been used in academic contexts for centuries. It could mean instruction,
butitcould also mean a branch of knowledge. Already around 1400 Geoflrey
Chaucer used discipline in the latter sense in his Canterbury Tales.* But this
long persistence of the word in academic usage obscures the discontinuity
created when disciplinary specialization took off in the nineteenth century,
especially the later nineteenth century. Comparing carlier uses of discipline
with more recent usage makes the novelty easier to see. Textual philologists
in the sixteenth and seventeenth centuries, for instance, agreed broadly on
the kinds of problems to address and on methods to resolve them. They
also developed distinctive tools for keeping track of information (such as
commonplace books) and for spreading knowledge (such as commentaries
and editions).> These shared traits made textual philology a discipline. But
such early-modern disciplines in no way monopolized a scholar’s time and
energy. One individual might study ancient Roman archacology, the
Bible, and medieval English literary texts. Disciplines around 1900 also
agreed on their problems and methods. They, too, developed distinctive
technologies for organizing data (like files of index cards) and for broad-
casting knowledge (like discipline-specific journals). Yet modern discip-
lines grew much more strictly divided. By the 1920s vanishingly few—if

3 D.]. Palmer, The Rise of English Studies: An Account of the Study of English Language and
Literature from its Origins to the Making of the Oxford English School (London, 1965); Tom
Bottomore and Robert Nisbet, (eds.), A History of Sociological Analysis New York, 1978).

4 Oxford English Dictionary, s. v. discipline; Geoffrey Chaucer, “The Canon’s Yeoman’s
Tale’, line 700.

> See, for samples of this early-modern world of learning, Ann M. Blair, To0 Much to
Know: Managing Scholarly Information before the Modern Age (New Haven, 2010); Anthony
Grafton, joseph Scaliger: A Study in the History of Classical Scholarship, 2 vols. (Oxford,
1983-93); Peter N. Miller, Peirescs Europe: Learning and Virtue in the Seventeenth Century
(New Haven, 2000).
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any—scholars would try to edit Roman poets, Paradise Lost, and the New
Testament, as the Cambridge philologist Richard Bentley did in the early
eighteenth century, or to publish on ancient Greek temple architecture,
Ralph Waldo Emerson, and Dante, as the Harvard professor Charles Eliot
Norton did in the late nineteenth.®

The triumph of disciplinarity was not inevitable. It did not inexorably
flow from the piling up of more and more information, so that (as I often
hear) eventually these data just had to be divided into manageable heaps
arranged by subject matter. People have always had ‘too much to know’, to
steal the title of Ann Blair’s masterful book on scholarly information-
management in Europe before the modern age.” Disciplinarity is one way,
not the only way, of organizing massive information flow. Nor did the rise
of the research university demand that scholars and scientists now pledge
allegiance to a single modern discipline. The anatomist and historian
Elliott Coues, the paleontologist and ethnologist William Dall, the
anthropologist and ornithologist Henry Henshaw, the geologist and
archaeologist William Holmes, the meteorologist and astronomer
Cleveland Abbe, the theologian and experimental psychologist George
Ladd, the archacologist and geologist Newton Winchell, the economist
and sociologist William Graham Sumner, the bacteriologist and archae-
ologist Theophil Prudden, the zoologist and art historian Edward Morse
all flourished in the era when research universities came to dominate
the academic landscape, just to cite several examples who appear in the
American National Biography Online. In fact, there is good reason to believe
that two different ideals of research competed in the new research univer-
sities. One was the disciplinary specialization still familiar to us. The other
might be called a paradigm of ‘common erudition’. Both demanded deep
research, both deprecated dilettantism. Both required thorough learning,
both valued real expertise. But where one ideal posited little or no connec-
tion between specialized areas of knowledge, the other continued to regard
the map of knowledge as undivided and to insist that a scholar or scientist
could work responsibly in two widely separated locations on it. The strug-
gle over the research ideal did not pit ignorant ‘generalists’ against erudite
‘specialists’ but involved two opposed notions of how research should be
carried on.® Contingent events not yet well understood, rather than inex-
orable fate, eventually brought victory to the disciplinary specialists.

¢ Kristine Louise Haugen, Richard Bentley: Poetry and Enlightenment (Cambridge, MA,
2011), 13049, 170-81, 188-95, 20510, 219-29; James Turner, The Liberal Education of
Charles Eliot Norton (Baltimore, 1999), 295, 310, 333—4, 398, 488, 489, 492.

7 Blair, 700 Much to Know.

8 James Turner, “The Forgotten History of the Research Ideal’, in Turner, Language,
Religion, Knowledge: Past and Present (Notre Dame, IN., 2003), 95-106.
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What qualities, then, define these new-model disciplines, our discip-
lines? First, their practitioners normally see themselves as expert in a single
area of knowledge. That is, scholars and scientists regard their discipline as
set apart from other disciplines, pursuing different subjects with different
methods. Second, modern disciplines have institutional walls, such as
academic departments, to divide them. These walls have leaked ever since
they were built yet historians, astronomers, and sociologists do hobnob
mostly with members of their own clan when sharing their research or
discussing teaching in their discipline (as distinct from when griping
about the university administration or arguing over how to tweak the
college’s curricular requirements). Third, modern disciplines develop a
scholarly infrastructure that fosters dialogue within the discipline and
discourages communication across disciplinary lines. Disciplines con-
struct learned societies like the (US) College Art Association, where art
historians read papers to each other; and they spawn disciplinary publica-
tions such as the (UK) Economic Journal, where economists write for each
other. These last two traits—institutional walls and disciplinary infra-
structure—follow from the first. If professors did not understand them-
selves as belonging to a single specialized discipline, they would create
neither university departments nor journals devoted exclusively to that
discipline.

Where did learned men and women get this idea of directing their ener-
gies to a single discipline? The question matters. Attacks on disciplinarity
today focus on the scholarly weaknesses arising from self-dedication to a
single, insulated field of knowledge—and defenses of disciplinarity invoke
the strengths entailed in just such a focus. The question also brings us back
to the relationship between discipline-formation and advanced training in
scholarship.

I have only begun to nose around in the history of disciplinarity. Indeed,
every piece of evidence that follows derives from research I undertook on
other aspects of the history of academic knowledge. In this research the
novelty—and puzzling origin—of disciplinarity kept intruding, even
though I was not looking in that direction. But, ipso facto, my informa-
tion is limited and unsystematic. I know the history only of disciplines in
the humanities and humanistic social sciences in the English-speaking
world, and that only partially and tentatively.

If you do not see where to head, you can only take a leap in the dark.
I am going to hazard a hypothesis about the link between discipline-
formation and advanced training in research, derived from two case stud-
ies. The first involves a pair of anthropologists at Oxford just after 1900.
The second concerns graduate education in the last quarter of the nine-
teenth century at America’s first thoroughly research-oriented university.
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Two cases amount to anecdotes, not data; but anecdotes can set us think-
ing about why disciplinarity developed when and as it did.

The first case centers on an Oxford student and her mentor. The student
was Barbara Freire-Marreco (1879-1967), who in 1908 was awarded the
first diploma for postgraduate study in anthropology.” Her mentor was
John Linton Myres (1869-1954), who helped to create the diploma pro-
gram just mentioned.'® Consider Myres first.

A British social anthropologist today would regard Myres as a founder
of her discipline. Besides shaping the program at Oxford, in 1901 he initi-
ated the Royal Anthropological Institute’s monthly journal, Man. Later he
served as president of the Institute (1928-1931).'! In 1912 he co-edited the
fourth edition of Notes and Queries on Anthropology, a standard reference.
In 1923 he published a book on Neolithic and Bronze Age cultures, in
1934 another on the ethnology of prehistoric Indo-European peoples.'?
He was a recognized authority on Ice Age humans in Europe.!? In the
1920s he headed the Folk-Lore Society.!* An anthropologist to the core.

But wait! As a young fellow of two Oxford colleges, Myres worked
mainly on early Greek archacology.’” In 1907 he moved to Liverpool
University as professor of Greek and lecturer on ancient geography. He
returned to Oxford in 1910 as Wykeham Professor of Ancient History. In
1914 he delivered the inaugural Sather Lectures in Classical Literature at
the University of California. A second invitation to give these eminent
lectures in 1927 resulted in his magnum opus, Who Were the Greeks?'® Late
in life, Myres wrote a book titled Herodotus: Father of History and another
called Homer and His Critics, not to mention a technical study of ancient

9 When I first encountered Freire-Marreco in the Bodleian Library’s manuscript collec-
tions well over a decade ago, it was nearly impossible to learn anything about her from sec-
ondary sources. Happily there is now a diligently researched biography: Mary Ellen Blair,
A Life Well Led: The Biography of Barbara Freire-Marreco Aitken, British Anthropologist (Santa
Fe, NM, 2008). Unnoted information about Freire-Marreco comes from this book.

19 For Myres, see principally John Boardman, ‘Myres, Sir John Linton (1869-1954)’,
Oxford Dictionary of National Biography, http://[www.oxforddnb.com/view/article/35180.
All information about Myres not otherwise noted comes from this article.

"1 Earlier, Myres had been secretary of the Institute. Man was renamed the Journal of the
Royal Anthropological Institute in 1995.

12 Information about Myres’s publications comes either from WorldCat or the Hathi
Trust digital catalog.

13 R. M. Fleming to J. L. Myres, June 17, 1930, MS. Myres 14, f. 40, Myres Papers,
Bodleian Library, Oxford University.

14 Alison Petch, ‘Barbara Freire-Marreco (Mrs. Robert Aitken)’, in England: The Other
Within, Pitc-Rivers Museum, Oxford University, http://england.prm.ox.ac.uk/englishness-
Barbara-Freire-Marreco.html.

15 Myres was a fellow of Magdalen College (1892-95) and then of Christ Church
(1895-1907).

16 Joseph Fontenrose, A Brief History of the Sather Professorship, http://www.classics.
berkeley.edu/people/sather/history.
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Greek drama.'” He served as president of the Hellenic Society and chair-
man of the British School at Athens, major institutions for classical stud-
ies. Now he looks like a classicist, pure and simple.

In fact Myres was neither classicist nor anthropologist, in the modern
disciplinary sense. He was, rather, a holdover from an era before disciplin-
ary lines hardened. While professor of Greek in Liverpool, he also lectured
on the ‘systematic [archacological] excavation of Wales” and ‘the antiqui-
ties of British Honduras’, among numerous other subjects.'® Myres made
a hash of disciplinary divisions as we now understand them. In this he
resembled other important scholars of the later nineteenth century, such
as his older Scottish contemporary William Robertson Smith (1846—
1894), who contributed to biblical criticism, to anthropology, to sociology,
to the comparative study of religion—and also published in mathematics
and physics.!?

When Myres first encountered Barbara Freire-Marreco around 1904 or
1905, the UK had no well-defined discipline of anthropology for him to
belong to, even if he had wanted t0.2° Anthropology was by then deemed
(sometimes grudgingly) a proper university subject. And in 1905 there
did exist institutions—the Anthropological Institute and its journal
Man—that in retrospect appear disciplinary.?! But appearances deceive.
Anthropology still lacked the professional specialization associated with a
modern discipline. Anthropology was only a hobby for most members of
the Anthropological Institute—including its president at the time.
(William Gowland, the Anthropological Institute’s president in 1905-06,
was a professor of metallurgy who, after working for years as a metallurgist
in Japan, published on Japanese prehistoric archacology—as well as on a
school of painters in modern Kyoto. He seemed to be interested in all

17 'The last mentioned book was 7he Structure of Stichomythia in Attic Tragedy (1952). The
Merriam-Webster Dictionary defines stichomythia as ‘dialogue especially of altercation or dis-
pute delivered by two actors in alternating lines (as in classical Greek drama).” Herodotus: Father
of History appeared in 1953; Homer and His Critics was published posthumously in 1958.

18 J. L. Myres to Barbara Freire-Marreco, March 27, 1908 (draft), MS. Myres 16, f. 61,
Myres Papers.

19 The best biography is Bernhard Maier, William Robertson Smith: His Life, His Work,
and His Times (Tiibingen, 2009). It stresses his Old Testament criticism more than his other
achievements (appropriately for a book published in a series titled Forschungen zum Alten
Testament). I hope to write a small book about Smith within the next several years.

20 Freire-Marreco’s correspondence with Myres makes clear that she had been his pupil,
presumably in Greek, when an undergraduate at Lady Margaret Hall.

21 The Anthropological Institute of Great Britain and Ireland became the Royal
Anthropological Institute of Great Britain and Ireland in 1907. Organized in 1871, its roots
stretched back to the Aborigines’ Protection Society, founded in 1837, mostly by Quakers
with a background in abolitionism. Among them was Henry Christy, who years later would
awaken Edward Tylor’s ethnological interests.
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things Japanese, rather than specifically in anthropology.??) The birth of
the journal Man is revealing. Since 1869 a magazine called 7he Academy
had functioned as Britain’s organ of scholarship in all fields outside math-
ematics and the natural sciences. But in 1896 an American businessman
bought 7he Academy and turned it into a less academic, more ‘literary’
publication. Myres hatched Man to fill the void. The Egyptologist Flinders
Petrie suggested the title Man ‘as the counterpart of the [journal] “Nature”
which exists already’. Just as Nature surveyed the natural sciences, Man
would cover scholarship concerning the human world—ll archaeology,
anthropology, some history (down to French Revolution, say) and some
psychology & folklore’. But, no sooner than imagined, this sweeping con-
ception starved to death in the emerging ecosystem of academic discip-
lines. “To avoid collision” with existing specialized journals, Man excised
‘practically all the “history”, and a large part of the “archacology”’ (the
classical part). When the first issue came out in 1901, psychology had also
vanished; and Man carried the subtitle A Monthly Record of Anthropological
Science. It covered only topics by now understood to pertain to anthropol-
ogy, like prehistoric archaeology, ethnology, and folklore. The wreck of
Mpyres’s original plans produced the accidental semblance of disciplinary
specialization.??

Myres’s pupil Barbara Freire-Marreco—though only ten years younger—
turned out a very different type of scholar. She started much as her mentor
had, with an undergraduate diploma in classics.?* Upon graduation,
Mpyres, with no further training, won a fellowship at Magdalen College
and began to excavate and publish. In 1906 Freire-Marreco likewise
applied for a research fellowship, at Somerville College. Her application
proposed a book on tragic drama and the cult of the dead from ancient
Greece to modern European folk culture: a project combining what
would later be the disciplines of comparative literature, classics, and

22 M. C. Curthoys, ‘Gowland, William (1842-1922)’, Oxford Dictionary of National
Biography online, http://www.oxforddnb.com/view/article/58551.

23 William Crooke to J. L. Myres, January 30, 1897, and Myres to Havelock Ellis [draft],
n.d. [late November or early December 1896], MS. Myres 59, f. 12-13, ff. 14-15, Myres
Papers. The Academy was at first published monthly and then semimonthly but became a
weekly in 1874. The businessman was John Morgan Richards. His daughter, Pearl Craigie,
was a popular novelist (writing as John Oliver Hobbes), which may help to explain the
Academy’s literary turning under her father’s ownership. My account of Man’s beginnings
comes, slightly modified, from James Turner, Philology: The Forgotten Origins of the Modern
Humanities (Princeton, 2014), 342.

24 Freire-Marreco received a diploma in classics in 1905 after undergraduate study at
Lady Margaret Hall, since women were not yet awarded degrees at Oxford, while in 1892
Myres had gotten his degree in literae humaniores, popularly called ‘Greats’, the Oxford term
for classics.
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anthropology. But Somerville turned her down.?> The next summer she
was hired to compile the bibliography in a Festschrift honoring the pion-
eering anthropologist Edward Tylor.2¢ When Oxford’s new, mostly post-
graduate diploma program in anthropology opened to students that fall,
Freire-Marreco was one of the first four to enroll—and the first to finish.?”
In Oxford she studied physical anthropology with Arthur Thomson and
social anthropology with R. R. Marett; at home on her own she read in a
field called ‘Ethics and Social Institutions’; then she went to London
University to study for a term with the sociologist L. T. Hobhouse, who
‘let me do a very long essay on “Primitive Forms of Society””.?8 At the end
of one academic year she passed the examination for the diploma with
distinction.

The diploma program focused exclusively on anthropology; and this
experience apparently gave Freire-Marreco the impression that such spe-
cialization was the ideal for anthropologists. As she was winding up the
program, she began to help Myres with editing Notes and Queries on
Anthropology.*® (Eventually she rose to become co-editor of the book.) In
1909 she published her ‘diploma paper’ (that is, thesis) in Man. That same
year, at last, she won the Somerville College research fellowship. This time
her research topic was strictly anthropological: ‘the nature of [the] author-
ity of chiefs and kings in uncivilized society’.>® Her only quandary was
which ‘uncivilized society’ to focus on.?! That was settled when ‘people’—
which people, she did not say—began telling her ‘how wrong it w4 be
to enjoy an anthropological scholarship without fieldwork’. She decided

25 Barbara Freire-Marreco to ]. L. Myres, April 30, May 10, 11,16, and 19, and June 14, 1906,
and Myres to Freire-Marreco, May 10, 18, and 21, 1906 (all drafts), MS. Myres 16,
ff.1-32, Myres Papers; Blair, Life Well Led, 30-9. Freire-Marreco hoped to find in the cult of the
dead the real (‘non-Dionysiac’) origins of tragedy. Her correspondence with Myres contains a
hint that Jane Harrison may possibly have lurked in the background of this project.

26 Freire-Marreco to Myres, August 9, 1907, MS. Myres 16, ff. 41-43, Myres Papers;
Northcote W. Thomas (ed.), Anthropological Essays Presented to Edward Burnett Tylor in
Honour of his 75th Birthday, Oct. 2, 1907 (Oxford, 1907), 375-409. By this time Freire-
Marreco had also developed an interest in Neolithic ceramics.

27" Alison Petch, ‘Anthropology Diploma Students 1907 o, in The Invention of Museum
Anthropology, 1850—1920, Pitt-Rivers Museum, Oxford University, http://web.prm.ox.ac.
uk/sma/index.php/articles/article-index/341-oxford-diploma-students-1907-1920.html.
A first degree was not formally required for admission to the program, but most of the early
students had one.

28 Freire-Marreco to Myres, December 6, 1907, and March 28, 1908, MS. Myres 16,
ff. 53-54 and 62-64, Myres Papers.

2% J. L. Myres to Barbara Freire-Marreco, March 27, 1908 (draft), MS. Myres 16, f. 61,
Myres Papers.

30 Petch, ‘Freire-Marreco’. The diploma paper was ‘Notes on the hair and eye colour of
591 children of school age in Surrey’.

31 Barbara Freire-Marreco to J. L. Myres, June 16, [1909], MS. Myres 16, ff. 77-78,
Myres Papers.
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to investigate some Native American societies ‘still in working order’.%?
Her choice mattered because in the United States anthropology had fully
formed as a specialized discipline by the 1890s.%3 Myres put Freire-Marreco
in touch with the American anthropologist Alice Fletcher, who suggested
she study the Pueblo Indians of the Southwest. On her way to New Mexico
in 1910, Freire-Marreco stopped to talk with leading anthropologists on
the east coast, to ‘get some idea of the kind of work they are doing’.3% She
apparently met with no one bur anthropologists.?”

She arrived in northern New Mexico toward the end of June. In carly
July, at Alice Fletcher’s injunction, she moved into a summer-session camp
of the School of American Archaeology in Santa Fe, run by the anthropolo-
gist Edgar Lee Hewett, a professional friend of Fletcher. The camp lay
some twenty miles northwest of Santa Fe, in Frijoles Canyon on the
Parajito Plateau of the Jemez Mountains. (Frijoles Canyon is now within
Bandelier National Monument, near Los Alamos.) There the camp stu-
dents were excavating Ancestral Puebloan structures, and there Freire-
Marreco met young anthropologists and got a two-month crash-course in
Puebloan culture. She apparently did not take part in the excavations, but
Indians from local pueblos did; and Hewett helped her make contacts in
the nearby pueblos of Santa Clara and San Ildefonso. In early September,
when the camp folded its tents, she moved into Santa Clara Pueblo. There
she stayed for four months, visiting other pueblos and sojourning briefly
with once-nomadic Indians in Arizona.?¢ During some six months of
fieldwork she stayed in regular contact with American anthropologists
working in the region. A second stint of fieldwork in 1913 cemented
cooperation with colleagues in the Southwest and allowed her to visit
more leaders of the discipline elsewhere in the US. Her research resulted

32 Barbara Freire-Marreco to J. L. Myres, July 5, [1909], MS. Myres 16, f. 82, Myres
Papers. Freire-Marreco’s emphasis.

33 There is a large literature on the early history of anthropology in the US. For a very
brief, fairly recent account of the early professional period, see Sydel Silverman, “The United
States’, in Fredrik Barth et al. (eds.), One Discipline, Four Ways: British, German, French, and
American Anthropology (Chicago, 2005), 258-63.

34 Freire-Marreco, report to Somerville College fellowship committee, 1911, quoted in
Blair, Life Well Led, 63.

35 To judge from her correspondence. For details see Blair, Life Well Led, 62—6.

36 Barbara Freire-Marreco to J. L. Myres, 31 August 1910, MS. Myres 16, ff. 92-3, Myres
Papers. She left Santa Clara for Arizona in late November, then returned to Santa Clara just
before Christmas and stayed until leaving for home in early February. The School of
American Archaeology was later renamed the School of American Research and today is
known as the School of Advanced Research. Hewett is perhaps best remembered as chiefly
responsible for the Antiquities Act of 1906.
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in a monograph, Ethnobotany of the Tewa Indians (1916), co-written with
two anthropologists she had met in New Mexico.%”

Her ethnological interests later shifted to topics more easily pursued in
England, although she kept up with Americanist publications. Freire-
Marreco married in 1920 and never held a permanent academic post,
though for a while she lectured at Somerville College and the London
School of Economics as a recognized expert on Pueblo Indians. From
1912-1929 she also edited Notes and Queries in Anthropology for the Royal
Anthropological Institute. For the rest of her life she engaged with ethnol-
ogy, mostly through the Folklore Society. Undil the eve of her death in
1967 she wrote frequently for the journal Folklore.?® Unlike Myres, she
never worked in any discipline but anthropology.

Before commenting further on her, I shall cross the Adantic to look at
early graduate education at the Johns Hopkins University.>® As soon as it
opened in 1876, Hopkins stood out as the most research-intensive univer-
sity in the United States. Postgraduate training for research in the human-
ities and social sciences centered on the seminar, or ‘seminary’ as then
called.*® Hopkins seminars differed widely in pedagogical method.#! But
they shared a single-minded focus on one and only one field of study. Ata
time when Chatles Eliot Norton at Harvard was lecturing on art history to
undergraduates, teaching a seminar-like advanced course on Dante, edit-
ing the seventeenth-century English poet John Donne, and organizing the
Archaeological Institute of America, the Hopkins seminars modeled a
different approach: real scholars stuck to one field.

Detailed records survive for three early seminars: the Greek seminary
during the years 1877-92; the German seminary for the academic year
1889-90; and the so-called ‘Journal Meetings’ of the English Seminary
from 1895 to 1903.42 Basil Gildersleeve’s Greek seminar—by far the best

37 The title is a little misleading. Strictly speaking, Tewa is not the name of a people, but
the language spoken by the Indians Freire-Marreco lived with in New Mexico.

38 Petch, ‘Freire-Marreco’.

3 The best study of the early history of Johns Hopkins remains Hugh Hawkins, Pioneer:
A History of the Johns Hopkins University, 1874—1889 (Ithaca, NY., 1960).

40 The Latinate seminarium was also used. Seminars featured as well in mathematics and
in some of the natural sciences along with laboratories.

41 Hawkins, Pioneer, 224-32.

42 Greck Seminary Minutes, Nov. 21, 1877-May 29,1879, and October 8, 1879-May 25,
1892 (two bound volumes; binding of first volume is wrongly stamped Nov. 21, 1878-May
29,1879), record group 04.040, subgroup 1, series 7, box 1; Minutes of the Second Section
of the Teutonic Seminary, of the Johns Hopkins University, October 1889, bound volume
in Records of Department of German (1889-1987), record group 04.100, subgroup 1, series
1, box 1; Minutes of the Journal Meetings of the English Seminary of the Johns Hopkins
University (1895-1903), bound volume in Records of Department of English, record group
04.130, series 4, box 1; Johns Hopkins University Archives.
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documented—focused annually on a different ancient Greek author. Each
member of the seminar developed a research paper connected with that
author. For instance, in 187879, the seminar centered on the second-
century CE satirist Lucian. Weekly meetings in autumn were devoted to
Lucian’s language: analysis of vocabulary, grammatical forms, and the like.
Students also began to prepare a research paper on some aspect of Lucian’s
works (rhetorical, philosophic, religious, and so forth). Beginning in
February, presentation and discussion of these student papers dominated
meetings.*? At no point did any scholarship beyond classical studies sneak
into the seminar—not even, say, an article on modern literary satire that
might cast light on an ancient satirist. In contrast, in 1880 Gildersleeve
founded the American Journal of Philology. He intended it to cover ‘the
whole cycle of philological study’ from ‘Comparative Grammar’ to ‘the
Teutonic languages’.#* His seminar students got a much narrower idea of
scholarship than his journal readers.

The two other seminars, apparently less rigorous than Gildersleeve’s,
were equally exclusive in subject matter. The ‘Journal Meetings' of the
English seminar required its members to critically review recent journal
articles and books. All these concerned English language and literature. %>
In Henry Wood’s German seminar, student papers mostly summarized
research by scholars elsewhere, especially German professors. The papers
were hardly cramped in scope; one ranged from the medieval Siegfried
stories through the nineteenth century. The ropics, however, never ven-
tured beyond German language and literature. ¢ Yet the professor who ran
the seminar had only a few years earlier shifted his own research from
English literature to German!%” Again, seminar students got a more discip-
linary training than their teacher embodied.

There is no reason to think Johns Hopkins unusual in keeping graduate
students focused on a single field of study. The PhD program in history at
Brown University in this period was equally unrelenting in requiring

43 Greek Seminary Minutes, Nov. 21, 1878 [1877]-May 29, 1879, 51 (October 3, 1878),
89 (February 27, 1879).

4 B. L. Gildersleeve, ‘Editorial Note’, American Journal of Philology 1 (1880), 2. He
explicitly told an inquirer from Cornell that the ‘country is not yet ready’ for a specialized
TJournal of Classical Philology’, and ‘still less’ for ‘a Journal of English Philology’.
B. L. Gildersleeve to James Morgan Hart, June 6, 1879, in Ward W. Briggs, Jr. (ed.), 7he
Letters of Basil Lanneau Gildersleeve (Baltimore, 1987), 84.

4 Minutes of the Journal Meetings of the English Seminary, passim.

46 Topics included ‘Grimm’s Dictionary and [the] Beginnings of German Lexicography’;
“West Germanic Versification’; and ‘the Alemannic dialect.” Minutes of the Second Section
of the Teutonic Seminary, 27 (April 10, 1890), 9 (November 1889), 23—5 (March 27, 1890),
33 (April 24, 1890).

47 Wood moved from an appointment in English to one in German in 1884. Hawkins,
Pioneer, 162, 166.
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graduate students to study history alone.® Likewise, Princeton’s classics
seminar, organized in 1898-99, stuck strictly to classical studies.*® I have a
very haphazard knowledge of several archives bearing on early graduate
education at Harvard, Yale, Michigan, and Texas, picked up in research
about other questions. This limited information suggests that the pattern
was general.

What are we to make of these two case studies? In both, the disciplines
involved had not completely gelled. Though scholarly specialization was
growing, John Myres was far from the only scholar who published respect-
ed work in what now seem distinct disciplines. I mentioned Charles Eliot
Norton at Harvard. We could add many names—TIike the Scot Andrew
Lang (classical scholar, historian of Scotland, anthropologist) or the
Canadian-American Simon Newcomb (astronomer, mathematician,
economist).”® None of these men had more than a general undergraduate
education. Even Gildersleeve, who did get a German PhD and limited his
own scholarship to ancient Greek language and literature, was not fully
disciplinary in mind-set: the journal he founded aspired to cover the
entire, vast range of philology.

Then, in roughly the generation after Myres and Gildersleeve, scholars
turned into modern, specialized disciplinary ones. What happened? The
emergence of advanced, postgraduate training offers a plausible explan-
ation. Freire-Marreco’s mentor Myres exemplified pre-disciplinary schol-
arship. But her own training as an anthropologist, both in Oxford’s
diploma program and in her fieldwork among disciplinary anthropologists
in America, provided a very different model. So she spent her career living
the disciplinary ideal. Her case is particularly compelling because she was
doubly an outlier: a woman, who never held a regular academic job. Still
disciplinarity guided her life as a scholar. The students educated in the new
seminars at Hopkins likewise learned to think of scholars as properly
working in only one field. Their graduate education modeled this new

48 J. Franklin Jameson, ‘Graduate Studies in History at Brown University, 18871897
(printed brochure in folder containing his letters to H. B. Adams), Herbert Baxter Adams
Papers, MS. 4, Series 1, Box 9, Johns Hopkins University Archives.

49 Records of the Classical Seminary of Princeton University from December 14™ 1898
to 19[08] (bound volume with loose pages inserted including a few items post 1908),
University Archives, Academic Department Records, Department of Classics, vol. 2,17-25;
Department of Rare Books and Special Collections, Princeton University Library. ‘Classical
studies” here includes Sanskrit, then commonly a part of graduate training in classics. Thus,
the seminar library also held materials on Indo-European comparative philology, which
belonged to the discipline of classics as long as Sanskrit did.

>0 Lang lived from 1844 to 1912 and, except briefly in early life, never held an academic
post. The largely self-taught Newcomb, 1835-1909, worked mostly in federal scientific
institutions but did also serve as professor of mathematics and astronomy at Johns Hopkins
University from 1884.
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disciplinary ideal—even when the professor leading the seminar did not.
In less than two decades classical scholars trained in Gildersleeve’s seminar
helped to turn his broad-gauged American Journal of Philology—and the
American Philological Association it served—into nearly exclusive venues
for research in classics.

Research training alone cannot explain the emergence of disciplinarity.
Discipline formation was a complex process. It took decades. Multiple
factors must have played into it. For instance, universities now existed
within a modern industrial economy; maybe its specialized division of
labor encouraged disciplinary specialization. Consider, too, that in the
nineteenth century institutions arose to set doctors, lawyers, engineers,
and similar professionals apart as distinct, status-conscious groups; pos-
sibly professors emulated them. After about 1850 British and American
college curricula began to switch from generalized courses for all students
to specialized programs for different interests; were professors following
suit (or vice-versa)? But in the end mature disciplinarity appeared rather
suddenly. The invention of research training may have been the catalyst
that made it gel. If so, then research training is the place to start healing
any ills disciplinarity now suffers.

To understand better the impact of disciplinary graduate education, it
may help to glance at a couple of contemporaries of the Johns Hopkins
seminarians who arrived at professional careers in universities via an older
route, like the one traveled by J. L. Myres and Charles Norton. Recall that
both Myres and Norton became influential university-based scholars with
no formal preparation beyond an undergraduate degree (though in
Norton’s case a quarter century intervened between his bachelor’s degree
and his professorship).

Norton’s approach to preparing students for research careers differed
radically from the one that Myres pioneered in 1907 and that Johns
Hopkins introduced only a couple of years after Norton started teaching
at Harvard in 1874. Harvard began awarding the PhD, upon completion
of a dissertation, in 1873.5! Yet Norton—committed though he was to
research and to the university as its home—never directed a dissertation.
He mistrusted the disciplinary type of specialization linked with the dis-
sertation—and with the seminar training at Johns Hopkins. (Ironically,
Johns Hopkins sent a budding art historian to study with Norton for a
semestet—supported by his Hopkins fellowship!—before the young man
waded into seminars in Baltimore.>2) Norton feared disciplinary graduate

>! Harvard awarded this first PhD in mathematics: https://www.gsas.harvard.edu/dean_
and_administration/a_short_history.php (accessed July 13, 2016: this page no longer exists).
52 This was Waldo Pratt. Turner, Liberal Education of Norton, 285—6.
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education as intellectually and morally narrowing.”® He certainly saw the
need to form scholars, but he practiced a looser mode of apprenticeship
than that on offer in PhD programs. He typically mentored promising
students in scholarship as undergraduates and continued when they
started professorial careers.

The results are illuminating. His style of ‘advanced training for
research’'—his mentorship—encouraged students to stretch their scholarly
wings far beyond any single discipline; and breadth showed in the results.
Take a couple of examples. George Woodberry studied under Norton as
an undergraduate. After graduating in 1877, he got a job as professor of
English and history at the new University of Nebraska, where Norton
advised him long-distance. Fired in 1882 along with several other profes-
sors in a political ambush, Woodberry returned to the Boston area as a
free-lancer. There he wrote a history of wood-engraving; a solid biography
of Edgar Allan Poe; poetry (admired in its day); and scholarly essays aimed
at general readers, on topics ranging from classical Greek sculpture to
Darwin’s autobiography (with a strong bias toward English poetry). His
scholarship landed him at Columbia University in 1891, first as professor
of literature and then, in 1899, as head of Columbia’s new department of
comparative literacure—before he unexpectedly resigned in 1904 to return
to independent writing. His scholarly and poetic output was large and
varied.>* Arthur Richmond Marsh was another undergraduate protégé of
Norton’s, graduating in 1883. After a year as a lecturer at Harvard, Marsh
became assistant professor of English at another college on the plains,
Kansas University. Norton arranged publication opportunities for Marsh
back east that stretched his scholarly range as far back as ancient Greek art.
In 1891 Marsh returned to Harvard as izs first (assistant) professor of com-
parative literature—indeed the first in the US. (Did Norton have a hand
in the appointment?) Marsh published relatively litcle but was promoted
to full professor in 1899. Not long thereafter, he resigned and went into
the cotton brokerage business.>>

53 Ibid, 253-60, 282—6, 338—44, 368.

>4 Tbid, 269, 287, 294, 331; Vincent Freimarck, “Woodberry, George Edward’, American
National Biography Online; George Edward Woodberry, Studies in Letters and Life (Boston
and New York, 1890); Louis V. Ledoux, 7he Poetry of George Edward Woodberry: A Critical
Study (New York, 1918), 14-15; K. K. Ruthven, Ezra Pound as Literary Critic (London,
1990), 6. Woodberry also cited the historian Henry Adams as an important influence on
him when an undergraduate.

%> Turner, Liberal Education of Norton, 342; Harvard Crimson, April 3 and June 16, 1883;
Quinquennial Catalogue of the Officers and Graduates of Harvard University (Cambridge,
MA, 1905), 28, 66, 253; “The K.U. Poets of Yester-Year’, Graduate Magazine of the University
of Kansas 21 (November 1922), 5-6; Marsh, review of Charles Waldstein’s Essays on the Art
of Pheidias, American Journal of Archaeology 2 (1886), 182—7; Ruthven, Pound as Literary
Critic, 6. For Marsh’s conception of the new field, see Arthur Richmond Marsh, “The
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The parallels are curious. Both Woodberry and Marsh ranged far more
widely in their scholarship than a Johns Hopkins PhD might have. This
breadth may explain why both of them were tapped to pioneer the new
field of comparative literature, which required the ability to navigate
among a variety of national literatures, ancient and modern. Norton’s
protégés could manage that. Gildersleeve’s and Wood’s students probably
could not. Yet Woodberry and Marsh both bailed out of the university and
turned their energies elsewhere. No evidence survives to explain why. Had
the grip of disciplinary specialization already tightened enough to make
the two men give up on an academic career? Norton did mentor other
students who became successful Harvard professors. Irving Babbitt nom-
inally taught French literature, but his several books wandered far beyond
it.’® Charles Grandgent made his greatest reputation as a Dante scholar;
but he, too, published in other areas, especially early in his career.>” So it
was possible, with enough persistence and erudition, for a non-disciplinary
scholar to make his way in the early twentieth-century research university.
Still, one wonders if Norton’s version of ‘advanced training for research’
trained his students for a dying world, leaving them ill at ease in the new
one a-borning.

However one answers that question, the triumph of disciplinarity after
1900 is patent, and its pervasiveness in research training equally obvious.
My hypothesis is that, in the Anglo-American context, research-oriented
graduate education actually precipitated disciplinarity. This guess may or
may not point in the right direction. Only extensive research in multiple
contexts can decide. I hope eventually to contribute to that work.
Meanwhile, these preliminary speculations suggest a very large—and up
to now unasked—question about how the modern organization of
academic knowledge came to exist.

University of Notre Dame

Comparative Study of Literature’, Publications of the Modern Language Association of
America11 (1896), 151-70. I cannot find a biographical article on Marsh, and the few avail-
able details of his life have to be pieced together from a large number of scattered, allusive
references in online sources.

56 Turner, Liberal Education of Norton, 344-5; David Hoeveler, ‘Babbitt, Irving’,
American National Biography Online. Babbitt encountered Norton in his advanced course
on Dante when Babbitt was studying for a master’s degree in classics at Harvard. It seems
likely, though I am not sure, that he also took one or more of Norton’s art-history courses as
an undergraduate in 1885-89.

57 Grandgent lacks an article in the American National Biography, but see the obituary in
Speculum 15 (1940), 379-81. His frequent appearances in the first two decades of the
Publications of the Modern Language Association of America (1886) show his range of schol-
arly interests.
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Virtues of History: Exercises, Seminars,
and the Emergence of the German

Historical Discipline, 1830-1900

Kasper Risbjerg Eskildsen

Character and Discipline

Students who during the 1860s wanted the best and most scholarly his-
tory education in the world knew where to go: a modern three story
townhouse, built in neoclassical style, on Bahnhofstrafle 8, just outside
the old city gates of Gottingen.! Here the medievalist Georg Waitz lived,
and once or twice a week, in the evening from six and eight, housed a small
reading group or, as such classes were called at the time, exercises
[Ubungen).? The group, consisting of about a dozen students, would sit

! Birbel Schwager, Das Gottinger Auditoriengebiude von 1862/65: Ein Beitrag zur
Universititarchitektur im 19. Jahrhundert und zur Hannoverschen Variante des Rundbogenstils
(Frankfurt am Main, 1995), 310-1. Some of the arguments in this article have previously
been presented in German in Kasper Risbjerg Eskildsen, ‘Private Ubungen und verkérpertes
Wissen: Zur Unterrichtspraxis der Geschichtswissenschaft im neunzehnten Jahrhundert,
in Martin Kintzinger and Sita Steckel, (eds.), Akademische Wissenskulturen. Praktiken des
Lehrens und Forschens vom Mittelalter bis zur Moderne, Schriften der Gesellschaft fiir
Universitits -und Wissenschafisgeschichte (Bern, 2015), 143-61. Unless otherwise noted, all
translations are my own.

2 Hartmut Boockmann, ‘Geschichtsunterricht und Geschichtsstudium in Gottigen’, in
Hartmut Boockmann and Hermann Wellenreuter (eds.), Geschichtswissenschaft in Gittingen:
Eine Vorlesungsreihe, (Gottingen1987), 161-85, esp. 175-8. For descriptions of Waitz and his
teaching style by his former students, see Ferdinand Frensdorff, ‘Georg Whaitz', in Freiherr von
Rochus Liliencron et al. (eds.), Allgemeine Deutsche Biographie, 40 (Leipzig, 1896), 602-29,
Gabriel Monod, ‘Georges Waitz', Revue historique 11/31 (1886), 38390, Hermann Grauert,
‘Georg Witz , Historisches Jahrbuch. Im Aufirage der Gorres-Gesellschaft, 8 (Miinchen, 1887),
48-100, Ludwig Wieland, ‘Georg Waitz, Abhandlungen der Kiniglichen Gesellschaft der
Wissenschafien zu Gottingen, 33 (1886), 1-15, and Dietrich Schifer, Mein Leben (Berlin,
1926), 75—7. For his own description of his teaching practices, see Georg Waitz, Die
historischen Ubungen zu Géttingen: Gliickwunschschreiben an Leopold von Ranke zum Tage der
Feier seines funfzigjihrigen Doctorjubiliums. 20. Februar 1867 (Gottingen, 1867).

Kasper Risbjerg Eskildsen, Virtues of History: Exercises, Seminars, and the Emergence of the German Historical
Discipline, 1830-1900In: A Global History of Research Education: Disciplines, Institutions, and Nations,
1840-1950. Edited by: Ku-ming (Kevin) Chang and Alan Rocke. History of Universities XXXIV/1, Oxford
University Press (2021). © Oxford University Press. DOI: 10.1093/0s0/9780192844774.003.0003
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together around a large round table by the couch in his study. Normally
one student would present a paper and afterwards Waitz and the other
students commented. Waitz was not the most inspiring lecturer and even
his devoted disciples admitted that he lacked ‘pedagogical talent’ and ‘the
Socratic gift’ for seeing and unlocking the inner potential of each student.?
But the few students who were allowed to enter the study nonetheless
considered the exercises a life-changing experience. As the French historian
Gabriel Monod later explained:

One left these lessons not just better instructed, not just with clearer ideas
and a better ordered mind, but also with love and respect for truth and
scholarship, with understanding for the price that they cost and with
resolution to work for them. One sensed that Mr. Waitz put his entire soul
into this informal and direct teaching, that he wanted to accomplish a moral
as well as an intellectual work, that he wanted to form men as well as scholars,
that he gave the best of himself.%

Waitz and his students often described the exercises in Géttingen as a
direct continuation of Leopold Ranke’s famous exercises on the Medieval
Saxon Kings and Emperors, which he offered at the University of Berlin
during the 1830s. Ranke’s exercises were themselves indebted to an older
Enlightenment tradition of history education. According to this tradition,
the primary purpose of history education was not to teach history,
understood as a well-established body of knowledge about the past, but
rather to prepare students to investigate the past. This demanded that the
students acquired methodological skills, but also that they changed
personally and morally.® This acquirement of skills and moral character
was tested and exercised by doing scholarly work. Thus, the students in
Waitzs exercises should not just read historiographical works or listen to
lectures, but also write independent research papers and engage in
reciprocal scholarly critique. The most important outcome, however, was
not the papers themselves, but the personal transformation that the process
of research and critique resulted in. The exercises, as Monod reported,
aimed at forming ‘men as well as scholars’.®

3 For example, Weiland, ‘Georg Waitz, (cit. n. 2), 12-13.

4 Monod, ‘Georges Waitz, (cit. n. 2), 383-4.

> Kasper Risbjerg Eskildsen, ‘Christian Thomasius, Invisible Philosophers, and Education
for Enlightenment’, Intellectual History Review18/3 (2008), 319-36 and ‘Inventing the Archive:
Testimony and Virtue in Modern Historiography’, History of Human Sciences 2614 (2013),
8-26. Also, on eighteenth-century philological exercises, William Clark, ‘On the Dialectical
Origins of the Research Seminar’, History of Science 27 (1989), 111-54; Carlos Spoerhase and
Mark-Georg Dehrmann, ‘Die Idee der Universitit: Friedrich August Wolf und die Praxis des
Seminars’, Zeitschrift fiir Ideengeschichte 5/1 (2011), 105-17.

¢ For a discussion of the moral significance of epistemic virtues for Monod and Waitz,
see also Herman Paul, “The Virtues of a Good Historian in Early Imperial Germany: Georg
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Institutionalizing the Disciplines

In some important ways, Waitz was behind his time. During the second
half of the nineteenth century, German higher education changed
dramatically. An increasing number of students entered university, raising
from about twelve thousand students in 1859/60 to about sixty thousand
in 1914, and, in response, professors institutionalized and standardized
instruction.” One important aspect of this transformation was the intro-
duction of new textbooks on the methods, practices, and techniques of
research.® Thus, German professors standardized and formalized older
oral and tacit educational traditions, such as those of Waitz’s ‘informal and
direct teaching’, and made these available in print to a much larger student
audience. Equally important was the proliferation of institutionalized
seminars, where students had access to source editions, journals, supervi-
sion, and exercises, and sometimes also had their own workspace. Such
seminars were already introduced at German universities during the eight-
eenth century, and had then primarily served the education of clergymen
and secondary school teachers in philology. During the second half of
nineteenth century, they were introduced in all disciplines and at all German
universities.” The main purpose of these seminars remained vocational
training, but they increasingly also focused upon research methodology.'®
When Ranke’s former student Heinrich von Sybel established a historical

Waitz Consted Example’, Modern Intellectual History 15/3 (2018), 681-709, and Camille
Creyghton, Pieter Huistra, Sarah Keymeulen, and Herman Paul, “Virtue language in his-
torical scholarship: the cases of Georg Waitz, Gabriel Monod, and Henri Pirenne’, History
of European Ideas 4217 (2016), 924-36. Also, on the significance of moral and epistemic
virtues in late nineteenth-century humanistic scholarship, Kasper Risbjerg Eskildsen,
‘Scholarship as a Way of Life: Character and Virtue in the Age of Big Humanities', History
of the Humanities 1/12 (2016), 387-97.

7 Konrad H. Jarausch, Deutsche Studenten, 1800—1970 (Frankfurt am Main, 1984), 129.

8 On the natural sciences, David Kaiser, (ed.), Pedagogy and the Practice of Science:
Historical and Contemporary Perspectives (Cambridge, 2005).

° For an overview, Konrad H. Jarausch, ‘Universitit und Hochschule’, in Christa Berg
(ed.) Handbuch der deutschen Bildungsgeschichte, vol 4:1870-1918. Von Reichsgriindung bis
zum Ende des Ersten Weltkriegs, (Munich, 1991), 313-45, Bernhard vom Brocke, “Wege
aus der Krise: Universititsseminar, Akademiekommission oder Forschungsinstitut. Formen
der Institutionalisierung in den Geistes und Naturwissenschaften 1810-1900-1995, in
Christoph Kénig and Eberhard Limmert (eds.), Konkurrenten in der Fakultit. Kultur,
Wissen und Universitit um 1900, (Frankfurt am Main, 1999), 191-218, and ‘Die Entstehung
der deutschen Forschungsuniversitit ihre Bliite und Krise um 1900’, in Rainer Christoph
Schwinges (eds.), Humboldt International: Der Export des deutschen Universititsmodells,
(Basel, 2001), 367—401. Also, Gert Schubring, ‘Kabinett — Seminar — Institut: Raum und
Rahmen des forschenden Lernens’, Berichte zur Wissenschafisgeschichte 23/3 (2000),
269-85.

10" Also, Kathryn M. Olesko, ‘Commentary. On Institutes, Investigations, and Scientific
Training’, in William Coleman and Frederic L. Holmes (eds.), 7he Investigative Enterprise.
Experimental Physiology in Nineteenth-Century Medicine, (Berkeley, 1988), 295-332.
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seminar in Munich in 1857, he even divided it in two sections. The first
section offered ‘education in methodological research and critique’,
while the second section delivered ‘preparation of future gymnasium
teachers’.!!

When late nineteenth-century scholars celebrated German universities
as the source of modern research education, they normally had these
insticutionalized seminars in mind. German universities published
detailed descriptions of the seminars, their organization, architecture, the
sources and books in the libraries, and the format of the exercises. Foreign
scholars travelled to Germany to investigate the institution. In the
historical discipline, one influential example is the travel notes of the
Belgian historian Paul Fredericq. In 1881, Fredericq visited several German
universities — Berlin, Halle, Leipzig, and Gottingen — to observe modern
historical education. Fredericq published his travel notes in Revue de
Uinstruction publique en Belge in 1882 and later in a collected volume,
together with similar observations from Holland, Belgium, Britain and
France.!? These notes were also translated into English and published in
Herbert Baxter Adams’ Johns Hopkins University Studies in Historical and
Political Science. Another example is the Danish historian Kristian Erslev,
who in 1885 visited the exercises of several Berlin professors to document
their teaching style and later inquired about the teaching style at other
German seminars.!?> Many scholars around the world also described their
seminars as copies of German seminars. In 1883, for example, G. Stanley
Hall collected and published several detailed descriptions of American
historical seminars, many of which mentioned German inspirations.'4

11 H. Giinter, ‘Das historische Seminar’, in Karl Alexander von Miiller (ed.), Die wis-
senschaftlichen Anstalten der Ludwig-Maximilians-Universitiit zu Miinchen, (Munich, 1926),
193-9,194. Also, Volker Dotterweich, Heinrich von Sybel. Geschichtswissenschaft in politischer
Absicht (1817-1861) (Gottingen, 1978), 255-88.

12 Paul Fredericq, LEnseignement supérieur de I'histoire. Notes et impressions de voyage
(Gent: J. Vuylsteke, 1899). On Fredericq and his notebooks, also Jo Tollebeek, ‘A Stormy
Family. Paul Fredericq and the Formation of an Academic Historical Community in the
Nineteenth Century’, Storia della Storiografia 53 (2008), 5973 and Fredericq & Zonen. Een
antropologie van de moderne geschiedwetenschap (Amsterdam, 2008).

13" MS. Kristian Erslev, Tyske Universitetsstudier, Breve, 19, Diverse, Ny kgl. Samling,
4604, 4, Det Kongelige Bibliotek, Copenhagen,

Y4 G. Stanley Hall, Methods of Teaching History (Boston, 1883). Also, for an international
overview, Frank Hadler, Gabriele Lingelbach and Matthias Middell, (ed.) Historische
Institute im internationalen Vergleich, (Leipzig, 2001) and, on the introduction of historical
seminars in the US, Gabriele Lingelbach, Klio macht Karriere: Die Institutionalisierung der
Geschichtswissenschaft in Frankreich und den USA in der zweiten Hiilfte des 19. Jahrhunderts
(Géttingen, 2003), Bonnie G. Smith, ‘Gender and the Practices of Scientific History. The
Seminar and Archival Research in the Nineteenth Century’, 7he American Historical Review
100/4 (1995), 1150-76, and Anthony T. Grafton, ‘In Clio’s American Atelier’, in Charles
Camic, Neil Gross und Michele Lamont (eds.), Social Knowledge in the Making, (Chicago,
2011), 89-117.
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When late nineteenth-century historians celebrated the modern German
university, they did not refer to Wilhelm von Humbolds, the establish-
ment of the University of Berlin in 1810 or the ideas of German idealism.
The ‘Humboldt University’, as Sylvia Paletschek and others have docu-
mented, is a construction of the twentieth century.!> They instead referred
to the gradual institutionalization of history education, which started
during the 1830s and especially increased from 1870s and onwards.

Not everyone, however, agreed that the institutionalized seminars were
the best way to secure the unity of teaching and research. Ranke never
taught in a seminar and the University of Berlin was one of the last major
German universities to introduce a historical seminar. Waitz detested and
resisted the development and, according to one colleague, remained
‘marvelously unchanged’. He loudly complained about the many new
graduates and compared German universities to ‘dissertation factories’.!®
History professors, he admonished, now had ‘the task to warn, yes to scare
away, rather than to attract, those who want to dedicate themselves to the
study of history’.!” In the institutionalized seminars, he complained,
one could learn ‘method, but not the spirit and art of history writing’.'®
For students, who cherished the coming of a more egalitarian and merito-
cratic age, Waitz was hardly the man of the day. One critical observer, for
example, barked at ‘the sacrosanct solemnity of Waitz’s room’ and the
culdish seclusion and uniformity of his disciples. “Waitz, he claimed, ‘was
worshipped by his students, untouchable to the highest degree, already his
surroundings [Dunsthkreis] hallowed, his word an oracle, which one spread
with a secretive whisper’.??

Despite Ranke’s and Waitz's opposition to the institutionalized seminars,
even the advocates of institutionalization emphasized the importance of
tradition from Ranke as well as the central role of Waitz within the
Ranke school. The disagreement between Ranke, Waitz, and their con-
temporaries was primarily about the methods of instruction and not

15 Sylvia Paletschek, “Verbreitete sich ein “Humboldtsches Modell” an den deutschen
Universitdten im 19. Jahrhundert, in Rainer Christoph Schwinges (ed.), Humboldr Inter-
national: Der Export des deutschen Universititsmodells, (Basel, 2001), 75-104, and
‘Die Erfindung der Humboldtschen Universitit: Die Konstruktion der deutschen
Universititsidee in der ersten Hilfte des 20. Jahrhunderts', Historische Anthropologie 10
(2002), 183-205.

16 Georg von Below and K. Vogel, ‘Briefe von K. W. Nitzsch an W. Schrader (1868-80)’,
Archiv fiir Kulturgeschichte 10 (1912), 49-110, 59.

17 Xaitz, Die historischen Ubungen, (cit. n. 2), 7. See also Georg Whaitz, Friedrich
Christoph Dahlmann: Gedichtnisrede gebalten in der Aula der Universitit Kiel am 13. Mai
1885 (Kiel, 1885), 5, and Fredericq, L'Enseignement supérieur (cit. n. 12), 46.

18 Vaitz, Friedrich Christoph Dahlman (cit. n. 17), 5.

19 Julius von Pflugk-Harrtung, ‘Heinrich von Sybel’, Westermanns illustrierte deutsche
Monatshefie, 64 (1888), 331-46, 341.
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about the goals of instruction. Becoming a historian, all agreed, meant
becoming a special kind of person, with certain virtues, and thereby
joining a ‘family’ of scholars. This personal transformation was not only
important for the internal coherence of the discipline, and for establish-
ing trust and credibility among professional historians, but also for the
historian’s relationship to the past. To many nineteenth century historians,
the epistemic virtues of the Ranke school offered a road into the past.
The private exercises that Ranke and Waitz offered in Berlin and
Gottingen had open this road and thereby set an example for the later
seminars.

Epistemic Virtues as a Road to the Past

When nineteenth-century historians celebrated Ranke as the founder of
the historical discipline, they seldom referred to his first published
monograph, Geschichten der romanischen und germanischen Volker o£1824,
or the introductory remark that the historian should write: ‘How it really
was’ [wie es eigentlich gewesen]. They instead, as mentioned, pointed to his
teaching practices in Berlin and especially his exercises on the history of
the Saxon Kings and Emperors, which started with an 1834 prize
completion on the Saxon King Henry I. Ranke arranged for the publication
of his student’s papers in Jahrbiicher des Deutschen Reichs unter dem
Séchsischen Hause, which appeared over a period of three years from 1837
to 1840. In his introduction to the first issue, written by Georg Waitz,
Ranke emphasized that the Jahrbiicher should be considered as the product
of an educational experiment. All students, he argued, should be divided
in two major groups, which needed different kinds of education. The
largest group consisted of those who studied for personal edification or for
vocational training and only needed to attend lectures. For a smaller group
of students, who felt an ‘inner calling’ to research, lectures were not
enough. These students needed ‘a closer introduction to actual academic
macters and ‘guidance to individual activity’. The training for independent
academic work, Ranke admitted, had ‘for a fairly long time’ been offered
in seminars and exercises. But, in Ranke’s personal experience, students
tended to work too independently. Even if they discovered something
new, they ended up with ‘dispersed papers’,?® which were not suitable for
publication. Ranke therefore coordinated their efforts and focused upon
one century of German history, after Henry I became King of East Francia

20 Leopold Ranke, (ed.), Jahrbiicher des Deutschen Reichs unter dem Séiichsischen Hause, 1/1
(Berlin, 1837), vii and ix.
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(or Germany) in 919, which conventionally was given as the foundation of
the Saxon house and, thus, of the Holy Roman Empire.

Waitz did not enroll his students in collaborative research, as Ranke had
done with the jahrbiicher, but his intention was still that the exercises
should result in publishable scholarly works. Many of the papers appeared
as articles in Forschungen zur deutschen Geschichte, which Waitz edited, and
in other scholarly journals. Some were published as monographs.?! Both
in style and content the works of WaitZ students reminded of the
Jahrbiicher. They primarily concerned political and legal history and
usually followed a chronological order, some noting the year in the margins
and with bold print. They constantly referred to their sources in the text as
well as in numerous critical footnotes. Several works also contained
excurses and appendixes with printed sources and further critical
discussions. A couple of works, which were defended as doctoral
dissertations, even carried the programmatic subtitle ‘critically investigated’
[kritisch untersucht] 2>

The primary purpose of these writings was not to make the past come
alive, but rather to show command of the methods and morals of the
Ranke school. This command especially came to expression in the students’
dealings with the chroniclers, scribes, and historians of the Middle Ages.
The past was an alien and strange place to which one did not have
immediate access, but only could approach through careful studies of the
sources. Without knowledge about the written sources and their authors,
there could be no knowledge about the past. This insight into the mediated
nature of our historical knowledge also justified the need for professional
historians and modern ‘critical’ historical scholarship. As the Berlin histor-
ian, Johann Gustav Droysen in 1868 described the merit of the ‘critical
school” in modern German historiography:

Maybe the greatestmeritofthecritical schoolin ourscience [ Wissenschafi] . . . is
having gained acceptance for the insight that the foundation of our studies
is the examination of the ‘sources’, from which we create. Hereby the rela-
tionship of history [Historie] to the pasts [ Vergangenheiten] has been brought
to the scientific decisive point...that the pasts no longer lie immediately
before us, but only in a mediated way, that we cannot “objectively” construct
the pasts from the “sources”, but only an interpretation [Auffassung], a view
[Anschauung], and a counter image [Gegenbild] of [these pasts], that the so
acquired interpretations and views are all, what it is possible for us to know

21 aitz, Die historischen Ubungen zu Gottingen (cit. n. 2), 8.

22 Wilhelm Junghans, Die Geschichte der frinkischen Kinige Childerich und Chlodevech,
kritisch untersucht (Gottingen, 1857) and Rudolf Usinger, Die dinischen Annalen und
Chroniken des Mittelalters, kritisch untersucht (Hannover, 1861).
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about the past, that therefore ‘history’ [die Geschichte] is not there externally
or realistically, but only thus mediated, thus researched, and thus known.??

Historians Past and Present

Waitz's students could be quite judgmental in their discussions of past
chroniclers, scribes, and historians. If the past was only available in a
mediated way though the sources, the sources themselves had survived.
Reading these sources, often in manuscript form, the students had
immediate access to the authors. They treated the Medieval writers as if
they were contemporaries and closely scrutinized their vices and virtues.
They also used these moral insights to interpret the texts and determine
their credibility. This method of determining the credibility of a historical
account had Ancient roots, but acquired new importance within the
Ranke school. When Ranke published Geschichten der romanischen und
germanischen Volker in 1824, he added an appendix, Zur Kritik neuerer
Geschichtsschreiber, which discussed the sources. The appendix contained
no new archival discoveries, but instead a thorough reexamination of well-
known printed sources. Ranke carefully described the personal history of
each writer and investigated if and how their personal interests and
loyalties colored their accounts. He openly condemned writers who did
not live up to standards of modern history writing and especially those
who wrote in the rhetorical style of the Ancients. Waitz’s students followed
similar critical procedure. In their judgment of past chroniclers, scribes,
and historians, they almost seem to have worked with shared catalogue of
epistemic virtues and vices.

One example is Hermann Hildebrand’s dissertation on the twelfth
century chronicle of Henry of Livonia. The dissertation was defended in
Dorpat, but had first been presented in Waitz’s exercises in Gottingen and
Waitz considered it as a product of his school. Hildebrand not only
attempted to understand Henry’s background and motivations to write,
butalso included a chapter on his ‘credibility’ [ Glaubwiirdigkeit] >4 Henry,
Hildebrand argued, based the account of the events of his time upon per-
sonal experiences as well as those of contemporary eyewitnesses. To know
his credibility, it was therefore only necessary to determine his ‘carefulness’
[Sorgfalt], ‘exactness’ [Genauigkeit] and ‘love of truth’ [Wahrheitsliebe] >
Hildebrand afterwards listed several qualities in Henry’s account, which
were connected to these virtues. Most importantly, while Henry’s

23 Johann Gustav Droysen, Grundriss der Historik (Leipzig., 1868), 79-80.

24 Herman Hildebrand, Die Chronik Heinrichs von Lettland. Ein Beitrag zu Liviands
Historiographie und Geschichte (Berlin, 1865), 46.

25 Ibid, 46.
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viewpoint colored his account, this ‘viewpoint had in itself no influence
upon the transmission of the facts’.?® He had never invented ‘actual
untruths’ about his enemies or positive stories about his friends.?” A much
harsher judgment can be found in Karl Wittich’s treatment of Richer of
Reims. If Henry of Livonia embodied certain virtues, Richer exemplified
vices:

every page testifies to his carelessness [Leichtsinn], his vanity [Eitelkeit],
alongside this a remarkable addiction [Suchz] to pragmaticizing, in his own
way to decorate the content of his dry, often fragmented and abstruse,
sources, then further a nearly laughable liking for the outer form, often
imitated from the Ancients. How in love of this [form], the truth is even
intentionally sacrificed, how he instead of telling what has happened — if
according to his opinion — himself wants to invent and to interest: thus, we
may indeed just consider his work as a kind of historical novel
[Geschichtsroman)] .28

Virtues Past and Present

Waitz did not lecture his students on the virtues and vices of history writ-
ing. He instead taught them to appreciate virtues, such as carefulness,
exactness, and love of truth, and to detest vices, such as carelessness, vanity,
and love of form, through his personal example and especially through his
engagement with their papers. Several students emphasized that they
could not have written these papers without Waitz’s help. The monographs
were often dedicated to Waitz, for example ‘in grateful veneration’ or to
the ‘highly venerated teacher’?® Others contained longer, remarkably
similar, praises of Waitz, which normally thanked him for his ‘supportive
participation’ [ fordernde Theilnahme], acknowledged their profound
debts, and ensured their unending loyalty. 3°

When Waitzs former students described the educational experience in
Géttingen, they also often emphasized the parallels between the methods

26 Tbid, 47. 27 1bid, 47.

28 Karl Wittich, ‘Richer iiber die Herzoge Giselbert von Lothringen und Heinrich von
Sachser’, Forschungen zur deutschen Geschichte 3 (1863), 10541, 108.

2 For example, Junghans, Die Geschichte der frinkischen Konige (cit. n. 22), Carl
Simonis, Versuch einer Geschichte des Alarich Konigs der Westgothen (Gottingen, 1858),
Eduard Winckelmann, Geschichte Kaiser Friedrich des Zweiten und seiner Reiche, 121235
(Berlin, 1863).

30 For example, August Kluckhohn, Geschichte des Gottesfriedens (Leipzig, 1857), iv.,
Usinger, Die dinischen Annalen, 6, August von Druffel, Kaiser Heinrich IV, und seine Sihne
(Regensburg, 1862), unpag., Theodor Knochenhauer, Geschichte Thiiringens in der karoling-
ischen und sichsischen Zeit (Gotha, 1863), ix-x., Hildebrand, Die Chronik Heinrich von
Lettland (cit. n. 24), unpag, and Arnold Busson, Die Doppelwahl des Jahres 1257 und das
romische Konigthum Alfons X. von Castilien (Mliinster, 1866), vi.
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of instruction and the virtues of inquiry. Monod remembered how Waitz
listened attentively to the presentation and then started pulling out small
pieces of paper, one after another, filled with microscopic hand-written
notes, from the pocket of his vest, and ‘examined every point of the paper
with meticulous rigor, combined with a larger respect for the thought and
work of another’.! Thus, his teaching style exhibited the carefulness and
restraint necessary for proper historical research. The training should
prevent students from extending their judgment too far, or beyond the
sources, and teach them academic humility. Ludwig Weiland, who also
studied in Gottingen during the 1860s, similarly claimed that Waitz

influenced his pupils, as the example of the faithful father influences his
sons. The confident calm and cool objectivity, with which he handled and
treated every question, retained the pupils, to themselves unknowingly,
from preferring their conjectures to findings created from the sources [and]
drove the conviction into them that there is a boundary to our knowledge.3?

Thus, according to the students, Waitzs way of teaching exemplified
virtues of history writing. The students learned how to regiment themselves
and their writings not just by mirroring themselves in writers of past, and
discussing their conclusions about these writers with their follow students,
but also by following the example of Waitz as a teacher. The process of
mutual identification and emphatic understanding, between professor,
students and past writers, should transform the character of the students
and thereby turn them into historians.

Institutionalized Exercises

During the second half of the nineteenth century, as mentioned, practical
exercises were increasingly offered in institutionalized seminars. The first
historical seminar had been founded in 1832 in Kénigsberg and similar
institutions were opening fast at other German universities.>®> Even at the

31 Monod, ‘Georges Waitz' (cit. n. 2), 383.

32 Weiland, ‘Georg Waitz' (cit. n. 2), 12-3.

33 Hans-Jiirgen Pandel, “Von der Teegesellschaft zum Forschungsinstitut. Die his-
torischen Seminare vom Beginn des 19. Jahrhunderts bis zum Ende des Kaiserreichs’, in
Horst Walter Blanke (ed.), Transformationen des Historismus: Wissenschafisorganisation und
Bildungspolitik vor dem Ersten Weltkrieg, (Hartmut Spenner, 1994), 1-31, and ‘Die
Entwicklung der historischen Seminare in Deutschland’, in Werner Freitag (ed.), Halle und
die deutsche Geschichtswissenschaft um 1900, (Halle, 2002), 25-36. Also, Hermann Heimpel,
‘Uber Organisationsformen historischer Forschung in Deutschland’, Historische Zeitschrift
189/1 (1959), 139-222, esp. 14050, Paul Egon Hiibinger, Das historische Seminar der rhei-
nischen Friedrich-Wilhelms-Universitit zu Bonn (Bonn, 1963), and Markus Huttner,
‘Historische Gesellschaften und die Entstehung historischer Seminare — zu den Anfingen
institutionalisierter Geschichtsstudien an den deutschen Universititen des19. Jahrhunderts’,
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forefront of historical research and within the ‘critical school’, scholars
embraced the seminar institution, as the example of Sybel’s Munich seminar
shows. At Ranke’s University of Berlin, Droysen in 1860 complained that
the university lacked a seminar and therefore was falling behind other
universities.>* In 1882, one of Ranke’s former students, Julius Weizsicker
again proposed a Berlin seminar and reported to the ministry that: “The
reason that that such wishes for the historical sciences only appear so late is
not that there is no pressing need or that there has not been [a pressing
need] for along time.”®> The new seminars sometimes received considerable
financial and institutional support. One extreme example is the historical
seminar in Leipzig. The seminar occupied the entire third floor of a univer-
sity building. The director, Carl von Noorden, had a study and each student
had a desk with a lockable drawer and gas lighting. The students could also
consult a well-stocked working library with atlases and encyclopedias as
well as geographical, paleographical, and epigraphical materials.

The institutionalized seminars were not as exclusive as Ranke’s and
Waitz’s exercises. They were not just intended for a small group of future
researchers, but should also accommodate the growing number of students
at German universities. For example, when the Berlin seminar finally
opened in January 1885, Weizsicker accepted no less than 42 new
students.>® The students in the seminars were often in the beginning of
their studies and had not received any philological or historical training
beforehand. Professors could not expect them to seek out unknown
medieval manuscripts in foreign archives before writing their papers. One
brochure for new students in Noorden’s Leipzig seminar, probably from
the carly 1880s, declared that the practical exercises ‘at our university
primarily are taught so that they are understandable by themselves for
those who have no other qualifications than a gymnasium degree’.?” The
brochure further recommended students to attend courses that would be
helpful in their future work. Those who wanted to become teachers in
German secondary schools should not give ‘excessive attention’ to auxil-
iary sciences and did not have to attend many exercises. They should,

in Frank Hadler, Gabriele Lingelbach and Matthias Middell (eds.), Historische Institute im
internationalen Vergleich, (Leipzig, 2001), 39-83.

34 Tbid, esp. 39-43.

35 Max Lenz, Geschichte der Kiniglichen Friedrich-Wilhelms-Universitiit zu Berlin, 3,
Wissenschaftlichen Anstalten (Halle, 1910), 255.

36 Tbid, 255-7.

37 Historisches Seminar an der Universitiit Leipzig. Ratschliige fiir das Studium der mittleren
und neueren Geschichte (N.p, n.d.). Copy in Kristian Erslev, Breve, 19, Tryksager, Ny kgl.
Samling, 4604, 4, Det Kongelige Bibliotek, Copenhagen.
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according to the brochure, ‘apart from schooling in the principal historical
methods, acquire certain and broad historical knowledge’.®

In the seminars, German professors therefore also had to rethink their
teaching practices. One interesting example is Wilhelm Arndcs exercises in
Leipzig. As a student in Gottingen, Arndt participated in Waitz's exercises. In
1861, he defended his dissertation on Medieval history and, as several others
of WaitzZs former students, went to work at the Monumenta Germaniae
Historica. At the 25" anniversary of Waitzs exercises, Arndt dedicated his
Kleine Denkmiiler aus der Marovingerzeit to his old teacher and sentimentally
described his time in Gottingen as ‘a sunshine, which still throws its warming
rays into my life’.3® However, when Arndt in 1876 became extraordinary
professor of historical auxiliary sciences in Leipzig, he did not continue
Waitz's style of teaching. He instead taught in Noorden’s historical seminar
and there developed a new kind of practical exercises. Unlike Ranke and
Waitz, Arndt did not expect that the students prepared beforehand, but
instead at the start of each session presented a question, which they could
answer solely with the printed source-editions in the seminar library.#® He
changed the theme and question every week and tried to convey an overview
of Medieval history. The students also were not supposed to write or to pre-
sent papers during the semester, but only to participate in the discussions in
class. Noorden’s exercises in Leipzig seem to have resembled Arndcs. Like
Arndt, Noorden did not expect his students to write independent papers, but
instead asked all students the same questions and based the exercises upon
printed sources in the seminar library.#! Another example is Weizsicker’s
seminar in Berlin. When Kristian Erslev in 1885 visited the newly established
seminar, he noted that Weizsicker based his exercises upon exemplary quotes
from sources, which he handed out to students in hectograph-copies at the
beginning of class. Instead of having the students work through the material
themselves, he asked questions directly to the around forty persons in the
room and only demanded ‘a couple of words as answer’.4?

38 Ibid.

39 Wilhelm Arnd, (ed.), Kleine Denkmdiler aus der Merovingerzeit (Hannover, 1874), v.

40 [George Burton Adams], ‘Historical Seminar Methods at Leipzig’, 7he Nation, 1265,
26. September 1889, 252 and Fredericq, LEnseignement (cit. n. 12), 28.

41 Wilhelm Maurenbrecher, ‘Lebensbild C. v. Noordens’, Wilhelm Maurenbrecher
(ed.), Historische Vortrige von Carl von Noorden, (Leipzig, 1884), 1-52, about the exercises,
38-40.

42 MS. Kristian Erslev, Tyske Universitetsstudier, Breve, 19, Diverse, Ny kgl. Samling,
4604, 4, Det Kongelige Bibliotek, Copenhagen. Erslev’s travel journal includes two hecto-
graph copies from Weizsicker’s exercises on June 24th and July Ist 1885.
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Virtues and Seminars

In1913, the Austrian historian Wilhelm Erben published the first overview
history of the research seminar.#? In this paper, Erben also outlined an
account of the emergence of the modern research university, which still is
repeated today and even has gained new influence, after the limited
importance of Wilhelm von Humboldt for nineteenth-century German
universities has become clear. According to this account, the research
university was not the product of the German idealism, but rather of a
process of increasing institutionalization. The theological and philological
seminars, which were introduced long before 1810 at the Enlightenment
reform-universities of Halle and Gottingen, as well as early scholarly
societies transformed into the research seminars of the nineteenth century.
During the late nineteenth and early twentieth century, these again
transformed into research institutes. Institutionalization lessened the
importance of individuals and guaranteed continuity and predictability,
and thereby secured disciplinary conformity and scholarly progress.
However, Erben was also very familiar with the other tradition of private
exercises. He was a former student of Theodor von Sickel, who himself was
a renowned expert on Medieval diplomatics and a close friend of Georg
Wiaitz. Later Erben published the correspondence between Sickel and
Waitz. In his 1913 paper, he also recognized the particular importance of
Ranke and Waitz for the historical discipline and noted Waitz opposition
to the institutionalized seminars. At the very end of the paper, Erben cau-
tioned his readers not to forget the benefits of the older tradition. While
the seminars secured ‘the constant movement of the machine’, the success
of modern German scholarship also depended upon ‘voluntary working-
community of teachers and students’.#4

The ‘voluntary working-community of teachers and students’, may
have played an important role in the process of disciplinary formation for
several reasons. Personal bonds established trust within the discipline and
guaranteed adherence to shared epistemic virtues. The increasing
importance of archival research within the historical discipline may have
made such virtues especially important.4® For historical research, as argued
in this paper, they may also have served another epistemological function.
While historians emphasized that the past was strange and alien place,

4 Wilhelm Erben, ‘Die Entstehung der Universitits-Seminare’, Internationale
Monatschrift fiir Wissenschaft, Kunst und Technik 7 (1913), 1247-64, 1335-48.

44 Tbid, 1324.

4 Kasper Risbjerg Eskildsen, ‘Leopold Ranke’s Archival Turn: Location and Evidence in
Modern Historiography’, Modern Intellectual History 5/3 (2008), 425-53, and ‘Inventing
the Archive’ (cit. n. 5).
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they attempted to reach the past through a moral examination of the writers
of the past. The working-community between teachers and students also
became a working-community between the historian and the past. This
approach to the past remained important throughout the nineteenth
century and was imported into the seminars and textbooks of the late
nineteenth century. Maybe therefore, late nineteenth historians described
the rise of the Ranke school and the rise of the historical seminars as inter-
connected developments. Unlike Waitz, they were convinced that the
methods and morals of the Ranke school survived within the institutional-
ized framework of the seminars. Wilhelm Arndc’s students in Leipzig, for
example, emphasized the unbroken continuity from Berlin and Géttingen
and described Arndt as the ‘principal heir of Waitz'.#¢ Shortly after Ranke’s
death in 1886, one of his former students, the Munich professor Wilhelm
von Giesebrecht, even declared that while Ranke ‘never spoke of a seminar
himself” his exercises had nonetheless ‘become the seminar for all those
seminars, which we now have at our universities’.4” Similar remarks can be
found in the works of foreign observers, such as Paul Fredericq and
Kristian Erslev.4® Thus, at least according to these nineteenth-century
historians, the progress of historical scholarship depended not only upon
institutionalization, but also upon the continuation of the teaching
tradition of Ranke and Waitz within the institutionalized seminars. The
historical discipline was not only an institutional, but also a moral
community.

Roskilde University, Denmark

46 Heinrich Geffcken, ‘Arndt, Wilhelm’, in Freiherr von Rochus Liliencron et al. (eds.),
Allgemeine Deutsche Biographie, 46 (Leipzig, 1902), 39-41.

47 Wilhem von Giesebrecht, Gedichtnissrede auf Leopold von Ranke (Munich, 1887), 11.

48 Fredericq, L’Enseignement supérieur (cit. n. 12), 42, and Kristian Erslev, ‘Ranke og
Waitz, Politiken, 28. May 1886, unpag.
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The Rise of Academic Laboratory Science:
Chemistry and the ‘German Model’
in the Nineteenth Century

Alan Rocke

It is no less true for being a cliché that the practices, cultures, and geog-
raphy of the laboratory sciences in Europe were transformed during the
course of the nineteenth century. One change centers on professionaliza-
tion of the field. In 1800, the various laboratory sciences could scarcely
be described as established academic fields, nor was science a profession
per se, one marker of which is the fact that the English word ‘scientist’
had not yet appeared. By contrast, by 1900 there were well-developed
university curricula, officially sanctioned undergraduate and graduate
degrees, disciplinary journals, societies, and (most importantly) jobs,
inside and outside of academia, in various scientific disciplines. The
social and professional norms of academic science had also been trans-
formed, for the ‘research mandate’ had become firmly established, and,
for the laboratory sciences at least, the research group rather than the
sole worker was now the operative entity, both for research practice as
also for education and training. A third kind of change had to do with
the trajectories of science in the leading countries of Europe. French
science certainly had the greatest prestige in the year 1800, with Britain
and Germany following behind. By the end of the century, Germany
had gained a clear overall lead, in the case of chemistry even approaching
something like global hegemony.

The following essay treats the causes and contexts of these transform-
ations, with particular attention to the ‘German model” of advanced edu-
cation and research that is thought to have been so influential, and focusing
on the branch of science in which that model is usually said to have first

Alan Rocke, The Rise of Academic Laboratory Science: Chemistry and the ‘German Mode!’ in the Nineteenth
CenturyIn: A Global History of Research Education: Disciplines, Institutions, and Nations, 1840—1950. Edited
by: Ku-ming (Kevin) Chang and Alan Rocke. History of Universities XXXIV/1, Oxford University Press (2021).
© Oxford University Press. DOI: 10.1093/0s0/9780192844774.003.0004
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appeared, chemistry.! To begin, I cite some quantitative measures that sug-
gest the kind of geographic shifts that took place, with particular reference
to France and Germany. Christoph Meinel’s statistical study of all the
papers published by 200 prominent nineteenth-century European chem-
ists is revealing. From 1800 to 1825, only about half as many chemistry
articles per year were published in German journals as in French ones.
Starting about 1825, however, chemical articles began to appear in
Germany at a rate about 25% greater than in France. Between 1850 and
1865 this proportional advantage increased to about 40%. Then in the late
1860s the German rate exploded to more than double that of the French,
and in the early 1870s three and a half times more chemical articles were
published per year in Germany than in France. Edward Frankland’s scudy
of publications during a single calendar year, 1866, is consistent with these
numbers. He found that during that year, more than three times as many
‘original [chemical] investigations’ appeared in German as in French jour-
nals, and the British record of publications that year was even worse than
the French. Frankland’s purpose in conducting the study was to alert the
British Parliament to what he, a German-educated academic chemist him-
self, regarded as a disturbing and ever increasing preeminence of German
science.?

The rise over the course of the nineteenth century of academic chemical
laboratories for teaching and research formed the context for these trends.
To put it simply—really too simply, in fact, as we will see—academic labora-
tories became essential and expected features of university science teaching
and research first in a particular country and in a particular branch of sci-
ence, namely in German chemistry; that pattern then spread to other sciences
within Germany, and to other countries. How did all this happen?

Origins of the German Model

We need to add complexity to the simple picture we have sketched by
summarizing some of the fine research that has been done on this subject
over the last generation. The rise of laboratory science in European univer-
sities has deep history in eighteenth-century France, whose intellectual

! Some of the material that follows is taken more or less directly, but in revised form,
from Rocke, Nationalizing Science: Adolphe Wurtz and the Battle for French Chemistry
(Cambridge, MA, 2001), and from Rocke, ‘Origins and Spread of the “Giessen Model” in
University Science’, Ambix, 50 (2003), 90-115.

2 Christoph Meinel, ‘Structural Changes in International Scientific Communicatior’,
Atti del V' convegno di storia e fondamenti della chimica (Perugia, 1993), 47-61; Edward
Frankland testimony, 14 February 1871, First and Second Reports from the Royal [Devonshire]
Commission on Scientific Instruction, British Parliamentary Papers (London, 1872), 25:372.
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leaders were inspired in part by Enlightenment ideals of empiricism and
utility. In the ancien régime and especially during the Napoleonic era,
preexisting institutions included predecessors of the grandes écoles and also
of research institutions such as the College de France and the Muséum
d’Histoire Naturelle, and laboratories were provided in some of these insti-
tutions. In general, Napoleon designed a system intended to promote
centralized state control, and social utility. In a strict sense the French
universities actually disappeared, having been functionally replaced by a
single bureaucratic entity called the ‘Université de France, and what were
called Facultés.® French academic careers during the nineteenth century
labored under a tripartite fragmentation comprising, first, the faculties,
the most prestigious of which was the Sorbonne in Paris, all of which were
intended strictly as didactic teaching institutions, hence devoid of labora-
tories; second, the grandes écoles devoted to practical training for profes-
sions that were of particular interest to the state; and third, research
institutions. Such functional fragmentation, along with centralization in
Paris and insufficient salaries, led leading savants to accumulate multiple
simultaneous positions, the monopolizing practice known as cumul.*

The transformations with which we are concerned had important roots
in the eighteenth-century German lands, as well, especially the important
example of the University of Gottingen, founded in 1737 by the Elector of
Hanover, who was also King George II of Great Britain. Géttingen
benefited from the tie to Enlightenment Britain for an infusion of classical
liberal ideas, as well as the unusual freedom allowed to its professors,
and the emphasis given to research. That progressive atmosphere contrasted
with the parochially corporative, didactic, narrowly professional, and
often poverty-stricken character of most of the other 34 universities across
the various German states. The irony is that in Britain itself, Oxford and
Cambridge were mired in similar hidebound conditions as the German

3 The Université de France designated France’s entire system of secondary and higher
education, all bureaucratically centralized in the Ministry of Public Instruction in Paris; the
Facultés were the instructional units comprising the various schools of medicine, law, letters
& sciences, etc., in the national higher education system run by the Université.

4 Louis Liard, Lenseignement supérieur en France (Paris, 1894); Antoine Prost, Histoire de
Lenseignement en France, 1800—1967 (Paris, 1968); Robert D. Anderson, Education in France,
1848-1870 (Oxford, 1975); Francois Leprieur, ‘La formation des chimistes francais au XIX
siecle’, La recherché10 (1979), 732—40; Robert Fox and George Weisz (eds.), The Organization
of Science and Technology in France, 1808—1914 (Cambridge, 1980); G. Weisz, The Emergence
of Modern Universities in France, 1863—1914 (Princeton, 1983); R. Fox, ‘Science, the
University, and the State in Nineteenth-Century France’, in G. Geison (ed.), Professions and
the French State, 1700—1900 (Philadelphia, 1984); Harry Paul, From Knowledge to Power:
The Rise of the Science Empire in France, 1860—1939 (Cambridge, 1985); and R. D. Anderson,
European Universities from the Enlightenment to 1914 (Oxford, 2004).
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universities; it was to Scotland that Continental reformers looked,
especially Edinburgh.’

The Napoleonic wars brought a caesura for the German states. Even
beforeliberation, Prussia, under the leadership of Wilhelm von Humbolds,
began a movement in higher education by establishing a new university in
Berlin. Under the influence of classical liberal ideas as well as Romantic
currents of philosophical idealism, this movement advocated professorial
rescarch as well as teaching, and mandated a degree of freedom for
professors and students that became a watchword for German university
life throughout the century. The movement ultimately became known as
neohumanism, characterized by conspicuous philhellenism allied to the
elevated holistic educational philosophy associated with the pregnant
German words ‘Bildung and ‘Wissenschaft.’®

But as much as this new set of ideas was designed deliberately to con-
trast with the centralized French system of higher education, German neo-
humanists came to embrace Enlightenment strains in addition to
Romantic ones. Especially in the sciences at the new Berlin university, an
empiricist epistemology derived from Kantand others, and an experiential
pedagogical philosophy derived from Enlightened reformers such as
Heinrich Pestalozzi, gradually led newly hired professors there to rely less
exclusively on didactic lectures and offered an entrée to seminar- and
laboratory-based instruction. This trend can be seen especially with the
professorial recruitments by the Prussian Kultusminister, Altenstein, after
the German states were liberated from French hegemony.”

> Friedrich Paulsen, Geschichte des gelehrten Unterrichts auf den deutschen Schulen und
Universititen(Leipzig, 1885); Paulsen, Diedeutschen Universititenunddas Universitiitsstudium
(Berlin, 1902); R. Steven Turner, ‘University Reformers and Professorial Scholarship in
Germany, 1760-1806’, in L. Stone (ed.), 7he University in Society, 2 vols. (Princeton, 1974),
ii. 495-531; Charles McClelland, State, Society, and University in Germany, 1700—1914
(Cambridge, 1980); K.-E. Jeismann and P. Lundgreen (eds.), Handbuch der deutschen
Bildungsgeschichte, 3, 1800-1870 (Munich, 1987); and Anderson, European Universities
(2004).

¢ In addition to the sources in the previous note, see also R. Steven Turner, “The Growth
of Professorial Research in Prussia, 1818—1848, Causes and Context’, Historical Studies in
the Physical Sciences 3 (1971), 137-82; Turner, “The Bildungsbiirgertum and the Learned
Professions in Prussia, 1770-1830: The Origins of a Class’, Social History 13 (1980), 105-35;
Turner, “The Prussian Professoriate and the Research Imperative’, in H. N. Jahnke and
M. Otte (eds.), Epistemological and Social Problems of the Sciences in the Early Nineteenth
Century (Dordrecht, 1981), 109-21; and Turner, ‘Universititen’, in Jeismann and Lundgreen
(eds.), Handbuch, 221-49.

7 Karl vom Stein zum Altenstein hired for the new university in Berlin (among others)
Eilhard Mitscherlich, Heinrich Rose, Gustav Rose, Johann Christian Poggendorff,
Heinrich Dove, and Gustav Magnus. He also attempted, without success, to hire Jacob
Berzelius. See Max Lenz, Geschichte der kioniglichen Friedrich-Wilhelms-Universitit zu
Berlin, 3 vols. (Halle, 1910-1918), i. 305fF.,, 570f., and ii. 1, 3ff., 224fF., 509f.; Frederick
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As a consequence, a strong countercurrent favoring empirical practice
arose among even those who were most committed to the nominally
idealist neohumanist creed. That countercurrent was most visible in the
science of chemistry. The chief representatives of the founding generation
of German academic chemistry in the Vormdrz were Justus Liebig (1803~
1873), Friedrich Wohler (1800—1882), and Robert Bunsen (1811-1899),
and behind them the older dominant figure of the Swedish chemist Jacob
Berzelius (1779-1848). All four of these men exhibited ardent empirical
commitments, coupled with distinct orientations toward medical,
pharmaceutical, or technological utility. Significantly, neither Liebig,
Wohler, nor Bunsen spent the most active portions of their careers in
Humboldtian Prussia, but rather in Hesse, Hanover, and Baden. In fact,
in 1840 Liebig famously attacked the Prussian chemists as representatives
of altmodisch reaction.?

Indeed, Liebig provides the best single exemplar for these themes, in
all their complexity and internal tensions. He fashioned his laboratory
institute at the University of Giessen following the model of earlier
pharmaceutical boarding schools that had emphasized laboratory prac-
tica. His institute, founded in 1826 in a disused army barracks, was at
first a private establishment like those of his pharmacist predecessors,
but in 1835 it was taken over by the university. Liebig demanded inten-
sive laboratory practica for all of his scudents. He argued that the all-day
practicum was not intended to ‘train’ at all, but to educate. Chemistry,
he affirmed, was not merely soap-boiling and drug compounding, buta
true science, allied not just with the other natural sciences but also with
humanistic disciplines as well. He ardently believed that the best way to
teach in any discipline was to supplement didactic lectures with hands-
on practice. This claim cut against the instinctive neohumanist deroga-
tion of utility, for, paradoxically (so Liebig argued), applications would
emerge fastest among those who had in this way learned how to think,
especially how to apply their pure understanding to practical tasks,
leaving in their wake those who had been trained merely by rote.”

Gregory, ‘Kant, Schelling, and the Administration of Science in the Romantic Era’, Osiris
5 (1989), 17-35; and Gregory, ‘Kant’s Influence on Natural Scientists in the German
Romantic Period’, in R. Visser et al. (eds.), New Trends in the History of Science (Amsterdam,
1989), 53-66.

8 J. Liebig, Ueber das Studium der Naturwissenschaften und iiber den Zustand der Chemie
in Preussen (Braunschweig, 1840); R. Steven Turner, Justus Liebig versus Prussian
Chemistry: Reflections on Early Institute Building in Germany’, Historical Studies in the
Physical Sciences 13 (1982), 129-62.

° J. B. Morrell, “The Chemist Breeders: The Research Schools of Liebig and Thomas
Thomson’, Ambix 19 (1972), 1-45; Bernard Gustin, “The Emergence of the German
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Liebig thus successfully performed a rhetorical balancing act between
neohumanist Bildung and utilitarian laboratory practice, between German
idealist and French empiricist philosophies. It was a novel pedagogy with
a great future. Moreover, this new pedagogy worked hand-in-glove with
the invigorated promotion of university research that was closely associated
with Humboldtian reforms, for in his laboratory Liebig put to work a
subset of his clientele, his most advanced students and postdocs. His
groups of young chemists were simultaneously completing their scientific
education, while pushing forward a research agenda—Liebig’s agenda, but
also their own. Starting in the late 1830s, Giessen was thus the site of the
earliest identifiable instance of such a teaching-cum-research university
laboratory institute.!® Liebigs practices also strengthened the research
mandate more generally, which was then spreading across the German
academic landscape.

These occasionally conflicting elements were at the heart of what
became known as the German model of higher education and research,
whose disparate themes included neohumanist idealist philosophy with its
creed of pure Wissenschaft, empiricist/objectivist laboratory or seminar
pedagogy, the (conflicted) appeal to practice, group research tied to
advanced education, and the research mandate. But what should be
considered as the essential elements of the ‘German model” has been
subject, as we will see below, to various interpretations and local
modifications, ever since these international discussions over the most
effective forms of higher education and research arose in the late nineteenth
century. It has become ever clearer from recent historical research that the
national context into which the German model was imported was always
determinative, and that the specific strains of Humboldtian neohumanist
philosophy were invariably modified or even ignored. That was the case
even in Vormdrz Germany, and even in Prussia itself after Humboldts

Chemical Profession, 1790-1867’, Ph.D. dissertation, (Chicago, 1975); Turner, ‘Liebig
versus Prussian Chemistry’; Christoph Meinel, ‘Artibis Academicis Inserenda: Chemistry’s
Place in Eighteenth- and Early Nineteenth-Century Universities’, History of Universities 7
(1988), 89-115; Joseph Fruton, “The Liebig Research Group: A Reappraisal’, Proceedings of
the American Philosophical Society 132 (1988), 1-66; F. L. Holmes, “The Complementarity of
Teaching and Research in Liebig’s Laboratory’, Osiris 5 (1989), 121-64; William H. Brock,
Justus von Liebig: The Chemical Gatekeeper (Cambridge University Press, 1997); Ernst
Homburg, “Two Factions, One Profession: The Chemical Profession in German Society
1780-1870’, in D. Knight and H. Kragh (eds.), 7he Making of the Chemist: The Social
History of Chemistry in Europe, 1789—1914 (Cambridge, 1998), 39-76; W. H. Brock,
‘Breeding Chemists in Giessen’, Ambix 50 (2003), 25-70.

10 For a precise chronology and an analysis of these events, see esp. Holmes, ‘Liebig’s
Laboratory’, and A. J. Rocke, 7he Quiet Revolution: Hermann Kolbe and the Science of
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Friedrich Stromeyer at Géttingen.
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death. In short, it seems that the post-1815 German model was not very
neohumanistic, after all.!!

Organic Chemistry and the 1830 Nexus

Of course, my statement that Liebig is the best single exemplar represent-
ing this movement—whatever name one applies to it— comports with
mythology that has prevailed for the last 150 years. The contributions of
such scholars as Bernard Gustin, Jack Morrell, Steven Turner, William
Brock, Frederic L. Holmes, Ernst Homburg, and several others have
significantly modified that picture, without however effacing its most
essential features. I don’t wish to ratify the naively teleological ‘great man’
picture of Liebig self-consciously forging a lonely new path to the future—
which has been rightly refuted—Dbut rather to understand how and why
Liebig found himself occupying such a central position in these sea
changes, and how and why the international Liebig mythology arose.
Morrell rightly emphasized several factors that played well into Liebig’s
hands. Using the further research of the last generation, I want to focus
attention on a small number of those factors, some of which have hitherto
been insufficiently appreciated.

Namely, we can now see that four crucial events happened virtually
simultaneously, all four of these events (amazingly) datable within three
years cither side of the year 1830. The first of these, appropriately stressed
by Morrell, was Liebig’s personal acquisition in 1832 of a journal in which
he could (and did) publish his and his students’ research results at will.
Liebig’s Annalen der Pharmacie (in 1840 renamed Annalen der Chemie und
Pharmacie, and after Liebig's death Justus Liebigs Annalen der Chemie)
became the leading journal in the field within a few years after Liebig took
it over. A personal organ for publication was critically important for
the leader of a research group in those years. Not only did he and his circle
have unrestricted access for research publication, but he also used the

1 Margaret Rossiter, 7he Emergence of Agricultural Science: Justus Liebig and the
Americans, 1840—1880 (New Haven, 1975); Owen Hannaway, “The German Model of
Chemical Education in America: Ira Remsen at Johns Hopkins’, Ambix 23 (1976), 145-64;
Gert Schubring (ed.), Einsamkeit und Freibeit' neu besichtigt: Universititsreformen und
Disziplinenbildung in Preussen als Modell fiir Wissenschafispolitik im Europa des I9.
Jahrbunderts (Stuttgart, 1991); R. C. Schwinges (ed.), Humboldt International: Der Export
des deutschen Universitiitsmodells im 19. und 20. Jahrhundert (Basel, 2001); Marc Schalenberg,
Humboldt auf Reisen? Die Rezeption des ‘deutschen Universititsmodell’ in den franzisischen
und britischen Reformdiskursen (1810~1870) (Basel, 2002); Geert Vanpaemel, “The German
Model of Laboratory Science and the European Periphery (1860-1914)’, in A. Simdes,
M. P. Diogo, and K. Gavroglu (eds.), Sciences in the Universities of Europe, Nineteenth and
Twentieth Centuries (Dordrecht, 2015), 211-25.
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journal as a bully pulpit to self-promote, editorialize, harangue, and
occasionally even insult. It was a significant element in the rapid rise of the
Giessen institute in the 1830s and 1840s.

The other three events all relate to a field to which Liebig devoted his
fullest efforts, namely organic chemistry, which was poised for explosive
growth in 1830. Before going further, I want to suggest a sense of the
nature of that growth. In 1820 there existed a little more than a thousand
known chemical substances, 90% of which were inorganic compounds.
That changed dramatically over the course of the following decades, which
saw an explosion in the number of organic compounds. Today, well over
99% of all the millions of known chemical compounds are organic.!? The
difference, of course, is that unlike inorganics, organic compounds have
carbon-based skeletons that can form stable distinct molecules containing
scores, hundreds, or even thousands of atoms. Simple combinatoric
analysis suggests the neatly infinite variety of substances that were (and
are) possible. It is also important to note that it was organic chemistry that
provided the engine of growth in new chemical industries in the second
half of the century. The production of synthetic dyes, drugs, food additives,
explosives, and a variety of important new artificial materials was
enormously stimulated when the science of organic chemistry allowed
researchers to manipulate molecules with ever greater power and certainty.

The ascendancy over European chemical publications by Germans, and
the ascendancy over the index of known substances by organic compounds,
were connected, since German chemistry was generally oriented toward
the organic field from the 1830s on, and became ever more concentrated
in that area during the second half of the century. A deliberate multi-
pronged campaign by Liebig was partly responsible for this German
predilection for organic chemistry. As a young man, Liebig had worked in
the Paris laboratory of the great French chemist Joseph Louis Gay-Lussac.
Gay-Lussac, who specialized in the science of gases and held the Sorbonne
chair of physics, told the 20-year-old Liebig, “You must occupy yourself
every day with organic chemistry; that is what we lack.”*? Liebig followed
his teacher’s advice.

12 Joachim Schummer, ‘Scientometric Studies on Chemistry’, Scientometrics, 39 (1997),
107-23, 125-40.

13 In a long toast given in French at a Paris dinner on 22 April 1867, Liebig recalled the
words of his mentor, spoken 43 years earlier: * “Il faut vous occuper”, me disait-il, “tous les
jours de la Chimie organique, voila ce qui nous manque.” Cited from the Roger Gay-
Lussac MS Collection by Maurice Crosland, Gay-Lussac: Scientist and Bourgeois (Cambridge,
1978), 278. An English version is ‘Liebig’s Recollection of Gay-Lussac and Thenard’, 7he
Laboratory, 1 (1867), 285.
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So the second of my four formative events ca. 1830 is the emergence of
the phenomenon that was the key to recognizing this explosive potential
of organic chemistry: isomerism. At the beginning of the nineteenth
century, chemists implicitly assumed that a substance’s elemental
composition determined its identity. For that reason some were mystified
in the 1810s and 1820s by the discovery of instances that violated that
correlation, such as glucose versus starch, acetic acid versus cellulose, wax
versus spermaceti, and distinct species of sugar with identical compositions.
It was the collision between the youthful discoverers of another case of
such chemical twins, Wohler’s cyanic acid and Liebig’s fulminic acid, that
brought the issue to a head. In 1830 Berzelius focused attention on this
phenomenon, named it ‘isomerism’, and argued for its generality and
importance; he suggested that differing arrangements of the atoms in the
molecules could provide an explanation of such chemical twins.'#

Isomerism was not unknown in the inorganic chemical realm, but the
great majority of instances of that phenomenon known already in 1830
were organic compounds. And the example of the sugars immediately
suggested that it was not just a question of twins (i.c., zwo isomers for a
given composition); rather, a single composition might correspond to
three, four, or really any number of possible distinct substances. In 1829
Wohler could privately express relief that a purported second species of
cyanic acid was a fiction, so that one might eliminate at least one organic
compound from the already rapidly expanding handbooks. By the 1860s
chemistry students were ‘frightened’ by the numbers of new substances,
and the stupefying proliferation was ‘becoming enough to make [even
Liebig] mad’.’> In fact, in 1862 we find Marcellin Berthelot calculating
that a single organic compound, sorbitol, must have 1.4 quindillion
possible isomers; the number of printed books that would be required
even simply to list them all, he wrote, would require a library as big as Paris
itself.1®

Suddenly, it was no longer sufficient for chemists to compile a puta-
tively complete list of just a few dozen substances, all derived from organic
nature and each with a unique composition, collectively serving as a minor

14 7. Berzelius, ‘Ueber die Zusammensetzung der Weinsiure und Traubensiure. .. nebst
allgemeinen Bemerkungen iiber solche Korper, die gleiche Zusammensetzung, aber
ungleiche Eigenschaften haben’, Annalen der Physik [2]19 (1830), 305-35; J. R. Partington,
A History of Chemistry, 4 (London, 1964), 203, 256, 25860, 272, 751.

15 Wohler to Liebig, 8 June 1829, in A. W. Hofmann (ed.), Aus Justus Liebigs und
Friedrich Wishler’s Briefwechsel, 2 vols. (Braunschweig, 1888), i. 4; Liebig to Hofmann, 24
January 1868, in E. Heuser and R. Zott (eds.), Justus von Liebig und August Wilbelm
Hofmann in ibhren Briefen (Mannheim, 1988), 45.

16 M. Berthelot, ‘Sur les principes sucrés’, Legons de chimie et de physique professées en
1862 (Paris, 1863), 248-9.



50 History of Universities

adjunct to the ‘real’ chemistry of inorganic earths, oxides, acids, bases, and
salts. Suddenly, the sky was the limit for organic chemistry. From 1830 on,
the new phenomenon of isomerism opened eyes and minds to the radical-
ly expanded possibilities for the science of organic chemistry. This is the
world that the farsighted Gay-Lussac had glimpsed.

My third nearly simultaneous event was the development of a means of
understanding and heuristically manipulating—that is to say, of mastering,
exploring, and teaching—this potentially limitless body of substances and
reactions. I am referring to the introduction and development of chemical
formulas as paper tools, a subject that was introduced and has been well
studied by Ursula Klein. In the work of Dumas, Berzelius, Liebig, and
Wohler in the period from 1827 to 1833 we see for the first time written
formulas being used in a generative fashion to construct and to justify the
theoretical modeling of chemical compounds and their reactions. This was
a new epistemic technique that went far beyond mere shorthand
representation. The formulas were being used—as they are still used
today—as true paper tools, in the fullest sense of the word ‘tool’. Klein has
further pointed out that it was precisely organic chemistry for which this
epistemic technique was crucial, for organic reactions are dynamic in a
way that inorganic reactions are generally not, and tend to produce
confusing cascades of products. The heuristic manipulation of formulas
gave chemists a handle on the complexities with which they were forced to
deal, and provided a productive theoretical tool to create endless ideas for
investigation, and endless new substances to create.!”

All of this would have played to a slow tempo, however, without our
fourth event, namely Liebig’s invention in the fall of 1830 of a modified
method of combustion analysis for organic substances that was fast,
simple, and precise; so simple and precise, in fact, that even junior chemists
could readily master the technique and produce analyses that routinely
passed muster. Morrell stressed the importance of Liebig’s invention of his
so-called Kaliapparat for the ascendancy of the Giessen laboratory; recent
research in the laboratory of Melvyn Usselman has thrown important new
light on just how transformative the innovation really was. Usselman’s
historical replications were actually performed by two of his undergraduate
chemistry students, like those in Giessen, who scrupulously followed
Liebig’s published directions. Astonishingly, these replications of 1830s-

era analyses achieved routine accuracy that rival current professional

7 Ursula Klein, ‘Paving a Way through the Jungle of Organic Chemistry’, in
M. Heidelberger and E. Steinle (eds.), Experimental Essays— Versuch zum Experiment (Baden-
Baden, 1998), 251-71; Klein (ed.), Tools and Modes of Representation in the Laboratory
Sciences (Boston, 2001); Klein, Experiments, Models, Paper Tools: Cultures of Organic
Chemistry in the Nineteenth Century (Stanford, 2003).
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standards for elemental organic analysis. Moreover, an important and
unexpected feature was revealed: Usselman and his scudents found that
Liebig’s procedure provides a variety of sensual feedback information that
confirms, during the course of the analysis, whether or not that analysis
would be reliable. If the sample were sufficiently pure to start with, and if
the feedback indicated a good run, then the outcome could almost cer-
tainly be trusted as a single precise datum.!®

This experience offers an important historical insight. Since Liebig and
his students knew (ceteris paribus) that they could place immediate
confidence in the quality of retained data from the Kaliapparat, good
analyses could often be achieved with three, two, or even one sample run.
This efficiency of effort must have greatly accelerated productivity. All this
helps to explain why Liebig’s lab so quickly became a mass-production
factory of new results in the burgeoning field of organic chemistry. To put
it simply, from the late 1830s on, the work in Giessen was generally done
by teams consisting of students and senior researchers; it was good data;
and it came fast. Now, it is certainly true that chemical analysis is only the
last stage in the process of introducing a new substance into the chemical
literature. But analysis was probably what chemists would call a ‘rate-
limiting step’ for much of organic chemistry in these glory years of
scientific productivity.

Liebig was at the very center of the nexus for every one of these four
developments: a proprietary journal in which to publish at will; the emer-
gence of isomerism; formulas as paper tools; and fast, simple, reliable
chemical analysis. Equipped with this newly improved analytical method,
and empowered by a productive new theoretical approach to the explor-
ation of organic reactions and compounds, Liebig and other organic chem-
ists in the second third of the nineteenth century discovered themselves in
possession of a ‘kit’ that would enable them to master the dismaying prolif-
eration of new organic substances. The first institutional laboratory that
achieved a significant approach to such mastery was Liebig’s in Giessen.

The Rise of the Giessen Laboratory: Was It Really New?
Was It Really First?

Let us pause for some further qualifications. We have known for many
years now that Liebig’s Giessen laboratory, contrary to his later representa-
tions, was far from the first in Germany to offer practical exercises as part
of a course of chemical study. A partial list of his predecessors in this regard

18 Melvyn Usselman et al., ‘Restaging Liebig: A Study in the Replication of Experiments’,
Annals of Science, 62 (2005), 1-55.
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would include the universities in Gottingen, Tiibingen, Jena, Landshut,
Breslau, and Bonn.' And we have already noted that Liebig’s initial idea
upon his arrival in Giessen in 1824 was not to develop a university research
school at all, but rather to create an institute devoted to pharmaceutical
training, similar to well-established concerns in Erfurt, Jena, and else-
where. Furthermore, Liebig’s route to the ‘German model’ included sig-
nificant elements of serendipity and chance. At the end of his detailed
examination of the gradual development of Liebig’s enterprise during the
1830s, Holmes summarized his conclusions:

Liebig took each formative step in this development in response to immedi-
ate opportunities or problems. .. [H]e probably did not foresee in detail the
pattern of systematic training and group investigations, the strong symbiotic
relation between teaching and research, that was to take shape by 1840.2°

However, Liebig realized no later than 1838 that he had grasped the lion’s
tail, for in the summer semester of that year he had 33 Praktikanten, a very
large number from whom he could and did recruit advanced research
collaborators. By 1843, in a newly enlarged space and with a new branch
laboratory for beginners, there were no fewer 68 practicum students, and
by this time he had a well established senior research group, including
foreigners and guest workers who had been attracted by Liebigs rising
reputation. Liebig cleverly drew attention to his dramatic success by
writing two arresting polemical articles on ‘the state of chemistry in
Austria’ (1838) and ‘the state of chemistry in Prussia’ (1840). By this time,
his laboratory had gained worldwide fame; it had become the ‘Mecca of
chemistry’, and was regarded (not just by Liebig himself) as a distinctly
new phenomenon.?!

But was it truly new? Ernst Homburg has recently investigated the role
of an unjustly neglected figure in this story, namely Friedrich Stromeyer
(1776-1835), a respected older chemist at the University of Géttingen.*?
From 1810 until his death in 1835 Stromeyer ran a highly successful
university chemistry practicum. More than twenty of Stromeyer’s former
Praktikanten later became professors at European universities, technical
institutes, or mining academies, including three famous names: Leopold

Gmelin in Heidelberg, Mitscherlich in Berlin, and Bunsen in Marburg

' Turner, ‘Liebig versus Prussian Chemistry’; Homburg, ‘Chemical Profession’;
Homburg, “The Rise of Analytical Chemistry and its Consequences for the Development of
the German Chemical Profession (1780-1860)’, Ambix 46 (1999), 1-32; Rocke, ‘Giessen
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22 Homburg, ‘Rise of Analytical Chemistry’; Homburg, ‘Chemical Profession’.
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and later Gmelin’s successor in Heidelberg.?® Despite his remarkable
career, and his contemporary renown, Stromeyer’s name is lictle known to
prosperity, partly due to Liebig’s exaggerated and self-promoting rhetoric.

Stromeyer is probably the single best contender for the ‘Giessen model’
before Liebig. However, his practicum differed in some crucial respects
from Liebig’s, and the differences can help us to understand more clearly
what was distinctive about the latter. Stromeyer’s subject was inorganic
chemical analysis, his clientele was mostly medical students, and he made
no attempt to combine teaching and research. For all of these reasons his
practicum had little relationship to the great organic-chemical nexus of ca.
1830 described above. Stromeyer did believe, probably correctly, that he
had been the first to introduce a regular university-sanctioned chemistry
practicum in the German lands**—his model was probably the Ecole
Polytechnique in its earliest incarnation—but he never made any wider
pedagogical or philosophical claims for it.?®

The fact that group research was absent from Stromeyer’s pedagogy is
not surprising. Stromeyer’s students worked on inorganic samples that
wete known ‘unknowns’; the practicum consisted solely of analysis training
with no admixture of actual experimentation, so students were not
normally exposed to truly unidentified materials. Liebig’s case was
different. As he found that student organic analyses with his Kaliapparat
could be virtually as good as his own, it was a natural step for him to begin

23 However, it should be noted that Gmelin was educated by his famous father and by
his cousin, in addition to Stromeyer, and he spent nearly a year learning from Gay-Lussac
and Vauquelin in Paris. Similarly, Mitscherlich was decisively influenced by his period in
Stockholm with Berzelius. Bunsen, too, spent nine months in Paris, and was strongly influ-
enced by contacts with Berzelius, Liebig, and Wohler. In short, of the three personalities
who were Stromeyer’s most illustrious pupils by far, it is not possible to say that it was
Stromeyer’s imprint that was most decisive. One of the many merits of Homburg’s essays is
to direct appropriate attention, regarding the sources of the rise of German chemistry, to
French and Swedish chemists during the period around 1780-1825. This very point is
relevant not only for Stromeyer’s most famous students, as we note here, but also regarding
Stromeyer himself, who was educated partly in France.

24 F Henrich, “Zur Geschichte des chemischen Unterrichts in Deutschland’, Chemiker-
Zeitung 47 (1923), 585-7; Georg Lockemann, ‘Der chemische Unterricht an den deutschen
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R. Oesper, ‘Friedrich Stromeyer and the History of Chemical Laboratory Instruction’,
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25 Even Stromeyer’s partisans carefully qualified their arguments. After cogently disput-
ing Liebig’s self-serving exaggerations, Lockemann still regarded Liebig as the ‘true founder’
of laboratory instruction in Germany, because of the totality of his accomplishments and
because of his great influence (‘Unterricht, 157). Similarly, Henrich, who argued keenly for
Stromeyer’s importance, was careful to state that Liebig expanded and developed the model
established first in Géttingen, in particular toward the education of future research chemists

(‘Geschichte’, 587).
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to make use of some of those hands—the more practiced students, and
guest workers—in advancing a broad research front. Connected with this,
the explosion of new compounds on which to operate provided a great
incentive to create research groups that included students and what we
now call postdocs and other non-enrolled visitors. Only groups could
make substantial progress in such a large and fast-moving field.

What really made all the difference, I emphasize once more, was that
Liebig’s endeavors were in the field of organic chemistry. To chemists at the
beginning of this period, organic chemistry (to use Wohlers famous
metaphor from 1835) appeared as a trackless tropical jungle, bursting with
exotic wonders, but into which one scarcely dared to enter.?® Liebig’s
troops, and those who were inspired by his leadership, rapidly began to
bushwack pathways into that wilderness. These developments gained
power not just through productive theoretical practices, but also through
a new laboratory culture, with all the relatively easily scalable apparatus
and equipment of the modern (19%-century) chemical laboratory—a
point to which we will recurn, with further elaboration, in the next section.

The Model Pursued in Other German States

After Liebig’s close friend Wohler was hired at Géttingen (1836), he used
the laboratory left him by Stromeyer, and like his predecessor he taught a
regularly rostered Praktikum. Although the Géttingen Universitdtsarchiv
does not hold course enrollment data before 1842, we can use other kinds
of evidence to follow the earliest years of Wohler’s Géttingen career.?”
Wohler’s trajectory as regards practical chemical pedagogy and the gradual
building of a small research group followed the same general path as
Liebig’s, with a lag of something like two or three years. The timing of
Liebig’s and Wohler’s respective trajectories—especially the use of selected
students in research programs, which was genuinely novel in European
science—as well as some explicit statements by Wohler suggest that he had
a clear idea regarding who the leader of this movement was. A few years
after these events, Wohler wrote to Liebig, half-seriously complaining of
his own workload at Gottingen: “You are the one who is really to blame, by
raising chemistry to its great reputation through your achievements and

26 Wohler to Berzelius, 28 January 1835, in O. Wallach (ed.), Bricfwechsel zwischen
J. Berzelius und E Wihler (Leipzig, 1901), i. 604. ‘Die organische Chemie kann einen jetzt
ganz toll machen. Sie kommt mir vor wic ein Urwald der Tropenlinder vor, voll der merk-
wiirdigsten Dinge, ein ungeheures Dickicht, ohne Ausgang und Ende, in das man sich nicht
hinein wagen mag.’

27 For details, see Rocke, Quiet Revolution, 9-34, and Rocke, ‘Giessen Model’, 103-6.
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writings, that we must slave as we do, since now the whole world wants to
do chemistry. But the damage you have inflicted must be borne.’?®

Robert Bunsen was a fellow traveler in this movement. A student of
Stromeyer in Gottingen, Bunsen spentalmost two years on a Wanderjahr
in France, Germany, and Austria; he was much influenced by Berzelius,
and learned the Kaliapparat method directly from Liebig during a visit
to Giessen in August 1832. He was hired at the University of Marburg
in 1839, and the following year he created a university-sanctioned
Prakcikum—his and Marburg’s first enterprise of this character.
Lockemann, an authority on the life of Bunsen and an avid admirer of
Stromeyer, stated that Bunsen began his Praktikum ‘following Liebig’s
example’. However, despite his well justified reputation as a masterly
and caring instructor, Bunsen never created a Liebig-style teaching-
research group; he usually worked alone, and usually on inorganic
topics.??

Wohler and Bunsen were the most eminent members of the German
chemical community to adopt major aspects of the new model early on,
but they were not alone. Otto Erdmann, a respected chemist at the
University of Leipzig with no personal ties to Liebig, 