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HIST 2302: World History 1500 to the Present 

Workshops #9-10 (30 points) 

Secondary Source Analysis: Empire and Colonialism (Part Two) 

Objectives:  —Analyze a secondary source’s content 

—Understand the difference between an argument and evidence 

  —Evaluate an argument’s credibility based on its evidence 

  —Practice comparative analysis with different sources  

Directions: Read each source carefully and answer the questions that relate to it 

below. Read the sources in order, one at a time, and don’t skip ahead—we will 

discuss each source as a class before moving on to the next one. Be sure to use your 

own words (avoid using quotes) for each question and make your answers as 

concise as possible. (est. time: 50 minutes) 

Source #1 

1. Content 

In this section, write down any unfamiliar terms or phrases, or any familiar terms or phrases 

that appear in an unfamiliar context: 

 

 

 

 

What does the author associate with Empire? 

 

 

 

 

 

What does the author associate with Science? 

2. Argument and Evidence 

What is the author’s argument? 

 

 

 

 

 

What is the author’s evidence? 

3. Evaluation and Credibility  

Is the argument believable? Why or why not? 

 

 

 

 

 

 

Do you trust the author? Why or why not? 
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Source #2 

1. Content 

In this section, write down any unfamiliar terms or phrases, or any familiar terms or phrases 

that appear in an unfamiliar context: 

 

 

 

 

In this section, write down any terms or phrases that you recognize from Source #1: 

 

 

 

 

What does the author associate with Empire? 

 

 

 

 

 

What does the author associate with Science? 

2. Argument and Evidence 

What is the author’s argument? 

 

 

 

 

 

What is the author’s evidence? 

3. Evaluation and Credibility  

Is the argument believable? Why or why not? 

 

 

 

 

 

 

Do you trust the author? Why or why not? 

4. Comparative Analysis 

Does this author agree or disagree with the 

author of Source #1? Explain your answer. 

 

 

 

 

 

 

 

 

Which argument do you agree with? Why? 
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Source #3 

1. Argument and Evidence 

What is the author’s argument? 

 

 

 

 

 

What is the author’s evidence? 

2. Evaluation and Credibility  

Is the argument believable? Why or why not? 

 

 

 

 

 

Do you trust the author? Why or why not? 

 

Source #4 

1. Argument and Evidence 

What is the author’s argument? 

 

 

 

 

 

What is the author’s evidence? 

2. Evaluation and Credibility  

Is the argument believable? Why or why not? 

 

 

 

 

 

Do you trust the author? Why or why not? 

3. Comparative Analysis 

Does this author agree or disagree with the 

author of Source #3? Explain your answer. 

 

 

 

 

 

 

 

 

Which argument do you agree with? Why? 
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3. Comparative Analysis (continued) 

In what ways can all of the sources (#1-4) be used together? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sources: 

 

#1: George Basalla, “The Spread of Western Science,” Science 156.3775 (1967): 611. 

 

#2: Helen Tilley, Africa as a Living Laboratory: Empire, Development, and the Problem of  

Scientific Knowledge, 1870-1950 (Chicago: University of Chicago Press, 2011), 10-11. 

 

#3: Tony Ballantyne and Antoinette Burton, Empires and the Reach of the Global, 1870-1945  

(Cambridge: Belknap Press, 2012), 1-2. 

 

#4: David N. Livingstone, Putting Science in its Place: Geographies of Scientific Knowledge  

(Chicago: University of Chicago Press, 2003), 158-159. 



The Spread of Western Science 

A three-stage model describes the introduction 
of modern science into any non-European riation. 

A small circle of Western European 
nations provided the original home for 
modern science during the 16th and 
17th centuries: Italy, France, England, 
the Netherlands, Germany, Austria, and 
the Scandinavian countries. The rela
tively small geographical area covered 
by these nations was the scene of the 
Scientific Revolution which firmly es
tablished the philosophical viewpoint, 
experimental activity, and social institu
tions we now identify as modern sci
ence. Historians of science have often 
attempted to explain why modern sci
ence first emerged within the narrnw 
boundaries of Western Europe, but few 
if any of them have considered the 
question which is central to this article: 
How did modern science diffuse from 
Western Europe and find its place in 
the rest of the world? 

The obvious answer is that, until 
fairly recent times, any region outside 
of Western Europe received modern 
science through direct contact with a 
Western European country (1). 
Through military conquest, coloniza
tion, imperial influence, commercial 
and political relations, and missionary 
activity the nations of Western Europe 
were in a position to pass on their 
scientific heritage to a wider world. 
This simple explanation is essentially 
correct, but it is entirely lacking in 
details. Who were the caniers of West
tern science? What fields of science did 
they bring with them? What changes 
took place within Western science while 
it was being transplanted? By what 

· means is a flourishing scientific tradition 
fully recreated within societies outside 
of Western Europe? In this article I 
undertake to incorporate all these ques
tions into a meaningful £ramework 
through the means of a model de
signed to aid our understanding of the 
diffusion of Western science. 

The author ls assistant professor of history, 
University of Texas, Austin. 

5 MAY 1967 

George Basalla 

The Model 

While making a preliminary survey 
of the literature concerning the dif
fusion of Western European science 
and civilization, I discovered a repeated 
pattern of events that I generalized in 
a model which describes how Western 
science was introduced into, and es
tablished in, Eastern Europe, North 
and South America, India, Australia, 
China, Japan;· and Africa. The model, 
like the survey •that produced it, is 
preliminary; it is a heuristic device use
ful in facilitating a discussion of a ne
glected topic in the history of science. 

Three overlapping phases or stages 
.constitute my proposed modeL ·During 
"phase 1" the nonscientific society or 
nation provides a source for European 
science. The word nonscientific refers 
to the absence of modern Western 
science and not to a lack of ancient, 
indigenous scientific thought of the sort 
to be found in China or India; Eu
ropean, as used hereafter in this article, 
means "Western European." "Phase 2" 
is marked by a period of colonial sci
ence, and "phase 3" completes the 
process of transplantation with a strug
gle to achieve an independent scientific 
tradition (or culture). 

These phases are conveniently repre
sented by the three curves of Fig. 1. 
The shapes of the curves were not 
determined in any strict quantitative 
way, for qualitative as well as quantita
tive factors are to be included in the 
definition of scientific · activity. In de
termining the height of a curve I am 
willing to consider quantifiable elements 
-number of scientific papers produced, 
manpower utilized, honors accorded 
- as well as the judgments of historians 
who evaluate, on a more subjective 
basis, the contributions of individual 
scientists. Furthermore, the curves de
scribe a generalized process that must 
be modified to meet specific situations. 

Japan, for example, had an unusually 
long, and initially slow-growing, second 
phase because of the policy of politi
cal, commercial, and cultural isolation 
practiced by her rulers. This long inter
val quickly reached a peak after the 
Meiji Restoration (1868), when Japan 
was fully opened to Western influence. 

Thus it should be clear that when 
I refer to the graph of Fig. 1, I will 
(i) be mainly concerned with the gross 
features of the curves and (ii) be using 
the curves to illustrate my discussion 
and not to bolster it with independent 
support from empirical sources (2). 

The first phase of the transmission 
process is characterized by the Eu
ropean who visits the new land, sur
veys and collects its flora and fauna, 
studies its physical features, and then 
takes the results of his work back to 
Europe. Botany, zoology, and geology 
predominate during this phase, but 
astronomy, geophysics, and a cluster 
of geographical sciences-topography, 
cartography, hydrography, meteorolo
gy-sometimes rival them in impor
tance. Anthropology, ethnology, and 
archeology, when they are present, 
clearly rank in a secondary position. 
These various scientific studies may be 
undertaken by the trained scientist or 
by the amateur who, in the role of 
explorer, traveler, missionary, diplomat, 
physician, merchant, military or naval 
man, artist,' or adventurer, makes an 
early contact with the newly opened 
territory. Training and expertise in a 
science will increase the European ob
server's awareness of the value and 
novelty of his discoveries, but they are 
not the crucial factors. What is impor
tant is the fact that the observer is a 
product of a scientific culture that values 
the systematic exploration of nature. 

Science during the initial phase is an 
extension of geographical exploration, 
and it includes the appraisal of natural 
resources. Whether the "New World" 
to be studied is North or South Ameri
ca, Africa, Antarctica, the moon, or a 
neighboring planet, it is first necessary 
to survey, classify, and appraise the or
ganic and inorganic environment (3). 
If the territory under surveillance is to 
serve eventually as a settlement for 
European colonists, the observer will 
probably follow the advice Sir Francis 
Bacon offered 17th-century planters 
of colonies (4). First, he counseled, 
"look about [for] what kind of victual 
the country yields of itself" and then 
"consider . . . what commodities the 
soil . . . doth naturally yield, that 
they may some way help to defray 
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10 / Introduction 

on imperial and national science, while less myopic, have tended to leave 
to one side explicitly )nternational infrastructures,18 Only by taking all 
three institutional tiers into account can we understand the ways in which 
ideas and techniques moved across nations, empires, and international 

bureaucracies. 

The Problems with "Colonial Science" 

Among scholars concerned with empire and Africa, a more problematic 
trend has emerged around the use of the highly misleading phrase "co
lonial science." 19 Imperial historians have an understandable desire to 
explain what was specific to "colonial forms of knowledge."20 If we can 
legitimately identify the "colonial state," which resembled, but was not 
identical to "modern states," can we not also legitimately speak of colonial 
science? The answer to this question is straightforward: no. While the des
ignation colonial state remains debatable, particularly because there were 
many shades of gray between colonial and modern nation-states, there are 
enough durable features, especially in terms of their juridical constitution, 
to give the phrase analytic heft. The concept of colonial science, though, 
has been deviled by theoretical fallacies and ambiguous dualisms since its 
inception.21 Built into its theoretical framework are several untenable as
sumptions. (Although not everyone who uses this phrase falls prey to these 
problems, they must be addressed.) First, that something called "Western 
science" developed in geographical isolation within Europe. Second, that 
colonial science existed as a distinct phenomenon separate from science 
proper. Third, that colonialism produced certain features that were path
ological distortions of "real" or "good" science. Finally, that theoretically 
distinct bodies of knowledge, often called "indigenous knowledge," were 
disrupted or destroyed by colonialism. While all of these assumptions have 
had considerable intellectual purchase, none can stand in the face of close 
historical analysis. 

Many of the conceptual difficulties are related to place.22 States, colo
nial or not, are by definition territorially bounded, while science has cir
culated.23 Disciplines and their supporting institutions are constrained by 
location; their epistemological existence may even depend on it, as is the 
case with both field and laboratory sciences. But they are almost never con
structed to be immobile. Knowledge may be "situated," but it is designed to 
travel. There is too much circulation between metropole and colony, across 
colonies, and between colonies and nation-states to warrant the designa
tion colonial science. If a concept or practice generated in a colony quickly 
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became an accepted principle of metropolitan thinking, would it be aptly 
called colonial science? If principles and methods devised in metropoli
tan laboratories whose mission was to support the empire were picked up 
by scientists in other sovereign states, should we call this colonial science? 
Closer analysis usually reveals that differences between metropolitan and 
colonial contexts are relational: you cannot have one without the other; 
they are intimately intertwined.24 To take the thorniest of the problems: 
even the codification of indigenous knowledge often required colonial re
lations to bring these patterns into focus, which is why the first studies 
to define indigenous knowledge were usually done by the colonizers.25 To 
a great extent, theories of ethnoscience-folk, primitive, traditional, local, 
and indigenous knowledge-owe their existence to imperial structures and 
sociopolitical asymmetries. 

A Living Laboratory: Epistemologies of Science and Empire 

Studies of Africa's colonial past must come to terms with rapid and at 
times extreme social, environmental, and epidemiological changes. West
ern European nations' scramble for Africa occurred during a period when 
technologies of empire-steamships, railroads, machine guns, the tele
graph, and quinine-were employed as part of ever-expanding networks 
ofpower.26 Africa's partition also coincided with radical changes across sci
entific disciplines: as fields professionalized, new ideas and methods pro
liferated. Applied scientific institutions, such as experiment stations, tech
nical departments, research institutes, and scientific societies, had already 
been established in many other regions of the world, often in support of 
colonial administration.27 In tropical Africa, these capacities were a rela
tively late development being organized systematically only in the first de
cades of the twentieth century,28 although the infrastructures set up earlier 
in both northern and southern Africa made each region its own "center 
of calculation. "29 The era of "interventionist" colonialism, which encom
passed agriculture, public health, natural resource use, disease control, la
bor recruitment, conservation measures, and trade and investment, thus 
dovetailed with a set of trends and intellectual preoccupations peculiar, in 
large part, to the first half of the twentieth century. Among the most promi
nent developments of this period were: shifting geopolitical arrangements, 
including the rise of the United States as a dominant world power; increas
ing anticolonial sentiment emanating both from within and outside the 
British Empire; the growing recognition that colonial territories could not 
be expected to prosper socially or economically without sustained capital 
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Introduction 

Between 1870 and 1945 the violent growth of imperial regimes and the 

fierce struggles against colonialism that unfolded in many places 

repeatedly redrew the world map, both literally and metaphorically. 

Frantic scrambles for land and resources, colonial wars, and sustained 

campaigns of imperial pacification resulted in the proliferation and 

growth of imperial systems throughout the period: by the 1930s, al

most 85 percent of the world's territory either was part of an imperial 

system or, as in the case of much of Latin America, had formerly been 

European colonial holdings.1 Empires were powerful agents that played 

a key role in determining the differential material conditions, social 

opportunities, and cultural capacities of various human communi

ties. Even those states and social collectives that were able to deflect 

this imperial onrush or that successfully cast off colonial rule were 

not untouched by empire: they frequently faced diplomatic and eco

nomic pressure as imperial powers worked hard to "open" them up to 

the pull of international trade and global markets. 
In this period, imperial statesman and colonial administrators had 

considerable power to redefine the boundaries of their empires and to 

inscribe national borders. These powers were most famously exercised 

in the Berlin Conference of 1884-1885, which created new regulations 

for European trade in Africa and formally defined European territo

rial holdings and spheres of influence in that continent. By the end of 

the nineteenth century, Liberia and Abyssinia were the only African 

states that were not claimed by a European state. Even if the precisely 

drawn maps of European imperial powers did not always translate to 

real colonial power on the ground, they are potent reminders of how 
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the dynamic ofempire building reconstructed worldviews and geo

political realities. European empires created a kind of "cartographic 

imagination" that was central in the emergence of how the domain 

of "the global" was understood during the nineteenth and twentieth 
. 2 

centuries. 
In this book we examine some of the ways in which empires shaped 

and reshaped global cultural formations. But rather than offering a 

simple story of the growth and decline of the imperial systems con

structed by European nation-states like Great Britain, France, and 

Germany, we seek to reframe imperial history as a-partially, fitfully, 

and at times imperfectly-global history. We explore the spatial logics 

of modern imperial systems, trace the forms of interconnectedness 

they produced, and highlight the fundamentally uneven character of 

the socioeconomic, cultural, and political configurations they enabled.3 

Capturing the scale, proportionality, and meaning of these imperial 

transformations remains one of the most challenging tasks facing his

torians invested in reconstructing the operation of colonial power and 

specifying the reach of globalizing processes. Doing so requires not 

just that we reckon with the global dimension of empires-and their 

globalizing effects-but that we also address the limits of their territo

rial reach and remain wary of European assertions of cultural excep

tionalism as well. For although European empires claimed the greatest 

share of territory and resources, imperial aspirations and the fruits of 

colonialism were widely shared in the decades either side of 1900: after 

all, the Qajar, Ottoman, and Qing empires persisted into the early 

twentieth century, Japan built an extensive territorial empire in Asia 

and the Pacific between 1905 and 1945, and the United States, Austra

lia, and New Zealand-all offshoots of British imperialism-set about 

building empires of their own. 

The period under consideration was, of course, one in which the 

world's empires underwent rapid expansion and contraction. It was an 

extended moment, in other words, during which imperial power was 
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recalibrated, with significant consequences for the character and scope 

of the global. The expansive territorial empires that had shaped Eur

asia for centuries were hollowed out in this period. The Ottoman Em

pire, which was founded at the close of the thirteenth century CE, 

lost key European territories in the wake of the Russo-Turkish War of 

1877-1878 and relinquished Libya after the ltalo-Turkish War (1911-

1912). When the Ottomans joined the Central Powers at the outbreak 

of World War I, Britain further undercut Ottoman power by annex

ing Cyprus as well as Sudan and Egypt, where the Ottomans had exer

cised considerable influence during the nineteenth century. After the 

occupation oflstanbul by Britain and France at the end of the war, the 

remnants of the Ottoman Empire were partitioned and distributed, 

stripping the Ottomans of their extensive territorial holdings in the 

Arab world and creating the Republic of Turkey. During the same 

period the dominance of the Qajars, who had exercised authority in 

Persia from the close of the eighteenth century, was slowly eroded by 

British and Russian influence. The occupation of Persia by Russian, 

British, and Ottoman troops during World War I marked the end of 

effective Qajar rule. Farther east, Qing authority in China was in

creasingly shaken by internal social unrest, and the future of the em

pire was called directly into question after the Sino-Japanese War of 

1894-1895 revealed the extent to which China's political power and 

military capacity had lagged behind its rivals. By 1900, Qing authori

ties were under great pressure from a range of imperial powers who 

sought unfettered access to Chinese markets: in that year the Empress 

Dowager Cixi supported the Boxer Rebellion, which targeted violence 

against European missionaries and Chinese Christian converts as it 

attempted to expel "foreign devils" from China and fortify traditional 

authority. The defeat of the Boxer forces by the army of the Eight

N ation Alliance (Austria-Hungary, France, Germany, Italy, Japan, 

Russia, the United Kingdom, and the United States) was a clear sign 

of China's growing vulnerability. Against the backdrop of prolonged 
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transmitted using a code that can be deciphered by recipients. This is 
what conveys credibility. Drawings that do not adopt recognizable 
modes of cartographic representation find themselves discredited as 
primitive, aboriginal, unscientific, or some such. It is only when a vi
sual language employs conventional rules that have been acquired by 
practitioners that it can begin to move meaning over long distances. 
When this happens, the local conditions of a map's making are hid
den and the map travels with remarkable efficiency. Such an uncou
pling of text and context gives the impression that the map discloses 
universal truth. Its content seems disconnected from any local cir
cumstance or particular social structure. Map knowledge seems non
indexical; that is, its truth does not depend on any contextual factors. 
Thus it is worthy of our trust. But in fact a good deal of mapmaking is 
altogether customary. The lines on maps that we are all familiar with 
and that seem so "natural," such as the grid depicting lines oflatitude 
and longitude, are entirely conventional. It was, for example, at an 
international meeting in Washington in r 884 that it was decided that 
in future it would be assumed that the o0 line of longitude passed 
through Greenwich. More generally, because maps embody tacit 
rules of procedure and conventions of communication, they can oper
ate only within a social group that understands their visual vocabu
lary. 

Map mobility requires sign stability. And yet the precision and 
lucidity of signs on maps mask underlying instability. Perhaps the 

most obvious of these signs are the boundary lines between contend
ing political powers. The seeming fixity and clarity of national terri
tory that imperial administrators saw on the maps surveyors brought 
home with them cloaked the ambiguity and fluidity of the space that 
"underlay" its representation. For surveyors, the ideal boundary line, 
fixed and rooted, needed to be composed of points with significant 
meanings in several registers. The line was to be "historical" in the 
sense that it was rooted in long-standing tradition, "natural" in coin
ciding with landscape features, "accurate" as determined by astro
nomical readings, and "visible" so as to consolidate its significance. 
Deploying such prescriptive criteria, however, was never easy, as 

CIRCULATION; MOVEMENTS OF SCIENCE 

Robert Schomburgk, Royal Geographical Society gold medalist and 
boundary commissioner in British Guiana during the early r84os, 
amply discovered. While he himself affected a preference for the 
"natural boundary" in opposition to what he castigated as "imaginary 
lines," again and again he found himself mired in negotiations be
tween the deliverances of history, nature, practicality, and his own 
hard-won experience. So much was this so that in his private manu
scripts, boundary lines sometimes moved from one side of a river to 

the other and then on to some further watershed! Establishing points 
of reference in what has been aptly called the "merciless homogene
ity" of the forest was so dizzying an experience that, having lost his 
way on one occasion, he ended up temporarily losing his mind. Be
sides, what Schomburgk thought of as natural markers on the south
west border with Brazil were regarded as decidedly unnatural by the 
Brazilians. What is deemed "natural" is a cultural judgment. 

Schomburgk's final map, which brought order to the tangled 
web of the points he plotted, erased all local traces of the contingent 
and circumstantial particulars of its making. But it transformed 
territory hitherto unknown to European powers into a space of deter

minate shape and size. Subsequently, in various disputes about terri
torial possession between Guyana and its neighbors, it is ironic that 
the very lines that brought the national territory into being found 

themselves contested by the entity they had created. Broadly similar 
maneuvers are readily discernible elsewhere. The provision of a car
tographic delineation of the "geobody" of Thailand in the decades 

around r900, for example, made possible an incongruous retrospec
tive projection into history of a "Thailand" that did not exist until the 

map constructed it. In this case too, the making of national identity 
was intimately bound up with the production of a cartographic image 
of territory. Cartographers, it is clear, manufacture power by their ca

pacity to create what one observer has fittingly called "a spatial 
panopticon." 

In the light of these cartographic performances, the analogy that 
is commonly drawn between the construction of maps and the devis
ing of scientific theories is particularly telling. Michael Polanyi, for 
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