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focusing on spatial (dimension) at the expense of e)Y?rXFh'ng else, ,

Marxist and radical critics commented that positivism P”t. More "”\‘1‘1'414 on g
analysis, and thus temporal, political and social process?s are 1};\;/;1(>r<»d, Man ;. Y
as rational being devoid of irrationality, ideology anq 'h]jt]my.~ ac'; and . Ocieties gy
complex and so are impossible to represent.by simplifie "‘;W;" a”b model

Harvey in 1979 argued that “spatial science could say ittle a ()mﬂl,“;/w Such
divisions, Third World debt, geopolitical tensions and ecological pr:)blems, because it . -
of asking and answering the questions needed to interrogate them” . - e

In human geography, normative issues .were not addressed in positivist;. APProact
By rejecting metaphysical questions, positivist approz'ach becomes 'peop]e_—!e'w%, as it did neq
acknowledge people’s beliefs, values, opinions, feelings and thelf rol.e in sha Ping ever,
day’s geography. [Buttimer, 1976; Guelke, 1974; Tgan, 1976 and KltChlin, 2006]

In Positivism, world was considered to be universal, orderly, rationa], quantifiabje
predictable, abstract and theoretical [Stanley and Wise, 1993; Quoted from Kitchin, 2006
and geographer ‘can separate himself from his body, emotion, values, past and so On, 50 that b,
and his thought are autonomous, context free and objective’ [Rose, 1993]. That rarely exists

As a result of this criticism an inclination towards human geography was noticed at the
end of 1960s. Humanistic geographers tried to establish geography as a social science. S,
geography came closer to humanities than to natural science. A greater tendency towards
the research and study of welfare geography, feminist geography, etc. came to the fore, and
it brought about a radical change of attitude towards geography. But it must be remembered
that the process of statistical analysis in all branches of geography is still continuing.

In spite of all these limitations, positivism ‘teaches us many important lessons’. It
has taught us the virtue of direct observation in field and experiments in laboratories.
Geography as a field oriented science has been re-affirmed in positivism. It has also
trained us to think rigorously and logically. The philosophy of science is made vivid and
clear to us. The methods of research and analysis become formalized and structured by
positiyism.

\1)% QUANTITATIVE REVOLUTION

Ian Burton (1963), geographer of University of Toronto coined this term “ quantitativsi
revolution” for the first time, From 1950s-1960s there was a dramatic shift of geographers
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rom regional approaches to systematic scientific approaches. It became very

he U.S.A.and gradually accepted in Europe and outside. This shift of st
s called quantitative revolution by Burton. A radic - '

atti'fude f
opular int
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al change of conventional

conCePtS (regional uniqueness) \./vas required in the efforts to establish geography as a
spaﬁal scienc_e through Constructlng hypotht.'svs, 'tlu"m-ivs and models with the hclpv(,f the
concepts derived from the al'walyms of spatial distribution of geographically significant

henomenon. As a result, regional uniqueness was ignored in the quest of generalization
to formulate laws and models. In this new method more (‘mphdsi*s was ’;;i\/«-n on the

gantitative aspects of a geographical phenomenon being guided by positivism. This new
scientific study and research, heavily dependent upon quantifications, brought about a

radical change in the existing approach. So it is called quantitative revolution.

Burton described quantitative revolution in the following way:

“In the past decade geography has undergone a radical transformation of spirit and purpose,
pest described as ‘quantitative revolution’. The consequences of the revolution have yet to be worked
out and are likely to involve the ‘mathematization’ of much of our discipline, with an attendant
emphasis on the construction and testing of theoretical model.” —Burton, 1963

Following Kuhn, it can be called the beginning of a distinct powerful paradigm,
which brought about a revolutionary change in the philosophy and method of studying

geography.
11.4.1 Background :

Quantitative Revolution in geography started from the debate that Schaefer and
Hartshorne had. Schaefer (1953) argued for generalization through the study of ‘spatial
distribution of certain features on the surface of the earth’ for formulation of laws.
According to Cox (1995) and Getis (1993), quantitative revolution in geography was
brought about by Schaefer’s posthumous publication which caused a shift of attention
from regional approach to systematic approach that initiated quantitative revolution in
1950s.

“Posthumously published paper by Schaefer (1953), which is often referred to those seeking the
origin of the ‘Quantitative and theoretical Revolution’.” — Cox, 1995 and Getis, 1993.

But we must remember that “ Central Place Theory” which was brought out by a German
researcher, W. Christaller in 1933, is considered the first successful geographic model.
It served as the base of many research works falling into the domain of quantitative
revolution during 1950s and 1960s.

Not only Schaefer’s research paper in 1953 but also Ackerman’s essay entitled
“Geographic Training, Wartime Research, and Immed.iate Professional Objectives”, published
in 1954, argued in favour of systematic and scientific approach. Ackerman’s ‘Geography as
a Fundamental Research Discipline’ (1958) is a classic presentation of researf:h organisation
through quantification and scientific approach leading towards: formulation of laws and
models by generalization (Johnston and Sidaway, 2004). These fundamental research’ in

o uantification for the sake of accurate study and should
geography should be based on d lluminate actually observed distributional

‘furnish a theoretical fmmework with capacity to i - :
i R , 1958). This is also considered as another important
patterns and space relation (Ackerman ) I g

seminal work to initiate quantitative revolution.
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o ic approach. Diffusion of innovation i
) background of generalization a}r;d :;I:lrg;h;filn 19%1; O ke Walter Loard o
space was proposed by Torsten Hag ] , i
Cumberland (1950) developed the notion of sp.a'ce. ec‘onomy : g | -
and graph synthesis. Similar attempts of positivistic anal}f51s of space were ?bser.:‘:
from Edgar S. Dunn (1954), Walter Isard (1956) and Melvin L. ?reenhut (1956). They
worked extensively on locational theories of A. Losch (1954) and “Central Place Theory
of Christaller (1933). Similarly William Garrisson and Duane Marbel (1957) began to use
an entirely different terminology of “rigorous proof of theorems” (Garrisson and Marble
1957) and Patterns of City Sizes (Berry and Garrisson, 1958).

At first this scientific approach of studying started in some American Universities
and soon became popular all over the world. Iowa, Wisconsin, Princton and Washington
University took the leading role, which has already been discussed in details in the part
related to the development of systematic geography [vide 11.2.3].

By, 1960s the quantifications and scientific nomothetic methods were so widespread
so that almost every researchers had opted for it. Thus a profound paradigm was set
by the beginning of 1960s. In the o 4 ¥ tual

. St year 1963, Burton had claimed that an intellectud
revolution — the quantitative and theoretical revolution had occurred in Geography

[Johnston and Sidaway 2004). “The revolytion : : 3B
nop ‘ : ution is over, in that once — revolutionary ideas ir
now conventional.” — Burton, 1963 :

11.4.2 Circumstances -

andQuanr ese:ca:;e il:et\}rlceﬂgtiondbrought about methodological change in geographical studies
T it ecade of 1950s, This change was necessary for various purpose™
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B ical junct h
ritical juncture —a change in the me
cr ¥ the method of studying the subject was an urgent

need ”f-'h‘i hour, f[‘—hc- demand of the time was that geography should be considered
as a science, which could ensure its study in the universities with appropriate
seriousness,

(1) Not only in the university campus, geography should deserve respect in society
as a science, Burton (1963) was of the opinion that geography “needs to arqutrlp
demonstrable value as a predictive science”,

(ifi) After the World War 11, geographers felt that the subject was lacking in standard
theory, laws, models, etc. Other subjects, such as —sociology, biology, etc were
not lacking in them. Geographers enjoyed no social importance. Under such
circumstances, it seemed that geographical study and research must have a
scientific approach and should be placed on a firm theoretical base.

(iv) Geography was considered unscientific because its method of study was descriptive
in nature. It could not give satisfactory explanation of regional uniqueness also
Explanation was not possible because of the inadequacy of standard theories, rules
or models.

(v) Geographical studies and researches remained confined to books. There was no
scope for their practical use in social life.

(vi) People had confusion about the class or category in which the subject belonged
to. So it was required to state clearly that geography belonged to the discipline of
science.

11.4.3 Characteristics of Quantitative Revolution :

(i) According to Chisolm (1975), this methodical change of geography should better
be termed as evolution rather than revolution. This is so because this change of
system (from regional to scientific approach) gradually took place for the desire
which had been felt for a long time.

(ii) According to D. Gregory (1981), quantitative revolution does not signify that
only the laws of mathematics are widely used here but it is also concerned with
constructing general laws of spatial organisation.

(ifi) In an attempt to state the characteristics of quantitative revolution, Brian Berry
(Professor, University of Chicago) in the year 1964 put forward the following
inferences :

a. Like other scientists, geographers are identified not so much by the phenomena
they study as by their integrating concepts.
The geographic point of view is spatial. Geographers attempt to understand,
how things and phenomena are distributed and integrated spatially.

. Geography’s interesting concepts relate to spatial distributions, spatial

. integrations, spatial interaction and spatial processes.

~ d. These concern the worldwide ecosystems of which humans are the dominant

part.
Thelaws of physics, geometry, statistics,and lifescience wereapplied ingeographical
earch works, There came to notice a widespread effort for constructing general
” and model-making with the help of geometrical analysis of
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- Peet, 1998. ' ‘

(vi) A model is a simplified form of a complex reality. A model can also presens the

vi

f quantitative revolution in geography
B i of a theory. As a result 0 . graphy,
::gigl neld]f.of:for common spatial distribution became very popular.

(vii) It marked the beginning of proper anal}’siS a}ndfs.tudlﬁ_Ofr 25:;?:1 r_elattion, Spatia
flow and spatial interaction through the analysis of input-p g-output system
(Von Bertalanffy, 1951).
11.4.4 Objectives of Quantitative Revolution in Geography:

Quantitative Revolution in geography basically a.ims at making geography more
scientific by adopting nomothetic approach of law-making through generalization of dat,
collected by direct observation and precise measurement over space.

“That space (is) made to resemble physics, space reduced to distances between points, with
spatial behaviour as distance minimization and geometry as disciplinary language. With such
space, modern scientific methods could be employed, initially as statistics inductively measuring

regularities, eventually as mathematical logics in a deductive science.” — Peet, 1998

Thus geography becomes a spatial science as a consequence of quantitative revolution.

Following are the specific objectives of adopting quantitative techniques in geography.

L Scientific explanation of geographical phenomena became the dominant objective
on the basis of accurate quantification, generalization, law-making and logical
deduction rather than describing regional uniqueness. That enables objective, value-
free, autonomous, neutral and replicable studies. Outputs of such studies have more
universality in application.

.II. The principal aim of science is to give logical explanation. It needs universal theory,
AOMS o1, rules on the basis of which a phenomena or a distribution can be explained
Construction of a theory or making of a model needs data derived from direct observation
and measurement, their appropriate analysis to find out generalized order. Quantitative

approach aims for precise data generation, accurate data analysis leading to generaliZation
and theory formation.
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Sy

_ nt SigNs began. Signs such as "h’ for height, 'q" for inclination,
lffe'ﬂ;or the tropical monsoon in Kopen's climatic classific ation ek
’ antiﬁcation aims to enable the u.w of formula and equation:
({“ ess the relation among gvngr.lphlmllv.sngniln ant elements
. v. To understand the ptjlttvrn of H.pdl.ldl distribution of geographical phenomena,
o finding the rules governing such distribution and appreciation of spatial interaction
ose phenomena became more popular among, g ographers

" for temperature,
were widelv used

\\|\|¢|\ could easily

V. Its goal was genera 1zation and construction of theories concerning the order of

different PG, Generali'm'uon and construction of theories are helpful in testing the
truth " hypOtheseS’ prediction and estimation of geographical phenomena

VI Determination of appropriate location of economic activities, such as — agriculture,
industries etc. was aimed in order to ensure the optimum use of wealth, gaining maximum
utility 5 - making Proﬁt' thus to pr”VidC gvograhhy a scope for application in
resource use, regional planning and development.

VIL. It aims to provide a solid theoretical foundation to geography and to enable
«cientific explanation.

11.4.5 Criticism of Quantitative Revolution:

Quantitative Revolution has given geography a scientific foundation, yet it is open to
criticism from various perspectives :

I. The introduction of scientific system in geography made the subject limited to the
scope of geometry that failed to explain the interaction between man and nature. In
humanistic geography, geometrical models and mechanical theories failed to analyse
man —nature relationship satisfactorily. For example, Gravity Model which is related to
migration cannot satisfactorily explain all the aspects of movement of human beings. It
can only partially present human attitudes.

[I. Bultimer (1976), Guelke (1974) and Tuan (1976) criticized quantitative approach
from the ground that it has reduced human beings to abstract and rational objects. They
also argued that spatial science is people-less in the sense that it did not acknowledge
people’s beliefs, values, opinions, feelings and their role in geography [Kitchin, 2006].

[Il. Quantitative Revolution concerns itself only with information or statistics which
are objective, measurable and collected on the basis of experience. It falls short of taking
into account social attributes and practices; the measurement of which is considered
not possible. For example, beliefs, awareness, likes or dislikes, customs etc. are beyond
measurement, though they can control human behaviour and social processes' and
decisions. Economic activities depend largely on religious beliefs, morality, culture,
social status, etc. For example, the Muslims hate farming of pigs, the Sikhs abhor tobacco,
the Khasi community of Meghalaya and the Lushai community of Mizoram dislike
dairy farming. Without considering social processes geographic understanding and
explanations are incomplete and to some extent misleading.

IV. Humanistic Geography (focusing on phenomenology and existentialism) believe
that human beings are complex and do not behave in ways that are easy to model. It is
rational that geographers should follow the ways of enquiry sensitive to capturing the
complex lives of people [Kitchin, 2006].




24
g Development of Geographicy] Th
e ————— “Ught

V. As a result of oversimplification, a model or a theory neglects some peq.

phenomena which may sometime play an important role. > Phicy)

VL. Spate (1960) criticized quantitative revolution from 3 aspects :

a. The enthusiastic positivist geographers wanted to quantify everythin,, Pl
not satisfied without quantification. “When you cannot express it in nym,..
knowledge is of a meager and unsatisfactory kind.” (Spate, ?96( ))

b. Much of the researches by quantification in geography is wasted on trivi, 1.

a large section of geographical domain is unattended.
c. There was quantifier's ambition that solution of the world’s problen,

around the corner. g
VII. Sack (1980) argued that in quantitative positivist's a.p;.)roach more emphasic 1,
dical critics are of the opinion that, over "'“Mn.,,.,“ ’,:

been put to ‘space’. Marxist and Ra )
spatial analysis, in quantitative approach ignored temporal, social and political procec...
that are equally important in geographical study. .
VIIL Burton (1963) identified five limitation of quantitative revolution:
as being led in the wrong direction.
tool — the map.

a. “Geography w
Geographers should stick with their proven

Quantification was suitable for certain tasks only.
Means are being elevated over ends, with too much research on methods .,

method’s sake.
e. Objections were not to quantification per se but to quantifier’s attitude”.

IX. Luckermann (1960, 1961 and 1965) attacked the laws and models used in

economic geography [Johnston and Sidaway, 2004].
a. Economic analysis ignored historical inertia, geographical momentum and the

human conditions (Luckermann, 1960).
b. Much of the theory being introduced to economic geography (such as Losch’s)

was not based on providing understanding of, and explanation for, reality (Luckermann,

1961).
c. “Scientific explanation is far removed from the context within which the

mzjlcroscopic geographers would have put it—the end product of geographic research.
Science does not explain reality, it explains the consequence of its hypotheses.” -
(Luckermann, 1965) :

X. Peet (1998) inferred that quantitative revolution may be termed as ‘spatial
revolution’ as ‘s:pace’ was considered central in scientific analysis. “ This ‘spatial revolution
developed a dualism between “space” and ‘environment’, ironically at a time when environmental
problems proved to be of rising concern.” [Peet, 1998]

).(I. Jolmst.on and Sidaway in 2004, cited an interesting reaction of Dudley StamP
against quantl'tati.ve techniques. Haggett's (1964) work on land use change in Brazil
fhrough qu_anhtatlve analysis was termed by Stamp as “an enormous steam hammer ...
in the;’ ct:ack.mg of nuts"’. As a result, Hagget was told by his HOD, at Cambridge, that he
F‘(,Z?lsorll’:;gll;g;]’.le subject of geography into disrepute by applying such mathematical methods

XII. Jones (1956) cited the instances of ‘probabilistic quantum laws’ of physics tha
efer to ?ehayiour of individual particles. So, according to him, if aniversal laws &°
ot possible in natural science, like physics, discovering univer;al Jaws about huma”

ehaviour is impossible.
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XI11. Quantitative revolution in geography is based on positivistic or logical p()siti\'iSh'C
| criticism from humanistic

{ ilosophy- :
| phi t [Peet, 1998]. So the methods and findings of quantifications in g

Both of these philosophies are under serious
geography are

ndpoint |
Zt:def qucstlons.
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