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Abstract: Given that education infrastructure has been a crucial element of the infrastructural power
of the welfare state, surprisingly little is known about how spatial disparities in school infrastructure
have been governed. While emphasis has recently been placed on the role of numbers in governing
the education system, there have been contradictory results on the use of numbers for measuring
spatial disparities in schooling on the one hand and on allocating school infrastructure by numbers
on the other. What role have indicators played in the governance of regional disparities in education
and how can we explain changes to this role? Assuming that indicators typically fulfil two functions
in decision making processes (information gathering and allocation of resources), this article develops
an ideal–typical distinction between four ways of (not) using numbers for governance purposes. This
typology is applied to a historical case study of indicators as a device for governing spatial disparities
in education in Germany. Cognitive investments in indicators for observing spatial disparities in
education and for administering schools have been made in Germany since the early 19th century.
However, conceptual flaws and conservative education policies have kept them from being put to
effective practice in school infrastructure policies. It was not until the 1970s that demographic and
administrative indicators became institutionalized as part of decentralized but fairly standardized
school planning practices. While the use of indicators in the spatial allocation of education resources
seemed to work well during periods of educational expansion, this calculative practice produced
tension with the civic idea of spatial justice when enrolments declined.

Keywords: quantification; regional disparities; governance; spatial justice; territorial politics; education
infrastructure; economics of convention

1. Introduction

The global expansion of mass education, especially in the second half of the 20th cen-
tury, could give the impression that spatial disparities in education are no longer relevant.
Scholars of World Polity Theory have crucially pointed out how educational institutions
have become diffused worldwide. Yet their argument is typically based on comparisons
between nation states and ignores the aspect of spatial disparities in education within
states [1]. Spatial disparities are particularly problematic from the normative point of
view of the welfare state because they contribute to educational poverty and increase the
likelihood of social exclusion. Regions with poor education infrastructure literally hamper
access to education in a physical sense. While the expansion of secondary schools in Ger-
many, for example, seems to have contributed to a reduction in spatial disparities, place of
residence remains a decisive factor in educational attainment [2]. Spatial disparities contra-
dict the claim of welfare states to provide social rights in the sense of universal and fair
access to education for all citizens. In order to substantiate the claim of universal access to
education, modern states are expected to implement policies and governance mechanisms
aimed at reducing spatial disparities. Indicators are not only crucial for measuring spatial
disparities, they very often also regulate the spatial planning and allocation of educational
resources such as material infrastructure, personnel, or public moneys. By providing
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quantitative information and regulating the allocation of resources, indicators contribute to
the communicative construction and socio-material constitution of social space [3]. The
purpose of this article is to analyze the dual role of numbers in formalizing governance
processes, namely as instruments for gathering information and allocating resources. While
indicators have recently been portrayed as instruments for monitoring education that
proliferate, their actual use in the governance of spatial disparities is controversial. At
the same time, indicators, which have been instrumental in processes for closing down
schools, have attracted the rather limited but often critical attention of scholars. Where
do these apparent key indicators of legitimate school size actually come from? Although
economists (implicitly) take for granted the calculative practice of de-allocating school
infrastructure, sociologists highlight the historical contingency of these calculations and
point to the possible consequence of increasing spatial disparities. How can we conceptualize
the different roles that numbers play in the governance of spatial disparities in education and how
can we explain the observed variations? Analytically, the article builds upon recent contribu-
tions to the sociology of space, the emerging field of Quantification Studies as well as on
the author’s own research in the tradition of Grounded Theory. Empirically, the article
focuses on the history of indicators for measuring spatial disparities in schooling as part of
official statistics and on school planning as a calculative form of allocating education in-
frastructure by numbers in Germany. While standardized indicators for measuring spatial
disparities in schooling at the sub-national level have basically remained the domain of
highly specialized research, calculative school planning was in fact institutionalized during
the 1970s. This was preceded by more than a century of very limited investment in the
development of educational indicators of spatial disparities in official statistics and by a
lack of documented calculative use of indicators for the allocation of school infrastructure.
The institutionalization of school planning was facilitated by a convergence of arguments
pertaining to social citizenship rights and economic efficiency and by initial signs of the
distinction between the rural and urban losing the quasi-natural plausibility it had in the
long 19th century. However, soon after its institutionalization, calculative school planning
faced the downside of “statistical rules” when declining enrolments called their purely
arithmetic application into question.

This is followed below by an elaboration of the theoretical background of the analysis
and an analytical typology. Afterwards, the typology will be used for a historical analysis
of the (lacking) role of indicators in governing regional disparities in the German education
system. Due to the fairly long timespan covered, the empirical analysis does not aim to
give a complete account of the historical trajectory of indicators as a (potential) device for
governing spatial disparities in education but will instead focus on two periods (the 19th
century and the late 20th century) which will demonstrate the analytical fruitfulness of the
typology. The empirical part is based on a secondary reading of existing but previously
unrelated works.

2. Governing by Numbers and Spatial Disparities in Schooling

The brief discussion of literature in this section will identify the desiderata of research
which my own approach will strive to overcome.

2.1. Spatial Disparities in Schooling, Education Monitoring, and School Planning: Varying Roles
of Numbers and Missing Links

A desideratum in education research is created by the ample evidence of processes
of global educational expansion provided by World Polity scholars [4]. World Polity
scholars assume that the expansion of the education system is legitimated by the values
of universalism and rationalization. In terms of the latter, scientific knowledge links
education to economic development and provides scripts for efficient education planning
that are distributed by international organizations [5] (p. 136). However, this view has
provided little evidence on how scientific knowledge and planning instruments are put
into practice in local processes of political and administrative decision making. While
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neoliberal policy scripts assign indicators a crucial role in the “epistemic governance”
of the education system [6], research on spatial disparities in schooling has repeatedly
bemoaned that there are not enough detailed and intertemporally consistent (official) data
on a spatial scale relevant for pupils in Germany [2]. Education monitoring at the national
level does not regularly provide information on a spatial scale below the state level [7].
Although municipal reports on education have increased considerably, they rarely seem
to be utilized in policymaking [8]. Research on the non-use of indicators is relatively
scarce [9]. When monitoring indicators become more formally linked to the identification
of disadvantaged schools and a compensatory allocation of resources [10] (p. 6), questions
about civic spatial justice as well as dilemmas of resource allocation and stigmatization
emerge. Quantification also plays an important role in administrative decisions on school
closures and, hence, in spatial disparities in education. In some countries, such as the
United States, for example, indicators of low educational performance have become linked
to school closures as an ultimate measure of turnaround management, increasing the
stakes of testing for schools [11]. In other countries, such as Germany, testing has not been
related to formal sanctions (yet). School closures have instead been driven by “school
size policies” [12] as a response to demographically induced enrolment declines [13–15].
However, it has remained unclear how indicators of school size have acquired their role as
key administrative indicators.

Focusing exclusively on recent developments tends to ignore, firstly, the possibility
that numbers might have been relevant for school infrastructure policies for much longer.
Secondly, despite the omnipresence of numbers in educational matters, as has variously
been pointed out, the relative scarcity of small-scale information on spatial disparities in
schooling is surprising. Thirdly, the distinction, as well as the potential links, between
measuring spatial disparities in schooling, on the one hand, and constituting social space
in a socio-material sense on the other has yet to be properly conceptualized. The following
section will describe how the use of indicators for the governance of spatial disparities in
school infrastructure can be conceptualized more precisely by distinguishing between their
roles in information gathering and allocation in decision making processes.

2.2. Decision Making Based on Indicators: Information, (E)Valuation, Allocation

Although indicators have been conceptualized as instruments with various functions,
the variable links between information and control still await proper conceptualization [16].
Below, I draw upon crucial contributions to the emerging field of Quantification Studies in
order to address this caveat. Writing at the point where Economics of Convention and Actor-
Network Theory intersect, Alain Desrosières adheres to the idea that statistical objects of
knowledge are based on methodological conventions and need continuous stabilization by a
socio-material environment in order to act as unquestioned black boxes in social interaction.
Statistics cannot be produced without investments in methodological conventions and
organizational infrastructure, such as in France between 1789 and 1795, when nationwide
censuses and surveys failed [17] (p. 31). Furthermore, without accompanying concepts
and state interventions, the contingency of statistical objects would become obvious [18].
New measures often build upon existing forms in order to take advantage of previous
investments [19]. For example, indicators on spatial disparities very often create consistency
with their institutional environment by building upon territorial distinctions of the state.
Indicators achieve the status of objective information instruments by abstracting from
local conditions. During the process of quantification, the plurality of possible viewpoints
is reduced by rules of data gathering that standardize the observation process. This
standardization is achieved by sacrificing detail and context sensitivity [20] (pp. 50–56).
The resulting numbers contain chains of reference which theoretically allow the process of
abstraction to be traced backwards [21]. However, this would require time, which is why
numbers are often accepted rather than questioned [22].

Indicators are a particular form of numbers. Although there is no consensual defini-
tion of what an indicator is, a frequently mentioned attribute is that they are numerical
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representations of relevant phenomena tailored to inform (political) decision making [23].
According to Theodore Porter and Wendy Espeland, the use of indicators tends to mecha-
nize political and administrative decision making because it is a means of imposing rules
on subjective judgement [24,25]. Processes of decision making can be analytically divided
into the stages of information gathering, evaluation, and the allocation of resources or lia-
bilities. Indicators that are used during one or more of these stages are likely to mechanize
decision making, firstly because of their standardized production process that evinces a
certain representation of the subject at hand and secondly because they reduce personal
discretion in the allocation of resources once they become (formally) institutionalized [26]
(p. 316). Rule-based quantitative observations lead to apparently unambiguous results.
These contain an evaluative element in the sense that a numeric value is attributed to an
object. Hence, the information function of indicators conceals the evaluative dimension
of numerically objectified results [22]. Rule-based quantitative allocations are crucial for
democratic control of public action [27] as they create transparency for third parties [28].
Formal allocation criteria based on indicators correspond to the implementation of a “statis-
tical rule” rather than personal discretion [29] (p. 55). However, it is important to note that
formal quantification does not take place in a world devoid of numbers; instead, it builds
upon mundane practices of counting and calculation [30]. Even in more elaborate forms,
the use of numbers can remain subject to personal discretion [24]. When quantification
becomes more standardized, it still retains many instances where judgement is required.
According to Porter, it is mainly weak professional groups that become subject to quantified
rules, but national traditions of public accountability might also be relevant [25]. When
quantitative information is publicly available, it opens up two options for critique: realist
and relativist [17] pp. 335–337 and [31]. The realist option uses numbers to hold officials
accountable for the represented reality; the relativist critique is directed against the quan-
titative representation itself. Both forms of critique open up situations for new decision
making [20].

2.3. Using Indicators to Construct and Constitute Spatial Disparities in School Infrastructure

When analyzing spatial disparities in education it is useful to distinguish between
the communicative construction and the socio-material constitution of space [3,32]. On a
representational level, scientific research that strives to measure spatial inequalities in
education typically relies on quantitative indicators, which very often means a translation
of potentially plural spatial figurations into a territorial scheme. A territorial scheme
might be chosen because of the availability of official data but also because this scheme
has become a common way of constructing space in society, thus offering a quasi-natural
register of equivalence. The quantification of spatial inequalities in education adds a
new objective layer to reality, a discursive frame that can become the basis for decision
making (or not). Therefore, measuring spatial disparities using territorial indicators can
be regarded as a form of “epistemic” governance [6]. However, measurement alone does
not constitute space in a socio-material sense. School infrastructure does constitute space
in a socio-material way because it creates a place in a specific location where formally
organized physical interaction can take place. Symbolic representations of space might be
related to the socio-material constitution of place through school infrastructure, but this
relationship varies.

States seem to be likely actors in measuring spatial disparities as well as crucial
actors in constituting social space through school infrastructure [33]. According to Michael
Mann, the power of the modern state lies in its ability to provide society with coordinating
capacities throughout its territory [34]. An important part of these coordinating capacities
are education services provided through socio-material infrastructures (buildings, technical
networks, staff, and organizational routines) that allow for the systematic creation of
interactive teaching–learning situations. How can we conceptualize the organization of
school infrastructure by the state?
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Decision making—in organizations in general and in the public sector in particular—
has to deal with competing orders of worth [35,36]. Similarly, the organization of education
infrastructure is often confronted with contradictory normative claims [37] p. 122 and [38].
A historically evolving set of competing orders of worth has been identified within the
Economics of Conventions [36,39]. Some of them seem to apply more than others to
the governance of school infrastructure by numbers [38]. While civic norms require the
education infrastructure to be allocated in a spatially equitable way, industrial norms of
efficiency expect schools to produce a reliable regional or national workforce and capable
leaders for the future. The order of the domestic world emphasizes the relations a school has
with its local environment, whereas a market view typically regards families as consumers
that want to and can make choices that are largely irrespective of spatial distances. As
school systems often lack price signals, these can be supplemented by school league tables—
typically at the local level. School league tables demarcate a geographically identified field
of competing schools, creating prestige for schools at the top and stigmatizing schools
at the bottom. This formally translates into expectations surrounding the reputation of
particular schools [40]. The network order of worth requires schools to build and maintain
flexible project-based cooperative relationships with stakeholders in their functional social
environment—potentially on a global scale.

2.4. Distinguishing between Different forms of Governing by Indicators

In order to analyze the use of indicators in educational governance, this article con-
ceives of governance as rules and practices that regulate, first, the observation and evaluation
of objects and persons and, second, the allocation of rights, resources, and obligations con-
sidered relevant to the problem at hand (in our case: formal education processes for the
school-aged population). While Desrosières presents many historical examples where
quantitative description and state action match [18], research on the non-use of (education)
indicators shows that this is not necessarily the case [8,9]. In order to capture this variance
more systematically, I propose the construction of a heuristic property space [41].

Combining the information and allocation dimensions of educational governance
results in a heuristic distinction of four different types of decision making processes that
rest to a varying degree on the systematic use of indicators (Figure 1).
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and IV. calculative quantification. Source: author.
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The typology starts from the assumption that formal quantification decreases the
degree of personal discretion in making observations and allocating resources [24,25].

Type I (discretionary quantification) represents decision making that might be regulated
by professional standards and formal rules, such as laws [25], but does not rely in a
systematic way on quantification for information gathering or allocation. While the use
of numbers had long been common practice before national statistical systems began to
formalize enumeration practices [30], generalizing a form of counting beyond local use
requires investments [17,19]. Interest in such investments increases when interaction chains
become longer, for example because the interests of third parties are considered [24,28].
The application of standards and rules always retains an aspect of personal discretion, yet,
in contrast to verbalized formal rules, quantified standards and rules restrict discretion
to a greater degree as they are more precise. Social fields vary in the degree to which
they systematically rely on expert judgement instead of quantification, and often for
good reason. For example, the field of law has resisted quantification to a significant
extent [25]. In the education system, discretion is not merely a source of personal power
for pedagogical professionals and administrators but might actually be genuinely valued
during political negotiations. In disputes, personal discretion is protected by arguments
of incommensurability of various shades [26]. On a structural level, institutionalized
categories representing different qualities are a means of inhibiting commensuration. The
school systems of the German (federal) states, for example, were basically incommensurable
throughout the 19th century and still are notorious for being hard to compare in a systematic
way [42,43]. It is debatable whether the current relative epistemic non-transparency has
been strategically created [44] (pp. 143–147) or whether it is instead the outcome of historical
path dependencies.

Type II (bureaucratic quantification) represents decision making in which readily avail-
able numbers are used to create object categories to which certain resources or liabilities
are formally allocated. Continuous values (mainly based on mundane counting) are trans-
formed into a nominal distinction. For this type of quantification, investments in form are
usually minimal as the numbers often already exist as a byproduct of daily administrative
business or of local practices. For the typology, it does not matter which judgements or
expertise a numerical threshold has been based on—although that might be of utter practi-
cal importance for its legitimacy. What is decisive is that the threshold becomes part of a
formal rule, which makes it an objectified and sanctioned part of reality. Unlike continuous
indicators, nominal distinctions do not change their values very often; therefore, this is a
relatively static form of resource allocation, which might also become the basis for identity
formation. Classifying settlements based on population size, for example, can give rise
to place identities within an urban system, such as being a “small town” for example. In
the field of education, typical examples of bureaucratic quantification are numerus clausus
policies, minimum enrolment thresholds as administrative criteria for the organizational
viability of schools, as well as class sizes. As a management device for head teachers, class
thresholds indicate when to create or disband a class. Based on simple counting, they render
the individual class an indivisible good. Nevertheless, third parties might apply more elab-
orate calculation methods, rendering the class a continuous good and comparing it to other,
more distant classes using different registries of equivalence. Financial administrators, for
example, regard average class size as a physical indicator of cost efficiency; professional
teaching bodies interpret it as an indicator of working standards [45] (pp. 39–40). As long
as the indicator is not questioned, it embodies a compromise between these views. An
investment into the standardization of further quantification for mere information purposes
pushes the situation towards Type III. Investments into further quantification and formal
sanctions move the situation closer to Type IV. Which numerical criteria apply to schools
in a certain polity affects spatial disparities because higher thresholds of organizational
viability will be more difficult to reach in rural areas than in urban ones.

Type III (epistemic quantification) represents constellations in which indicators are used
systematically for information gathering and (e)valuation but which do not connect the
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quantitative results of these processes formally to the allocation of resources and liabili-
ties. Traditional statistics on education could be seen as enacting a rudimentary form of
epistemic quantification because they introduced a certain coherence of classifications and
standardized quantification for public information purposes that went beyond internal
administrative statistics [46]. However, additional criteria are useful to further sharpen
this ideal type. Starting from a critique of official statistics on education, the density and
specialization of quantitative observations have recently intensified [6,18]. In constellations
of epistemic governance, education indicators are not mainly produced by (national) statis-
tical offices, instead an increasing number of actors invest in the definition and production
of additional, more elaborate, and supposedly more relevant indicators. Furthermore, these
indicators are publicized more widely than traditional official statistics. When reports or
rankings become more serial in terms of periodicity and indicators used, they can form
a coherent monitoring system with a substantial power of constructing educational real-
ity [47] pp. 150–152 and [48]. When education reports point out spatial disparities, they can
influence policy formulation by making them politically more salient. However, producing
key indicators that are considered relevant by various audiences is not an easy task, nor is it
the case that investments in the production of more indicators preclude the risk of non-use
(e.g., because of information overload) or critique [23]. In constellations of purely epistemic
quantification, no criteria of allocation are tied to the observation of spatial disparities.
Instead, allocation decisions rely on political or professional judgement as well as political
negotiations. Some argue that spatial disparity indicators “cannot be applied mechanically”
because they require interpretation [45] (p. 63). In contrast, when an equivalence space
between information and allocation has been formally defined, a mechanical relationship is
precisely what is desired, such as with social indices for schools in Germany [49]. However,
when properly considered, this case already falls under the next ideal type.

Type IV (calculative quantification) identifies cases in which indicators are institutional-
ized for purposes of information gathering and evaluation as well as for the allocation of
resources and liabilities. Furthermore, both functions are connected to each other by formal
rules or by routinized practices. More precisely, when indicators of information gathering
take on a certain value, particular allocative routines are catalyzed in a quasi-automatic
way. The highest degree of calculative quantification is reached when information indica-
tors and allocation indicators are connected through a mathematical formula. Therefore,
indicators on a ratio scale of measurement are needed for this ideal type. In Poland, for
example, the amount of central state subsidies to local governments for education purposes
is determined by the number of pupils enrolled in their area; when enrolments increase, so
do subsidies [50]. Another example of coupling quantitative representation with routines of
allocation can be found in school planning, although they operate in a less mechanical way
than the rules of the fiscal federalism procedures. Unlike monetary calculations, calculating
the school infrastructure of a planning region contains indivisible and more complex socio-
material elements and typically also entails more judgmental discretion and political debate.
The latter is evident, for example, in the considerable variance in the elasticities of schools to
declining enrolment [51]. By calculating education demand and supply structures in-kind
(based on physical indicators), decisions on school infrastructure typically strive to strike
a balance between civic spatial justice and efficient resource allocation. These routinized
decisions obviously affect spatial disparities because they determine the accessibility of
schools. While planning procedures for school infrastructure certainly represent a less
strict form of calculative apportionment than fiscal allocation rules, they display a similarly
mechanical logic—especially when adaptations to demographic change approach propor-
tionality. However, like any other form of quantification, calculative quantification might
become subject to critique, which usually opens up situations for new decisions [13].

The four ideal types of governing educational disparities by numbers roughly cor-
respond to some of the historically varying forms of state intervention in the economy
as identified by Desrosières, most clearly with regard to the welfare state, the Keynesian
state and the neoliberal state [18]. According to Desrosières, law and statistics are two
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general and distinct forms of constructing the state [17] (p. 8). Yet, sometimes numbers
become part of law (or lawlike regulations), situations that seem particularly relevant
and accounted for by Type IV of the proposed heuristic. Furthermore, while Desrosières
acknowledged situations in which quantification failed because of a lack of investment in
form, he apparently saw little reason to pay attention to situations in which quantification
is deliberately avoided (discretionary quantification). Moreover, coming mainly from a
diachronic analysis of the state, he did not develop a very explicit notion of possible con-
flicts resulting from coexisting orders of worth during processes of decision making [35]
(Table 1).

Table 1. Ideal types of quantification and compatible state forms as well as compatible orders of
worth. Source: author.

I. Discretionary
Quantification

II. Bureaucratic
Quantification

III. Epistemic
Quantification

IV. Calculative
Quantification

Quantitative
Standardization low low high high

Quantitative
Regulation low high low high

Example
Great variety of
incommensurable

school types

School size
thresholds

Education
monitoring

School
planning

Judgmental
Discretion high intermediate intermediate low

Compatible
state forms Welfare state Neoliberal state Keynesian state

Compatible
orders of worth Domestic order

Industrial
order,

civic order,
domestic order

Network
order,

industrial
order,

market order,
reputational

order

Civic order,
industrial

order

As common points of reference, indicators used for the measurement of spatial dispar-
ities or the allocation of socio-material school infrastructure often represent a compromise
between different orders of worth. Discretionary forms of quantification emerge from a
domestic order of worth and exhibit a low standardization. Bureaucratic forms of quan-
tification strive for increased efficiency in public administration but often limit benefits to
certain (numerically defined) categories of citizens. Thus, they seem to represent a compro-
mise between the industrial and the civic worlds, while (an implicit hierarchy of) categories
might retain traces of a domestic order of worth. Epistemic forms of quantification in the
form of education monitoring aim to highlight problems of the (local) education system
and induce evidence-based cooperation among stakeholders, pointing to a compromise
between a network and an industrial logic of coordination. Epistemic forms of quantifi-
cation in the form of school league tables formally introduce market logic by substituting
prestige for price signals. Calculative forms of quantification try to strike a balance between
civic rights and industrial efficiency. However, as indicators claim to describe a part of the
world, numerical representations can also become the source of tension, for example when
the indicated phenomena change in a way that contradicts some normative expectations
more than others.

The empirical part of this article will show that, in Germany, calculative forms of
quantification have been institutionalized in school planning in order to contribute to spatial
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justice for all citizens and economic growth. Tensions arose soon after from unexpected
declines in enrolments.

3. Governing Spatial Disparities of School Infrastructure by Numbers in Germany
3.1. Discretionary School Policy and Limited Investments in Quantification

The idea of compulsory schooling was variously codified in the German states as
early as the 17th century. Though codified, for example, in the Prussian Legal Code
(Allgemeines Landrecht) of 1794, universal access to—at least elementary—schooling was
not achieved until the period after the foundation of the Weimar Republic in 1919 [43]
(p. 98). The role of quantification in this early period is rather limited because official statis-
tics were only starting to become established and expansion was not driven by a “center of
calculation” [21]. Instead, rather fragmented administrative structures emerged from the
interplay of the ambivalent school policies of the German states and local governments,
as well as an increasingly self-reinforcing dynamic of the education system itself at the
end of the 19th century [52] (p. 483). As Prussia was the largest state (which would later
form 65% of the territory of the German Empire), my analysis of the period before 1871 will
focus on it.

3.1.1. Allocating School Infrastructure Resources through Discretionary and Bureaucratic
Quantification

Schools in Prussia not only reflected deep class divides but also revealed marked
spatial disparities. In 1816, participation rates in elementary schools varied between 22% of
the school-aged population in the province of Poznań to 85% in the province of Saxony [53]
(p. 89). At the same time, elementary schools were clearly associated with rural areas,
whereas advanced-track schools were associated with cities. The factual allocation of school
resources to certain categories of place can thus be regarded as a discretionary form of
quantification. In 1830, only two of the then 110 Gymnasien in Prussia were not located in
a city [53] (p. 90). Although spatial disparities, especially rural–urban ones, were widely
acknowledged, this was probably as much a result of subjective observations as it was the
result of statistical ones. The lack of stable conventions of data collection, as well as the
often arbitrary criteria for the allocation of resources, indicates that spatial disparities were
only governed by numbers to a very limited extent in the 19th century. For example, while it
was formally mandatory for children between 5 and 14 to attend school, this obligation was
not only watered down by several exemption clauses, formal rules also allowed substantial
leeway for administrative decision makers to determine the length of a pupil’s school career
using social status as a criterion. Instruction was supposed to continue “until a child has,
in the judgement of a clergyman, achieved the requisite level of knowledge of a reasonable
person of his social standing” [54] (p. 98). This case falls somewhere between discretionary
and bureaucratic quantification: status categories determine the appropriate number of
school years—as judged by a local authority.

In the field of education, the administrative power of the Prussian state developed
fairly late compared to other policy fields [55] (p. 627). Initiatives to reform the Prussian
school administration at the end of the 18th and the beginning of the 19th century were
based on a categorization of school types that distinguished between elementary schools
and advanced-track schools (Gymnasien). Intermediate-track schools (Mittelschulen or
Bürgerschulen) emerged during the 19th century, forming a tripartite distinction which was
to become formative for the German education system [56] (pp. 200–232). Towards the end
of the 19th century, the Prussian state strove to limit access to advanced-track schools [57],
which points to numerus clausus policies in the sense of bureaucratic quantification and
strengthened the intermediate-track schools. However, it must be borne in mind that,
for much of the 19th century, these categories simplified what was actually a plural and
diverse reality of schools that coexisted rather than forming an actual school system.
While elementary schools were meant to teach the population basic skills, advanced-track
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schools provided access to universities and the state civil service and exempted pupils from
military service.

Reforms in the administration of education at the beginning of the 19th century con-
tained centralizing as well as decentralizing elements [58]. Standardizing reform measures
showed up most clearly in the creation of central authorities for education administration.
However, their power to govern the field of education did not rest on a general school code;
instead, the government regulated the field in a discretionary way through ubiquitous
provisions that governed the details of schooling. After the revolution of 1848–1849, the
refusal of the Prussian government to propose a school code was also a strategy to avoid
political debates in the House of Representatives, the second chamber of the Prussian
legislature [59]. On the local level, the City Code (Städteordnung) of 1808 granted the cities
ample self-governing rights in matters pertaining to schools. The situation was different for
rural municipalities because, for them, the Prussian Legal Code (Allgemeines Landrecht) still
applied, which granted local landowners and clergymen substantial authority. In general,
the most important rights and obligations of local actors were the appointment of teachers
and school funding. The largely decentralized bodies responsible for staffing and financing
schools made territorial standardization through quantified rules difficult; some argued
that the Prussian state did not actually put much effort into it [59]. In 1849, only 0.47% of
the central state budget was spent on elementary schools and 0.32% on advanced-track
schools, whereas 29.17% was spent on the military [60] (p. 479).

The most important expansion steps were taken after the formation of the German
Empire when the Schulaufsichtsgesetz of 1872 revoked the supervision of elementary schools
from the church and formally gave this task to the central state. At the end of the 1880s,
elementary schools increasingly became funded by the central state because poor munici-
palities had difficulties in adapting their schools to the pace of demographic growth, which
gave the central state more influence. However, the education infrastructure policy of
the central state was still largely dominated by discretionary decisions. This was the case
for local authorities and was reflected in the lack of objective criteria for state subsidies
to municipalities in need. Only the school finance law of 1906 (Volksschulunterhaltungsge-
setz) and the teacher remuneration law of 1909 (Lehrerbesoldungsgesetz) created a unitary
legal framework for central state funding which benefited small municipalities most [61]
(pp. 556–558).

3.1.2. Limited Investments in Measuring Spatial Disparities in Schooling

What was the role of official statistics in the process of governing spatial disparities?
The use of statistics for education purposes did not develop linearly, nor did it affect
political and administrative decision making in a predictable way. The German states
began producing education statistics during the 19th century, with indicators being far
from standardized and data collection being interrupted at several stages in the different
states [62].

In Prussia, the first periodical form of data collection and publication was not estab-
lished until after the foundation of the Royal Statistical Bureau in 1805. Its director, Johann
Gottfried Hoffmann, introduced a Church and School Table (Kirchen- und Schultabelle) in
1822, which appeared every three years and contained information on elementary schools,
teachers, and pupils [63] (p. 65). Statistics began being kept on advanced-track schools
in 1830 and on intermediate schools in 1853 [64] (p. 266). Keeping these statistics at all
indicates a potential administrative value; yet, keeping them separate from one another
indicates that their subjects were regarded as essentially different, corresponding to a dis-
cretionary or bureaucratic form of quantification. Yet, the School Table was discontinued in
1864 because, according to Ernst Engel, then director of the Royal Statistical Bureau, it was
insufficient for administrative as well as for scientific purposes [62] (p 16). Furthermore,
the Ministry of Education (Ministerium der geistlichen, Unterrichts- und Medizinalangelegen-
heiten) had started collecting its own statistical data on elementary schools in 1859, which
continued up to 1871. The Royal Statistical Bureau strove to introduce new school statistics
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that met international methodological standards [64]. A first attempt in 1867 failed, but in
1873, after years of negotiation, the ministry of education finally agreed. However, the plan
for conducting a school census, developed in 1877, was not implemented due to budgetary
restrictions. After two extraordinary surveys mandated by the ministry of education in
1879 and 1882, as well as years of further consultation in the Central Statistical Commission
(Statistische Central-Commission), the Royal Statistical Bureau was able to implement a gen-
eral census of the so-called lower-track schools (Volksschulen, Mittelschulen) in 1886, which
was repeated every five years until 1911 [62].

The 1880s can be considered a period when the constitution of periodical school
statistics began taking off in all German states [63]. Since education statistics in the German
Empire were under the jurisdiction of the federal states, statistical officers of the states
needed to agree on a standard for school statistics in order to produce indicators for the
whole Empire, which they did in 1901. In 1906, the Imperial Statistical Office (Kaiserliches
Statistisches Amt) started coordinating data collection as well as compiling and publishing
the results of a census of all elementary schools in the territory. Starting in 1911, the school
census also included intermediate-track as well as advanced-track schools.

In order to understand the practical value of official statistics for measuring spatial
disparities in schooling, it is necessary to analyze the content of the indicators produced.
On the one hand, statisticians repeatedly pointed to overcrowded schools in places with
rapidly increasing school-aged populations and poor municipalities [61] (p. 569). On the
other hand, the value of official statistics for purposes of governing spatial disparities
in schooling should also not be overestimated. In general, the practical value of school
indicators was diminished because absolute numbers tended to be reported, which might
have served bureaucratic purposes but made spatial comparisons difficult.

Contemporary scholars caution against taking the values reported in 19th century
statistics in Prussia at face value [60] (p. 143). For example, even in Berlin, a reliable system
of identifying pupils and their place of residence was not introduced until the late 1860s [60]
(p. 140). Pupils in rural or industrial areas were often classified as “attending school”, even
though they missed lessons for weeks or months at a time because they were working
in agriculture or manufacturing trades such as the textile industry. This is in part due to
the fact that the school censuses were conducted in the winter when school attendance
was higher than in the summer when children in rural areas were engaged in agricultural
work [60] (p. 139).

For the analysis of how the Prussian state “saw” the territorial distribution of schools,
I will focus on elementary schools, since advanced- and intermediate-track schools were
primarily located in cities and towns. Furthermore, for pragmatic reasons, I will focus on
a secondary analysis of historical time series that were constructed from original sources
in a long-term research project, largely preserving the original categories while trans-
forming absolute into relative numbers [43]. When reconstructing the establishment of
statistics, breaks and innovations in the categories observed are of crucial importance [17]
(p. 249). Secondary sources are well suited to highlighting some of these breaks. While
statistics on the number of full-time teachers and the number of schools were collected
from 1816 onwards, statistics about the distribution of elementary schools across urban
and rural areas were not initiated until 1849 (Figure 2). This innovation in the information
infrastructure of the Prussian state was introduced in a period when urbanization became
a topic of current concern, which was also of interest to Karl Friedrich Dieterici, then
director of the Royal Statistical Bureau. Although access to elementary schools gradually
became universal in the late 19th century [43] (p. 98), Figure 2 shows that spatial dispari-
ties in equipping schools with teachers actually widened. The rural–urban gap displays
some signs of consolidation after 1890, when the Prussian state began to take on some
responsibilities in terms of school funding [61] (pp. 556–558).
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3.1.3. Little Instrumental Connection between Measuring Spatial Disparities and the
Spatial Allocation of School Resources

Although official statistics provided a certain degree of informationabout spatial
disparities in schooling, this information did not lead to spatially balanced legislation. A
ministerial provision of 1872 (Allgemeine Bestimmungen), renewing a similar regulation of
1827, stipulated that, in a one-room elementary school, no more than 80 children should
be taught by one teacher; beyond 100 pupils the employment of a second teacher was
required [65] (p. 4). However, Figure 2 shows that this provision had little effect on spatial
disparities in schooling. When supervising authorities tried to oblige local governments to
spend more on staffing or school buildings, the power of the central state quickly reached
its limits. Since there were no objective criteria of municipal capability defined in legal
regulations, investments in education infrastructure largely remained at the discretion
of local governments [61] (p. 557). Even in cases where the central state stepped in and
shouldered local education expenditures, towns with comparable tax revenues benefited
from intergovernmental transfers to a surprisingly varying extent [61] (p. 569). We can
conclude that even the monetized field of fiscal relations, which is today a typical example
of calculative quantification, was still subject to discretionary quantification in the late
19th century.

Rather than being centrally governed in a substantial sense, the school policy of second-
order cities and towns tried to imitate the model of large cities. Even though by the end of
the 19th century the national state administration began to demand projections of future
enrolment, these were practically impossible due to the rather high internal migration rates,
especially in newly industrializing regions [61] (p. 565).

The very few historical studies that give an insight into the possible use of indica-
tors in processes of school administration or planning show that some indicators were
present but actually of limited relevance. Documents on the reform of the upper tier of the
school system which strove to reduce the number of schools in late 19th century Prussia do
mention administrative indicators, such as enrollment; however, they were not codified
in the sense of bureaucratic quantification and were of lesser importance than, for exam-
ple, political considerations of decision making bodies [57]. In particular, there were no
codified thresholds for school closures and no stable connections between the observation
of spatial education needs and the allocation of schools typical for contemporary school
planning procedures.
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In terms of the heuristic developed in the conceptual part of this article, before the
Second World War, the governance of spatial disparities in school infrastructure was
dominated by discretionary and implicit bureaucratic quantification. The latter is especially
evident in the non-formalized numerus clausus policy for advanced-track schools. In
conventionalist terms, the governance of the education system followed domestic logic
much more than civic logic. Social status, derived from class, religious confession, and
gender, but also spatial distinctions and corresponding social rights, dominated school
policy rather than the idea of equal individual rights. Spatial infrastructure policies for
elementary schools did not begin to become more standardized until the latter part of the
19th century, with the advent of the welfare state [18].

3.2. The Decentralized Institutionalization of Calculative Quantification in School Planning

The analysis in this section will focus on West Germany after the Second World War
because it is the institutional model of calculative quantification that prevailed after the
German Reunification and has had significant, although ambivalent, consequences for
the governance of spatial disparities in schooling by numbers [13–15]. Firstly, calculative
school development planning was institutionalized relatively late compared to the actual
developments in enrolment rates. Secondly, its institutionalization as a mechanism of
calculative quantification in-kind did not take place on a national level but relied on numer-
ical thresholds of organizational viability at the federal state level and the decentralized
standardization of using numbers for professional planning practices. Thirdly, its institu-
tionalization produced significant tensions, with normative expectations directed at the
education infrastructure as a form of territorial welfare politics when enrolments declined.

3.2.1. Investments in Centralized National Education Planning and Its Failure

After the Second World War, the school systems of the West German federal states dis-
played significant territorial particularities in terms of the confessionalization or laicization
of elementary schools, the co-education of genders, and the existence of intermediate-track
secondary schools. Rural–urban differences were still significant. Even before the Federal
Republic of Germany was founded in 1948, the federal states had created the Standing
Conference of the Ministers of Education and Cultural Affairs of the Länder (Kultusminis-
terkonferenz, KMK) in order to illustrate that they were able to cooperate horizontally and
to fence off potential authority at the federal level in matters of education. In 1955, the
federal states agreed on measures to standardize their legislation (Düsseldorfer Abkommen
zur Vereinheitlichung des Schulwesens) in order to resolve some of the particularisms that were
increasingly regarded as chaotic by the public. An important element was the codification
of the tripartite school system [66] (p. 61). Separating pupils into different school tracks
was legitimated by referring to a vocational order of the labor market that was regarded as
fixed or by pointing to different talent types that were assumed to be natural [66] (p. 58).

Despite these moments of conservatism, the 1950s were also subject to incremental
dynamics resulting from rapid economic growth and the influx of refugees [67] (p. 30). This,
combined with small age cohorts entering the education system after the Second World War,
led to regional shortages of skilled workers as well as a broader access to intermediate- and
advanced-track secondary schools with socio-material overcapacities [67] (pp. 202–203).
With respect to the subject of this article, it is important to note that enrolment rates in
intermediate- and advanced-track secondary schools increased before any attempts at a
systematic planning of the education system were made at a national level. As in the 19th
century, educational expansion up until the mid-1960s was driven by local initiatives, which
meant mainly discretionary quantification guided by domestic conventions. Although the
school-aged population increased during the 1960s and early 1970s, the enrolment rate in
intermediate- and advanced-track schools continued to grow, which arguably contributed
to a leveling out of rural–urban disparities. So, how and why did the use of numbers in governing
spatial disparities in schooling change in this period?
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In the 1960s, following the Sputnik crisis of 1957 and a wave of decolonization in
the Global South, international organizations recommended that nation states take up
education planning in order to foster economic development. The United Nations, for
example, founded the International Institute for Educational Planning in 1963; by 1968, its
directory of institutions involved in training and research on educational planning already
listed 130 organizations in 36 countries [68]. In Germany, the activities of the Organization
for Economic Cooperation and Development (OECD) had a considerable influence on
political support for educational planning.

Spatial disparities in education were an integral part of the international endeavor to
discover “untapped reserves of ability” [69] (p. 69). In Germany, the discourse around a
possible reform of rural schools picked up in the 1950s [70], calling into question the idea
of rural and urban areas being worlds apart, which had been taken for granted throughout
the 19th century. However, in West Germany, the term educational planning was not used
widely in this discourse until the 1960s. When it did appear, it carried with it the notion
of using indicators for (relatively) long-term planning [71]. The diverse bodies that were
created in order to coordinate education policies between the central and the federal state
levels involved scientific experts but only used indicators to a limited extent. The first of
these bodies, the German Committee for Training and Education (Deutscher Ausschuss für
das Erziehungs- und Bildungswesen) (1953–1965), developed a total of 30 policy papers for the
reform of the education system. Most of these recommendations, however, lacked not only
empirical scientific evidence but also the most simple descriptive statistics on the education
system [67] (p. 103).

In 1962, the first planning exercise by an official authority was undertaken by the
horizonal cooperation body of the federal states in cultural matters: the KMK [72]. Ex-
plicitly mentioning the international discourse of the OECD on the education system and
economic growth, the KMK projection strove to estimate the future demand for schools and
universities on which to base staffing and personnel requirements in the coming decade [67]
(p. 127). These projections were politicized in the public discussion as an “educational
catastrophe” mounting to claims for “education as a civil right” [66]. The federal states
not only developed a common model for future projections, but by 1970, they had also
created planning departments and conducted projections for their own jurisdictions. In this
respect, the KMK projection served as a template for formulating explicit numerical targets
of expansion. In 1964, the KMK listed the improvement of school infrastructure as one
priority of educational policies. Furthermore, during this period, evidence about spatial
inequalities was repeatedly the subject of individual scientific studies [2]. While a more
general optimism towards educational research and planning took shape, the number of
organizations in that field in Germany increased from four (1963) to 25 (1972) at the peak of
the educational expansion [67] (p. 164). At the same time, there was an increased demand
for, and dissatisfaction with, the education indicators available through official statistics at
the federal level [46].

As a successor to the German Committee for Training and Education, the national
government and the federal states founded the German Educational Council (Deutscher
Bildungsrat), which consisted of a political and an educational commission and operated
for two terms (1965–1970; 1970–1974). Two aspects of the work of the German Educational
Council are important in terms of governing spatial disparities in education by numbers.
First, it substantially challenged the assumption of natural talent which legitimated the
need for the early tracking of students in the German school system. Instead, learning was
seen as reflexive (pupils can learn how to learn). This resulted in the recommendation
to experiment with the introduction of comprehensive schools. In addition, the German
Educational Council focused its work almost exclusively on reform initiatives and largely
refrained from actual planning. For this reason, the states and the federal government
founded a separate Federation-States Commission for Educational Planning and Research
Funding (Bund-Länder-Kommission für Bildungsplanung und Forschungsförderung), which was
only made up of political and administrative members. It was meant to quantify not only
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the political aims but also the budgets that were required for implementation according to
the policies. In 1973, it issued a plan for the entire education system (Bildungsgesamtplan),
containing projections up to the year 1985 [73]. Although aspirations for macroeconomic
manpower planning failed at the national level [66] (p. 72), the quantitative targets of these
projections became the political basis for practical manuals on school planning [74] (p. 68),
catering for the professionalization needs of local public administrations.

3.2.2. Decentralized School Planning as a Calculative Governance Device

In the late 1960s, federal state administrations and local governments were still debat-
ing on who would be responsible for school planning. Although the federal state education
ministries had begun to create planning departments, these entities soon proved to be
ill-suited for school planning because they were too detached from local conditions. Initial
efforts for school planning were made in 1964 in a cooperation between the city-state of
Hamburg and Schleswig-Holstein. Baden-Wurttemberg and Bavaria followed suit in 1966
with school plans issued at the state level. The first school plans on a local level were
developed in the city of Wattenscheid (1965) and in the county of Wesermarsch (1966) [75].
A content analysis of the 62 school development plans, drawn up between 1966 and 1973,
before the national Bildungsgesamtplan was issued, found that around 35% of them ex-
plicitly addressed the problem of spatial disparities in schooling. However, rather than
specifying measures for compensating deficits in infrastructure supply, the plans mostly
aimed at reforming the local school structure (e.g., by introducing an orientation phase at
the beginning of the first stage of secondary school) [75] (p. 48). The authors of the study
concluded that most of the plans displayed significant methodological deficits in terms of
projecting enrolment figures by school type and age group on a sufficiently fine-grained
spatial scale [75] (p. 59).

Orientation for local planners was provided by administrative “rules of thumb” for
calculating school infrastructure in-kind that were, in part, formulated by academic scholars
working towards reforming public administration in a more rational way. An influential
book by Frido Wagener, first published in 1969, is telling in both the provision of quan-
titative rules of thumb for school planning as well as in justifying them. The author, a
former practitioner, was concerned with finding the optimal size of administrative units
in general. After an exhaustive review of national and international reform plans, he
identified 22 criteria for justifying reforms which, according to him, could be narrowed
down to two incommensurable groups of arguments: technical ones (economic efficiency
and functional effectivity) and political ones (stabilizing democracy and maintaining the
rule of law) [76] (pp. 284–314). However, while some measures might prove to be hard to
quantify, in other cases he saw the possibility of bridging the fundamental contradiction
between technical and political arguments through quantification. One prominent example
was the quantitative definition of school catchment areas. Drawing on existing school
legislation, demographic projections, and economic as well as pedagogical works on the
rational administration of schools, he formulated recommendations on school organization
and optimal catchment areas. These are summarized in Table 2 by school type. Standardiz-
ing class sizes, school sizes, and catchment areas was especially relevant for planning and
constructing school buildings.

Table 2. Administrative indicators of school organization as recommended in 1969 [76] (pp. 339–348).

School Type Classes Class Size
(Pupils)

Optimal School Size
(Pupils)

Population of
Catchment Area

Primary school 4 35 140 >2000

Basic-track school 15 35 525 >13,500

Intermediate-track schools 18–36 30 540–1080 35,000–70,000

Advanced-track
schools 27 25–30 735 37,000–75,000
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In the 1970s, school planning had mainly become the responsibility of local districts,
with states taking on a supervisory role [77] and [78] pp. 14–108. Practical manuals for
school development planning began to be published around 1970 by a variety of actors:
pedagogical journals in response to requests by local government officials [79], local gov-
ernment associations [80,81], newly founded organizations, such as the Institute for School
Construction of the States (Schulbauinstitut der Länder) [82], and academic scholars [74].
Although the legally codified idea of spatial planning (“unitary living conditions” across
the nation) did not become a constitutive slogan in the area of school planning, expert
discussions picked up on problems of school planning in rural areas or at a regional
level [77,83]. A crucial element of manuals was the definition of relevant indicators and
how to use them to calculate schooling capacities in-kind. Refining the scheme of Wagner’s
approach (Table 2), a manual on planning the consecutive stages of schooling focused
not on the catchment areas of individual schools but on those of single streams within a
school, projecting these over ten years [74]. It also paid attention to the typical enrolment
rates of relevant age groups and their share in the total population, as well as the actual
class sizes legitimated by the supervising federal state authority. The formula developed
for calculating these indicators represented space from an organizational perspective, in
other words the total population required in the catchment area. Beyond the representation
of space in terms of population, the formula also introduced dynamism into the relation
between the indicators. The static rules of thumb became variable.

The resulting plans had to incorporate a compromise between the actor groups’ poten-
tially diverging values attributed to schools. Although observers of that period identified
a major political consensus on improving civic educational justice [84], state policies on
secondary school structures fundamentally differed between federal states governed by
conservative parties and those governed by the Social Democratic Party (SPD). Conserva-
tive parties favored the traditional tripartite tracking model, whereas the SPD supported
an entirely new comprehensive school model. Indeed, it was possible that policies at
the federal state level contradicted the strategy of local governments because the latter
are typically less influenced by party ideologies than those at the state level. For small
localities, it might be more important to have a local school at all (domestic order) than to
have a specific type of one (civic order). In turn, planning professionals tended to define
school development planning more narrowly as a compromise between pedagogical and
economic aims [85]. With regard to school size, it has been argued that two reasons speak in
favor of larger schools: first, a modern society requires a minimum degree of differentiation
in the subjects taught, and second, larger schools are economically more efficient [77]. Both
arguments represent an industrial order of worth. As a result of these diverging arguments,
federal states defined minimum and maximum thresholds of viability for each school type.

A common critique directed against school planning as a calculative governance
device has been that, since there were actual demographic data and legitimate adminis-
trative thresholds, local autonomy was curtailed to a maximum degree. Although local
governments were given the responsibility for school planning, federal states still had
substantial competencies in classifying localities eligible for certain types of schools within
the System of Central Locations that has structured spatial planning since the 1960s [86].
Furthermore, federal state authorities supervised local school planning not only in a legal
but also in a functional sense [87] (pp. 105–106). Without the approval of the state, local
school plans were not viable because the federal states were (and still are) responsible
for employing teachers. As a consequence of the school reforms in the 1960s and the
increasingly professional activities of school planning, the average organizational size of
school types increased [77].

After the German Reunification in 1990, the same calculative planning standards and
procedures were basically translated to the eastern federal states [88].
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3.2.3. Tensions and Compromises

The decentralized institutionalization of relatively standardized school planning proce-
dures based on key indicators had both intended and unintended consequences. Although
elementary schools had been reformed in 1964 to consist of two cycles (primary school
and basic-track school at the secondary level), heterogeneous organizational relations often
remained, depending on the federal state. Therefore, in federal statistics, the two cycles
were not separated until 1986. A rather immediate consequence of the elementary school
reform and the ensuing school planning was that school size increased. Especially in rural
areas, small schools were consolidated in order to achieve higher internal differentiation,
which led to a need for larger buildings and a significant wave of school closures (Figure 3,
left panel). During the 1960s and early 1970s, these closures did not lead to major political
tensions because they seemed to be justified by achieving a higher quality of school infras-
tructure. A case study argues that closures of rural elementary schools were based largely
on federal state–local negotiations rather than abstract quantitative criteria, which were still
in an incipient phase of institutionalization [89]. Plus, at the same time as these closures,
there was an expansion of intermediate-track and advanced-track schools (Figure 3, right
panel), which was increasingly guided by professionalized decentral planning procedures.

Structural tensions in the school system, attributable to the use of numbers in planning
procedures, emerged from the mid-1970s onwards. The economic downturn put pressure
on public budgets while, at the same time, the decline in births reached the school system,
leading to falling student numbers [90]. While some welcomed smaller cohorts as an
opportunity to improve the quality of teaching, actual enrolment increasingly contradicted
the formally codified requirements of the federal state laws on viable schools. During
the late 1970s and 1980s, the emerging tension was typically resolved at the federal state
level by lowering minimum thresholds of organizational viability in order to assure a
locally accessible school infrastructure [91]. Closing schools was seen as contradicting
equal rights across the nation [92]. At the same time, unitary administrative standards of
class frequencies for rural and urban areas were also seen as symbols of civic spatial justice.
In Bavaria, lower class frequency standards for rural areas were challenged by parents from
the federal state capital in lawsuits against the state [93]—a pattern of civil protest against
discretionary quantification that was again observed in the 2010s in East Germany [13,14].
Primary schools, intermediate-track, and advanced-track schools profited most from the
stabilization by federal state policies. Basic-track schools in turn were closed more often, not
only for demographic reasons but also due to a lack of social demand. Unlike every other
school type, the number of basic-track schools has declined continuously since records on
it began being kept separately in federal statistics in 1986 (Figure 3, right panel).

In the late 1970s, declining enrolments and the resulting tensions sparked academic
research that began to question the pedagogically negative image of small schools and
age-integrative classes [94]. Some states explicitly developed policies to reintroduce small
rural schools, especially at the primary level, in order to avoid long commuting times to
schools [95]. Yet, the model of small schools (domestic logic) remains under significant
pressure by arguments of efficiency (industrial logic) [96], which is reflected in the decline
in the number of primary schools since the second half of the 2000s (Figure 3, left panel).
A rather new phenomenon and a potential compromise between domestic and industrial
logics is “schools with more than one school track”, an organizational form that seems
to be more suitable for providing secondary school infrastructure in rural areas than the
traditional tripartite organizational model.
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4. Discussion

Taking a broad institutionalist perspective, this article has built upon crucial contribu-
tions to the emerging field of Quantification Studies as well as Economics of Convention
in order to analyze the historical change of how spatial disparities have been governed
by numbers in Germany. Of analytical importance has been the distinction between using
indicators for more or less standardized information gathering, which typically implies an
evaluation of the information, and using indicators for allocating resources or liabilities
in a more or less formalized way. Crossing these two dimensions of using indicators
for decision making results in four ideal types of governing spatial disparities in school
infrastructure by numbers.

Empirically, I showed that despite compulsory schooling having been codified in
Prussia as early as the 18th century, spatial disparities prevented it from being achieved
until the early 20th century. While investments in the production and use of indicators took
place during this period, school infrastructure was mainly governed by discretionary and
bureaucratic forms of quantification that very often failed to adapt infrastructure to the
education needs resulting from demographic growth or to level out rural–urban disparities
in the quality of schooling. In fact, rural and urban areas were seen as being worlds apart
in school matters. This did not change substantially until after the Second World War. Until
the late 1960s, reductions of spatial disparities in enrolment rates in schools were driven
by rather heterogeneous local processes and involved relatively little systematic use of
indicators, corresponding largely to a discretionary quantification and domestic logic. How
and why did that change?

In the late 1960s and early 1970s, the governance of spatial disparities in school in-
frastructure changed gradually from a discretionary to a calculative form of quantification.
Beginning in the 1960s, following an agenda set by international organizations and trans-
lated into public critique, several investments were made to institutionalize educational
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planning at the national level, which failed in the end. This was primarily due to the
politicization of educational matters at the federal state level between conservative parties
and the Social Democratic Party, who interpreted the growing consensus on a civic right to
education differently with regard to school infrastructure policy. Nevertheless, the increas-
ing cultural urbanization of rural areas through mobility and national mass media had
contributed to the creation of comparable expectations towards the school infrastructure
in rural and urban areas. With school planning being formally assigned to the local level
and more academically educated actors defining the terms of a professional administrative
practice based on the calculative use of numbers, this practice became institutionalized,
which has been crucial for the governance of spatial disparities in school infrastructure.
The standardization of calculative school planning was effectuated on the one hand by the
political definition of legitimate numerical thresholds of school viability and corresponding
procedures at the federal state level. On the other hand, key indicators and formulas
for calculating school capacities in-kind (i.e., school-size indicators and demographic in-
dicators) were defined by an increasingly professionalizing community of scholars and
practitioners, objectifying their knowledge in scientific discourse, practical manuals, and
study programs. During the formative period of school planning as a governance device,
the key indicators of this device became imbued with meanings from different orders of
worth, most importantly they took on civic and industrial meanings, i.e., justice for all
citizens and efficiency [36]. This seems to differ from the French case, where—in the period
before the 1980s—mainly civic justifications were relevant to schools [37]. The domestic
order of worth, which is typically important for local actors, was marginalized to a certain
extent, especially in the 1970s.

As a result of decentral standardized school planning, the grade differentiation of
rural elementary schools has increased and new secondary schools beyond the basic-track
level have been created. However, as black box entities, key indicators of school planning
also triggered a critical hiatus between political claims for equivalent living conditions and
the efficiency of school organization when enrolment began to drop off for demographic
reasons and due to a dwindling demand for basic-track schools. Despite various forms of
amelioration of political conflicts between federal state and local governments and some
innovations in school organization, the calculative logic of school planning has largely
remained in place.

While the current demographic situation does not seem to contribute to further ten-
sions with administrative thresholds of school planning, projections for the upcoming years
indicate that there will very likely be similar tensions and hence recurring questions of
civic spatial justice, especially at the secondary school level.

Epistemic forms of governance have yet to play a major role in governing spatial
disparities in Germany. While spatial disparities have started to be reported mainly on
a federal state level in the National Report on Education, school infrastructure at the
more relevant district level has undergone little assessment in this highly visible report.
Evidence on sustained spatial disparities has often been produced by individual empirical
studies. One conclusion from such evidence has been to demand compensatory allocation
mechanisms for education institutions in challenged areas. In the meantime, calculative
resource allocation based on social indices has been implemented in most federal states [49].
Yet, compensatory resource allocation based on formalized quantification runs the risk
of also stigmatizing the beneficiary organizations. Furthermore, these practices are not
standardized across the nation and typically affect only a small part of the overall resources.
Therefore, more research is needed on how these new instruments of governing spatial
disparities by numbers in a calculative way actually affect educational processes and
educational outcomes.
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