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In this paper hand-drawn scientific illustration will be presented as a 
mediator between humans and ideals of the physical world, which are 
needed to be made attainable thereby enforcing a materialisation. In 
order to deconstruct this mediation an analytical framework will be 
created through the exploration of two antithetical order systems and 
their interaction with subjective and objective human dimensions. The 
use of this framework reveals how the mediation operates on different 
levels of the construction and understanding of hand-drawn scientific 
illustrations; as scientific drawing is an embodied action guided by 
conventions for its construction and analysis. Consequently, it 
becomes a case study for understanding the human felt experience on 
the construction of scientific theories that deal with order and 
systematization. Observed through this perspective, hand-drawn 
scientific illustration propels an analogous function to geometry in 
mathematical conceptualizations, as these are both apparently 
disruptive forms of mediation. This correlation prize open issues 
concerning space, particularly regarding its role as the conceptual 
foundation of geometries. The mathematical correlation will unfold 
from an isotropic/anisotropic discussion inside Newtonian mechanics 
and the outcome of this reading will reveal the interactions between 
human interactions and conceptualizations of space: a human 
idealization of a multi-dimensional connection with the physical 
world. Despite the inherent immateriality of this relationship, concrete 
and tangible signifiers, such as verbal and mathematical languages, 
have long characterized our understanding of space. Consequently it is 
expected that observing geometries as a materialized mediator of the 
human/space interaction, this relationship begins to be unveiled. 

 
 
In the preface of The Order of Things (1990), Michel Foucault discusses 
different layers of order operating systems and how the workings of culture, 
built upon an interplay between these, can liberate order itself. During this 
process the interstices between the operating systems are revealed, which 
open up the possibility of other kinds of order. 
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Thus, between the already ‘encoded’ eye and reflexive knowledge 
there is a middle region which liberates order itself: it is here that it 
appears, according to the culture and the age in question, 
continuous and graduated or discontinuous and piecemeal, linked 
to space or constituted anew at each instant by the driving force of 
time, related to a series of variables or defined by separate systems 
of coherences, composed of resemblances which are either 
successive or corresponding, organized around increasing 
differences, etc. This middle region, then, in so far as it makes 
manifest the modes of being of order, can be posited as the most 
fundamental of all: anterior to words, perceptions, and gestures, 
which are then taken to be more or less exact, more or less happy, 
expressions of it (which is why this experience of order in its pure 
primary state always plays a critical role); more solid, more 
archaic, less dubious, always more ‘true’ than the theories that 
attempt to give those expressions explicit form, exhaustive 
application, or philosophical foundation. Thus, in every culture, 
between the use of what one might call the ordering codes and 
reflections upon order itself, there is the pure experience of order 
and of its modes of being. (Foucault 1990, p.xxii) 

 
At one extreme of the layers of order there is a type, “the encoded eye” that 
unfolds from the perceptual confrontation with the qualities of things. This 
confrontation encourages us to analyse things by grouping or separating, 
creating matches and seeing sequences of causes and consequences, as if the 
distinguishing codes were innate to things and we were driven by the 
qualities themselves to order what they have produced. However, Foucault 
points out that this classification is subject to the underlying human drives; 
that order only emerges when almost imperceptible subjective criteria are 
used, making the work of order almost a primary and instinctive necessity. In 
contrast there is another ordering at work; the generation and implementation 
of analytic structures, which are born from conscious thought and action, the 
“reflexive knowledge”. These analytic structures, or grids, also play another 
part when they make visible the organising system that constitutes order, thus 
enabling discourses about universal laws. This second type of order forms the 
work of Philosophy and Science and in it is recognised the existence of 
measuring standards, which become themselves a studied and regulated 
subject matter. These two extremes of order enaction will be used in this 
paper to guide a reflection on hand-drawn scientific illustration as an instance 
in which both ordering systems are apparent. The paper will show how in 
certain scientific illustration the order of the “encoded eye” and the one of 
“reflexive knowledge” operate by means of subjective and objective interplay 
and what impact this has on knowledge. 
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The issue of scientific illustration discussed in this paper is intentionally 
limited to hand-drawn examples. Although these two types of ordering 
systems are evident elsewhere, for example in scientific photography, 
drawing has been chosen since it is more immediately embodied and there 
are established conventions and techniques for their construction and 
analysis. As a consequence it is discernable the presence of the two types of 
ordering systems in hand-drawn scientific illustration due to the simultaneity 
and interplay of subjective and objective facets, both in the representational 
method —drawing— and in the purpose of the illustration. At one level it is 
possible to see in these drawings the interaction with the qualities of things 
inducing an unconstrained immanent order —an order that is brought up by a 
kind of primal confrontation with things and which is conveyed in the 
drawing action. However, this action is disciplined by a pre-determined and 
objective structure that creates rules on how to drawn scientifically —for 
example an almost inviolable rule is that the light source should be at 45° 
angle to the object and orientated from left to right1. 
 

The illustrator should ask the scientist what conventions apply to 
the subject at hand. Among the questions to be asked are: what 
views are needed (lateral, dorsal, ventral, three-quarter, sagittal, 
cross section, exploded)? In what positions should the specimen be 
drawn? For taxonomical illustrations, for example, animal often 
are drawn facing left. Should dotted or dashed lines be used to 
indicate internal structures? Obtain a sample drawing for that 
specific discipline. Maintaining consistent conventions permits the 
work of several illustrators to be easily compared and ensures that 
an illustration will be ‘read’ properly. (Hodges 2003, p.35) 

 
These rules exist in part to release the mechanisms of drawing while guiding 
and keeping under control the representational act —so to contain it within its 
contextual framework, the scientific knowledge— as a reminder that what is 
intended is an order within the scientific sphere. By reminding the illustrator 
of the purpose of the drawing it is not mistakenly thought that the aim is to 
create a simulacrum2 or a hyper-real representation3. Being a ‘hand-drawn’ 

                                                      
1  By setting such a rule it is avoided that convexities and concavities are 
mistakenly read, reducing flaws and subjective interpretations of the drawing. 
As Dominic Lopes accounts in Drawing in the Social Sciences: Lithic 
Illustration, this rule becomes evidently important in lithic illustration. 
2 ‘A simulacrum is a ‘simulated object’. It is an object that has many of the 
same visible attributes as its original, yet it does not share its essence’. 
(Ettlinger 2008, p. 35)  
3 Throughout the paper, and after the Or Ettlinger, by hyper-real 
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scientific illustration it shares some characteristics with other types of visual 
representations, especially those said to be realistic, or those that create an 
illusion. The aim is not to portray a simulacrum of an object that, although 
physically absent, would exist in the illusion of seeing and experiencing it in 
the virtual space of the representation4. It is neither the aim to create a sign 
that indicates the existence of something somewhere else for which it stands. 
Nonetheless, there is a virtual representation in hand-drawn scientific 
illustration, as there always is, as long as there is a visual representation of 
something. Consequently, and although hand-drawn scientific illustration can 
be observed just for its visual qualities, its realism and illusionary dimension 
are accessory properties which only surface due to the techniques used to 
depict the object. These techniques of rigour and precision thus become rules 
on how to draw scientifically, as they not only enable a rigorous and 
structured formalisation —enforcing the scientific order, but also become 
representatives that state scientific objectivity. Therefore, by using these 
drawing techniques it is possible to balance the subjective and the objective 
in the action of drawing.  
 
The rules act as norms and placeholders bridging the empirical order and the 
theoretical order, the scientific analytic structure. Therefore, above all the 
rules, runs the scientific discourse determining the co-ordinates of the 
analytic structure, or grid. This shows which are the congregating factors of 
the different taxonomical categories and presents a scale that specifies the 
differences and similarities through which the object should be differentiated. 
The scientific grid operates not only as a primary criterion to guide what 
should be depicted in the drawing, but also, by insisting on the taxonomical 
purpose, ensures that it is a recognisable, even ‘familiar‘, ordering of the 
world that is being drawn. Consequently, a scientific drawing is never an 
innocent representation since it is guided by a prior analysis of what is being 
represented, which is not only supported but also restricted by the examining 
grid that insists on what is essential to the category. Therefore, it is not a 
representation of specific properties of the individual that is intended and that 
is being structured —although one starts from the individual— but the 
qualities of a category, for instance a species. Therefore, what is represented 
in hand-drawn scientific illustration is an archetype, the perfect exemplar, 
and through it the organising and communicating system of a particular kind 
                                                                                                                  
representation will be understood as a representation of things that may or 
may not be physical but that exist as signs referring to other entities. 
Therefore they may have an existence in the virtual space of the 
representation or in the physical world.  
4 In The Architecture of Virtual Space (2008), Ettlinger advances a theory of 
pictorial images according to which pictorial representations are the creation 
of a virtual space where a non-physical reality takes place. 
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of scientific knowledge into which the object of study is inserted. For this 
reason, more than an archetype, it represents an ideal, in order to create a 
taxonomy the individual needs to be abstracted so that the qualities of the 
category can be idealized and the analytic structure given form. 
Consequently, what one can observe in a hand-drawn scientific illustration is 
a virtual image of an ideal, which therefore reveals in each moment the 
existing scientific paradigm. In conclusion, despite being a drawing, hand-
drawn scientific illustration is a scientific tool and this needs to be visible in 
the representation so that it becomes observable that it is a discourse on 
scientific knowledge that is being constructed; although one that is based 
upon two antithetical order systems. Such a diametric construction is more 
easily recognizable when hand-drawn scientific illustration is observed 
throughout history. 
 
In order to unravel the work of these two order levels in hand-drawn 
scientific illustration it is helpful to look into what objectivity meant 
throughout the history of hand-drawn scientific illustration. Observing 
objectivity as a scientific paradigm that has not been a constant, but an 
emerging and growing concern throughout time within the scientific 
framework, when looking into hand-drawn scientific illustration history this 
pursuit is revealed. The process for the foundation of modern scientific 
illustration, comprising most of the rules we still use nowadays, was a slow 
one. Around the fourteenth century changes start to happen which are 
encompassed in the representation of things: the images start have realistic 
concerns. However, with exceptional rare cases there is no intention to 
portray any kind of scientific knowledge in the representation of things. 
Images existed to show other dimensions, mainly religious and mythological 
ones, either then the actual thing or the knowledge of the thing. When the 
knowledge of something was communicated it was most frequently used 
diagrams and not scientific illustrations. Therefore, in most cases, the need 
for an actual confrontation with the thing being represented did not existed. 
By the sixteenth century representations achieve a degree of realism that 
doubts exist as to whether they were attained via direct observation of the 
portrayed thing or not. Such changes indicate a growing concern with the 
representation and communication of a rational and scientific knowledge of 
the object instead of a religious and mythological one. Nonetheless, until the 
eighteenth century it was common practice to represent something based on 
other drawings instead of an analyses driven through direct visual contact; 
copies were considered an acceptable way to share the knowledge but also to 
learn drawing techniques. It was also accepted that the illustrator could 
“perfect” the drawing so that it better conveyed the taxonomy. Only recently 
is there a demand that drawings are based on live exemplars and supported by 
extended levels of information. Additionally, and also only recently, the 
drawing activity has to follow the previously mentioned rules in order to 
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depict things so that representations match the objectivity standards of 
contemporary science. This synthesized overview gives us a framework 
through which we can observe what was supposed to be depicted and the way 
to do it throughout history. Consequently, when analysing hand-drawn 
scientific illustrations it is possible to perceive the changes in the scientific 
paradigms and in what objectivity meant. Therefore more than a history of 
representations, even of the different codes on how to draw scientifically, it 
gives us a panorama of those changes. As a result, it is possible to observe 
that scientific representations —and thus the scientific discourse for which 
the representations stand for— is not only informed by objective premises 
but also built upon a subjective human dimension that is present in the act of 
drawing along with the paradigms themselves that guide the structuring of 
the scientific grid. The significance of scientific illustration lies in the 
essential confluence and visibility of these two different layers of order 
construction informed by subjective and objective dimensions. Therefore, 
hand-drawn scientific illustration acts as an important mediator between these 
dimensions.  
 
On this basis, examining hand-drawn scientific illustration as a mediator can 
unveil the workings of subjectivity and objectivity. On a first analysis three 
sub-categories of interaction fall under the scope of the mediation determined 
by the three key stakeholders in scientific illustration: the illustrator, the 
scientist and the observer: 
 
i) Illustrator and object: at the moment of the representation construction, 
when the illustration is being drawn and both ordering spheres are in action. 
In this sub-category the mediation occurs when the illustrator confronts the 
thing being represented through the depicting rules used in cooperation with 
the scientific grid. The mediation is done through direct confrontation with 
the object and the intention is to organise the information in the form of a 
drawing. 
 
ii) Scientist and knowledge of the object: when, after the taxonomy is created, 
scientists use the illustration to return to the structure, or the laws governing 
the structural decisions of the taxonomy. The mediation in this sub-category 
is based on all the elements present in the illustration that allow the scientist 
to read the knowledge in conformity with the grid. This is the reason why 
frequently in the representation there are additional schemes, drawings or 
textual information. In this way the representation becomes a tool in the 
knowledge sphere whose content often needs to be guided, pointed, taught so 
that it can be understood. Additionally, the mediation in this sub-category is 
not one in respect to the object but to the knowledge of the object. As 
previously observed, hand-drawn scientific illustration does not primarily 
concern itself with simulacra or hyper-reality. Being either of these would be 
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antagonistic because what is being mediated both in i) and ii) does not lie 
outside the illustration analytic structure — either when making it or reading 
it— in the virtual space of the image, nor outside the purposes that justify its 
very own existence. 
 
iii) Observer and drawing: when the illustration is apprehended without any 
governing rules or scientific gird, and therefore the object can only be 
grasped outside the laws that determined its representation in the scientific 
context. This sub-category however can be further subdivided into: a) when 
the observer is unaware that what is presented is a scientific illustration; b) 
when the observer is aware that what is presented is a scientific illustration 
and therefore knows that there is another order present beyond an aesthetic 
representation. In a) it is possible to consider the simulacrum and the hyper-
real, but then the representation ceases to be a scientific illustration and rests 
just as a representation. In b) as it was observed in ii) it might be necessary 
that there is an external intervention so that the scientific information is 
communicated. Nonetheless either in a) and b) the mediation is performed 
through the image and it is mostly based on empirical knowledge. 
 
All three sub-categories derive from the above understanding of hand-drawn 
scientific illustration, which acknowledges it as a tool intended to support a 
taxonomy that is informed by diverse interactions between the two order 
levels and their interplay with subjective and objective dimensions. In this 
account hand-drawn scientific illustration is not reducible to the 
representation and its constituent elements, instead it should be regarded as 
an analytical system that is present during the entire process of the 
representation construction in which what is being portrayed is a system of 
knowledge. Nonetheless in all the sub-categories there is not only a scientific 
but also a felt experience of the thing conveyed by the mediation, although 
with different weights. This is the reason why we are able to use these three 
sub-categories (and two sub-divisions) to examine hand-drawn scientific 
illustrations as a medium that reveals some of the processes of subjective and 
objective interactions. This suggests that there is something quite specific at 
work in hand-drawn scientific illustration that enables it to congregate and 
make visible these different dimensions and orders in just one thing.  
 
The mediation achieved by scientific illustration is only possible as the 
process used to build and communicate the information—drawing— makes 
distinctively visible what is being mediated (two disparate orders and their 
configuration with subjective and objective dimensions). However, this 
transparency is a peculiar one as it causes disquiet in the viewer by bringing 
together in different moments what is thought to be antithetical: the 
subjective and the objective. The trigger is in fact just the recognition that 
what is being observed is a drawing and of what a drawing is: a subjective 
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action that mainly concerns the relation established between one person and 
the thing being drawn, thereby transferred into an action, the gestures that 
make the strokes. It is thereafter possible to say that the specificity of hand-
drawn scientific illustration derives from the inherent qualities of scientific 
drawing. This is a particular drawing process informed by two main 
dimensions: the act of viewing and the codes on how to draw scientifically. 
Which is then the interrelation between these elements? If we observe 
drawing as a particular way of analysing something through a sensorial 
connection —which is guided by the senses (mainly the vision) and 
transformed into gestures— it hence becomes an embodied analytical 
viewing where two levels of interpretation occur. The first one comes from 
the act of viewing which is in itself a way of understanding something. 
However, there is a goal guiding the viewing when this act is placed in a 
drawing context. Inside this context, the goal is the conversion of what was 
perceived by viewing into a materialised thing, strokes on a paper. It is 
during the materialization that the second level of analysis takes place; when 
the strokes become a composition by their organisation and ordering. 
Consequently, the act of drawing rests in a delicate interaction between the 
viewing and the gesture as these two actions work simultaneously in a 
process that is partially conscious and partially immanent but deeply 
subjective. Therefore, how can a drawing be a tool for the sciences even 
nowadays? It is when this question is apprehended that the tension between 
subjective and objective becomes visible as we are aware that the illustration 
is intended to be a scientific product, and therefore must convey scientific 
expectations.  
 
Scientific analyses are generally regarded as guide by purposes other then 
portraying a subjective human connection with something, a detached 
knowledge of the thing is expected. Additionally, it is also intended that the 
information gathered and communicated is structured in a way so that it can 
be understood by those with the means to read it and thus replicable. The 
objective is that the knowledge formulated can be widespread, used and 
reinforced by others. Consequently, hand-drawn scientific illustration needs 
to be placed within the scientific context in order to gain validity. Such is the 
reason why in order to give it a scientific framework there are necessary 
specific drawing rules and methods. Thus the specificity, importance and 
validity of hand-drawn scientific illustration is achieved through the 
combination of different kinds of analyses which are informed by a multi-
dimensional connection between subject and object. This particularity in 
hand-drawn scientific illustration of grabbing a multi-dimensional 
connection, which becomes visible in the drawing itself, enables all the three 
subjects (illustrator, scientist and observer) to be in contact with a 
representation of a knowledge — whether the understood knowledge is 
subjective, objective or both. Therefore, in a hand-drawn scientific 
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illustration the subjective and objective dimensions become present in the 
drawing through the materialization of the multi-dimensional connection 
performed by the three sub-categories. Until this moment the role of hand-
drawn scientific illustration as a mediator between subjectivity and 
objectivity was examined through the analysis of the three sub-categories 
(and two sub-divisions). However, if the sub-categories are in fact different 
reflections of a connection between subject and object, then the interaction 
between illustrator, scientist and observer with object, knowledge of the 
object and drawing can be redefined into one major category: the 
viewer/viewed category. At this stage it will be sufficient to flag the 
complexity and nuances of the viewer/viewed interaction as being more 
extensive than a physiological and perceptible deed in a particular 
representational practice5. Consequently, when regarding scientific 
illustration as a mediator, viewing is not only vital for making the 
representation in the hand-drawn context, but also for reading the illustration 
in its multiple dimensions and orders. Nonetheless, the relation between 
viewer and viewed does it not insist on the necessity of something to be seen? 
If so, it primarily exists the necessity for a connection between subject and 
object, which subsequently requires a materialised mediator so that the aim of 
the connection can be achieved. Is it then possible to communicate and be 
connected with an abstract idea without a materialisation? Or to portray a 
scientific ideal without a representation, as is the case of hand-drawn 
scientific illustration? Is it not the materialisation, whether verbal, 
mathematical or visual, the only way we have to communicate ideals? In 
hand-drawn scientific illustration it is visible, through the materialized 
mediator, the tension between an intellectualised ideal of the world and our 
need to understand and act on it; a multi-dimensional connection between 
Man and the physical world. Accordingly, if there is the necessity to 
                                                      
5 This broader perspective of the viewer/viewed relation and the apparently 
seemless fusion of orders will be discussed in future paper/thesis particularly 
in relation to the reception of relics using the work of Christof L. Diedrichs. 
In the paper Desire for Viewing: 'A deluge of images' in the Middle Ages 
(2005), Diedrichs analyzes how formal developments in relic holders are 
guided by different modalities of seeing, giving an expression and authority 
to this action that prompts a reflection on the relation between what is seen 
and desired to be seen. Consequently reporting that beyond a reflected, 
conscious and controlled experience of something, there is also a connection 
between subject and object that overrides comprehension. Viewing can 
afterwards be understood as an action with different degrees and 
manifestations of both an analytical and reflexive dimension and a felt, 
sensorial even emotional one. In this broad perspective viewing can be seen 
as an inborn modality of connection, construction and ordering of the 
physical world, which is informed by subjective and objective dimensions. 
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materialise this connection, such a translation becomes the physical mediator 
to which we have direct access, so as to get in contact with abstract ideas and 
ideals. Therefore the tangibility of hand-drawn scientific illustration becomes 
vital in the mediation process, as by feeding the viewing construction —both 
when making and reading the illustration— not only enables the combined 
work of the two order levels but also reveals them. Derived from this 
conclusion it is now possible to make an overall picture on how does hand-
drawn scientific illustration function as a mediator. Additionally, which is the 
importance of such a mediation as the aim for analysing hand-drawn 
scientific illustration is to derive an analogy with geometry, so that the 
conceptualizations, role and importance of space inside mathematics can be 
understood. 
 
As a taxonomical tool hand-drawn scientific illustration is used to construct a 
discourse on order and making order, which is informed by a multi-
dimensional connection between subject and object, or Man and the physical 
world. In turn, this connection has its origins in the confluence of two distinct 
order systems and their interplay with subjective and objective dimensions. 
However, the multi-dimensional connection impacts not only on the 
construction of the scientific grid itself —that reflects our discourses on order 
and making order— but also on the materialisation of that construction. 
Consequently, hand-drawn scientific illustration can be presented as the 
materialization of intellectualised ideals of order in the world, as in order to 
be constructed and reflected upon these need to be formalized. Consequently, 
hand-drawn scientific illustration is a necessary materialized mediator 
between Man and abstract ideals of the physical world and it’s ordering, as in 
order for Man to be use these ideals it is necessary to make them attainable 
and manageable. Nonetheless, by performing this mediation, hand-drawn 
scientific illustration makes transparent the human action on scientific 
constructions thus becoming disruptive. Moving into another representational 
model, the mathematical language, and its relation with space, is it still 
possible to find similar disturbances? Is there something in mathematics that 
plays a similar role to the one performed by hand-drawn scientific 
illustration? Is there something in the foundation of what is considered to be 
a rigorous method of abstraction and logical reasoning that reveals the dual 
order system and its interplay with subjective and objective human 
dimensions? Where do ideals fit in mathematics and how are these 
materialized? In a paper entitled The Causal Efficacy of Space (1964), the 
circumstances that make spatial anisotropy a sustainable conceptualisation 
are analysed by Dudley Shapere. The analysis is informed by observing how 
different conceptions of space influence a set of related concepts thereafter 
creating a network of congruent and context specific word meanings. 
Nonetheless, such a network is only possible when some breaches are created 
between theoretical conceptualizations and the ordinary usage of the word 
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space. Thus, a friction between the two order systems is generated, revealing 
the context in which some scientific positions where assumed, like Newton’s 
refusal of anisotropy6. Proceeding from the work of Shapere it will be built 
an analogy between geometry and hand-drawn scientific illustration as in this 
paper are set significant indications about the relation between Man, space 
and mathematical constructions.  
 
In the Causal efficacy of Space, Newton’s mechanics is used as a case study 
to illustrate how language interacts with abstract thinking in 
conceptualizations of space and how these conceptualizations impact on 
mathematical constructions. In order to study the physical behaviour of 
entities, Newton had to encompass measurements of size, shape and relative 
positions in his theory and in turn an analytic structure is needed which 
accounts for space. In mathematics those analytic structures are geometries, 
thus opting for a certain geometry alternatively to others has implications on 
what is primarily considered as space and thereafter an entity, behaviour and 
their characteristics. Consequently, Newtonian mechanics is dependent of an 
entire structural web of concepts and concept meanings that guide the 
geometry. In Newton’s case the developed geometry did not comprise space 
as anisotropic. Therefore, which analytic structure and concept-meanings did 
Newton use, which prevented him to think of space as anisotropic? Newton’s 
space is considered to be absolute and uniform in the sense that has no 
qualities able of any kind of interaction. In it there is no agency; space is 
‘’indifferent’ to the phenomena which take place in it’ (Shapere 1964, 
                                                      
6 The relevance of this question is better understood when reading what 
Shapere himself stated about the distinction between isotropy and anisotropy. 
‘Modern relativity theory and cosmology raise the question of whether 
physical space (or any region thereof) is ‘isotropic’ or ‘anisotropic’ —that is, 
as various authors put it, of whether space is ‘the same in all directions,’ of 
whether it has a ‘unique direction’ or ‘orientation,’ or of ‘the equivalence of 
different spatial directions.’ To common sense, however, such locutions are 
only confusing: for what can it mean to raise the possibility that space itself, 
independently of its material content (though perhaps because of its material 
content), has any direction? This confusion is increased by the fact the terms 
‘isotropic’ and ‘anisotropic’ are here borrowed from a language used to talk 
about media: thus Van Nostrand's Scientific Encyclopedia defines these 
terms only with reference to media, declaring an isotropic medium to be one 
‘whose properties are the same, in whatever direction they are measured.’ We 
can understand this usage —water is an isotropic medium, a crystal is not. 
But common sense, at least, does not consider space to be a medium, but 
rather to be a container of media, and thinks of media or bodies in space as 
possibly manifesting different properties in different directions, but never of 
space itself as possibly doing so.’ (Shapere 1964, p.111) 
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pp.111-121), thus uniformity is a property of entities themselves and not 
from being uniformly activated by space —which is the Riemannian space. 
Consequently and moreover, Newton’s space can neither be isotropic nor 
anisotropic as it has no properties at all, it is just a container. Inhibiting 
Newton from attributing any kind of qualities to space is the fact that his 
conception of space was coincident with a certain usage in verbal language of 
this word. A usage that is grounded in a felt experience thereafter feeding, as 
a primary conception, other levels of abstraction. Newton’s conceptualization 
of space coincides with one of the common language meanings of such word, 
it is therefore possible to observe the interactions between verbal language 
and mathematics, opening up the path to observe the dual construction of the 
two types of order and their interplay with subjective and objective 
dimensions. Consequently and additionally, the role of space and geometries 
in our connection with the physical world through mathematics becomes 
clearer. 
 
Newton’s conceptualization of space, which informs his geometry, not only 
is grounded as it is also considered the most representative of one of the only 
three types of physical conceptions of space that, according to Keimpe 
Algra7, exist from antiquity up until Einstein’s time, since all these three 
types of physical space have their roots in ordinary language. 
 

Newton’s concept of absolute space is no doubt the most famous 
representative of the (c) kind of space, his concomitant notion of 
relative space rather belonging to the (b) kind. Also this concept of 
absolute space might be regarded as an extension of one of the 
senses in which the word space is used in common parlance. We 
use ‘space’ in this sense e.g. when we say that a body moves 

                                                      
7 In Concepts of Space in Greek Thought, Keimpe Algra enquires on how 
physical space was thought, questioned and understood throughout ancient 
Greek physical theories. In order to proceed with his study, Algra 
distinguishes three main categories in which concepts of physical space until 
the 20th century can be divided. This derive from the functions that a concept 
of space may fulfil in physical theories which foundations are in everyday 
experience and therefore are rooted in the ordinary usages of the word space 
in language. According to Algra, 

“Space may figure as: 
(a) a kind of prime stuff or ‘reservoir of physical possibilities’, or 
(b) a framework of (relative) locations, or 
(c) a container, the ‘fixed stage where things Play out their comedy’, a 

space in which things are and through which they can move, to 
paraphrase Epicurus.” (Algra 1995, p.15-16) 
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‘through’ space, and the concomitant notion of absolute place 
when we say that body (A) ‘occupies’ the place formerly held by 
body (B). (Alga 1995, p.18) 

 
Both Shapere and Algra support the idea that conceptualisations of space 
have profound connections with ordinary language up until Einstein’s time 
and that it was a departure from this conceptualization model that enabled 
Einstein to be groundbreaking. Nonetheless, Einstein himself made 
misinterpretations of Newton’s concept. This was possible since Newtonian’s 
geometry is set on a structural web of concepts with a specific logical 
cohesion. In case such structure is not interpreted within its own logical 
system, which signifies using the exact same word meaning for the set of 
concepts, interpretation errors may occur. Yet, a misinterpretation of 
Newton’s space based on an incorrect word reading is only a reflection of a 
more profound problem, thus it does not fully explain Einstein’s misreading. 
Such confusion firstly derive from the multiplicity and fluctuations of the 
meanings of the word ‘space’ in verbal language, which create a divergence 
and resistance in the understanding of other conceptualizations involving this 
word. Secondly and deeper in the analysis of the misinterpretation, the 
multiplicity of meanings has its origins in various subjective felt experiences, 
which entails some contradictory experiences. These diverse experiences, in 
turn, inform the different conceptualizations of space that are transferred into 
ordinary verbal language. Therefore, ordinary verbal language becomes a 
reflection of the constructions of the first type of order. Finally, when 
scientific usages are interconnected with verbal language —as in Newton’s 
case— the two orders come together and therefore the word turns into 
something that needs to be understood and read in its precise context. If up 
until Einstein the relationship between ordinary usages and scientific ones 
was much more intimate, the fact that it took place in a departure from the 
common usage since the beginning of the twentieth century, made this 
concept even more unclear. These circumstances contributed to a deeper and 
disturbing proliferation of meanings, making space an even more difficult 
and demanding concept to communicate, use and comprehend. New 
conceptualisations seem counterintuitive and contradictory in regard to what 
is felt as being physical space. Therefore, these new conceptualizations make 
space for an even more unsettling concept. However, the uneasiness with the 
concept of space does not primarily emerge from the described 
developments; they are a result of the concept itself and its characteristics 
that generate an absence of a sole and converging meaning. Space is in itself 
indefinable as it is unattainable to observation and analysis; consequently the 
lack of consensus concerning this word is a manifestation of something 
deeper, as the problematic is the very own essence of space and our 
understanding of this essence. Consequently intellectualizations of space can 
be observed as a multi-dimensional connection with the physical world, 
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which are articulated through verbal and mathematical languages and 
interconnections of both. 
 
Considering the diverse intellectualizations of space is it then possible to 
observe geometries as materialized mediators guiding the attainability of 
space intellectualizations in mathematics? As previously observed, Newton 
adopted a geometry in conformity with a certain conception of space. This 
conception of space was informed by a particular subjective experience of the 
physical world and for that reason it was impossible for him to conceive 
space as anisotropic. Consequently, Newton’s space bounded him to a 
specific analytic structure, or geometry, but for what are geometries used? 
Geometries are used to guide and make scientific (mathematical) readings of 
the relations between physical entities. Thereafter, by matching these 
readings with the theories that would explain them, it is possible to account 
for the validity of those same theories. However, because geometries are 
informed by conceptualizations of space it not possible to account for the 
essence of space itself; the outcomes of geometries are pragmatic and usable 
measurements that inform descriptions of the physical world and it’s 
ordering. By using geometries is then possible to construct, validate and 
convey our scientific theories. Therefore, a geometry it is not only an analytic 
grid which is built upon space conceptualizations, but also the tool that 
makes those conceptualizations applicable so that a scientific order may be 
achieved. However, prior to the geometry, a necessary ontology of space that 
releases us from the constraints of our inability to analyse and define space 
—so to transform it into a mathematical concept (a geometry)— is required. 
This is a necessary construction although a very unsettling and disturbing one 
as it is based on a structure built on something that we cannot account for 
physically but to which we have attributed physical properties. Consequently, 
geometries can be put forward as materializations of an abstract ideal of order 
in the physical world —space— as these are adopted, constructed and used in 
conformity with an ontological conception of space. What then becomes 
visible in the different geometries is the human presence —through it’s 
multi-dimensional connection with the physical world— in mathematical 
constructions. This visibility occur as space conceptualizations —in 
mathematics— are informed by abstract intellectualizations and idealizations 
of order in the physical world which convey scientific purposes, or the 
“reflexive knowledge” order, and an immanent desire of order informed by 
felt experiences of the physical world, which convey the “encode eye” order. 
Therefore, as hand-drawn scientific illustration, geometry is also the 
materialisation that operates, makes visible and attainable a mediation. 
Consequently, geometry is on a first level a materialized mediator, within 
mathematics, between two order systems and their interplay with subjective 
and objective dimensions; and on a second level between Man and space 
conceptualizations — ideals and understanding of a connection with the 
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physical world that concern its structuralisation and order.8 
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8 Going back to the first page of this article to re-read the quote of The Order 
of Things, it becomes apparent that a further step needs to be taken in order 
to overcome the two order types and go deeper in the understanding of space.  
The two orders dualism concerning space is more evident in the 
abstract/physical space dichotomy, which is reflected in the disturbing 
multiplicity of space conceptions that exist within mathematics but also in 
verbal language. How is it then possible to overcome this dichotomy? This 
question will be addressed in future research by taking in consideration 
contemporary mathematics. Since Einstein times there are conceptions that 
do not seem to derive from a felt experience of the world. How are these 
possible and what is the role and importance of space in this theories? Is it 
then possible to conceive space outside the two orders dualism?  
 

http://www.interdisciplines.org/artcognition/papers/7

	AcrC904.tmp.pdf



