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Περίληψη: Ο William Whewell, στο θεμελιώδες έργο του, την τρίτομη Ιστορία των Επαγωγικών Επιστημών 
(History of the Inductive Sciences) και τη δίτομη Φιλοσοφία των Επαγωγικών Επιστημών (Philosophy of the 
Inductive Sciences), επιχειρεί κάτι εξαιρετικά φιλόδοξο: να εξιστορήσει από τη μία τα επιτεύγματα των επι-
στημονικών θεωριών, από την αρχαιότητα μέχρι και την εποχή του· και από την άλλη να θέσει τα φιλοσοφικά 
θεμέλια που αποδείχθηκαν απαραίτητα για την εκάστοτε επιστημονική ανακάλυψη, να εξηγήσει και να περι-
γράψει με άλλα λόγια, πώς κατάφερε κάθε ιστορικό υποκείμενο/φιλόσοφος/επιστήμονας να σκεφτεί με ένα συ-
γκεκριμένο τρόπο -ακολουθώντας αμιγώς αυστηρούς κανόνες -  επιχειρώντας εν τέλει μία ολιστική φιλοσοφική 
προσέγγιση των επιστημών. Η εργασία μου επιχειρεί να αναδείξει αυτήν την αλληλεπίδραση Ιστορίας και 
Φιλοσοφίας της Επιστήμης, ακολουθώντας στενά τη συλλογιστική και το πρωτότυπο κείμενο του Whewell, 
καθώς επίσης τις συζητήσεις που προκύπτουν από τη δευτερογενή βιβλιογραφία. 

Η εν λόγω αλληλεπίδραση αναλύεται σε δύο σκέλη. Στο παρόν κείμενο,1 υπογραμμίζεται η επιρροή 
της ιστορίας στη φιλοσοφία της επιστήμης,  στη βάση της διαδικασίας της ταξινόμησης των επιστημών 
(classification of the sciences) όπως την παρουσιάζει ο βρετανός φιλόσοφος, ως μεθοδολογικό εργαλείο 
αναζήτησης της αλήθειας στης ανάλογες επιστήμες (classificatory sciences), όπως για παράδειγμα στην 
ορυκτολογία και τη βοτανική. Όπως προκύπτει από την παράλληλη ανάγνωση των δύο έργων του Whewell, η 
ιστορική καταγραφή των βασικών ανακαλύψεων σε αυτές τις επιστήμες με τη χρήση της ορθής ταξινόμησης 
σε είδη, γένη, τάξεις κλπ., οδήγησε τον Whewell στη διαμόρφωση μίας αναθεωρημένης ταξινόμησης των 
θεμελιωδών ιδεών, η οποία στη συνέχεια αποτέλεσε βάση του φιλοσοφικού του έργου. 

Όπως προκύπτει από το έργο του Whewell, η φιλοσοφική θεμελίωση της Ιστορίας της Επιστήμης 
φέρνει τον ιστορικό πιο κοντά στον τρόπο σκέψης του εκάστοτε επιστήμονα, γνωρίζοντάς του 
τις σημαντικότερες πτυχές της μεθόδου. Η αλληλεπίδραση της Φιλοσοφίας της Επιστήμης με την 
εκάστοτε επιστημονική πρακτική, μεγιστοποιεί τις δυνατότητες ελέγχου και αξιολόγησης των 
φιλοσοφικών θεωριών, δεδομένου ότι αυτές πρέπει να εξηγούν και να αξιολογούν με την μεγαλύτερη 
δυνατή σαφήνεια τα επιτεύγματα της επιστήμης. 

1  Το παρόν κείμενο αποτελεί μέρος της Διπλωματικής Εργασίας μου (Προπτυχιακό Πρόγραμμα, Τμήμα Ιστορίας και 
Φιλοσοφίας της Επιστήμης), με τίτλο “William Whewell’s Integrated History and Philosophy of Science”.
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William Whewell, 
the eldest son of a master carpenter, was born in Lancaster, England, on 24th of 
May 1794. Not interested in his father’s business, he instead followed a fifty-year-
long academic career as a historian, a scientist, and a philosopher of science. 
From a really early age, the first appearances of his high intelligence convinced 
his family to send him to a grammar school in Westmorland, where he did his first 
scholarly steps.  He was only sixteen when he started his career at Trinity College, 
Cambridge, becoming familiar with classical literary education; he would be there 
for the rest of his life, until his death, on March 1866. In essence, Whewell’s world 
was transformed in this institution. After his training in science and mathematics, 
he received his M.A. degree at the age of 23. Having been elected a fellow of the 
Trinity College, he also extended his mastery in religion. In 1825, he was ordained 
a deacon and then, in 1826, a priest of the Church of England. He was an inven-
tor, an industrious historian, a “reformer” of the philosophy of science in the Vic-
torian age.  He invested in translating German literature, essays on architecture, 
and also the dialogues of Plato, into English. He was conversant in mineralogy; 
he even tried and succeeded to construct new instruments to help him measure 
and predict meteorological phenomena. In addition to his important research on 
mineralogy and tidology, Whewell kept track of other physical sciences within a 
wide scientific context. “In the early 1820s, he was reading French works in phys-
ics and taking detailed notes on Michael Faraday’s earliest research concerning 
connections between electricity and magnetism”.1 Whewell presented his paper 
on mineralogy to the Royal Society in 1824. He also presented other works -on the 
same topic- to the Cambridge Philosophical Society.

The year 1841 was meant to be a turning point in Whewell’s career.  That is when 
he was appointed the master of Trinity College. Being probably his most significant 
academic achievement, this remodeled his whole standing in academia.  Four 
years earlier, in 1837, he had published his History of Inductive Sciences, one of 
his major works and “... one of the critical surveys of science from the Greeks to 
the nineteenth century”.2 In 1838, he was appointed professor of moral philosophy 
at Trinity College and his two-volume Philosophy of Inductive Sciences, Founded 
Upon Their History, was published in 1840.  In 1844, Whewell earned his Doctor-
al Degree, while being the Master of Trinity. Maybe among the most substantial 
qualities of Whewell was his acute capacity to invent new terminology. He became 
widely recognized as the inventor of familiar terms such as ‘scientist’ and ‘physi-
cist.’  He even invented less known -albeit equally important- terms such as ‘ion’ 
and ‘anode,’ thus contributing not only to scientific terminology but to the language 

1 . See David B. Wilson, ‘William Whewell’, in Noretta Koertge (ed.), New Dictionary of Scientific Biography, Thomson 
Gale, 2008, vol. 7, p. 281.

2 . See Robert Butts, ‘William Whewell’, in Charles Coulston Gillispie (ed.), Dictionary of Scientific Biography, Scribner 
1978, vol. 14, p. 293.
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in which science has been discussed.3 Apart from his major works, Whewell in-
volved other writers in a dialogue about the nature of science, and in doing so he 
distinguished himself as the head critic of science in Victorian Britain. Whewell 
died near Cambridge, on 6th March 1866, when he was nearly seventy-three years 
old. He outlived two wives and had no children.4

3 . Ibid. p. 292.
4 . See David B. Wilson, ‘William Whewell’, in Noretta Koertge (ed.), New Dictionary of Scientific Biography, Thomson 

Gale, 2008, vol. 7, p. 280.
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1. Introduction

Is a Philosophy of Science a necessary preliminary step towards a sound History 
of Science? If yes, is this Philosophy the same as that which could be based on 
a historical account afterward?  According to William Whewell, science is exact 
and necessary knowledge of something that exists externally. Hence, a scientific 
theory is one that explains natural phenomena which are perceived through our 
senses. Furthermore, to have the science of something, according to Whewell, 
means to conceive its existence, after having grasped some concepts, and after 
having formulated broad generalizations. Only when these requirements are ful-
filled, do we have the necessary knowledge of that feature of reality.  Schematizing 
it, Whewell’s philosophy of science concerns questions such as: what constitutes 
scientific knowledge? What makes scientific or why is it described as such? What 
are the procedures through which we acquire such knowledge? 

Trying to decipher the means through which we acquire knowledge regarding nat-
ural phenomena, William Whewell constructed an interdisciplinary system, which is 
manifested in his three-volume History of Inductive Sciences (HIS) and his two-vol-
ume Philosophy of Inductive Sciences, Founded upon their History (PIS). These 
titles indicate an interdependence between History and Philosophy of Science. 
Put simply, there are patterns, tools, and methods in his History and Philosophy, 
which interact both historically and philosophically. Although many contemporary 
scholars of Whewell have developed different accounts of his work, few of them 
attempted to analyze the particular relation between his History and his Philosophy 
of Science.  

In what follows, I am going to explore the interdependence between Whewell’s 
History and Philosophy. In doing so, I will focus on one class of his inductive sci-
ences, namely on the History of the Classificatory Sciences (HCS). Adopting his 
own words, I will start from the History of the Systematic Botany (HSB), which ac-
cording to Whewell was one of the most successful Classificatory Sciences. I will 
argue that by tracing the history of the construction of Systematic Botany, Whewell 
became familiar with the procedure of grasping fundamental aspects of a sound 
classificatory system. In other words, Whewell realized that the Classificatory Sci-
ences develop just as the Mechanical Sciences do: through inductions and con-
siliences; which result in various modifications and generalizations of fundamental 
principles.  As I will point out, his historical study enabled him to exhibit a novel 
account of the Philosophy of Classificatory Sciences (PCS) and to underline its 
methodological applications on several domains of knowledge. Finally, I will argue 
that Whewell applied the fundamental ideas that originated in the sound classif-
icatory disciplines in his philosophical work. The product of his efforts was his 
Philosophy of Classification (PC), upon which Whewell based his whole historical 
and philosophical work, which aimed at reforming the philosophy of each science 
and move towards a unified Philosophy of Science. 
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2. From History of Classification to Whewellian Classification  

2.1. History of the Classificatory Sciences
 
According to Whewell, classificatory are these sciences, which divide and define 
bodies. Such sciences must be “[...] to all things respecting which we aspire gen-
eral knowledge”.1 What Whewell asserts here is simple: classifying means naming; 
naming leads to knowing. Even with a completely unscientific process of nam-
ing entities of the natural habitat, humans started to comprehend nature. They 
started to systematize the chaotic information collected by their senses. Scientific 
classification, however, differs from an unsystematic comprehension of nature. As 
Whewell underlines:

Our classification of objects must be made consistent and systematic 
[...] we must discover marks and characters, properties and conditions, 
which are constant in their occurrence and relations; we must form our 
classes, we must impose our names, according to such marks.2

What Whewell indicates is that a systematic approach to classifying objects and 
knowledge regarding nature requires the formation of a sound descriptive lan-
guage. To do that, researchers are obliged to discover fixed characters, on the 
basis of which the classification is to be constructed. Classification, says Whewell, 
comes prior to the discovery of law-like regularities, not in a historical sense, but 
necessarily. The laws of phenomena by which scientists group entities -neces-
sarily- precede examination of causal laws that characterize the nature and the 
structure of the classificatory objects. Thus, the purpose of classificatory sciences 
“[...] is to obtain FIXED CHARACTERS of the kinds of things; and the criterion of 
the fitness of names is, that THEY MAKE GENERAL PROPOSITIONS POSSIBLE”.3 
From his introduction of the historical treatise of the Classificatory Sciences, it be-
comes apparent that Whewell separates the classification attempts that exhibit a 
systematic form, from those established spontaneously.

Outlining the history of classification, Whewell starts from the development of Min-
eralogy. Though not the most refined scientific paradigm, the History of Miner-
alogy teaches us “[...] that in the sciences of classification the establishment of 
the fixity of characters, and the discovery of such characters [...] are steps of the 
first importance of the progress of these sciences”.4 The problem with mineralogy, 
Whewell held, was the unjustified causal assumptions made by mineralogists. He 
argued that the ultimate goal is to identify causal laws that would explain the form 
of the crystals. In addition, on the basis of this explanation, it would be possible 
to address why crystals are formed in the way they are, which in turn would also 

1  Whewell (1837), vol. 3: p. 187.
2  Ibid. p. 188.   
3  Ibid. p.189 (emphasis his).
4  Ibid. p. 250.
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explain why they are grouped in a specific manner. Before such causal laws can 
be identified, however, Whewell argued that a sounder vocabulary is needed for 
determining mineralogical characteristics. Whewell claimed that the fundamental 
properties of Mineralogy must be interpreted in terms of symmetry and polarity. 
He suspected “that the natural classification of crystals would be compatible with 
chemical laws about combinations of elements” and “that the agreement of a clas-
sification formed on the basis of crystallographic properties with a classification 
based on chemical properties would be powerful evidence supporting the com-
bined classification of all minerals”.5 Laura Snyder asserted that Whewell switched 
to the “natural classification system”, which classified entities on the basis of natu-
ral affinity.6 The confusion that had arisen was, according to Whewell, an effect of 
the erroneous assumption that crystalline properties are to be explained utilizing 
the preexisted vocabulary of chemistry. Classificatory attempts based on such 
assumptions had not proved useful.7 Whewell asserts that highlighting the proce-
dures of the formation of Mineralogy could be used to help the historian of science 
cast the history of other scientific disciplines “into distinct epochs and periods”.8 
Having achieved this, according to Whewell, is a prerequisite for the researcher in 
order to recognize the patterns of the progress of each science. That was what, at 
least, guided Whewell to his HSB. 

Underlining the first serious steps towards a sound classificatory system, Whewell 
shapes the history of the progress of Systematic Botany, divided in three stages, 
as he did in the narration of other branches of the Inductive Sciences. At first, 
he ascertains there is always an era, during which basic concepts of a scientific 
discipline become more known among the cultivated minds. This epoch, coined 
by Whewell as a prelude, proceeds the time of successive generalizations. Then 
comes the Inductive Epoch. This era represents “roughly speaking... what modern 
writers would call a scientific revolution”.9 To have scientific knowledge of natural 
phenomena, someone should carry out some preliminary steps:  the “repudiation 
of old ideas, the clarification of new conceptions of natural phenomena and the 
unification of disconnected facts into a single general theory”.10 A scientific knowl-
edge becomes attainable after induction takes place, but this is not to imply that 
a consilience of inductions is possible only after a single induction. Conversely, 
“what chiefly characterized the inductive epochs... was one or more major con-
siliences of inductions”.11  What Whewell suggests regarding this issue, is that 
the historian of science has to follow the development of each scientific disci-

5  Quinn (2017): p. 66.
6  Snyder (2006): pp. 160-161. See also Snyder (1996).
7  Quinn (2017): p. 67.
8  Whewell (1837), vol. 3: p. 250.
9  Laudan (1971): p. 385.
10  Whewell (1840), vol. 2: pp. 169-171.
11  Ibid.
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pline, starting from its ‘Prelude’ era, “when significant problems in the major theory 
were exposed, and new concepts articulated”.12 This continues until more abstract 
generalizations of the new concepts lead to consiliences of such generalizations.  
These revolutions are followed by sequels. These consisted of the application of 
theories formed during the inductive epoch, “to more and more phenomena in an 
increasingly precise manner”.13 

This structure provides Whewell with a standpoint, from which he narrates the ac-
cumulation of methodological tools regarding the categorization of plants. At first, 
to classify plants, we seek differences and resemblances. For Whewell, the devel-
opment of Botany finds its origin in the infancy of humanity. And the progress of 
acquiring new knowledge “forms an unbroken line from the earliest times,” as he 
explained it was the case in Astronomy. However, the Idea of Likeness, as a tool 
of arrangement, in the earliest stages of this science, “was either arbitrary or ac-
cording to their use, or some other extraneous circumstances”.14 Whewell places 
the first critical attempts to form a systematic classification in the ‘prelude of the 
Epoch of Caesalpinus’. 

This accumulation continued until the ‘Inductive Epoch of Caesalpinus’. Whewell 
contends that during this Epoch, the Idea of Likeness, which governs the clas-
sificatory efforts from their earliest steps, was a tool of the botanists’ efforts to 
elaborate a more systematic classificatory system.  What Caesalpinus proposed, 
according to Whewell, is a classification of plants using a “number alone, added 
to the consideration of whether the seed is alone in its covering”.15 It is not our pur-
pose here to explicate the technicalities of the Induction achieved by Caesalpinus. 
What is worth underlining, however, is Whewell’s characterization of this method 
of classification as artificial. He highlights this Induction to propose a critical fea-
ture of his historical inquiry regarding the progress of classification: the artificial 
character of the classificatory system and its use in the natural method. As he 
emphasizes:

[...] the real merit of this and of every other system is, that while it is artifi-
cial in its form, it is natural in its results. The plants which are associated 
by the arrangement of Caesalpinus, are those which have the closest 
resemblances in the most essential points. [...] That such assemblanc-
es are produced by the application of his principles, is a sufficient evi-
dence that they have their foundation in the general laws of the vegetable 
world.16

12  Ibid.
13  Ibid.
14  Whewell (1837), vol. 3: p. 274.
15  Ibid. p. 282.
16  Ibid. p. 282.
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At that point, Whewell succeeded in illuminating the process of grasping a Fun-
damental Idea of systematic classification. But why is it fundamental? As he sug-
gests, “the principles of Caesalpinus are justified [...] by their leading to natural 
orders” and, concurrently, “by their producing a system which applies through 
the whole extent of the vegetable kingdom”.17 They, hence, achieve the necessary 
level of generality. This is why the system of Caesalpinus substantiates the two es-
sential elements of a sound inductive process: “the exact acquaintance with facts, 
and the general and applicable ideas by which these facts brought together”.18 
Whewell indicates that what he described as “the Caesalpinus’ Induction” is, in 
fact, the history of a successful generalization of concepts. And this generalization 
- the grasping of a first principle, which here is the artificial method of classifica-
tion- is a product of a systematic and severe classification. 

After sketching the Inductive Epoch of Caesalpinus, Whewell becomes more ob-
scure in his narration of the progress of Botany, on the grounds of epochs and 
consiliences.  His description of the ‘Reform of Linnaeus’, for instance, is not strict-
ly oriented in the general inductive scheme. Did Linnaeus accomplish an inductive 
step towards the systematic classification? Whewell seems reluctant to suggest 
that. As he says, “the most intelligent botanists speak of him not as a great dis-
coverer, but as a judicious and strenuous Reformer”.19 Linnaeus’ achievements 
in classification were of high importance for Whewell, who, though, implies that 
Linnaeus did not comprehend the significance of his discovery. He examines Lin-
naeus’ classificatory efforts in 4 stages: the elaboration of terminology, the reform 
of nomenclature, the formulation of an artificial system and the progress towards 
a natural one. 

Linnaeus’ primary goal was, according to Whewell, the reform of the descriptive 
language of Botany and the means towards this end was the improvement of its 
terminology. In fact, “Linnaeus’ work contains about a thousand terms of which 
the meanings and application are distinctly explained”.20 Whewell underlines that 
the progress towards a classificatory method rests upon induction. In fact, “the 
formation of descriptive language is […] an inductive process of the same kind 
as those which we have already noticed in the progress of the Natural History. It 
requires the “discovery of fixed characters, which is to be marked and fixed, like 
other inductive steps, by appropriate technical terms”.21 As far as the improvement 
of the nomenclature is concerned, “the remedy which Linnaeus introduced was 
the use of trivial names; that is, the designation of each species by the name of the 

17  Ibid. p. 285.
18  Ibid. 
19  Ibid. p. 304.
20  Ibid. p. 308.
21  Ibid. p. 310.
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genus along with a single conventional word, imposed without any general rule”.22 
Linnaeus worked hard to construct firm and precise rules regarding the formation 
of the generic name and the descriptive phrase, which should supplement it. The 
important step in such cases was the outlining of resemblances associated with 
an artificial mark. The arrangements made under these improvements “were nec-
essarily both artificial and natural: they were artificial, inasmuch as they depended 
upon assumed principles, the number, form, and position of certain parts; [...] 
they were natural, inasmuch as the justification of this division was, that it brought 
together those plants which were naturally related”.23  

Having told the history of the formation of Botany, Whewell went through the pro-
cedures of grasping and employing the fundamental Ideas of a classificatory sys-
tem. He used the pattern of particular epochs when the scientific investigation be-
comes more systematized, so as to make the fundamental ideas of a classificatory 
system visible and comprehensible. As he suggests, “The history of Systematic 
Botany […] may be as a sufficient type of the general progression in the sciences 
of classification. It has appeared […] that this science no less than those which 
we first considered [such as the mechanical sciences], has been formed by a se-
ries of inductive processes, and has, in its history, Epochs at which […] decided 
advances were made”.24 What is Whewell’s attitude, however, as far as a sound 
classificatory method is concerned? The important step towards a scientific clas-
sification is “[…] the seizing upon some artificial mark which conforms to natural 
resemblances […], some basis of arrangement and nomenclature by means of 
which true propositions of considerable generality can be enunciated”.25

 
2.2. Using History: The Philosophy of the Classificatory Sciences

In his PCS, Whewell continues the narration from where he left it in his conclusion 
of the HCS. After his long journey through the HSB, he stated that “the idea of Like-
ness could not be applied so as to give rise to a scientific classification of plants”; 
at least not before the necessary development of the knowledge regarding the 
relations between “form and life” of plants.26 He constructs the PCS on the basis of 
the distribution of Fundamental Ideas, which were presented and analyzed in his 
History. Whewell, however, goes beyond a mere philosophical explanation of the 
Ideas revealed in his historical text. He proceeds to an evaluation of the accounts 
given therein, communicating his primary goal from the very beginning: to present 
a valid method of scientific classification, which would eventually lead to a unified 
Philosophy of Science.

22  Ibid. p. 312.
23  Ibid. p. 317.
24  Ibid. p. 343.
25  Ibid.
26  Whewell (1840), vol. 1: p. 470.
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As we have seen, Whewell suggests that the formation and development of classif-
icatory disciplines, such as Botany, rest upon the Idea of Likeness. Again, Whewell 
notices that this idea “should be applied in a more exact and rigorous manner than 
in its common and popular employment”.27 Although not sufficient for building a 
scientific classification in general, the Idea of Likeness led to the construction of 
Botany, “where we have an example of a branch of knowledge in which systemat-
ic classification has been effected with great beauty and advantage”.28 Whewell, 
inspired by the History of Botany,29 describes the procedures necessary to build 
a scientific classification based upon the resemblances of objects. First, we have 
the “fixation of the resemblances” -or Terminology; second, the use of the resem-
blances in forming a classification -the Plan of the System or Diataxis; finally, we 
have the means of applying the formed classification -the Scheme of the Charac-
ters or Diagnosis. As I am going to argue, the first half of his magnum opus, the 
HIS, worked for Whewell as the Diagnosis of each scientific discipline, whereas the 
PC works as the Diataxis. 

As mentioned previously, terminology is admittedly the fundamental characteristic 
of a sound classification. What is more instructive here, though, is the explication 
of the other two stages. As Whewell points out, Diataxis is “the collection of sound 
views and maxims by which the resemblances of natural objects are applied so 
as to form a scientific classification”.30 To put it another way, “a Taxonomy [is rep-
resented], as containing Laws of the Taxis”.31 Diataxis, according to Whewell, 
“arranges the object by means of all their resemblances”, whereas Diagnosis, 
“enables us to detect their place in their arrangement by means of a few of their 
characters”.32 Again, we are examining the structure of a sound classification of 
natural objects by considering their resemblances. We conceive as ‘Natural’ the 
system which is based upon the natural characteristics of objects, whereas as 
Artificial the system which is created after assumed premises about the number, 
the position, the form and other exterior characteristics of certain parts have been 
taken into consideration. In Whewell’s words, the first step towards the formation of 
an Artificial System is the selection of some of the fixed characters of objects. Now, 
if “these selected characters be made absolute and imperative and if we abandon 
all attempt to obtain Natural Classes [...] we form an Artificial System”, such as that 
of Linnaeus.33 Diagnosis, however, is “distinct from both the Natural and Artificial 
System.  As being Artificial, it takes few characters as possible; as being Natural, 

27  Ibid. p.462.
28  Ibid. 463.
29  See, for instance, the four stages of the description of Linnaeus’ contribution to the classification of Botany, which was 
mentioned above.
30  Ibid. p. 468.
31  Ibid.
32  Ibid. p. 492.
33  Ibid. p. 470.
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its characters are not selected by any general or prescribed rule, but follow the 
natural affinities” (ibid. p. 493). As Raphaël Sandoz concisely puts it:

On the one hand, the Diataxis (or Systematick) of a system of classifica-
tion includes all natural characters underpinning the distinction of class-
es from one another. On the other hand, its Diagnosis (or Characteristick) 
specifies those marks that are heuristically relevant for identification or 
recognition of each class. As such, the Diagnosis constitutes “an artifi-
cial key to a natural system” (Whewell, 1840, VIII.III.20). In other words, 
“these Artificial characters do not constitute, but indicate the genus: they 
are the Diagnosis, not the basis of the Diataxis” (Whewell, 1840, VIII.II.8). 
As the Diataxis is not yet known at the beginning of the classificatory pro-
cess, a classification is built according to the Diagnosis.34 

Sandoz suggests that Whewell seeks to build a PCS, based upon their history. In 
fact, he holds that “he [Whewell] considers that natural history provides a com-
pelling model for the purpose of classifying the sciences”.35 He contends that 
Whewell’s formation of the HIS was merely a methodological dimension of his 
Classification of the Sciences.36 To be more specific, the primary purpose “of such 
a historical analysis is to identify the fundamental principles underlying the devel-
opment of each science”;37 namely, to form a list of the classes of science, on the 
grounds of the heuristic principle that each science employed in its development. 
Then, Sandoz proceeds to reconstruct the list of the classification of sciences, 
adding some details that were not exhibited in the original list made by Whewell. 
As we shall see, although Sandoz is right in his interpretation of Whewell’s method 
of classification, he misrepresents the idea of the unity of science, supported in 
both HIS and PIS, by further compartmentalizing Whewell’s ‘Classification Table’.

Sandoz recognizes that a division of science into distinct portions could wrong-
ly “jeopardize its essential wholeness”.38 He suggests that there are genera of 
science, documented in his interpretation of the ‘Classification Table’, according 
to the procedures that they follow. To put it more simply, Sandoz associates the 
classification of the sciences with the method adopted in each of them in order to 
grasp Fundamental Ideas. There are three classes in this new [4th] column of the 
table: the deductive, the inductive, and the classificatory modes of the procedure 
of grasping scientific knowledge.39 Sandoz holds that the inductive mode of dis-
covery -”that most analyzed by Whewell- is the induction process, underpinning 

34  Sandoz (2016): p. 50. 
35  Ibid. p. 51.
36  Ibid.
37  Ibid.
38  Ibid. 53.
39  See Sandoz 2016, Fig.1, p. 51.
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the Inductive Sciences [...]; Physical and Mechanical sciences proceed in such 
manner”.40 Furthermore, Sandoz adds, there is a mode of procedures which de-
velops by grouping objects into classes, on the grounds of the resemblances and 
the differences that they exhibit -the Classificatory Sciences. This classification 
establishes a strong distinction between the inductive and the other modes of dis-
covery. I am going to argue that, however valid this categorization may be, as far 
as the heuristic procedure is concerned, it is not supported by enough evidence 
in Whewell’s magnum opus. 

  
3. The Whewellian Classification of the Inductive Sciences

Whewell did not approve such a classification of the sciences through an analysis 
of the heuristic components of each science. He did not, for example, indicate that 
there are different procedures of grasping the Fundamental Ideas, only that “each 
science has for its basis a different class of Ideas”.41 On the contrary, he assumed 
that classificatory procedures, such as the systematization of botany by Caesalpi-
nus, also develop only after inductions take place. This means that a classificatory 
science per se is developed upon several inductions; particularly, after several 
generalizations have been completed and after fundamental principles have been 
grasped. In contrast to Sandoz’ conclusions regarding these classes, Whewell’s 
classification is characterized by its efforts to unify the sciences.  What unifies 
the sciences, according to Whewell, is that their development requires inductive 
reasoning:

If anyone were disposed to question whether Natural History truly be-
longs to the domain of Inductive Science; -whether it is to be prosecuted 
by the same methods, and requires the same endowments of mind as 
those which lead to the successful cultivation of the Physical Sciences- 
the circumstances under which Botany has made its advance appear 
fitted to remove such doubts.42 

Schagrin is, therefore, wrong saying that in “such classificatory sciences as bot-
any and zoology […] seem not to be any inductions (in Whewell’s sense) […] yet 
Whewell considered them to be stable and certain parts of knowledge”.43 Whewell 
asserts that the classificatory processes, upon which Botany has been construct-
ed, need inductions to let “the establishment of one general principle, and lead to 
more”.44 Additionally, the distinction made by Sandoz, obscures the comprehen-
sion of Whewell’s notions of the unity of science. For, what seems to be Whewell’s 

40  Ibid. p. 52.
41  Whewell (1840), vol. 2: pp. 18-19.
42  Whewell (1837), vol. 3: p. 280.
43  Schagrin (1966): p. 5.
44  Whewell (1837), vol. 3: p. 280.
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unifying characteristic of the different classes of scientific inquiry is the inductive 
procedure.  Hence, there is no reason to further separate the branches of science 
in deductive, inductive and classificatory modes, if in the end we are not ready to 
agree that they all proceed inductively.  

Contrary to the classification proposed by Sandoz, Whewell argued that the “Clas-
sification of the Sciences must result from their consideration of their nature and 
contents”.45  Furthermore, “this arrangement of sciences according to their Fun-
damental Ideas which they involve, points out the transition from those parts in-
cluded in the HIS and PIS, to other regions of speculation [...]”.46 This is to say that 
following the preexisting disciplines in searching and scientifically apprehending 
fundamental conceptions, could also elaborate other faculties of science. Or, as 
Sandoz suggests, “disciplinary groups are ordered in a progression; they corre-
spond to “different stages of generalization” in a gradation towards “the highest 
step of the process of discovery, to which all others are subordinate and prepa-
ratory” [...]”.47  Sandoz is thus right to say that Whewell’s “historical analysis of the 
methods implemented in each of the sciences [...] provides him with the diagnosis 
of the heuristic components of science: fundamental ideas [...] are the characters 
enabling the recognition of natural genera of sciences [...] each family [of which] 
is known through an analysis of the processes carried out to infer knowledge from 
the fundamental ideas”.48 The progress, however, of each discipline requires con-
siliences, which, in turn, need several inductions. This is at least, as I argue here, 
Whewell’s step towards a unified Philosophy of Science: the philosophy of each 
discipline, as it is formulated after inductive processes. As Yeo says, “[a]t several 
points in both the Preface and the Introduction to this work [PIS], Whewell ex-
plained that his concern was with the philosophy of knowledge and not simply with 
the philosophy of the physical sciences”.49 Whewell thus indented to construct a 
philosophical system which would be capable of integrating the different faculties 
of man’s knowledge, which was “progressing towards the ‘substantial character’ 
signified by the term Science”.50 Therefore, as Yeo underlines, “a general philoso-
phy of knowledge was possible because although the sciences had distinct con-
ceptual foundations all involved the dialectic of facts and ideas […]”.51

Consequently, the Diagnosis established by Whewell’s HIS provided him with the 
Fundamental Ideas of each science. It also provided him with the processes which 
were used to infer knowledge, underlying the progressive character of scientific 

45  Whewell (1840), vol. 2: p. 278.
46  Ibid. p. 279.
47  Sandoz (2016): p. 53.
48  Ibid. p. 52.  
49  Fish and Schaffer (1991): p. 176.
50  Ibid. p. 177.
51  Yeo (1993): p. 241.
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inquiry. The Diagnosis was hence a prerequisite for Diataxis: the laws of the ar-
rangement of scientific disciplines; or, using Whewell’s terms, the PC. Lastly, his 
Diagnosis led him to the assumption that all these branches of science, although 
requiring the apprehension of different Fundamental Ideas and the application of 
distinct heuristic procedures during their formation, develop in the same manner 
-through Induction.  

This interpretation of Whewell’s Classification of the different branches of Inductive 
Sciences may fit better with his notion of the unity of Science. As Yeo points out, 
“Whewell believed that there could be a movement from the ‘Philosophy of the 
Sciences’ to the ‘Philosophy of Science’”.52 To achieve this, Whewell had to trace 
the history of each scientific discipline. That, however, required a clear compre-
hension of those scientific achievements which led to progress. In other words, as 
Yeo says, “one of the most crucial moments in the development of each branch 
of science was the grasp of the peculiar fundamental idea that constituted the 
conceptual framework of a particular discipline”.53 In HIS, thus, Whewell aims to 
record these Ideas, as they were grasped by different individuals. In his PCS, 
on the other hand, Whewell’s purpose is to explain how that grasp took place 
and what methods were implemented during each grasping process. Whewell 
clearly states that each branch of science involves a different class of Ideas. He 
is, therefore, allowed to construct a classification of the branches of Science, on 
the basis of the Fundamental Idea that was involved in the development of each 
branch. “[H]aving in the present work [PIS] fully examined these Ideas”, Whewell 
is, thus, capable to propose “the classification to which they lead”.54 This is why it 
is important to mention, as Yeo does, that “in numerous places, Whewell called his 
project ‘a philosophy of knowledge’ [...] a study of ‘inductive philosophy’ that went 
beyond any particular science”.55 As Whewell explicates, “[…] this arrangement 
of Sciences according to the Fundamental Idea which they involve, points out to 
the transition from those parts of human knowledge which have been included in 
our History and Philosophy, to other regions of speculation into which we have not 
entered”.56 In my opinion, Whewell did one step toward this goal. He introduced 
and implemented a classification of different branches of Science, all of which 
have something in common - they are Inductive.

Now let us try to answer the question with which we commenced this article: is a 
philosophy of science a preliminary step toward a History of Science. I suggest 
that Whewell answered affirmatively to that question. As Cantor puts it, “[i]n order 
to write the history of each science, he had first to devise criteria for distinguishing 

52  Ibid.
53  Ibid. p. 240.
54  Whewell (1840), vol. 2: p. 278.
55  Yeo (1993): p. 62.
56  Ibid. p. 279.
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one from another”.57 Whewell had, thus, to establish a sound taxonomy of the dif-
ferent branches of knowledge, that is, he was obliged to adopt a classification of 
the sciences before presenting their history of progress. Even if it was a problemat-
ic one, Whewell’s taxonomy provided him with a stable framework, on the grounds 
of which he constructed the HIS. 

It may be, therefore, accurate to propose that Whewell had already formed his tax-
onomy before his writing of the HIS.  According to this interpretation, Whewell had 
studied several scientific disciplines and had already shaped a classification of 
them, which in turn guided his narration of their progress. He formed, thus, the HIS, 
founded upon their Diataxis. This intersection reflects on the philosophical elements 
of Whewell’s History. For Cantor, this is not surprising. Both History and Philosophy 
“were written over approximately the same period and Whewell even claimed that 
when he found his researchers ‘becoming metaphysical and transcendental’ he 
closed his historical notebook and recommenced writing in the philosophical one”.58 

4. Conclusion

From the analysis of William Whewell’s reflections on scientific classification and 
scientific discovery, it follows that the interdependence between the HIS and the 
PIS is profound and not yet examined at a precise level. 

In the first part of this dissertation, I concentrated on Whewell’s approach to the 
Classificatory Sciences. Tracing the history of the development of Systematic Bot-
any, Whewell became familiar with the process of grasping the fundamental ideas 
of a sound classificatory system. It became evident to him that grasping such con-
cepts is mandatory. Only when based on such ideas can our inquiry evolve from 
an unsystematic form to a more precise and scientific one. And this happens, as 
Fundamental Ideas are the basis of the composition of valid propositions, which in 
turn lead to the construction of sound scientific theories. 

What is more, Whewell understood that Classificatory Sciences developed just 
like Mechanical Sciences: through several inductions and several consiliences, 
that is, after various modifications and generalizations of fundamental principles. 
The production of valid propositions leads to the understanding of more complex 
concepts -to several inductions and to consilience. These conceptions accumu-
late until a well-versed intellect grasps a new fundamental idea, along with the 
elemental conceptions, which in turn expands the framework of possible scientific 
propositions, hence leading to scientific progress.  Whewell’s historical treatise, 
all told, provided him with the methodological tools necessary for developing a 
reforming account of the PC, underlining its applications to several faculties of 

57  Fish and Schaffer (1991): p. 72.
58  Ibid. p. 70.
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knowledge. Taking into consideration the discussion on the nature of the Method 
of Discovery, Whewell comprehended the elemental concepts of classification. He 
strived to explicate both the naturalness and the artificiality of the classificatory 
system. His purpose, as we saw, was to underline that all the classifications were 
concurrently natural and artificial and that the categorization based on Fundamen-
tal Ideas works as an artificial key to reaching the truth of nature.

Whewell went further, as he applied the fundamental generalizations, which orig-
inated in the classificatory disciplines, in his philosophical work. The PC aims to 
re-establish the philosophy of each science and move towards a unified Philoso-
phy of Science.   The HIS worked for Whewell as the Diagnosis of each scientific 
discipline, whereas the PC functioned as the Diataxis. In interpreting Whewell’s 
classification of the Sciences, I argued against Sandoz’s interpretation of Whewell’s 
classification of the Sciences. I hope I have shown why the 4th column of Sandoz’s 
classificatory table59 obscures the comprehension of Whewell’s conception of the 
unity of science.  This unity, in my interpretation, rests upon the inductive character 
of the procedure that each of the Inductive Sciences follows during its develop-
ment, from the grasp of a Fundamental Idea to reaching broad generalization.

59  See Sandoz (2016), Fig.1, p. 51.
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