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ABSTRACT

This paper studies the formation of school cabinets of physics and chemistry in
nineteenth-century Spain. It places the initiatives of the Spanish government in
connection and comparison with those taken in France decades carlier. Thus, it
analyses how the scientific, pedagogical, and commercial relations between
France and Spain contributed to the establishment of Spanish school collections,
and how these compared to those developed in France. Moreover, this paper
evaluates the role of centralised policies in the acquisition of school equipment,
and establishes a map of physics and chemistry school collections in Spain. In
doing so, we locate the interest in studying the rich record of printed, manuscript,
and material heritage in schools which is available to historians, and the
importance of international comparison. In this context, we single out the major
similarities and differences between Spanish and French collections, as well as
within Spain, in schools with various financial, political. and intellectual means of
support. Furthermore, we evaluatc the capacity of Spanish schools and teachers to
update their collections in relation to changes in pedagogical. scientific. and
technological knowledge over time.

INTRODUCTION

The creation of schoo! collections in physics and chemistry was central to the en-
deavour of establishing a national secondary school system in nineteenth-century
Spain. The provision of cabinets and laboratories was undertaken almost simulta-
neously with the organisation of secondary schools, the publication of a national
curriculum, the preparation of textbooks. and the establishment of a national in-
stitution aimed at training science teachers.

1 This paper is pan of a project developed at the University of Valéncia by the Catalan
Commission of Scientific Instruments (COMIC) and funded by the Institut d’Estudis
Catalans. We would like to thank José R. Bertomeu and Antonio Garcis-Belmar who have
contributed with foundational work to the preparation of this paper.
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fessors. On graduating, students were automatically conferred a university degres
in science and were given preference in the awarding of secondary school teach.
ing positions. Subsequently, they were expected to serve as teachers for a -
and breaking their contract was penalised by the loss of their teaching and acg.
demic status (Seijas Lozano, 1850, pp. 33-34). The Escuela Normal produced a
selected number of science teachers who found positions in the Spanish institutog .7
and universities. However, it was suppressed for political reasons in 1852 and wag
thus unable to have a significant effect on the teaching of the sciences (Delgado y
Vargas, 1860; Yanes Cabrera, 2006). From 1857, the newly established facultieg -
of sciences assumed the role of providing teachers for the secondary school gys. 3
tern (Moya Cércel, 1991). g
The first secondary school teachers were influential actors in their local con<
text. Their high and broad educational qualifications and intellectual authority
allowed them to participate in public health committees; perform chemical analy. :
ses; be part of literary and scientific societies; collect meteorological data for the -
govemment. perform mineralogical surveys; collect minerals, botanical, and zoo: °
logical specimens; and actively participate in the public sphere through contribys - -
tions in general and specialised periodicals. A small but not negligible group of -
teachers published textbooks and sometimes scientific papers, and also gave lec. -
tures at industrial schools, faculties of science, and other institutions engaged in .
furthering the country's scientific, industrial, and agricultural improvement
(Lépez Martinez, 1999; Moreno, 1988). -
As the first initiatives to provide the institutos with *physics and chemistry®
teachers show, the production of science textbooks in the national language was a
major priority. Three physics textbooks had a major circulation in the Spanigh -
institutos: Manual de fisica y nociones de quimica (1 847) by Manuel Rico y Sino~
bas and Mariano Santisteban; Programa de un curso elemental de fisica y no-
ciones de quimica (1848) by Venancio Gonzilez Valledor and Juan Chavarri; and 7
Tratado elemental de fisica esperimental ¥ aplicada (1856) by Adolphe Ganot, -
All three saw many editions.
Juan Chavarri and Gonzilez Valledor were professors of physics at the Cen-
trat University in Madrid, Santisteban held the chair of ‘physics and chemistry” at
the instituto of San Isidro (the largest in Spain), and Rico y Sinobas was professor
of physics at the University of Valladolid. These authors took the responsibility of
preparing the first ‘physics and chemistry* textbooks for the Spanish secondary
schools (Egido et al., 2000; Guijarro Mora, 2002). Some of them had already been
involved in this task through translation work. For instance, Gonzalez Valledor
had translated a major physics textbook by the French secondary school teacher
Nicolas Déguin. Translations from the French had been usual in previous decades.
Hence, from the 1850s Adolphe Ganot’s textbook found a place in the Spanish
market, in spite of important competitors. It was translated by José Monlau, a
former student of the Escuela Normal.
While these three books dominated the market, there were many other physics
textbooks prepared by Spanish secondary school teachers. The contribution of
Spanish authors rose from the late 1860s. attaining a high level of independence

Q o @,
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from foreign production, and making the immdlfction of Fm!ch lextbopks in !hc
Spanish market very difficult — with the exception of Gan9t s tmnslanpn which
survived the competition. Another fundamental tool for the implementation of the
teaching of the physical sciences was the provision of school collections. As we
will see. the French model was also influential in this case.

THE CREATION AND DEVELOPMENT OF PHYSICS AND CHEMISTRY
COLLECTIONS

The creation of physics cabinets and chemistry laboratories was a high priority for
the Spanish government, and administrative measures were taken to.thls end
shortly after the official establishment of secondary edt!cauon in 1845.
Centralised purchases took place, aimed at establishing collections which wo.uld
contribute to the development and consolidation of the teaching of the phys_lgal
sciences in the institutos. The first purchases were organised thanks to the initia-
tive of the Education secretary, Antonio Gil de Zarate,'

Before joining the state education administration, Gil de Zarate had been @u-
cated in the first two decades of the eightcenth century in France, latel: attendlpg
lectures on experimental physics at the Reales Estudios de San Isidro in Madnfl.
He subsequently returned to Paris to pursue his preparation, but did not suoeet?d in
becoming a physics teacher in Spain due to adverse political upheav.als (Gl! de
Zérate, 1850, pp. iv—xvi). His educational background was crucial in his contribu-
tion to the reform of university and secondary school curricula in the 18405.. After
surveying the Spanish university collections, a reference catalogpe of physics and
chemistry collections was compiled by a commission of university professors ap-
pointed by the Spanish government (Pidal, 1846). '

At the end of 1846, Gil de Zarate — accompanied by Juan Chavarri - travelle'd
to Paris to organise the purchase of physics and chemistry instruments for the uni-
versities. In November, they met Mateu Orfila (1787-1853), a Spaniard who had
made a successfil career in France as a professor of medical chemistry and dean
of the Paris Medical Faculty (Bertomeu-Sénchez and Nieto-Galan, 2006). Thanks
to Orfila’s advice, Gil de Zirate obtained the services of four Parisian instrument
makers: Messrs Pixii and Deleuil for the physics instruments; Lizé & Clech for
the glassware and porcelain: and the brothers Rousseau for chemistry products
and instruments. The importance of the purchase allowed him to negotiate a dea!
and acquire more instruments than initially expected, thus expanding the range qf
recipient institutions. The purchase included “physics instruments for eleven cabi-

7 Some institutos already had collections, though. The instinros located in univcrsify towns
initially used the university cabinets. Others, such as that of San Isidro in Madnd. inherited
important collections held by previous eighteenth-century and early nineteenth-century
institutions,
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. any S

. glmost complete, and only five secondary schools were ill cquipped.R A few years
' Inter, Gil de Zarate remarked proudly that many institutos (such as Palma de
. Mallorea, Girona. Licida, and Orense) had larger collections than those prescribed
the model cataloguc (Gil de Zarate, 1855, 11. pp. 80-161). So, how important

the impact of the Spanish government’s reference catalogue in the quantita-

was . .
tive and qualitative constitution of the institutos’ physics collections? And what

were their main characteristics across the Spanish territory?

s - HI, pp. 255-57. Simon Castel

i : ¢ , Garcia Belmar, and B A

Hhowe_Ver. the COIIFC‘IOR was subsequently reduced p::izmeul Si’“ch&. 2005); In the early 1860s, most institutos published complete catalogues of their

% chemistry. for shich e fony oscquently red ju; padticu rar y in the case teaching collections. They were included in the yearly reports submitted by every
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try. His dealings in Paris in relation to university collections saw a larger

;l:}r:‘l;as;, EI::II\‘ origlt’;ally Fxgected. and thus a certain number of additional instry-
memts might h 'ave en distributed to some institutos. For this reason, perhaps, th
Piee s ogue for (h? latter was subsequently reduced. Funher;nom ‘(,is"l .
e p:o v;rea;l(:‘); .estabhshed commercial relations with the instmmen; mlnl::
o, hao Provic instruments both for the universities and institutos and, th
purc'hase " fddi:z, ﬁetbdls::;:;“s which surely reduced the price of the ins'lituf;se-'
. ition, by , the subject matter of chemi i i
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¢ y ciences teachers (Belh
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s had a complete cabinet of physics, 11 other cabinets \‘:Joere

ively and qualitatively life at the instituto.
uding information about its collections, libraries, premises. staff and students.
eded by a presentation by the school principal. This presentation was based
on the annual speech made by every school principal to inaugurate the academic
In this ceremony, attended by the major social representatives in every town.
copies of the previous year Memorias were presented. Fusthermore, the institutos
often exchanged their Memorias between themselves.” Thus, the Memorias had a
combined administrative and social function. They obliged the schools to keep a
regular record of their activities and they helped the government to control them;
they were also used as a 100l of social and institutional prestige at the local and
national level, since they publicly displayed the relative affluence and capabilities
of cach instituto (Simon Castel, 2008).
These catalogues display clearly the heterogeneity of the institutos ' collec-
tions around 1860."° In general, the school collections followed the foundational
pattern provided by the 1847 government reference catalogue, but they had intro-
duced some upgrades, replacements, and additions. Most of the institutos located
in university towns had collections which trebled the number of items recom-
mended in the 1847 secondary school reference catalogue, and doubled those in
the reference catalogues for Spanish universities (1846) and French colléges
(1842). A considerable number of provincial institutos had also managed to in-
crease their collections beyond the recommendations of the Spanish university

1ate 1840s. They documented quantitat
incl

tember 1850, pp. 1-3. It did not include

8  The report appeared in the Gaceta de Madrid, 7 Sep
n which physics and chemistry

the university secondary schools and the secondary schools §

were not taught.

9  Thus, for i the instinwto of Val
Memorias of almost all the schools in Spain. which a
catalogues of a large number of schools.

10 In this paper we have worked through comparisons with 2 set of printed collection catalogues
published in 1861-62 in the instiutas ' Memorias. The set includes four university instifutos

(Granada, Oviedo, Salamanca. and Valencia), 21 provincial institutos (Alicante, Badajoz,

Baleares, Burgos, Ciceres, Castellén, Ciudad Real, Cuenca, Gerona. Huelva, Hucsca. Jaén.

Leon, Lérida, Logrofio, Malaga, Orense. Palencia, Pamplona, Pontevedra, and Soria), and two

local institutos (Figueras and Monforte de Lemos). The complete bibliographical references

of these catalogues are available in the bibliography at the end of this paper.

ia has preserved in its library a large sct of
llowed us to compare the instrument
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and school catalogues. But many others could only match or
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:::dm:::s wlen_: pmbal?ly of a greater quality and sophisticatgion whic;:'::;[d
|not oaly in teaching but, in certain cases, also in research. Exampl b
can e otfnd in lhg range of thermometers, barometers, tel&sc.opes al:u? uleﬁfm'i
::111&; e(lines included in the two catalogues. Moreover, the university 'cam]og.e 1e 4
mle!n ed ;lx; s:tu.:: asba polariscope and an apparatus to demonstrate the de o
ism by rotation ~ both devised i ich weet
morz closely connected to contemporary m';rcl?y Frangols Arago - which e
n the other hand, comparin, pani
‘ g the 1846 Spanish universi ]
;t::nefjh ?Ilege catalogl‘les.shows that the French school refcrlgc:n ;olg:l —
by Fa ifth more physics instruments, but a similar number of chemis ‘tems.m
i e French reference collection contained a larger number of barortlla-yetlas mﬁ
anzn:::;me:fs. more advanc'ed inst'mmems for the study of heat, and electricity
and m: g’l\ld a:;‘o:nl: recent industrial applications such as magneto-electric appa-xw
1ses. Ol these instruments were related to research :
]l:dans dby Physlclsts_such as Francois Arago, AIexandre~Edmo‘:::i)rkBex:qmmdw:e‘l ﬁl‘:
mace onio Melk?m. The Spanish catalogue was very poor in az:ousti‘:;re instms’ md
lauez:sh::’ companison to the French school reference collection. In con
laner ha fewer instruments to illustrate the mechanics of solid.;» surel mmiﬁe
Ine::n ::;’cs re:;)as tcs(m;:de]rgg a subject independent from general pl;ysics i)1'1 France;
ects, the 1847 Spanish instiruro catal imi .
French collége catalogue in listi imi ot of instrements sy
1 collg ng a limited number of i i '
lustrating simple physical i . Finstraction bt
phenomena (Conseil i i i
18218, 1842, 1843; Pastor Diaz, 1847b; Pidal, 18'461;)}'3' e Vinsiruction publique,
s a); t(l;sl ::Iy#:&h. the'state of the physics collections in the Spanish institu-
10s was e. The an'aly§|s of the collection catalogues of a sample of 27 insti:
futo b:r(:)‘;s' that, quantitatively, those located in university towns had n'eble:Im!he
Instruments recommended in 1847, and do
1 s rece \ ubled that of th
;:ll-l::)t::nmt;o; :::e universities suggested a year earlier. Their collcctionz r\::crte?:
bt e phy§lc§ collection of the 1842 model catalogue for the French
€ges. ~ Some provincial institutos were also in this range (Orense, Lérida, and

13

1! But chemical substances - i =
- {4 i
| e et l:frg numbers in the French cataloguc were not included in

2 Thi i
. ccl(si sw:: I:r: Tnse t_)f Valencia, Salamanca, and Oviedo. Granada was an exception, which still
planation. In 1861, the number of physics instruments of the Gmnada instituto

reference catalogue
Soria, Ciu
of the institutos
. ecommendations.

collections, surpassing even
: wsmes Onl

towns excelle
. the size of the collections recommended in previous Spanish and French govern-

ment reference catalogues."
There we

dad Real, Alicante, Malaga, and Castellén). Thus, almost three quarters
had increased their collections beyond the 1847 govemment
However, only half of these had increased considerably their
the recommendations made in 1846 for Spanish uni-
ly a select number of instimutos located in university and provincial
d in the update of their physics cabinets, by surpassing considerably

re also differences in the ways in which the Spanish institutos up-
their collections in the years between their establishment and the gencral

survey of 1861-62. In the early 1860s, the pattern of the 1847 reference catalogue
for the institutos could be clearly seen in all the physics collections of the Spanish
- gecondary schools. The largest collections had built on this pattem, and increased
gnd updated it. The smaller co
tion or still tried to match it a decade-and-a-half later. Thus, it is without doubt
that the initiative of Gil de Zarate had a major impact in the making of the Spanish
school collections. Besides the government purchases, the exemplary value of the
govemment model collection, designed
Juan Chavarri (physics professor in Madrid and a major textbook author), had a

huge impact on Spanish collections.'
affected not only the largest schools, but most of the institutos.

The largest institutos, in university towns and some provincial capitals, were
able to increase their collections with a large number of instruments, especially

related to electricity, but also in optics and heat. These

lNections were similar to the 1847 reference collec-

by Gil de Zarate and collaborators such as

4 However, there were differences which

additions allowed diversi-

was lower than that recommendzed in the 1847 reference catalogue for Spanish schools. This
might have heen that the instituro was using the university collections, or because it had
financial and professional problems in relation to its professorship of *physics and chemistry”
which we have not been ablc to elucidate yet.

In chemistry, however, only a few institutos (Valencia, Oviedo, Salamanca, Lérida, Sorin)
appear 10 have matched or surpassed the recommendations published in the 1840s for the
Spanish universities and French colleges, and many of them only matched those for the
institutos. However, these results are more preliminary, since chemistry collections are more
difficult to count. The chemistry catalogues are morc heterogeneous and less systematised.
They could, for instance, only contain apparatuses or also include glassware or chemical
substances. In our analysis we have not taken into account the latter, which were not recorded
in many catalogues.

It is a question for further rescarch to determine how representative the 1847 Spanish modcl
collection was in the intemational context of physics teaching. A first attempt has been made
in this paper 1o compare it with the French government school pattern, showing differences in
the number of instruments in mechanics and acoustics in both models and a Jower capacity in
Spanish collections to update in relation to contemporary research. However, further
comparative work needs to be done.
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:‘();::s ll;;:r;tg“c:':‘t; ::t\:;arl i[:lhz;r:omcm;1 that teachers could demonstrate in the claggs:
om. This , stance, phenomena of light isati ‘
::::):;ﬂd clec{mmagnctic induction which had bgeenpl?llva::-ls:;:::i ‘?::'?hwlwﬁ
yme in ;.: previous dccafles: By the 1870s, a large university institus .
cia had introduced in its collection instruments of most Pl
sucths a Croo:cles radiometer. a telephone, and a microphone, recenl invention
_ Many smaller inslf'lulos. which did not have great urcha;ii i :
Zv(:lllhecr:::;:t a'lr(:‘vanc:s in physics, showed nonetheless :n intete's:tgiflaﬁgzlatzx:o %
gollect Ar. us, for instance, many schools introduced polarimetry insm:gmum
Rt Clodad R, o, alamas Burgos, Blsres and Geron
, ¢ll) and Norremberg's i
?a::)e:ﬁcl:ur%os: and Qewn& but also Malaga, Cuenrfa. aﬁa;!::;:fnis::al.‘::m
el Lm(:; ) B::}ducuon apparatus such as Ruhmkorff's coil (Valencia, Sa?::
e sy ,_" eares, Gerofla. Alicante, and Pontevedra), and instruments f
B g Gem; austranop o_f discharges in gases such as Geissler tubes (Lédd:,r
ptear b;; selecliv— pm:/l:n_cxal but not university instirutos). The smaller institut
o o e sel icse in their pumha§e_s. and thus they often focused only on o::
— ba;:‘ e):e s t;'p.lcally elcctncnt'y. Most schools expanded their collection
o oater S an included some illustrations of industrial or commercial
electmmagn;i :c;ncny such as a telegmph model, an electro-medical apparatus%
Sosieat s ‘:paratus. Other typlca! additions, which had an explicit peda-
o purp l Tenle lstere.osczopes. magic lanterns, and photographic cameras,
ere S 3 pol ttical location, and economic affluence were not the only
pors whi avm.('p :]m.co"ec".o" composition. Thus, for instance, the oni pa;lme-
iy o ailat le in SPanlsh sc'hools were to be found not in the Iargtsty univ“-
sy or fuc'\:mc::ah institutos (with the exception of Salamanca), but in sm:l:
Anstogoeats ar.; anat ?f L‘ogroﬂ(.) and especially Huesca and Monforte de Lemos,
Ana ogou an:.‘l bam):'n :::::slum; mcmased. ?onsidcrably their collections of ther-
heir e aromete » and acquired high precision instruments in relation to
o heteoto) "?1 ;b t.lons. Indeed, secondary schools and their science teachers
by e A e esl lishment of a national meteorological network. coordinated
Y s bu:)mlca Observatpry in Madrid. Meteorological data were processed
o somc. o lhv.vm'e also pul;hshed in local newspapers and in the school Memo-
pmt.'essor of ese observations were also compiled and analysed by the physics
Professor « ’majl)l'l 5textbook author Manuel Rico y Sinobas (And ¥ .
iy uaga, 2003;
Duri
clstatons. Sl schots s s o 0P wih meteoolg-
ool s : , and Ledn could thus i
et ;?smgc c;llecthns. In 1856, for instance, the ‘physics amdhl::;'n::ncirse:'!;:3
and too years b onet i Bonfill established a meteorological station in Lérida
26 1o | Zr started 10 send data to Madrid (Casals Berges, 2006 243
- the director of the Ciceres institsto established another mc'tftft:ologi-

15 e would like to thank Ai
\h. Aitor And idi i
.Y ogiont ok uagn for pmvtdxng us with some data and advice on the
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cal station in its premises. The instruments, made in Paris. were calibrated in the
Madrid Observatory before being sent 1o the school (Sergio Sanchez. 1861, p. 9).
However. in general the meteorological instruments of the institutos made an ex-
ception to the general pattern of dependence on the French instrument trade.
which was not challenged by the timid emergence of the Spanish instrument in-

fogical collections such as Oviedo, Sala-

dustry. In schools with large meteoro! :
manca, and Burgos, many of the instruments were made by leading makers in

London of ltalian origin such as Casella, and Negretti & Zambra (Ruiz Castell,
simon, and Bertomeu Sdnchez, 2002; Williams, 1994).

CONCLUSION

{ fifteen years after the official establishment of physics and chemistry

| collections in Spain. sccondary schools still depended considerably on

and many of them had not managed to considerably

update their collections. However, almost all the schools vpdated giving due

priority — and according to their budgets — to the most topical areas of research at

the time. and all of them made significant additions to their library of
experimental  demonstrations. The centralised initiatives of the Spanish
government had a major impact on the configuration of physics and chemistry
collections. But their subsequent development depended in great measure on the
financial capacity of the different insritutos, which was related to the number of
students, their connection with the local political administrations, and their
geopolitical location. The largest schools, located in university and provincial
towns, were able to update their collections, increasing the pedagogical repertoire
of science teachers and incorporating some contemporary advances in the physical
sciences and instrument making. The smaller schools, located in some provincial
towns and in some small towns with educational traditions, faced major problems
in increasing and updating their collections. However, in many cases they were
able to change with the times by including new items for pedagogical illustration
of the most topical areas of physics.

The analysis of the Spanish school collections in physics and chemistry offers
valuable approximations to the study of science in the classroom. However, a
more in-depth study is still needed in order to elucidate how the collections were
used. This research will have to integrate other sources as well, such as scientific
instrument collections. teacher and student notebooks, textbooks, and trade cata-
logues. The recovery of these sources is currently being developed through an
online project supported by the Catalan Scientific Instrument Commission
(COMIC) which is currently creating a repository integrating these sources and
offering updated information tools on Spanish projects in this field."®

Abou
schoo
foreign instrument makers,

hecked at

16 The details of this project and the cument state of its repository can be ¢
www.instrumentscientifics.com.




154
Mar Cuenca-Lorente and Josep Simon

REFERENCES

Ametller v Marill, N 1861 *Inv i
¥ Manill, M. nventario de los instrus

T ! ; mentos, aparatos y demas obyj

st d;'IGf.mna pam. la ensedanza de las di\'o:rsas’ nsigmlur?ns' in M ’Jm’s que' Fosecl

.( y ‘ ra del curso acadeémico de 1561 g §862 en of Instituto P — i'"“'."m feida en la
o " rorml. 8lm‘prcma de F. Darca, sucesor de | Grases pp. 33-135 rovinctal de 2 Ensenanzg de
! - post-1873. “Material Cientifico’ [ma script imventony of th,

I g \ Amanuscnipt inventory of the scientific coliecti
Andemsauto of Val eflrc'::. It:;f‘(:r‘e‘ :I‘\::;t:r‘l 8‘;7:] Archive of the Instituto Luis \"ivc:c\;::::c?: e

. con y i 1 a ue. d
cotea Hntamca, 40101 and 21 mo ”kmﬁry School in Nineteenth-century Europe’, Poegy.

/:::::mn.: E)(K)I;)':" Education m France, 18481870 Oxford: Clarendon P
. B O 7S Educan " : . : o X
“ﬁadén - fn:ncéa. vdeo:(:gla v I:vhuca en Lspada; Augusto ..\r:im:fs: 184319
Balpe e o ~L‘mmgn::‘tmll \eteor ogico’, BILE. 53, Diciembre), . I;H Oyl
. C. 1997, ent des sciences phvsi ;nai “un corps |
i ignem Vsiques: naissance
m."m\wll;: ((iné(l.‘(c siecle)”, Histowre oo I'éducartion, 73, janucr‘;pd;?—;; 7 professonl (fn
ste, T \ alw. and T. Laporte. 1995. Lex sciences dans l';:mv neme
Ben Cals. g‘a m-; officiels. Panis: INRP-Editions Economica ™
omeu-Sanchez, J. R. i ‘ A
B e .’ll ,'Rs" il;l: ir;’ L\:;‘clu;l-Gnrlm (eds). 2006, Chemisiry, Medicine, and Crime: Mg.
o o Ator 1831) and His Tumes. Sagamore Beach: Science Hist ication
e'sw 'nsﬁ;‘ :Z Ilg()‘l’ lmgnta(m del material cientifico existente en las ;I;::: ?“hlé‘fal’oﬂs~
exe ],,_,,,,,,,0' v . s;m’orla leida en el Acto de apertnra del curso umdc’nuro' d} . !;3;6"“'35 &
Lo . ocal de Segunda Enseianza de la Villa de Figneras. Fi ; gl
-orenzo Mirgeville, Rambla, pp. 1--16. e, Figuerss: Imprenta de

Casals Berges. (). 2006. T Y
] . €). 2006, Tots a l'escola” . g
i ola’ £l sistema educatin liberal on la Lioida del XIX. Valin.
Consetl royal de 1'instructiof i trum,
) s n publique. 1821a, *Circulai i
P ° 2la. aire relative au catalogue i
htmcqc gl:[ ::n;::t 'FOEPQS“ l(csd cabinets des colleges rovaux, 16 jasncf t;;;“: n ;ﬂl;dlt
ste, C. | 3 - Laporte (eds), Les scivnee: enseig dair e,
Terien offenn. Do b ol qg-m;‘ sciences dans Uenseignement secondaire Sfrangais.
-—. 1821b). ‘Circulaire ann i
X ongant 'envoi aux recteurs de ¢ j
v — I nt | 2 urs de I"état des objets d ¢
Bclhnstrc C L;alpp:omr]! :_T "l:;‘lo“dpour leurs laboratoires de chim:tj 29 a::lt Ilcss" I“":;S;S
. C. N - Laporte (eds), Les science, - ire :
cats. Textes officiels. Pans: INRP Pp. lﬂ'l—l‘()ssuem e cans !
- 1842, *Arréié détermi list instr
nant la liste des inst
e Amae d lis struments de physique nécessai ]
m(::;)’:;};l!. 27 décembre 1842° in B. Belhoste, (. Bal::cyanld l_r"i:t‘ss‘-:f“ o e
| e da -,\:é:"":"wm‘."" secondaire franguis  Textes officiels P‘uis: IN::P ;r: “Ii;)l l;: **
. . ¢ determinant la liste des instru ] imic et pr chimiques ne
ol : e des nstruments de chimie et produits chimi tee
s :ls ﬁhaquc collq..c royal. 27 janvier 1843, in B. Belhoste p(‘ Bu::;s Lh,lmlqws npmms;
ds), Les sciences dans enseignement secondaire trangais, T*' s off 5 M'd T
o Jrangars. Textes officicls. Paris: INRP, pp.
De los Herreros, F. M. 18 .
. Fo) 861 ‘Invemtario v coste de |
RN I ¥ coste de los instrumentos, aparatos, J
in Uclm:",‘, i‘:f;: '-:fte'in‘gnulu. para las ensefanzas de Fisica v Our:mic:l v ::(:id;“ y f’t‘mf"s
Istitite Prm-iumfl ’i--‘ q"," - D. Francisco Manwel de los Herreros, Director v ar .:’caFfones "
e Provin de Sceundu Ensedanza dv las Boleares, en la solenne o e
et .( 61 :; 862 Palma: Imprenta de D Felipe Guasp ’ e aper def urso
cleado Criado, B. 1993, Hisroric ‘ .
o ¢ . . His 0 e la veducac 'n Exspana v ri
Del E,‘""'"\'.‘ ontemporinea 11789 1075, '\115;.:1"51‘3,‘1::0':‘;-,;"\"1",: z: e L educacion en la
cleade & Vargas, A 1860, *La Esc ‘on 'y el
; . *La Escuela Normal de Filosofia y ;
oo A 1860, ) : 4 e Filosafia y algunas consideraciones s
e ¢ seeunda ensefanza’, Revista de instruccion piiblica, 9 (3) (L )ct‘ul;'::1 tsp“;’h]"::l
| . ) <. pp. 149-
Diaz de s Guandia, E. 1988 Evolucion v

dgnement secondaire fran.

enscignement secondaire fra"_

desarrolio de ta Enseianza Media on Espaiia de 1875 a

1930 Un confhico polinco-pedagogico. Madnd CILDE

Physics and Chemistry Collections in Spanish Secondary Education 158

‘Imventatio de los instrumentos, aparatos v demas objetos que posce
sefanza de las diversas asignaturas’. in Memaria leida of dia
Segunda Enscianza de Oviedo. on el acto solemne
o de 1861 @ 1862, por e doctor D Rafucl Daz v Monaste-

Monasterio, R. 1861,

Diaz ¥ )
¢l Instituto de Oviedo para Ia en:

16 dc senembre de 1861 en of Instiuto de

de la apertura del curso académie
rio. Oviedo: Imp. v Lit. d¢ Brid. Regadera y Compania, pp. 23 121,
pomingucz, 1. 1861, “Inventario ¥ coste de los aparatos ¢ instrumentos cxisientes €n ¢l Gabinete
de Fisica v Quimica®, in Memoria leido of dia 16 de Setiembre en la inaugnvacion del curso
de 1861 i 1862 en ol Insunao Provincial de Segunda Enscitanza de Palencia por ol Doctor
D. Inocencio Domingues. Palencia: Imprenta ¥ libreria de Jos¢ Maria Herran.
ponnelly, J. F. 2002 The “humanist’ critique of the place of science in the curriculum in the nine-
(eenth century, and its continuing legacy’. Histon of Education, 3116), pp. S¥&-S5,
o RodrigucZ. ‘A, del. L. Gonzilez de Lastra, V. Guijammo Mora, E. Hidalgo Chmara, and R. M.
Mantin Latorre. (2000). Instrumentos cientificos para la enseianza de lo fisica. Estudio reali-
zado por ¢l Museo Nacionat de Ciencia v Tecnologia dv la colvecion historica de instrumen-
tos cientificos de la facultad de cienckas fisicas de la Universidad Complutense de Madrid.
“adrid: Ministerio de Educacion, Cultura y Deporte.
F. 1861 “Inventario de los instrumenlos aparatos v demas objetos que posee ¢l Instituto de
la apertura del curso acadenicn de 1861 4 1862 en ol Instuto
Farifia. Srio. Honorario de S. M. ¥
smbre de 1861, Monforte: Im-

Egid

Farifa.
Monlorte in Memoria leida en
Provincial de Monforte por ¢l Lic. Don Francisco
Catedrdtico Director Propietario on el mismo, ¢l 16 de Setic
prenta de Ramon Cortiitas,

Fournier-Balpe, C. 1994, Histoire de Denscignement de la physigie duns $enseignement sceon-
daire en France an XIXe siocle. unpublished PhD thesis.Université Paris XL

Gil de Zarate. A. 1846, “Circular previniendo a los Institutos se provean de los instrumentos
necesarios para la explicacion de las ciencias fisicas y naturales, 15 de Setiembre de 1846° 10
Coleccion Legislativa de Espaia. Tercer trimestre de 1848, Tomo XXXVIL. Madrid: Im-
prenta Nacional, pp. 354-65.

1847, ‘Real érden pot la cual se manifiesta al sefor director gencral de instruccion priblica

que S. M. ha visto con agrado ¢l buen exito de Ya comision que llevo al estrangero para ad-
quirir miquinas v otiles necesarios ¢n las universidades®. Boletin Oficial de Instruccion
Piiblica. S, pp. 129-3T.

=, 1850. Obras dramdticas de D. A Gil de Zdrate.

ogrdfica v dada a luz por D. Evgenio de Ochoa. Paris: Baudry.

— 1855, D¢ lu instruccion priblica en Espaiis. Madrid: lmp. del Colegio de Sordo-Mudos.

Green, A. 1990, Edncation and State Farmation. The Rise of Education Systems in England.
France and the USA. Basingstoke and London: Macmillan.

Guijarro Mora, V. 202, Loy instrumentos de fa ciencia ifustrada; fistca experimental on los
Reales Estndios de San Isidro de Madrid (1770 -1835). Madrid: UNED.

Herrero, D. 1861, “Inventario ¥ voste de los aparatos de Fisica. Quimica v sus aplicaciones’

> Enseiamza de Castellon de la Plana durante of curso

Edreion precedida Je una noticia bi-

Memoria del estirdo det Insumte de
A 1860 0 1861, leida on la solemne apertera del de 1561 a 1862 por su Co Dircctor interme

D Domingo Herrero. Castellon: Imprenta v I.ibreria de Vicente Perales v Navarro, pp. 9-15.
La-Rusa. M. 1861, ‘Insentarto v coste de los instrumentos 3 demis objetos de los gabinetes de
L in Memoria leida por D. Mannel La-Rosa. Catedratico dv Pyuologia
Lagica v ética v Dircctor det Instiute e Segennda Enseianza Jde Lérida en lu solemne aper-
prar ddel enrso de 1861 @ 1862, Lénda- Establecimiento topogratico de D). Jos¢ Sol, pp.25-42
abinete de Fisica y Quimica, Aparatos para la ensehanza de la Fisica
de 1861 0 1862 en el In-

Fisica y Quimica’

Laopez de Cerain, D. 1861 G,
y Quimica”, it Memwria leida en la apertura det curso acadiémico
sttnto Provincial de 2 Enseanza de Sovia. por 1) Dionisio Lopes de Ceram. Catedritico v
Drrector de diche Establecimiento. Sona: lmprenta de D. Manuel Pef. pp. 23-30.

Lopez. G. 1861 *Inventatio de los instrunicntos v aparatos de Quimica v Fisica’, in Memoria leada
ol dia 16 de Scpnembre dv 1361 en L solemne apertvra del stitnto Jdo Segnnda Emeianza




156 Mar Cuenca-Lorente and Josep Simon

Yo Ciudad Real. Por of Director
ubisco, pp. 18-24

Lopez Martinez, D. 1999, £, enseRanza de la fisica ¥ la quimica en Espaia en g eg,

Yeenndaria en el primer wrcio del siglo XX en Espaia, Unpublished PhD thesis, Ung
Murcia.

Marting, Rives, ). 1861. ‘Gabinete de Fisica-Quimica. Inventario de tod
¥ efectos exist s en dicho gabi en 1° de Octubre de 186"
Segunda Enseianza de Burgos. Burgos, pp. 1-11.

Moreno, A, 1988, ¢ng

clencta en cuarentena. La fisica académicy en Espaiia 11750-1
dnid: CsIcC.

Moreno Gonzslez. ). M. 1861. ‘Inventario del Gabincte de Fisica®,
mico de 1861 a 1862 dol Real Colegio de San Bartolomé r
Ensettunza de la Provincia de Granada. Granada: Imprenta
batel, pp. 20-24.

Moya Circel, T. 199, La ensedanza de las clencias. Los origenes
la universidad espaiola, Unpublished PhD thesis, Valencia:

Muitoz y Gamica, M. 1861. “Inventario de los instrumentos y aparatos de Fisica y Quimica’, i -
Memaria leida en lo solemne apertura del curso académico de 1861 o 1862. y
tribucion de premios ordinarios Y extraordinarios del curso 1860 4 1861, por et Director doy
Instinno provincial de Jaén, D. Manuel Muno: ¥ Garnica. Jaén: Imprenta de D, Franciseo
Lopez Vizcaino.,

Muntada y Andrade, J. 1861, *Gabi
modelos y demis objetos para

D. Genaro Lopez. Ciudad Real: Imp. de C.

as las miquinas, any
\ in Memoria del Instityp,

900). Mz

in Memoria det cursg acads.
Suntiago. Instituto de

de D. Francisco Venturg y Sa:.

de las facultades de clencias gy
Universidad de Valencig,

nete de Fisica, Inventario y costo de los instrumentos, Gparatoy, )
el estudio de dicha asignatura’, in Memoria acerca del estady
del Instituto de Badasor, leida en la apertura del curso de 1861 ¢ 62 por su director Don Jasé
Muntada y Andrade. Badujoz: Imprenta de Arteaga y Compafiia, pp. 27-31.
Orodea y Urdaneta, J. 1861,

“Inventario de los instrumentos ¥ aparalos que conticne el Gabinete ge
Fisica del Instituto provincial de Logrofio’, in Memoriy acerca de,

1 estado del Instituto de 2
Ensenanza de Logroio, leida ef dia 16 de settembre de 1861, por el Director, Don Julian
Orodea y Urdaneta, en ol acto solemne de lo apertura det curso de 1861 4 62, Logrofio: Im-
prenta y Litografia de Ruiz, pp. 1-8.

Pastor Diaz, N. 1847a. *Circular para
instrumentos que les falan para la enseitanza
de instruccion publica, Cofeccion de Ordenes
ramos de la instrivccion piiblica secundaria v
8.

-1847b. *Catdlogo Modelo de los instrumentos de fisica-quimica necesarios para las

demostraciones en las citedras de los institutos provinciales de segunda enscilanza (10 de

Abril de 1847)", in Ministerio de instruccién publica, ¢ oleccion de Ordenes generales v espe-

ciales relativas a los diferentes ramos de lg instruccion pliblica secundaria v superior, Ma-

drid: Imprenta Nacionai, Pp. 332-38.

Paula de Sola, F. 1861. *Gabinet
estado del Instituto de
hijos, pp. 1-8.

Perejon y Campoamor, L. G. 1861. *Catdlogo de los instrum,
evistentes en el dia de Ia fecha ¢n ¢! gabincte de dicha asignawra’. in Memoria def Instinuto
de Segunda Enscianza de Orense, leida en la Apertura del curso de 1861 G 1862 por su Di.
rector v Catedritico,

Lic. D. Leoncio G, Perejon y Campoamor. Orense: Imprenta de Don
Agustin Moldes,
Pidal, P. J. 1846. *Real Orden mandand, se

A,
para proveer a las Universidades, Madrid, 2'8 de
Espaia. Cuarto trimestre

de fisica (10 de Abril de 1847y, in Ministerip
generales v especiales relativas a los diferentes
Superior. Madrid: Imprenta Nacional, pp. 330-

e de Fisica y Laborutorio de Quimica’,

. in Memoria acerca det
Enseranza. Provincia de

Malaga. Malaga: Imp. de D F. Camreras ¢

eNtos v aparatos de Fisica y Quimica

mstr ¥ 3

Octubre de 1846", in C
de 1846, Tomo XX\IY. Madrid, pp. 76-77.

s de fisica y quimi
leccion legislativa de

S 3 b 4 ton 157
Physics and Chermstry Collechions in QP&ll‘llSh Secondary Educa

13, 61 entan e los Gabinctes de isica y Qui 1ca. In Memoria
V. 1& "

ia. Inventario y coste de lo

Garc! . Gabinctes de F Quim! In Me

e I de septivmbre de
RNz > Huelva leida el dia 1 i
lel estado del Instituto de 2 Enschanza de Hue o 6 A ‘e
, Garcu. en of acl mne de

" v
6! t;mr el Directar del mismo Don Vicente Rodrigues
18

y Moreno.
of curso dv 1861 a 1862. Huelva: lmprenta de D.J. R:’):: iy“ca o mica con sus
r:cd\L fl:;enmﬁo y coste de los instrumentos ¥ npar‘z;msv En.u;fmn‘:a e O
—— i ac del estado del nstinao de - 2
icaci *.in Memoria acerca de '
llcaﬂOﬂlt_S fia y libreria de Manuel Gonzalez Redo:ld‘o abricantes d instramentos de
lmpmll‘ml‘, “fg;?mon and J. R. Bertomeu Sanchez, 2002. dLAos C:\mcm T e e ehriend
i iversian ‘aléncia’. in J. R, Bertomeu Sanchez and A. tmar (cds). Abriendo
e ‘ s Ci i ‘alencia. Valéncia: Um
. Uﬂ"."fs)‘:' » d:r\ Z:::‘rulmenms Cientificos de lo Universidad de Valencia
fas Cajas Negras. " -
deren i | Gabinete de Fisico en el ¢
e V“'é"ﬂf} - Aquinas ¥ aparatos cxisienies en € o
Roiz. S |35|.)~_ C"‘““Lﬂ“ lc:;b(')as mcnwri;l que en la solemne aperiura de ,’o;,‘l'::‘tlli;;;l:'m enel
) d:( D’Ifl;:znsh';‘ean:: de Q;Iumanm, Ievo el 16 de Sclu',mgn’ g«- gl':/f,’,, ,::,i', nlo dispuesio <!
et 96 del Reg ; de 22 de Mavo de 1859, ¢l Dr. D. ”—:3
iculo 96 del chlavn." nio de 2 " e iy |
:.";;rdrélico de Matemdticas. Salamanca: ITW‘," os ol estudio e la Fisica l)_l Q“'"‘":l‘:’-‘l;:j
e tos y ap sica ¥ Quimni
St . 'S. m‘ﬁ'L :’n ::nria Icida)cl dia 16 do Sepriembre en la muf!E"’lruL’o,,:r‘ ;)o';v Luis Sergio
o of ;“ .m(um Provincial de Segunda Enseanza de Cdce r("t.l ) smrh o s e
P t’"[)tf’cc':;r de! mismo Establecimionte. Ciceres: Imprenta ¥ W
Sanchez, Dir : e
[ ! de Perinat y Compaiiia. 3
P M. de. 1850. Pian de estudios. Madrid: imprenta de la V. de Pennat y
Seijas Lozano. M. de. 185 ! e o
cmg:ddelg‘;’s. C(;::?: ;’: Fisica y Quimica. C#I‘;ﬁoddtflzslimrx(:;rcl?é.‘,' cn ¢l Instindto
SO ies en ¢l mismor. Ed.). Memoria leida ol dia e S, ,l 8462 en ol Insinio
e O o nsomancs e - 1 ! acto solemne de la Apertura del cu S X v
e o . Miamel Son ispridencia, Catedratico de
a5, o o o Senante, Doctor en Jurisprin
{ Sedor D. Manuel Senante, Jur o, Catearinen o
A ;’86f: ’:’:B:rwlmr del mismo. Alicante: Imprenta v Litografia de Pe
Retorica y Poética ) o
 sim L. 1861. Memoria fcida {...] en ol institnte provincial de segunda ensehianze
iC Sﬂmhn" cres: Anon oncha . 108 y pricticas
o o Ca:em"ml‘;:l:\zf A.. and Bertomeu Sanchez, JR 20{)5. I:s"\l::ll::ci;; )d::; Acticas
S o Ggw Ila cicnci;s fisicas v quimicas en la Universidad de X
de enscianza de las ) " .
oo tes copiecions. ica i quimica dels instituts de sccundaria; Cataloga
 siglo 1, ). 2008. ‘Les col leccions de fisica i quimica Cels e e e 501
S'm"" F‘&“t:&i | :nem&ﬂogic“ Actes d Histdria de IZ E‘u'mva ] ;Irca ,:Z. ! :,,,d E;“..[a"d; D .
cifh, es DRIcS . Nincteenth-Cenfury gla e Produc.
i Physics in Nineteen . The Produe
Ry 2309 : [(;0,"" ::"::;"Z’ﬁ of Ganot's Textbaoks. Unpublished PhD thesis.
tion, Distributic se o | ’
: ion e ia do século XIX,
. S 2007. A Discipling dv fisica ¢ quimica na edumru:nlx,;::::ﬁ;:y?di'::‘ deulo NI
e, R; - n: (" roducion do coficcemento, @ modelo espaito nU i.wr;idmjc e
O, e A vecsin en Galicia. Unpublished PhD thesis, Un
Europa ¢ da sua ¢ |
J demas objetos
o Ctm‘fln ‘:6;2‘ *Inventario v coste de los instrumentos, apan;t(;s; ::);:l:;:lvl demis objelos
S el v - ica y Quimica’. in Memoria acerca del e 1 :
. Fisica y Quimica’, in . : i Instto de
pamdell:'c:::g::‘:rd; dlta- P('ml('vc):lru. leida of dia 16 de Seéufmhn ;’l; {( s:; 'I {)l:;lr ;  Doctor D Lok
Maria So : i logia. Logica v Etica, v Dire o
i . Catedrdtico de Puicologia. cu. V. el mice, 1 acl
5";rr‘:nf‘:zfll’(:ou/wrrurn del curso de 1861 ¢ 1862. Pontevedra: Imprent
50[¢H '
i ; demas objctos
gy jmi de los aparatos, instrumentos ¥ ' :
Uriarte, 1. d. M. 1861, -Fis:ca-Oulmrcg. ln“m:::;ce o |ns'l);!u10'~ in Memoria Ie:du of ‘g" f f ‘:
b o - 2, - I
phar lﬂ‘; 1861 ;1: ::It:mnv ;m'mra de los estudios del Instiuto de 2* Ensehanzi
Setiembre de 1861 en




158

Mar Cuenca-Lorente and Josep Simon

Pamplona por el Dr. D, Juan de Mata Uriarte, Catedriitico de Fisica.

Qlll'mica
dicho establecimento, Pamplona: { mprenta de Francisco Erasun, pp. 3-7. ¥ qu,.,‘ N
Venwra v Solana. V. |Rs ], ‘Inventario y coste de jos instrumentos, aparatos, modelog y S
objetos existentes en el Gabinete de Fisica v Quimica ¥ en el Observatorio MeleoTolggings @
Memonia detl Institste Provincial de Segundy Enseitanza de Huesca. Huesea: '“’Pl'tll * &
Mariano Castaneda,
Vifino Frago, A. 1982, Politica y educacion en los origenes de la Espaiia contemporgneq, E
especial de sus relaciones en ha enseRanza secundaria. Madrid: Siglo XXI.
Williams, M. E. W. 1994, 7, Precision Makers: 4 tastory of the

nstruments industry jyy Britg
and France, 15714- 1939 | ondon: Routledge.




