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PREFACE

The literature dealing with historical researches
into the different grades and types of schoolingfﬂhat
havg existed in this country is voluminous; vdiuminous,
too; are the books about the history of Science and of
the sciences, 1In considering the more specialised field
of science teaching in the schools Foster Watson's
'The Beginnings of the Teaching of Modern Subjects in
England' and D, M. Turner}a 'Hiatory of Science Teaching
in England' are general wérks but there have been pub-
lished in the last decade, a number of short articles,
as well as onme or two theses, which deal with certain
aspects of biological subject teaching in schools during
the period under review, In particular, Miss Brewner's
articles in the 'School Science Review' on Botany,
Zoology and Physiology teaching in the Nineteenth Century,
E. S. Brown's article in the same journal about Zoology
teaching in the century from 1851, and B, S. Cane's
article in the 'British Journal of Educqtional Studies’
c9ncerning secondary schooi work in the scientific and
technical subjects have proved valuable. Miss R. M.
McDonald has covered Grammar school biology teaching
from 1850 in her thesis and the researches of G. W. Thomas
and E, L. Greenberg have also been helpful in discussing

biological work in the Dissenting Academies and the

N
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Private Schools respectively. (See Bibliography)

This account deals with a larger slice of English

schoolteaching
background and
discuss and to
applied to the

the last three

history against a changing historical

an attempt has been made throughout to
correlate the nomenclature which has been
Sciences and to portions of them during

centuries, It is in this light that the

material is first considered in the Introduction.
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INTRODUCTION

This work mentions freely words that have been
in use for some time to descriﬁe and limit small por-
tions of science, partitioning that discipline into
more or less manageable slices, which reveals how vast
the collections of scientific material hgve become.
'Natural Science', for instance, deals with a number of
subjects of which 'Biology':is now one. ‘'Biology' is
a relatively modern word covering a group of subjects
that are zoologigal or botanical in content, Thus such
sciences as Embryology, Parasitology, Bacteriology and
Mycology contain more specific biological data and each
has its own terminology and its own particular boundaries,
although these parts of Zoology and Botany do overlap,
in subject-matter, within the parent disciplines. Such
subdivisions of a science are therefore not mutually
exclusive and, although a specialist or expert in any
one of them might not lay claim to expertise in another,
he would find common ground with his fellow scientists
in that particular thought-proceas which is called
'scientific reasoning' and which is only applied common-
sense, All of the sciences have grown out of the study
of the material and phenomena of Nature and natural
things, and the methods used in investigating the facts

of each of them are similar.,. Further, since science is
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geared to the business of living and is concerned with ex-
plaining the facts about a material world, all specialist
scientists muét be able to communicate with a mass audience.
Thus another thread runs through the fabric of science;

it is a thread of simplicity. Scientific discovery is
always empirical and therefore must be explicable in

simple terms, since science is not only the concern of
scientists but of‘all men in their everyday dealings with
life.

It is this interrelationship between the simple and
the complex that is important in consigering the growth of
individual sciences. It is reflected in the history of
the developmeunt of the modern scientific subjects and is
especially well revealed in the collection of material
now dealt with as 'Nature Study' in schools. This desig-
nation was once given to a study of all natural phenomena,
whatever their form; in the beginning it represented all
the science there was. It was this study of Nature to
which Aristotle devoted much of his thought and observation
and of which Juan Luis Vives, in the sixteenth century,
wrote in a purely literal sense. In the twentieth century,
modern usage has given to Nature Study a special nuance
of meaning by which the term is held to cover only some
simple account of biological matter for young children

and under this heading the account is not commonly associa-
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ted with a full and free flow of scientific jargon and the
infusion of scientific reasoning., It might be suggested
that Nature Study, when well taught in the 1960's, has
some of the intrinsic qualities that it had for Aristotle
because the uncluttered minds of children can, by this
means, be introduced to the proper use of their senses
in appreciating the wonders of the world about them, a
point of view which will be more fully discussed later.
However, if this be true, the evolution of this essential
stage of enquiry (or, perhaps, the return towards it) must
be considered, Any absolute link between twentieth century
usage and, say, the Aristotelian usage of the term 'Nature
Study' is tenuons but the changes in the terminology applied
to the biological sciences throughout those intervening
centuries mark a process that is evolﬁtionary, with the
concomitant growth, digressions and counsolidation that
this word implies; The development of the subjects of
science is partially reflected in the teaching of them in
the schools;_even more important, the reasons why these
subjects gained admittance to school curricula have to be
evaluated.

Another term much in use by scientific writers is
*Natural History', but rarely has it been used in its
literal sense of describing the history of Nature so that

now it has a narrower connotation by which the more
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academic studies of the professional zoologist are
divorced from those of his amateur colleagues. Here
again there has been little consistency and in the educaz
tional works of the nineteentb century, especially, dif-
ferent authors have used this title for different descrip-
tive purposes, The usagesof all of these names have been
continuously modified against a changing background:.caused
by increases in the amounts of factual knowledge about;the
universe, With the inqreasing intricacy of discoveries
about natural phenomena the amassed bulk of data created
a need to set -finer and finer limits to particular divi-
sions of scientific thought, with the result that writers
have tended subtly to modify the terminology of their
predecessors and this has often caused a restriction in
meaning.

It is against this hackground fhat the terminology
used in this work is first considered. 1 have attempted
to trace, albeit very briefly, the broad lines of growth
of that collection of fact and theory seeking to explain
the problems of life and of living things which T, H.
Huxley called the ‘'Life Sciences'. This is followed by
an attempt to 'set the educational scene', as it were,
in which the biological sciences began to be introduced
into the schools, by considering the attitudes towards

these subjects of some educational reformers and philosophers.
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In this latter account I have quoted from writers
such as Vives and Comenius, Hartlib and Milton because
they were in the van of the ceaseless attempt to change
the material content of school learning., Each of these
men was in s?me way concerned with the study of Nature
and advocated that it was an essential part of any educa-
tive process. It would be reasonable to generalise by
saying that their concern sprang from belief in the inti-
mate involvement of man with the creations of God. There
have been other authors who have advocated that the schools
of England should include in their syllabuses some study
of the biological aspects of natural phenomena but their
reasons have not always had their origin in an awe of
God's works. Nowadays it seems that there is a brisk
desire to lay the foundations of scientific schooling
early, so that there is time for specialisation by the
pupils., When the cry goes up for more and more scientific
endeavour, as it does now, for instance, and Science is
viewed as a sort of panacea for whatever ails us, then
the teaching of the sciences becomes utilitarian. Perﬁaps
the biological sciences, by their very nature, have suf-
fered less than most in this respect, nevertheless this
aspect is one which, in the past, has led to important
changes in the amount of teaching of other sciences per-

formed in schools and cannot be neglected in the case of
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the biological ones.

Succeeding chapters are devoted to discussion of the
work done in biology in the educational establishments
that existed in this country from 1660 until the turn of
the twentieth century. In each of these chapters I have
tried to summarise hoth the origins of a particular kind .
of scholastic.establishment and the feelings and motivations
of those men and women who were concerned with the inclu-
sion of nature work in them, By these means it is hoped
that the development of the teaching of the biological
subjects can be clarified so that the whole thesis por-
trays that evolutionary process of which I have written
above, |

1. The Nomenclature used in this account.

Even by modern critical standards the biological
writings of Aristotle were in many instances scientific;
although no experimenter, he was an observer of things,
especially of animals and plants in the field and he pro-
duced accounts of these organisms that are exceedingly
accurate:

"Among viviparous animals are man, the horse,
the seal, and other animals that are hair-coated and
also, of marine animals, the cetaceans, These latter
creatures have a blow-hole and are provided with
lungs and breathe, Thus the dolphin has been seen
asleep with his nose above water and snoring. The
dolphin takes in water and discharges it through his
blow-hole but he also inhales air into his lungs, so
that if caught in a net he is quickly suffocated for
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lack of air."(1)

In the book he edited 'Studies in the History and

Method of Science', Professor Singer quotes another pas-

sage from Aristotle:-

"Birds and scaly reptiles ,.... because of
their heat produce a perfect egg, but because of
their dryness, it is only an egg, the cartilagi~
nous fishes have less heat than these but more

moisture, so that they are intermediate, for they

are both oviparous and viviparous within themselves,
the former because they are cold, the latter because
of the moisture;for moisture is vivifying, whereas
dryness is furthest removed from what has life.
Since they have neither feathers nor scales such

as either reptiles or other fishes have, all of
which are signs rather of a dry and earthy nature,
the egg they produce is soft; for the earthier
matter does not come to the surface in their eggs
any more than in themselves. That is why they lay
eggs in themselves, for if the egg were laid exter-
nally, it would be destroyed, having no protection."(2)

Aristotle asked gquestions of his environment, many

of them posed in these descriptions of animal and plant

life, and in doing so he collected facts about organisms

from which he was able to theorise. Even if the answers

he found were sometimes incorrect and even if they were

so often accepted uncritically in later years by other

writers, they did comprise descriptions of the organisms

a8 they lived. Aristotle was actively involved with

Nature, to which there was, in his time, a factual limit.

(1)
(2)

C. Singer quoting Aristotle. 'A Short History of
Biology'. Oxford. 1931. Pp, 31-32, _
From 'De generatione animalium' C. Singer. 'Studies
in the History and Method of Science'. 0,U.P, 1921,
Vol, II., P, 31,
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Professor Singer notes:
"Aristotle was not content with investigations
of the structure and habits of animals in the field
which we nowadays call 'Zoology'. He wrote also works
on the functions of the organs and parts of the body,
that is on Physiology, and also, perhaps, on Botany,"(1)

In Aristotle's works, them, are to be found the begin-

nings of the study of Nature; without a scientific vocabulary

the whole mass of natural phenomena found amongst organisms
were his to study as one science, and so he laid the

foundations of biology.

Many centuries later, so little scientific progress
had been made that it was nossible for Juan Luis Vives
to advocate that the study of all natural phenomena was
feasible for a scholar, Believing that nature study was
a form of sense-experience, easily understandable hy hoys,
Vives, who appreciated that induction was as much a part
of scientific method as deduction, was ablé to write in
his book 'De tradendis disciplinis':

"The youth will find Nature-study easier than
an abstract subject, because in it he only needs
alertness of the senses..."(2)

However, Vives was conscious that the world of
natural things contained a wealth of matter for the six-

teenth century student to assimilate and qualified his

advice to such a scholar:

1) 1Ibid. P, 43,
2) Foster Watson. 'Vives on Education', C.U.P. 1913, P, 169,
cguoting from 'De disciplinis', first published in 1531,
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"(He).....will seek out and get to know many
things from those who inhabit those spots., Let him
have recourse, for instance, to gardeners, husbandmen,
shepherds and hunters, ..... for any one man cannot
possibly make all observations without help, in such’
a multitude and variety of directions. But whether
he observes anything himself, or hears any one
relating his experience, not only let him keep eyes
and ears intent, but his whole mind also, for great
and exact concentration is necessary in observing
every part of nature, in its seasons, and in the
essence and strength of each object of nature."(1)
Thus both Aristotle and Vives could write about the
study of Nature in a literal way because the collection
of data was only thers beginning to be sufficient for the
partition of such study into 'subjects' to take place,
One branch had been very early the subject of much enquiry
for very practical purposes, and this was Botany for a
knowledge of herbs was essential in compounding medicines:
Noteworthy in this context are the botanical works of
Theophrastus (c. 380-287 B.C.), which contained the begin-
nings of a botanical vocabulary, some fantastic nonsense
and a lot that was keenly observed, accurate and useful.
The herbalist Crateuas (c. 90 B.C.) produced some accurate
sketches of plants for medical uses and Dioscorides pro-
duced one of the first herbals during the first century

A.D. Charles Singer summarises the position whén he writes:

"After medicine, alchemy, and astronmomy, the
practical sciences in which the West exhibited activity

(1) 1Ibid. Pp. 170-171
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in the Middle Ages were botany and optics. Botany
was always studied in connexiom with medicine, No
advance was made in the use of drugs save what was
borrowed from the Arabs. There is, however, some
indication of a revived interest in nature in the
graphic representation of plants."(1)

With the advent of printing the herbal became a
particularly useful means of passing on recipes for drugs
and accounts of plants, many of them foreign to this country:

"The medicine of the age ,.(the sixteenth cen-
tury).. laid special emphasis on vegetable drugs,

so that physicians were accustomed to distinguish

a large variety of native and foreign plants., The

artists also had paid much attention to plants, and

several had devoted themselves to the study of their
habits and habitats., Lastly, the arts of the woodcut
and the copper engraving had been perfected, anad
there was a number of craftsmen capable of produc-
ing admirable illustrations of living things and
especially of plants, Thus books began to appear

in which plants were portrayed with lively skill,"(2)

Burton in his 'Anatomy of Melancholy' (1621) men-
tions the coloured plates of plants in Besler's Herbal
and Foster Watson notes that Bartholomew Glanville's
compendium of natural history, writtenm in the thirteenth
century, contained material about medicine, plants and
trees and extracts from the works of Aristotle and Pliny
concerning birds and fishes.(3) A particularly accurate

herbal was that of Fuchs, whose 'De historia stirpium'

(Basel) was published in 1542, Dr, Turner's Herbal was

(1) C. singer. 'A Short History of Science' 0.U.P. 1941,
P. 160,

ézg Ibid., Pp. 175-176.

3 Foster Watson. 'The Beginnings of the Teaching of
Modern Subjects in England' Pitman. 1909. P, 180.
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published in three parts in 1551, 1562 and 1568; Gerard's
Herbal was written in English in 1597; John Parkinson's
'Theatricum Botanicum' in 1640; Malphigi's 'Anmatomy of
Plants' was issued in 1665, and Ray's *'Historia Plantarum'
between 1686-88, The botanist John Goodyear (1592-1664)
published throughout his life accounts of indigenous
plants of which the following, a description of alder,
is one:

"The strobilus or fruite of the Alder cometh
forth at the beginning of the springe when the leaves
first appeare, they growe from the toppes of the
last yeres twigges,. clusterwise though not so neare
together as the berries of the vine, about 8 or 9 in
a cluster, ,.... afterwards growinge like in fashion
to an,o0live not fullie so bigge as a sparrowes egge,
composed of many brownish scales standinge verie
neare one another betwene which the seed lieth, These
usuallie hange on a yere or more."(1l)

In the face of so much academic knowledge it is
perhaps not to be wondered that D. Guthrie can comment
in 'A History of Medicine',

"Parkinson was the last of the great English
herbalists., Herbalism was becoming divorced from
medicine; (and was) ..... no longer a subject of

scientific study."(2)

Like Botany, zoological studies arose from the

greater scientific engquiries of medical men.
However, at first, the published works and picture

books contained much that was fabulous and mystical.

(1) R. T. Gunther, 'Early British Botanists'. 0.U.P. 1922,
P, 175,

(2) D. Guthrie. 'A History of Medicine'. Nelson. 1945,
P, 132,
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The Natural History Museum has published some mediaeval
natural history cards of the 'Hortus Sanitatis' printed
by Jacob Meydenbach at Mainz in 1491, In'the account of
the picture cards, the Museum authorities note:

"Soon.after the invention of printing a number
of books dealing with natural history were produced,
for the most part in Germany, Like the earlier
Herbals and Bestiaries, from which they were largely
compiled, they contain a.strange medley of scraps of
classical mythology, astrological symbolism, wmateria
medica, and biblical commentary. ..... It was charac-
teristic of the mediaeval mind to prefer reliance
upon authority to the direct investigation of nature,
and this characteristic is seen in the earlier book
illustrations, The monks who illustrated the old
manuscripts never thought of attempting to draw a
herb growing at their doors if a figure conld be
copied from Dioscorides or Apuleis or from one of
their innumerable copyists." (1) '

A good example of the way in which biological material was
dealt with is the following description of the bat, taken
from 'De Natura Rerum':
"The bat surpasses other quadrupeds in flight,
In parts of Iudia there are bats larger than pigeons,
with teeth like men, They strike men in the face
and bite off their noses and ears and other organs,
The story is that this bird has a liking for a bud
noise, and its blood removes hair. The bat flies
about the earth and walks with its wings and is
unclean according to the law,"(2)
It was not until the time of Vesalius and later, that men
bothered to investigate animals and themselves with any-

thing like a scientific approach and so the fallacies and

misconceptions of the old 'authorities' were repeated in

(1) Natural History Museum.. Mediaeval Natural History Cards.
Series No, 1, Pp, 1=2, . . '
(2) Quoted op. cit, Series No. 5. Pp. 2-3,
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book after book,

Vesalius (1514-1564) who, as a boy, was much interested
in patural history and dissected dogs and mice to prepare
himself for medical training, studied at Louvain, Paris
and Padua. There he gathered the data that he later em-
hodied in the erudite work which he entitled 'On the Fab¥ic
of the Human Body' (1543) and which presented anatomy with
an enthusiasm and a vital force that were the result of
first-hand experience, Yet when Vesalius went to Paris,
his teacher, Sylvius, who was a disciple of Galen (c. 131-
200), was puzzled by the differences he found in his dis~-
sections when comparing them with Galen's descriptions
and "alleged that the human body must have become changed
since Galen's time (1)

By the seccnd decade of the seventeenth century the
microscope was a practical p&ssibility; indeed, to Robert
Hopke (1635-1703) it was a tool by means of which he des-
cribed the structures of plants and insects. The year
1628 saw the publication of Harvey's ideas on blood cir-
culation and by 1622 Descartes' wark on physiology, though
theoretical and inaccurate, was embodied in a book on
that subject. Besides the collected animal works of the

naturalist Conrad Gesner (1516-65), John Ray (1628-1705)

had published a book about qﬁadrupeds in 1693 and was

(1) Guthrie. Op. cit. P, 136,
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perhaps best known for an attempt at classification in
which comparative anatomy was used as the basis for the
differentiation of animals. Several English naturalists
are known to have sent material to Ray for ihclusion in
hoth the 'Synopsis methodica animalium gquadrupedum et
serpentini generis' and the 'Historia plantarum' (1686-1704).
One of these was Peter Dent, who died in 1689, and was
well known as a physician and apothecary as well as a keen
naturalist, (1)

Thus, by the 1650's it seems reasonable to infer that
the general study of Nature was sufficiently advanced in
content (if not in accuracy) to be divisible into the two
major branches of Botany and Zoology. In the former case
the work was mainly descriptive and baséd upon utility,
whilst zoological studies were broadly anatomical but per-
haps included the beginnings of some physiological science,
Although the amount of knowledge concerning living things
had thus grown in quantity, it is alseo true that the bio-
logical sciences had lost the impetus given them by the
naturalism of the older Greek schools of euquiry and had
degenerated into a state in which they were governed by
doctrines of sheer practical usefulness, From this bio-
logy was only slowly recovering:

"The whole atmosphere of the Middle Ages was

(1) D.N.B.
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unfavourable to an interest in Nature for its own

sake, The new contact with classical literature

helped to revive and stimulate a purely naturalist

interest, and a new generation of naturalists gradually
came into existence with a genuine interest in bio-
logical phenomena for their own sake, independently

of utilitarian aims."(1) -

These naturalists were men who, like Aristotle and
his followers, became absorbed in the active study of the
organisms which interested them instead of relying upon
scholarly reading alone. Men like William Turmer (c. 1510-68),
whose herbals have already been mentioned, who published
a book on birds incorporating his own observations.(2)
Another, Thomas Moufet (1553-1604) published in Latin in
1634 the 'Theatre of Imsects', with his own drawings and
notes forming the text. He wrote of grasshoppers and
locusts:

"Some are green, some black, some blue, Some
fly with one pair of wings, others with more; those
that have no wings they leap, those that cannot
either fly or leap, they walk; some have longer
shanks, some shorter. Some there are that sing,
others are silent. And as there are many kinds of
them in nature, so their names were almost infinite,
which through the neglect of Naturalists are grown
out of use."(3) '

Conrad Gesner and Aldrovandi (1522-1605) were, like
Moufet, typical of what Singer calls the 'encyclopedic

naturalists' and their illustrated works contained col-

lections of facts about organisms and especially about

(1) A. Wolf, 'A History of Science Technology and Philosophy
in the 16th and - 17th Centuries.' Allen & Unwin.
.1935, P, 394, . _ '

52; C. Singer, 'A Short History of Biology'. Pp. 88-89,

3 Singer, op, cit, P. 172,
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animals, As naturalists their accounts can only be termed
natural histories.
At one time the study of nature was synonomous with

natural history and T. H. Huxley quotes a passage from

Thomas Hobbes' 'The Leviathan', (1651) to this effect:

"The register of fact is called history. Where-
of there be two sorts, ome called natural history;
wvhich is the history of such facts or effects of
nature as have no dependence on man's will; such as
are the histories of metals, plants, animals, regions;
and the like."(1)

Some two hundred years later M, D, Hill, whose family
had run experimental schools at Hazelwood and Bruce Castle,
Tottenham, where science teaching was introduced about
1830, wrote as follows:

"Whatever share our countrymen may have had in
the advancement of biological science, it is generally
admitted that England is, par excellence, the home of
the field Naturalist."(2)

These intervening years produced little change in the
ways in which the words 'Naturalist' and 'Natural History'
were used. Up to the last century, at least, Natural
History described a systematic study of natural objects,
animal and vegetable and mineral and naturalists were
persons who did the studying., Thereafter, the terminology

takes on a more restrictive note. The evidence gathered

by the Schools Inquiry Commission (1868), for instance,

e

(1) T. H, Huxley. 'On the Study of Biology' 1876. Collected
in 'Science and Education - Essays.' McMillan. 1910,

(2) Norwood & Hope. 'Higher Education of Boys in England.'
Murray. 1909, P. 395,
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‘shows a narrower usage in the schools at any rate, for
the term was applied to any teaching of the natural
sciences that was neither chemistry nor physics. A fur-
ther contraction of meaning has restricted natural history
to studies of animal lifé alone and it is now implied
that such pursuits have a quality that is essentially
'popular' - that they are 'lay' studies and more or less
unsystematic at that - calculated to preserve an amateur
status, as it were, I do not suggest that this is a com-
prehensivecand exclusive evaluation however, since prof-
essional zoologists still produce accounts of animals
which are called natural histories, for example 'The
Natural Bistory of Mammals' by L. Harrison Mathews and

Imms' 'Insect Natural History' are both scholarly trea-
tises. Such a subtle and modern emphasis, however, has
left unchanged the o0ld assumption that the natural hist-
orian was concerned with the observation of animals and
plants'in their natural environments,

It is interesting, in considering the amateur quality
that is implied in the use of the word 'naturalist', to
note some data discussed by Professor Leone Levi about
the support for science in the 1860's and 1B70's,

"Levi estimated that 15 per 10,000 of the popu-
lation contributed in 1868, either by learning or by
wealth, to the advancement of science, Making
allowance for duplication, he concluded that there
were 45,000 persons engaged in science in this way -

a total which, at firet sight, is extremely impos-
ing ..... (however) .,.... In 1867 the membership of
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all the societies stood at only 3,250, with a gross
annual income of £5,380, The membership of the
hiological societies, on the other hand, was 17,924
with an annual income of £54,614; ..... Clearly this
pattern bore little relationship to the economic and
social importance, actual or potential, of these
sciences; and it is equally evident that the greater
part of that which Levi classified as science was
not only an amateur activity but, in many respects,
a dilettantist one as well."(1)

T. H. Huxley puts the position succinctly.

"As time went on, and the various branches of
human knowledge became more distinctly developed and
separated from one another, it was found that some
were much more susceptible of precise mathematical
treatment than others. The publication of the
'Principia' of Newton ....., showed that precise
mathematical methods were applicable to those hranches
of science such as astronomy, and what we now call
physics, whiech occupy a very large portion of what
the older writers understood by mnatural history.

And inasmuch as the partly deductive and partly ex-
perimental methods of treatment to which Newton and
others subjected these branches of human knowledge,
showed that the phenomena of nature which belonged

to them were susceptible of explanation, and there-
by came within the reach of what was called 'philo-
sophy' in those days, so much of this kind of know-
ledge as was not included under astronomy came to

he spoken of as 'natural philosophy' - a term which
Bacon had employed in a much wider sense. Time

went on, and yet other branches of science developed
themselves, Chemistry took a definite shape, and
since all these sciences, such as astronomy, natural
philosophy and chemistry, were susceptible either

of mathematical treatment or of experimental treat-
ment, or of both, a broad distinction was drawn
between the experimental branches of what had previ-
ously been called natural history and the observational
branches -~ those in which experiment was (or appeared
to be) of doubtful use, and where, at that time,
mathematical methods were inapplicable. Under these
circumstances the old name of 'Natural History!'
stuck by the residuum, by those phenomena which

(1)

D. 8; L, Cardwell, 'The Organisation of Science in
England.' Heinemann., 1957. P, 78,
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were not, at that time, susceptible of mathematical

or experimental treatment; that is to say, those

pbenomena of nature which now come under the general

heads of physiological geography, geology, mineralogy,

the history of plants, and the history of animals." (1)

And there in the above passage, in a nut-shell, is
a summary of the position I have now reached in this intro-
duction, The investigations of the Schools Inquiry Commis-
sion, but briefly mentioned above, take me furéhér. They
revealed that whatéver popular convention might associate
with natural history teaching, the schools which claimed
to instruct in that subjecﬁ.taught, in reality, subjects
like botany, zoology or.occasionally geology, but usually
only the former. The guestionnaire sent out by the
Commission to Headmasters asked specifically whether the
boys in the Endowed schools were taught natural history;
physics or chemistry,

Although the term 'Physice' was used, the subject

was more often cloaked under the name 'Natqral Philosophy'

and this title was much in vogue in English school sylla-
buses in the eighteenth and nineteenth centuries and
variously embraced such topics as mechanics, statics,
hyd;ostatics, optics and astronomy.

Yet another scientific term often found in the litera-

ture is 'Natural Science', which is defined as the study

of material phenomena., In modern usage this would embrace

chemistry, physics and.the 'life' subjects of botany and

(1) T. H. Huxley. op. cit. P, 264,



-20~
zoology and, perhaps, geology. Nowadays, it is used syno-
nymously with the word 'Science'. 1In essence it is also
synonymous with Aristotle's and Vives' 'Nature Study'. -
Even so, there has been confusion, An Assistant Commis-
sioner reported to the Schools Inquiry Commission in 1868;

"Under the term natural science, I mean to in-
clude astronomy, natural philosophy or physics (i.e.
mechanics, statics, pneumatics, hydrostatics, etc.)
and chemistry; under natural history, physiology,
zoology, botany, geology, mineralogy."(1)

Prior to this, in 1864, the Clarendon Commissioners,
in their Report, discussed the introduction of natural
science into. the Public Schools' curricula, and commented
on the content of 'Natural Science' as follows:-

"From our present point of view, natural science
may be taken as dividing itself into two great branches,
the one consisting of chemistry and physics, or the:
general laws of matter treated experimentally, the
other of natural history and physiology, sciences
of observation and classification."(2)

This is a point of view very much more in agreement
with modern assumptions,

T. H. Huxley noted that Lamarck was the first to
use the name 'Biology' in 1801 for that part of the
natural sciences which would previously have been included

in Natural History. Huxley wanted to introduce yet another

term into the teaching jargon and this was what he called

'physical geography'.

1 Schools Inquiry Commission, 1868. Vol. IX, P, 648,
2 Clarendon Commimsion Report. 1864, Vol, I. P. 32,
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"To begin with, let every child bhe instructed
in those general views of the phenomena of Nature
for which we have no English name, The nearest
approximation to a name for what I mean, which we
possess, is 'physical geography'; The Germans have
a better, 'Erdkunde' ('earth knowledge' or 'geology’
in its etymological sense), that is to say, a general
knowledge of the earth, and what is on it, in it,
and about it."(1)

Matthew Arnold too,_borrowed from the Germans.
Speaking of the intrbduction into elementary schools of
'class subjects' for grant-earning purposks, he wrote:

"I should like to see what the Germans call
Natur-kunde - knowledge of the facts and laws of
nature - added as a class subject to grammar,
geography, and English history. ..... If we have
Natur-kunde as part of the school course, we do not
require for such children animal physiology, physi-
cal geography, and botany ....."(2)

It is noteworthy that there was this. attempt to
return to the ideal of giving instruction to children
about their natural surroundings and, because the realms
of such knowledge had been considerably expanded since
the times of the earlier philosophers, there was a corres-
ponding notion that it ought to be general in its scope
and simple in its detail. Unhappily this latter proviso
wvas not always observed in practice and young children,
for whom such instruction was intended as a painless

introduction to science, were often overwhelmed with

factual detail and artificiality of presentation,

1) T. H., Huxley. 'Scientific Education' 1869,
2 M. Arnold. 'Reports on Elementary Schools 1852-1882',
~ H.M.S5.0, Pp. 169-170,
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The object lessons, which had been introduced into
some English Schools as early as the 1820's, also suffered
from these defects, Although, by their introduction, it
was intended to instrmct children about real things, the
lessons rapidly became catechetical. 1In these léssons
things natvral and manufactured were used as the focal
point of the teaching, sﬁpposedly to direct attention to
the habit of observation. The experiments of Pestalozzi
and Froebel, with their emphasis on experience and the
educative value of Nature were thus heeded but sadly misap-
plied in the construction of many obje¢t léssons in schools
with the result that this teaching never posseésed the
delightful sparit of interest and enquiry that its pioneers
foresaw as being its raison d'étre. (See P.190)

However, at about the turﬂ of the century, there
was a tremendous resurgence of interest in the study of
nature as an important part of the education of young pupils.
Mr., Medd, secretary to the organisation which arranged a
Nature Study Exhibition in London in August 1902, had this
to say:

"We are anxious to show that for every child

of every rank and age in every grade of school,

urban and rural, Nature Study, quite apart from

any possible bearing it may have on rural pursuits

or for its botanical or scientific importance,

affords one of the most reliable means of developing

certain faculties, upon the development of which

education in its fullest sense and success in life
must bhe based,"(l)

(1) ‘'Journal of Education'; August 1902, P, 514 ,
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A little high-flown, perhaps, but it marks the

stage of re-introduction of nature study-for children.

The contents, the scope, and the aims had changed when

compared with earlier times, but there remained a common

and important idea that had filtered down through the

years, namely the importance and the fruitfulness of

giving instruction to a child about its environment, I

would suggest that this principle is really inherent in

the phrase 'a liberal education',

The Board of Education injected some of that feeling

into their own instructions to teachers in 1905;

"The term 'Nature Study' is here used in default
of a better one for that class of elementary instruc-
tion which deals with the outdoor world, with the
life of animals and plants, with the clouds and the
seasons, the rocks and the s0il, in fact with any
side of the changing panorama we call Nature.

As a subject it includes something more than
Natural History proper, because in addition to oh-
servation it demands some touch of the method of
scientific inquiry; on the other hand, it cannet
be confined within the limits of a particular
'Science', for it may deal with many branches of
science and with their applications to such crafts
as agriculture or gardening."(1)

The 1913 edition of the 'Cyclopedia of Education'

was much more objective about Nature Study:

"A term which within two decades has come into
prominent use in America and England to designate
certain studies of natural things, particularly in
schools of elementary grade. Also, in a much more
limited usage, nature study means popular study of
animal or plant natural history outside of schools
by children or adults. ..... The term nature study

(1)

Board of Education. 'Suggestions to Teachers.' 1805.
P. 48,
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was for many years criticised, because etymologically
it suggests all scientific studies of nature, and
hence is co-extensive with the comhined natural
sciences; but this objection is no longer urged by
prominent scientists, for it is pow generally under-
stood in both England and America that nature study
means a special type of study adapted primarily to
pupils of elementary school age. ..... Here, then,
are the essential differences between nature study
for elementary schools and science for higher schools:
(i) the material for study may be the same; (ii) the
observational method of study differs only in degree
of advancement; (iii) but the po1nt of view is-radi-
cally different for science aims primarily at gcie~
ntific principles, while nature study avoids these
and deals with natural things and processes as they
directly concern daily life. ....."(1)

Clotilde Von Wyss wrote on the same lines in an
article entitled 'The Teaching of Nature Study' in 1911:

"Although nature-study means the study of nature
generally, yet in its more restricted and technical
sense it must be associated with the early phase in
the evolution of the scientific interest, and must
concern itself with aims, scope, and methods that
are in tune with these particular mental conditions."(2)

And, a little later in the same article she wrote,

"Since nature study is essentially a particular
attitude of mind, which generates a particular
method of approach, it is absolutely unrestricted
in its choice of wmaterial for study., 1In fact, as
it represents the reaction of a young mind to the
direct and immediate influence of an unexplored but
a priori interesting environment, the more clearly
the latter is shown as a complete whole, untouched
by the analysis and generalisation of scientific
thought, the more perfectly will the conditions of
nature-study he fulfilled both in letter and spirit."(3)

C. Von Wyss,., in 'Broad Lines of Science Teaching!'
by F. Hudson, Christophers. 1911, P, 24,
(3) Von wWyss, Op, cit, P, 26,

glg '‘Cyclopedia of Education.® 1913, Vol., 4, P, 389,
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There is thep, a modern restricdtion of the scope of
Nature Study to methods whereby children can gain an ‘'easy’
account and make simple observational studies of living
things, It is taken to mean a study of animal and plant
life at a preparatory level in the hope that this will
lead, not only to an interest and a hasic knowlédge of
life, but possibly to a grounding in the methods of science
in as far as they are observational., And, finally, another
gquotation from the 'Cyclopedia of Ediucdation' summarises
this situation:

"The distinction between nature study and science

may be summarized in the following definitions;

Nature Study is primarily the simple observational

study of common natural objects and processes for the

sake of personal acquaintance with the things which

appeal to human interest directly and independently

of relations to organised science, Natural Science

study is the close analytical and synthetical study

of natural objects and processes primarily for the

sake of obtaining knowledge of the general principles

which constitute the foundations of modern science."(1)

The definitions attempted above have, like the
quotations that reflect them, a temporal quality always;
in the beginning there was 'nature study' and Aristotle
was its prophet, Then it was an all-inclusivelterm and
even though almost two thousand years of specialisation
separate the ancient usage from the moderun ones there is

some common ground between them which is revealed in the

above passage.

(1) Cyclopedia of Education'. Vol, 4, P. 389,
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In the foregoing passage I have discussed the many
terms which have been used at various times to describe
portions of biological study and attempted to show some
relationships between those terms, It is now essential to
summarise the state of English education before 1660 and
to say something about such natural science teaching as
there was and something, too, about the writers who advo-
cated such studies for young people.

2, The state of English Education in 1660 and of
biological subject teaching.

By 1660, efféctive education in this country reposed
in the hands of the two Universities. and the endowed
grammar schools., 1In the latger, the syllabus dealt mainly
with two subjects of the trivium - grammar and rhetoric -
(Logic was almost wholly neglected in the Grammar Schools)
but in most schools any systematic teaching was devoted
to Latin grammar, Certainly, in their disregard of any
novel educational ideas, the Grammar Schools mirrored the
apathy shown by the Universities of Oxford and Cambridge
where the intellectual vigoﬁr of the Renaissance had
long since become spent., In thosé Universities a spirit
of enquiry had almost ceased to exist and the studies of
the students there were imprisoned within a strict classi-
cal discipline of which a symptom was the disputation so
scathingly criticised by Vicesimus Knox more than a cen-
tury later,

Such a system had been a long time building and so
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its mantle of antiquity was both a blessing and a protec-
tion. In English education thé critics of hallowed
institutions are so often thrown on the defensive because
the English public conscience is reverent in the face
of the stability it knows that old things must have.

The roots of this system of education were deeply
buried in Greek and Roman literature, but these subjects
were taught, not for what they had to say, but for the
way they said it, The study of grammar and writing style
repiaced the search for ideas and factual information that
has been held to typify Renaissance learning. Further,
the schools were the province of the Church and so existed
to train futupe-clergymen, lawyérs, doctors ;nd state
officials, and for these men the language of communication
was Latin, At the Reformation the Church and the State
were well aware of the desirability and necessity of con-
trolling the training of the.young in right and orthodox
thinking.

A tenet of Renaissance teaching was that the ancient
writers were the repository of all useful knowledge and
to a certain extent this was undoubtedly true, Aristotle's
writings were as eagerly studied as any other; his 'Historia
Animalium' was read, not only for its style, but also
because it was considered to hold a factual store of know-

ledge about natural history, astronomy; mathematics and

physical phenomena. However, in the course of acceptiﬁg
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the substance without heed of that author's method, every-
thing that Aristotle inferred about his environment: went
unquestioned until the time of Peter Ramus and after, with
the result that accounts of natural history especially,
from the Middle Ages onward, were riddled with myth and
fairy tales. The ine;itable result was that like every-
thing else:

"Physics and natural history fell into the old
medieval discipline of argumentation on generals and
particulars, quite apart from any reference to exper-
ience and observation ....."Q)
0f this entrenched classicism there were of course

critica, just as there were reformers who wished to see
a wider curriculum in practice in schools.

J. L. Vives (1492-1540) suggested the replacement of
disputation by the "silent contemplation of Nature."(2);
Nature was to be examined "with the torch of Christ." and
not with the "poor light of heathen authors ,...."(3) He
recommended that students should read parts of the authors
of agricultural works like Cato, Varro, Junius, Columella
and Palladius in whose works, despite the presence of a
great deal of misconceptiQP, details of practical agri-

cultural methods were to be found. Writing of students

of nature in his book 'De Tradendis Disciplinis® (1531),

(1) Foster Watson. 'The Beginnings of the Teaching of
Modern Subjects in England.' P, 155,

22 Foster Watson. 'Vives on Education', P, 169,

3 Ibid. P. cxiii,
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Vives observes:

"Such students bring great benefits to husbandry,
for the culture of palatable fruits, and for remedies
and medicines for the recovery of health. For the
well-to-do old man, the pursuit of Nature-study will
be a great delectation, and it will be a refreshment
of the mind to those who have business affairs of
their own, or who conduct affairs of state. For not
easily may any other pleasures of the senses be found
which can compare with this in magnitude or in perma-
nence, since it stimulates the desire of knowledge,
which for every human mind is the keenest of all plea-
sures, therefore whilst attention is given to observa-
tion of nature, no other recreation may be sought,

It is a sauce to appetite, It is in itself a walking-
exercise and a study at one's ease. It is at once
school and schoolmaster, for it instantly presents
something which one can look at with admiration, and

at the same time a men's culture is advanced by it."(1)

It is striking that in this passage Vives embraces
many of the sentiments tﬁat were put forward in the nine-
teenth century by men who desired to see the sciences
included in school syllabuses. (See Pp.128-9 There is,
for instance, something of Ruskin's aesthetic approach
and of the practical involvement of the student which
Whewell advocated, as well as a liberality of concept
reminiscent of T. H. Huxley.

Milton, who also recommended the writers onm agricultural
topics - Cato, Varro and Columella ~ criticised the scholas-
tic futility of his time when he wrote of:

" e... mispending our prime youth at the Schools

and Universities as we do, either in learning meer
words or such things chiefly, as were better unlearnt.(2)

21% Op. cit. Pp., 170-171,
Milton. ‘'Tractate of Education' 1644 quoted in 'Milton.
Complete Poetry and Selected Prose', E. H, Visiak,
"Nonesuch Press, 1948,
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Milton advocated the study of animals and plants and,
indeed, all natural objects and kept a private school
(which will be considered in a later chapter) in which
he attempted to carry out this preaching,

The Moravian, Comenius (1582-1670) followed Francis
Bacon in advocating the cause of experimental science,
Although, like many other writers, he used the word
'nature' in a general sense he did realise that the educa-
tive process began with the cradle and that the neede of
very young children differed from older ones in that they
had an avid and wonderful curiosity in the creatures and
things that surrounded them, Nature study was a fruitful
province for children; by observing the things around him
a pupil could be led to understand what the humanist
Comenius had grasped when he wrote:

"Let us then commence to seek out, ifi God's
name, the principles on which as on an immovable
rock, the method of teaching and of learmning can
be grounded., If we wish to find a remedy for the
defects of nature, it is inm nature herself we must
look for it, since it is certain that art can do
nothing unless it imitate nature."(1)

His use of 'nature' in the sense of 'experience of
things' is fllustrated in the following few lines:

"It is now quite clear that that order, which
is the dominating principle in the art of teaching
all things to all men, should be, and can be,

borrowed from no other source but the operations
of nature."(2)

(1) M. ¥. Keatinge. 'The Great Didactiv: of Comenius."'
Black, 1896, Chapter X1V, P, 250. ’
(2) 1Ibida. P, 252,
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And the practicil nature of his teaching is exemplified

by this:

"Science, or the knowledge of nature, consists
of an initial perception, and needs the same access-
ories as the external perception of the eye, namely,
an object to observe, and light by which to observe
it. If these be given, perception will follow."(1)

-In his book 'Janua Linguarum' (1631), Comenius set

out to teach Latin through the use of vocabularies of

things and so material was included about trees, fruits

and herbs, shrubs, birds, insects, water creatures, and

there was some information about the anatomy of man.

Thué; discussing the gut, he wrote:-

"When the chyle is thus dispatch'd, and thrust
down into the small guts through the lower mouth of
the stomach (which now is untied and opened wider;)
the mesaraick veins suck and draw it out, and having
severed it from the grosser refuse (which beeing
voided onut at the greater guts and fundament, turn-
into dung and stinking ordure) they carrie it along
to the liver (and withal carrie back bloud to the
guts:) where again there is a division made,"(2)

In the 'Orbis Pictus' (¢.1650), Comenius produced an

illustrated texthook which included sections giving data

on trees, fruits, flowers, herbs, corn and shrubs.(3)

The writings of Vives and Comenius are discussed further -

in the Discussion when their statements about methods of

teaching from real things are compared with some made by

Pestalozzi and Froebel. (See Pp,265-6

Sir William Petty wrote, in 1647, to Samuel Hartlib:

il d

(1)
(2)

(3)

Ibid. Chapter XX. ©P. 335,

J. A. Comenius 'Janua Linguarﬁm Reserata'. London 1650,

Chapter 22,
Foster Watson, 'The Beginnings of the Teaching of
Modern Subjects in England.' P, 185,
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®The school should have in it a complete 'thea-
tricum botanicum' - stalls and cages for all strange
birds and beasts: children do most naturally delight
in things and are most capable of learning them, hav-
ing quick senses to receive them and unpreoccupied
memories to retain them."(1)

Petty recommended in his letter 'The Advice'of Ww. P;
to Mr. Samuel Hartlib, for £he Advancement of some-ﬁarti-
cular Parts of Learming' that a botanic garden and a museum
would also be useful accessories in this training.(2)

Another friend of Hartlib's, the schoolmaster Hezekiah
Woodward, believed, like Comenius and Bacon, that science
ought to form part of a Grammar School curriculum, In
1641.he wrote the pamphlet entitled 'A Light to Gr;mmar
and all other Arts and Sciences or the Rule of Practice,
proceeding by the clue of nature and conduct of right
reason so opening the door thereuntoe', and 'A Gate to
Sciences opened by a naturale key or a Practicall lecture
upon the great book of nature whereby the childe is enabled
to resde the ;reatures there.'(3) Besides the usual reli-
gious moral-pointing, Woodward called for science teach-
ing in the schools., Foster Watson describes him as

"a pioneer of Nature Study in the school .., (who) ...

anticipated in his teaching principles associated
with Rousseau and Pestalozzi."(4)

(1) R. H. Quick. 'Essays on Educational Reformers.'
Longmans, 1895, P, 210,

(2) J. W. Adamson. 'Pioneers of Modern Education. 1600-1700"',
cC.U,P, 1921, Pp, 130-131,

(3) 1I. Parker., 'Dissenting Academies in England'.
C.U.P., 1914, 7Pp. 38-39,

(4) Foster Watson, Op. cit, P, 196,
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Charles Hoole (1610-1667), one-time Master of Rotherham
Grammar School who later kept a school in Lothbury Gardens,
London, and produced ‘'anglicised' versions of both tﬂe
'‘Janua' and the 'Orbis Pictus', used Pliny's 'Natural
History' and Aesop% fables, probably in his London scgooi,
since.he took his pupils to the museum kept there by the
Tradescants.(1) From at least 1637 to 1656 the Tradescants,
father and son, kept their museum at South Lambeth and it
contained specimens of birds, qu;drupeds, fishes, mollusec
shells, insects, egotic fruits, and a gardeﬁ with the
plants labelled both in Latin and English,(2)

In 1648, Samuel Hartlib, propagandist for educational
reform, t&pically sponsored a treatise by one Cyprian Kinﬁer
entitled 'A Continuation of Mr. J, §, Comenius' School
Endeavours' in whicﬁ object lessons wére to be given in
schools, He wrote: |

"] shew Naturall Things in the living book of
Nature ....."(3)

Samuel Hartlib wrote a preface to a book called 'The
Reformed School, which his friend John Dury (1596-1680),
published in 1649 or 1650, In it the author advocated that
young children should be given the chance of instruction:-

"In observing all things natural and artificial

extant in the world, whereunto their imagination shall
be led in a certain method to cause them reflect

(1) s. J. Curtis & M, E, A. Boultwood, P,k 2144, o  ~I.,

'A Short History of Educational Ideas'. U.T,P, 1953,
(2; Foster Watson, Op. cit. P. 207,
(3) 1bida P. 199.
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orderly upon them and observe in them their several
kinds, coherences, differences, parts, actions,
properties, uses, and references unto man by trades
and manufactures".(1)
Dury anticipﬂted the vogue of nineteenth century object
lesson teaching when he wrote further that a young child
of eight to nine years of age ought to ﬁe trained,

"To take notice of all things é6ffered to his
senses: to know their proper names, to observe their
shapes, and to make circumstantial descriptions
thereof by word of mouth and painting in black and
white."(2)

Books were in use in schools before 1660 which contained
pictures of animals and plants, some fabulous some real,
In addition to the Emblem books, Aesop's Fables were used
for moral instruction in some schools such as Ipswich (in
use in 1528), and at Westminster School (probably from
1560), at St. Bee's Grammar School, Harrow School (in
1690), Rotherham School (in 1630) and later at Hoole's
London establishment in 1660.(3) Dean Nowell's Stﬁtutes
prescribed the following for the pupils of the Friar's
School, Bangor (1563);

"They shall begin with words that concern the
head, reciting orderly asa nigh as they can every
part and member of the body, after that they shall
teach the names of sickness, beasts, herbs, shrubs,
trees and so forth they shall proceed in good order
to such things as may be most frequented and daily

used."(4)

Thus, at the start of the period under scrutiny, not

(1) J. Dury ‘'The Reformed School' (c.1650) Ed. H. M. Knox.
Liverpool U,P, 1958, P, 46,

(2) 1bia, P, 45. Adamson Op. cit. P. 148,

23 Foster Watson;, Op, cit; P, 198,

4; Ibid. P. 185. :
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much was known about the stuff of the natural sciences
and even less was taught at any stage of schooling, either
in the schools or in the Universities, Although real and
factual material was developing - the age was one of scien-
tific discovery - bhardly any study of nature had percolated
into the educational system.

On the Restoration of Charles II there returned to
ecelesiastical power the hierarchy of the Church of England
and there followed the proscription of all those who were
firmly opposed.to that body i.e. the staunch Dissenters,

In 1662 the Act of Uniformity demanded from all clergy
their consent to the contents of the Prayer Book,
".¢e... There followed, 24 August (St. Bartholomew's

Day), the consequent resignation of upwards of

2,000 rectors and vicars."(1)_

These men had been at an University and many of them
were schoolmasters and so the effect that some of these
ejected Ministers had on the teaching of subjects of

biological content will next be considered.

(1) H. Mclachlan. fEnglish Education under the Test Acts.'
Manchester University Press, 1931, P. 1,
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CHAPTER I.

THE DISSENTING ACADEMIES.

After the collapse of the Commonwealth and on the
Restoration of the Stuart Monmarchy in the person of Charles II,
the advent of the Royalists caused a clearing-out from
educational establishments and livings of Puritans who,
faced with the need to make‘their livelihood and with a
zeal to teach Nonconformist youth, set up their own schools
after 1662, These men were, at the same time , ministers
and teachers and their schools were always small in size
and in numbers of students because they operated under
the constant threat of persecution and clesure.

If has been said of these schools that, in éomparison
with the Grammar Schools and the Universities, they paid
more attention to thg inclusion of scientific studies in
their curricula and it has also been noted that this teach-
ing was often both experimental and up-toidate,(1) It
was probable that the first ejected ministers who kept
such schools were guided, in forming their curricula,

-by their own University training, and also by the need to
attract scholars by giving an education which would prepare
them for the three main professions, i.e. for the Chureh,
for Law and for Medicine,

A medical education of some sort could be obtained

at 0xford and Cambridge and at the Continental Universities,

(1) 1I. Parker, 'Dissenting Academies in England.' P, 132.,
and J. W, Ashley Smith, ‘'The Birth of Modern
Education.' (1954) Pp. 246 Ff,
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and perhaps more important, from a practical viewpoint
at least, in the hospitals (although this was relatively
rare until the end of the eighteenth century) or by
apprenticeship to some suréeon. The Dictionary of National
Biography contains accounts of many‘men whose professional
training was completed in this way, Nathan Alcock, fo;
instance, studied both at Edinburgh and under Boerhaave
at Leyden, graduating M.D, in the-latter University in
1737, before going on to leéture at Oxford on anatomy
and chemistry, where he found that:

 "..... one professor of the medical faculty
gave no lectures, and another did not reside."(1l)

Peter Ball (d. 1675) took his degree at Leyden in 1660;
William Baylies (1724-1787) graduated M.D. at Aberdeen
in 1748, and Nathaniel Fairfax, who was both a clergyman
and a physician (he gqualified M.D. at Leyden in 1670
having previously gainéd an M,A, degree at Cambridge in
1661) and who was ejected from the living of Willisham,
Suffolk, in 1662, was a contributor to the Royal Society,
although never a Fellow, His son, Blackerby Fairfax was
also a Cambridge graduate (B.A. 1689, M,A. 1693) who
graduated M.D. at Leyden in 1696,

Thomas Alcock (1784-1833) was an apprentice to a
Newcastle surgeon and later practised in Sunderland and

in London.(2) Similarly, John Andree gained his_medical

1 D.N.B
2 D.N.B,
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training by meané of an apprenticeship to the senior
surgeon at the London Hospital and in 1766 was practising
at the Magdalen Hospital; Sir William Lawrence, F.R.S.
(1783-1867), was apprenticed in 1799 to Abermethy at

St. Barts, Hospital in London,

The Scottish and Dutch Universities, mentioned above,
were very important training grounds for many of the later
Dissenting Academy tutors who, barred from the English Uni-
versities, had therefore to complete their professional
training outside this country. The dual role of teacher
and doctor was not uncommon, John Aikin (1747-1822), for
instance, received hié early education at Warringéon
Academy where medical lectures were given, and then studied
medicine and surgery at Edinburgh and Lon&on and received
the M.D, of Leyden, It is probable that the education
received by many such tutors who £aught in the later
Dissenting Academies was much-superior, at least in the
realm of the medical sciences, to that obtainable in tﬁe
English Universities,

Leyden (f. 1574), had medical courses by 1592;
botany was begun there by 1660.and b& 1636 the University,

"ﬁad blossomed in the éstablishment of regular

practical medicine, which alone was to justify a

pre—-eminent place for Leyden throughout two centuries

or more," (1)

At Glasgow, anatomy was added to the curriculum in 1644

(1) Ashley Smith. Op, cit. P, 64.
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and medicine in 1712, Edinburgh had a Chair of Botany in
1676 and a Chair of Medicine in 1685.(1)

Nicholas Hans in 'New Trends in Education in the
Eighteenth Century' puts into some sort of perspective
the provisions which the Dissenting Academies made towards
scientific ;ducation when he writes:-

"The Grammar Schools and Oxford and Cambridge

were monopolised by the Church of England and in

fact became the nurseries of the Anglican clergy.

Even the members of the legal and medical professions

were mostly trained outside the two Universities.,
In the teaching profession, the clagssical teachers

alone had academic training; the teachers of mathematics,

scientific subjects and arts and crafts were supplied
from ountside and seldom attended Grammar Schools and
the two Universities, The leading men in the sciences,
in philosophy, in social-economic studies, were sel-
dom connected with the Universities and nftem did not
possess English degrees, Many of them completed

their unorthodox training in Scottish and Dutch Uni-
versities, the Diassenters because of the Anglican
monopoly, the Anglicans because the two ancient
Universities in the second half of the century did

not afford adegquate facilities for scientific training.
Side by side with the official Anglican system of
education two new systems grew up which tried to fill
the existing gap. The Dissenting communities estab-
ligshed an efficient substitute for University educa-
tion in their famous Academies, which combined theolo-
gical with scientific training and produced many
outstanding men of the eighteenth century. Vocational
education, on the other hand, was promoted by the
initiative of private individuals,"(2)

Many Dissenting Academies taught something of medical
studies and usuwally this took the form of lectures in
anatomy; one can only conjecture that some herbal botany

must have been included.

1) Op. cit. P. 69, '
(2) N. Hans, 'New Trends in Education in the Eighteenth
Century.' Routledge & Paul. 1951. P, 15,
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Samuel Cradock, who kept Academies at Wickhambrooke,

Suffolk, and at Bishop's Stortford from about 1622-1706,

had in his care some pupils studying for medical careers.(1)

John Woodhouse (1627-1700), was the first tutor of an

Academy at Sheriffhales, in Shropshire (1663-1697) of which

the Dissenting historian, Josiah Toulmin wrote:

"The students were conducted through a course of
lectures on logic, snatomy and mathematics; beginning
usvally with the first, and sometimes with one or
other of the branches of knowdedge. These were
followed by lectures in physics, ethics and rhetoric(2)

Toulmin obtained much of his information from manu-

scripts written by Woodhouse and he recorded further:-

"In all lectures the authors were strictly ex-
plained, and commonly committed to memory, at least
as to the sense of them. On one day, an account of
the preceding day was required before a new lecture
was read, and on Saturday a review of the lectures
of the five days before was delivered. When an
author had been about half gone through, they went
that part over again; and so the second part passed
under a second perusal: so that every one author
was read three times. And after this they exercised
one another by questions and problems on the most
difficult points that occurred. Practical exercises
accompanied the course of lectures; and the students
were employed, at times in surveying land, composing
almenacks, making sun-dials of different constructions,
and dissecting animals."(3)

And he wrote of the sources of their text-book knowledge

as follows:-

"In Anatomy, with Gibson (Anatomy of Human
Bodies, 1682) was joined the perusal of Blancardi
Anatomia Reformata, and Bartholine,"(4)

Ashley Smith., Op, cit. Pp, 38 & 40, ]

J. Toulmin. 'Historical View of the State of Dissenters
in England.,' 1814. Vel, II, P, 226,

Ivid, P, 229,

Ibid. Pp. 227-228,
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Charles Morton (1627-1698), kept an Academy at

Newington Green which possessed a garden, fish-pond and

a laboratery, and there is mention that "Law, Divinity,
Physick, or what else; ....." were taught.(1) However,
Daniel Defoe, who was a pﬁpil at the Academy, cla%med
that neither medicine nor surgery were included in the
syllabus during his time there.(2) Toulmin noted that
Morton had an interest in science and published proposals
for the use of sea-sand as an agricultural manure in Cornwall,(3
Just as it can only be assumed that hbecause an estab-
lishment concerned itself in any way with medical studies
it must also have given some indication of botanical
nomenclature and the uses of herbs, so it can only be

assumed that because Carmarthen Acadewy (1668-1820),

possessed a microscope in 1799(4), some information about
natural history, say, was being imparted; however, the
assumption is a most likely one,

An Academy was in existence at Warrington from about
1697 until 1746 and was kept by Charles Owen, a one-time

pupil of John Ker, M.D., of Bethnal Green Academy. Owen

published a work entitled 'An Essay towards a Natural
History of Serpents' in 1742, froi the contents of which

Ashley Smith quotes the following:

(1) Ashley Smith., Op. cit. P, 56, quoting Wesley,
'‘Letter from a Country Divine.' [Letter No. 5.

(2) 1Ibid, P, 58,

(3) Toulmin. Op. cit. P, 234,

(4) McLachlan. Op, cit, P, 62,
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"T ..... a general View of SERPENTS ... a short
Account of ,.. Poison ,.. where also the SERPENT is
used as Food and Physick. _

II ..... & View of most Serpents ... "

IIT ..... To which is added a Third Part; con-
taining -Six DISSERTATIONS :

1, Upon the PRIMEVAL SERPENT in PARADISE ...

.- The whole intermix'd-with Variety of ENTERTAINING

DIGRESSIONS] PHILOSOPHICAL and HISTORICAL, ...1742."(1)

Ebenezer Latham, who was eduéated at Shrewsbury

(where the works of Peter Ramus were read) under the

Dissenting tutor Benion and at Glasgow (from 1704), had

been,

at one and the same time, a village minister and

doctor when it was said of him that he had -taught

", ..., upwards of four hundred pupils, mostly
not destined for the ministry."(2)

One of the subjects included in the curriculum of his

higher school at Findern was Anatomy.(3)

Another tutor who was both minister and doctor :was

Isaac Chauncey A.M., M.D., the first tutor appointed by

the Congregational Fund Board (1695), to Hoxton Academy,

Moorfields, in 1701. Under a successor, John Eames F.R,.S,.

(d. 1744), Anatomy was taught at this Academy(4) and

Archbishop Secker attended Eames' Academy before studying

medicine in London and abroad and themn being ordained a

Minister of the Church of England, Another student there

was Samuel Morton Savage, who had studied as an apothecary

with his uncle in Wapping before entering Hoxton and,

(1)

Ashley Smith, Op, cit. Pp., 75-76.
Ivida, P, 81,

Ibid,

McLachlan. ©Op, cit, P, 119,
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"eeeeo-in 1744, while still a pupil, he was
made assistant tutor in natural science and classics,.(1)

Anatomy was.also included as a subject at the second
Hoxton Academy (&ﬁich took over in 1791 the premises
vacated by the above establiéhment some Bix years earlieé)
until at least 1805 when a report of the examinationév
makes mention of the subjects Anatomy and Elocution.(2)

Philip Doddridge, whilst a2 student at Kibworth
Academy (1715-1723), noted in a letter that the third
half-year of the course there contained a weekly lecture
in Anatomy, based on Eames' course mentioned above,(3)
This Academy moved later to Hinkley and then to Market

Harborough and finally settled under Doddridge at Northampton

in 1729, Here, both Natural History and Anatomy were
included in the third year of the syllabus and a microacope
was obtained,(4) Job Orton, writing of the earlier courses
of study in this Academy, noted:
"Some other Articles were touched upon, especially
History, natural and civil, as the students proceeded

in their Course ,.... A distinct view of the Anatomy
of the human Body was given them ....."(5)

The same author commented that natural and civil

history were taught,

"e¢ees. in order to enlarge their Understandings

and give them Venerable Ideas of the Works and
Providence of God,"

lg D.N.B.
MecLachlan, Op, cit, P, 239,
3% Ibida, P, 187, '
Ashley Smith. Op. cit., P, 135,
Bogue & Bennett, 'History of Dissenters.' 1810,
Vol. IIXI, P, 306,
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Human anatomy was also thought to be important:

", ... a8 it tended to promote their Veneration
and Love for the great Architect of this amazing
Frame, whose wonders of providential Influence are
so apparent in its Support, Nourishment and Motion:
and all concurred to render them agreeable and use-
ful in Conversation, and to subserve their honourable
Appearance in the Ministry,"(1)

Orton's was an excellent account showing the religious
background of these studies in the natural sciences in
the seventeenth, eighfeenth and nineteenth centuries
amongst the bissenters. The anatomy lectures mentioned
were continued when the Academy moved to Daventry under
Caleb Ashworth in 1752, the year following Doddridge's
death,

McLachlan mentions a volume of shorthand notes of

Chemistry and Zooleogy lectures written by Benjamin Penn

who was a student at Daventry Academy about 1779-83.

It is possible that these lectures were taken down from
Timothy Kenrick who was science tutor at Daventry from
1779 until 1784.(2)

The manuscript diaij of John Méore, tutor at an
Academy kept at Tiverton (1721-29) lists some of the books
he acquired for the library and treatises on medicine and
surgery were included amongst those volumes.(3)

Warrington Academy opened in 1757 with three tutors

and three students.

&1 Job Orton. Quoted in Ashley Smith, Op, cit. P. 134,
2 McLachlan. Op. cit. P, 296,
(3) McLachlan. Op. cit. P, 14,
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"ITn 1760 the 'plan' of education for the full
course and for the special three years' course was
published;- A student taking the full course was to
spend his first year learning languages and elementary
mathematies., In his second year, the study of lan-
guages was continued, and Logic, more advanced
Mathematics, 'Natural History' and an 'Introduction
to Natural Philosophy' were taken",(1l)

Joseph Priéstley lectured to stﬁdents at Warrington
from 1761-67, and during one year he was known to have
delivered a course of 15 - 20 lectures in Anatomy.®) In
1766 he wrote:

"I had a little school library, consisting
chiefly of books of natural end civil history ....."(3)

Priestley was succeeded there by John Reinhold
Forster, a naturalist, botanist and one-time explorer
with Cook, who lectured in foreign languages and Natural
History.(4)

"At Warrington lectures were given at different
times by various tutors on different branches of
Mathematics, on Mineralogy, Physiology, and Anatomy."(5)
According to the timetable, circa 1778, Anatomy

and Chemistry lectures were given twice per week:

"0f external lecturers in the Academy, one was
pre-eminent, John Aikin, M.D,, only son of the
Divinity tutor ... (See P, 88) ..... Before settling

in practice at Warrington, he had written an 'Essay
on the Ligature of Arteries', afterwards published

Ibid, P, 215,
) I. Parker. Op. cit, P, 117,, quoting from 'Life and
Correspondence of Joseph Priestley.' 1832. J.T. Rutt.
VO]-. I, P' 64’o
24; Rev. W. Turner, 'Warrington Academy'. 1957, P, 29,
H, McLachlan, 'Warrington Academy.' Chetham Soc,
1943, P, 26,

1 Ibid, P, 210,
2
3



=46=

with 'Cases on Surgery':by Charles White, an eminent
Manchester surgeon, of whom for three years he was a
pupil. Dr. Aikin lectured in the Academy (circa 1777)
for the hare fees paid by students, giving courses

in alternate years (1) on Anatomy and Physiology,

(2) on Chemistry; chiefly for the benefit of young
men destined for the profession of medicine."(1)

In the same passage MéLachlan goes'on to note that
out of twenty-three students taking the medical course,
fourteen went on to further medical studies at Edinburgh,
a further six were included in the Dicfionary of National
Biography and another three included in Munks' 'Roll of
the College of Physicians.'{(2) |

McLachlan writes a further note ahout Aikin's work:

~ "Aikin published in 1782 for the use of his
classes a 'Sketch of Animal Anatomy' (Anmon.) and
'Heads of Chemistry' ..... From an octave manuscript
volume, written in shorthand, we learn a little more
of Aikin's work at Warrington. Thomas Martineau's
brother, Phillip Meadows, was a student at Warrington,
became- a distinguished surgeon at Norwich and died
at the early age of 37, The manuscript is entitled
'Haller's Elements of Physiology, etc., abridged by
John Aikin, Lecturer in Anatomy and Chemistry in the
Academy at Warrington.' It is dated 1781, and com-
prises two volumes, A pencil note in volume I rumns:
'This is not merely a translation of Haller's 'First
Lines', but it is abridged directly from Haller's
great work 'Elementa Physiologiae' in eight volumes
quarto.'"(3) :

0f the alumni of the Academy, in addition to the
above, specially noteworthy are Thomas Percival, F.R.S5., M.D,,
the botanist Markham Salisbury, George Forster,‘who

emulated Reinhold Forster by travelling with Cook on

1) Ibid. P, 75.
Ibid.
(3) 1Inia.
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later voyages and who became Professor of Natural History
at Cassel, and Caleb Hillier Parry, F.R.S5., M.D., an
agriculturalist and physician,(1)

McLachlan draws attention, in another bpok, to the
existence of a volume of shorthand notes of lectures given
by George Walker, tutor at Warrington, 1772-74., 1t is
probable that these lectures were delivered at Manchester -
Walker was at one time in charge of Manchester New College,
(from 1798-1803) which was opened in 1786 when Warrington
ceased - and the lectures“were divided up so as to cover
material dealing with Meteﬁﬁology, Hydrography, Geology,
Mineralogy, Botany and Zoology. Walker also lectured on"
Anatomy, probably basing those lectures on notes taken
from the lectures given at Edinburgh University by Alexander
Munroe, a pupil of Boerhaave's,(2) Before the Academy made
its first move from Manchester to York in .1803, students
attended lectures at tﬁe College of Arts and Sciences,
in Manchester (1783-1794), where lectures in Anatomy and
Physiology were given by Charles and Thomas White.(3)

John Collet Ryland, who attended the Baptist Academy
in Bristol during the period of Bernard Foskett's tutor-
ship, (1720-1758), indicated that, in 1744, his own private

studies there included Anatomy, and it is known that

21) McLachlan, Op., cit., P, 75,

2) McLachlan. 'English Educetion under the Test Acts.'
Pp., 295-6.

(3) Thomas G. W, 'A Study of the Developments towards
the Principles and Practice of Modern Education,

as shown by the Dissenting Academies in England.'
M,A. Thesis. London, 1949, P, 127,
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Foskett did lecture ;n Natural History, amongst other
subjects, (1) His son, John Ryland (1753-1825), followed
Caleb Evans as director of the same Academy in 1799, A
keen natural historian, he said in a sermon,

"By the love of the world, here prohibited, is
not to be understood our taking pleasure in a survey
of the creation around us; a love of the science of
astronomy, or geography; or the study of natural
history, in any of its branches -~ zoology, botany,
mineralogy, etec,, if these are rendered subservient
to our contemplation of the power, wisdom, and good-
ness of the great Creator and if we do not rest in
the simple admiration of his mnatural perfections;
but are led to realize his.moral attributes, his
moral government, and our obligations to serve and
glorify him, and to value his favour as better than
life."(2)

Another reason that Ryland put forward for pursuing
these studies was that,

", .... the knowledge of the works of nature
tends indeed to enlarge the mind, as we read of
Solomon."(3)

Amongst the apparatus this Academy possessed was a

microscope and Ryland

" e... organised excursions for the boys to
collect plants for herbariums,"(4)

and Andrew Gifford presented a volume of notes to the
Baptist Academy Library in 1780 in which a passing ref-

erence was made to "our course of Natural History and

Physics"(5) at Bristol.

§1g Ashley Smith. Op., cit. Pp. 210-211.
Ashley Smith, -Op, cit., P, 216, quoting Ryland
'Pastorial Memorials' Vol, II, P, 285, 1828,
(3) 1Ibia. .
£4; Hans. Op, cit, P, 62,
5 MeLacblan, Op, c¢it. Appendix I. P. 276,
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Homerton Academy (1730—1820), after moves from

Newington Green and Mile End, became a training school
for ministers and was controlled by the Schismatic and
Calvanistic King's Head Society (1730). From 1801,
Dr. John Pye Smith was tutor there in Science and languages;
"Moral Science, Logic, Ethics, Pneumatology,
Physiology, Anatomy and Chemistry were subjects in
wvhich he was keenly interested, and he had some know-

ledge of Botany, Materia Medica and the Theory of
Physic ....."(1) "In his Inaugural Address,

Pye Smith outlined the Plan of Studies in his depart-
ment, Lectures on Natural Philosophy, Astf#onomy,
Chemistry and Natural History were to occupy two

years - two lectures a week."(2)

Samuvel Stennett, who kept an Acadewmy in London for a
few years from 1758, published, in 1783, his suggestions
for a wide curriculum for students undergoing ministerial
training;

"Under Natural Sciences are mentioned Astionomy,

Zoology and Botany, and the study consisting of

'diligent epgquiry into the works of nature, in order

to collect trhence enlarged and exalted ideas of the

perfections of deity.'"(3)

It seeﬁs, from the above references, that what little
teaching of bhiological subjects there was in the Dissenting
Academies during the period under scrutiny was ancillary
to the medical studies whiech many of them provided, and
harmonised with the humanistic conceptions characteristically
held by the tutors. G. W. Thomas, in summarising the

history of the earlier academies makes the point that

science was but poorly represented in their curricula.(4)

1) Op. cit. P, 1837,
2) 1Ibid.

3) Ashley Smith. Op. ecit. Pp, 208-209,
24; G. W. Thomas. Op, cit, P. 76.
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Certainly there is little mention of any natural science
subject teaching in these schools until the middle of the
eighteenth century. However, by dealing at all with
practical dissections or with Natural History, Botany or
Zoology, the Academies exhibited a sharp contrast with the
Grammar Schools and Universities in England at the same
period., It would be wrong, however, to represent these
relatively few instances of biological teaching as form-
ing a system of such scientific teaching that was anything
more than sparse,

Can the medical and biological subject teaching given
in some of the Academies be put into some sort of perspec-
tive? D. S. L. Cardwell discusses the advancement of
science in generai in the following passage:

"In the most gemneral terms we can presume that
the successful prosecution of science depends upon

a number of 'internal' factors, the chief among

which are: the cultural heritage of abstract know-

ledge and practical technigues, the free circula-

tion of ideas and constructive criticisim, freedom

of research, the adequate endowment of research

and the state of the ancillary educational machinery."(1)

Applying Cardwell's hypothesis we can see that the
grasp of knowledge and techniques must have beemn largely
missing because the biological sciences, despite some
factual discoveries, were hardly established as such and
still merely the adjuncts of medicine. Research, such

as it was, was an amateur effort and principally classifi-

catory and the ancillary machinery of education was

(1) p. s. L. Cardwell, Op. cit. P, 2, P

7
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represented by the two Universities and the Grammar Schods,
and both institutioﬁs neglected science teaching, But
the Academies did have some access to ideas circulating'
from the Continental and Scottish Universities where many
of the later tutors had been trained,

Some biological teaching could only be achieved in
thé lgter Academies, like that at Warrington for instance,
when a greater degree of religious tolerance allowed these
schools to settle down and put out roots, as it were, in
order that the influx of factual knowledge and educational
ideas might he the more efficiently assimilated. Other
authors have made much of the scientific bias which many
of the Academies did reflect in their studies, especially
after the turn of the eighteenth century, The scientific
subjects most commonly taught, apart from branches of
Mathematics, were Natural Philosophy and Chemistry. These
were subjects which became increasingly important in the
technical and commercial fields after 1750, aé the process
of industrial expansion continued in this country. Howev;r,
>it must be admitted that the Dissenting tutors showed little
desire to alter their teaching to facilitate their pupils'
self-advancement alone, although, to a éertain extent
their syllabuses had to be utilitarian.

Even so, the reasons for the inclusion of aﬁy biologicai
teaching found in the Academies can hardly have been wholly

utilitarian. Why then should they, almost alone of scholas-

tic bodies, have included some Natural History, or Botany,
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or Zoology in their curricula?

There were many influences at work amongst the body
of Nonconformist teachers. The Dissenting Academies
had suddenly been formed to provide an education for the
children of the adherents of Dissent. There is no reason
to suppose that non-conformist parents then, as now, would
not demand a good education and one adapted to contemporary
life. If syllabuses changed and broadened, as they un-
doubtedly did duriﬁg the history of the Academies, then
such expansion must have been partially due to the pressure
of demand, However, these schools were well attended
during the eighteenth century, because of the relative
breadth of their studies. Many Anglicans are known to
have gained an education in Dissenting Academies and there
was often no difficulty in obtaining students, Thus it
cannot be assumed that parental pressure was the critical
factor in causing thg Academies to widen the scope of the
studies they offered; if the education provided by these
schools was popularly held to be superior to that obtain-
able at Grammar Schools and Universities in England then
the causes of this superiority were more likely to be found
'‘internally', in the ideals of the Dissenters than in the
pressure of parental interference.

One argument used continuoﬁaly in education wherever
the introduction of new subject-matter into a curriculum

is mooted is that the new material will serve to increase
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the mental awareness of its recipient; the novelty, in
this context, is likened to a sort of whetstone to make
the imagination keener and to inculcate desirable habits
of logical inference, This is a well-tried shibboleth
and there is no.reason to suppose that the tutors in the
Academies did not, on occasions, use it,

From 1600 onwards there runs through the educational
activities and writings of the reformers a streak of
rationalism which supposed that, because of his Rpssession
of the power of Reason, ﬁan occupied an apical pﬁsition
with regard to natural life, and this doctrine forged
a direct philosophical link between man and God. Ratiénal-
ism demanded that reason be the ultimate authority in
religious matters, The power of reasoning was to bhe
applied to the only two sources of God's purpose, the
Book and His creations.

"The Scripture prescribes general rules, but
leaves” us to apply them; it names and demands the
several virtues, and points out some of the principal
instances in which we are to practise them; but
leaves us for exact and thorough of them to the
exercise of our own reason, and a csreful observa-
tion of our own tempers, and of human life,"(1)

It followed that if men were to find God and under-
stand His purpose, a knowledge of the content and pro-
cesses of Nature became a vital and integral part of their

studies, Baxter wrote, in his 'Reformed Pastor', (1655/7),

"Your study of Physicks and other Sciences,
is not worth a rush, if it be not.God by them that

(1) Ashley Smith., Op. cit. P, 102, quoting Thomas Amory.
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you seek after.. To see and admire, to reverence

and adore, to love and delight in God appearing to

us in his works, and purposely to peruse them for the
knowledge of God, this is the true and only Philosophy.."(1

The Puritan 'frame of Mind,' admittedly a generalisation,

was a serious ome dominated by a wholly personal relation-

ship with the Creator. Study, themny was the aim of many

of the Dissenters and their habit of doubting established

authority made a fertile field for the spread of Ramist

doubts about accepted scientific knowledge. It was an

excellent thing when all that Aristotle wrote was not

blindly accepted but probed experimentally. G. W. Thomas

has something to say concerning this new spirit with

which the Dissenters approached the sciences,

"After the re-imposition of religious tests at
Oxford and Cambridge, they were free to give ex-
pression to this opinion in their own educational
institutions, The introduction of experimental
science into the curricula of the academies was not
merely the result of subservience to passing fashion,
or the needs of professional training. It was an
acknowledgement by the Dissenters that the arguments
of the scientists were preferable to those of the
Aristotelians. The growing development of interest
in the value of experiment ran side by side with
the widening acceptance of the belief in the right of
an individual to criticise authority ....."(2)

A final comment upon the Puritan attitude towards

Nature and science is provided by D, S, L. Cardwell and

is; I think, pertinent at this point:-

“Another study of the relationship between
religion and science, this. time in seventeenth-
century England, forms part of a very interesting

Ibid. P, 285,

G, W, Thomas, Op. ecit. P, 74,
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paper by R. K. Merton. Following a suggestion .of

Max Weber's, Merton examines in great detail the con-
nexions between Puritanism and science; and, after
careful analysis reaches the conclusion that the
Calvanist cosmology coupled with the characteristic
‘ethic' as expounded in sermons and religious writings
provided strong stimuli for the development of science.
This, he claims, is validated by the very large number
of Puritans active in seventeenth-century science and
associated with such enterprises as the foundation

of the Royal Society. It is important to notice

that Merton does not maintain that religion is the
independent and science the dependent variable; nor
does he suggest that a set of religious beliefs is
sufficient to account for the emergence of great
scientists, the Newtons and the Boyles of this world.
On the contrary, he says quite explicitly that the
relationship between religion and science was one of
reciprocal reaction,"(1)

It would seem reasonable to summarise these suggestions
by saying that there developed amongst the Puritans an
attitude of inquiry into the reasons for their existence
and of the things that surrounded them., That their world
was provided and governed wholly by qu was a necessary
part of their beliefs and their faith; therefore, in order
to begin to understand the Deity it was first imperative
that they knew more about the tangible expressions of the
will of their Creator and, by these means, thus come to
a closer understanding of Him and of themselves.

A notable feature of the later Academies was their
tendency to specialise in certain subjects; in most, the
students were allowed a freedom of enquiry in startling
contrast with that of the Grammar Schools and Universities.

There was also, as is mentioned above, a certain liberality

(1) D. s. L. Cardwell. Op, cit. P, 5,, discussing
R. K. Merton's 'Science, Technology and Society in
the 17th Century England' Osiris. Vol. 4., 1938, Pp.360-63:



towards the entrance into .them of Anglicans, a feature
which persisted until the onset of their decline, After
the accession of George I, the Acts against them were nof
enforced and the Academies ceased to be peripatetic,
settled and began their expansion and experimenting, Many
of the tutors were Fellows of the Royal Society - John
Eames and Jobn Ward of Moorfiélds, John Horsley of Morpeth,
George Walker of Warrington and Manchester, Abraham Rees,
Andrew Kippis and John Corrie of Hackney, for instance -
and so they were in contact with current scientific thought
of which biologic#l studies, although forming arminor
part of the Royal Society’s discussions, were not excluded.

In certain of the Dissentinéaﬂcademies, then, there
were experiments in education which produced schemes of
study that were pronouncedly liberal in so far as they
showed breadth of subjects all interwoven in response to
a basically humanistic concept of life,

"The major merit of these scientific studies

was as Adamson has rightly said that they 'formed part

of the ordinary scheme of work for all students, and

experimental study carried on within the limits of

a single building must have entered more intimately

into the daily life of the majority of the pupils

than was the case at Oxford or Cambridge'“(l)

It is easy, when discussing science teaching in these
schools to give ; glowving account for the evidence is both

well documented and voluminous, This is not possible,

however, when Natural History and like subjects are con-

sidered; but in a purely relative sense, when the other

(1) @; W, Thomas., Op. cit. P. 78.
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educational institutions are compared with them, the
Academies show a remarkable endeavour in this sort of
teaching and the tutors engaged in it were men well qguali-

fied and grounded in their subjects.
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CHAPTER I1I

THE PRIVATE SCHOOLS

Before the State was influenced to take part in the
provision of schooling for the children of this country,
much of the education that was provided was organised
privately. In the preceding chapter some account has been
given qf aspects of scientific teaching which were avail-
able to students in several of ‘the Dissenting Academies;
further, an attempt has been made to investigate the
reasons for biological material having been included in
the syllabuses of those Dissenting Academies, Accordingly
I propose to treat those Private schools and Academies,
about which evidence is available to show that in them
subjects of a biological nature were taunght, in a somewhat
‘similar manner,

In the twentieth century, because the State seeks to
guarantee and, in part, provide a system of universal
education, the erroneous assumption is often made that
the terms 'schooling' and 'education' are synonomous ones,
Even if we accept that education is most properiy a forma-
tive process whereby bases of techniques of inquiry about
things are initiated this does not mean that what goes on
in the schools under the guise of education is necessarily
the same thing., Although the tutors of some of the Dissent-
ing Academies were intent on pursuing the meanings of the

works and words of God and so interested themselves and
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their students in natural phenomena it was also true that
their students were equipped, at the same time, to enter
a profession,. If is not suggested that the Dissenting
Academy tutors were wholly concerned with materialism
in education, and in fact a note to the contrary has been
included above (see P. 51), However, it is difficult
indeed to divorce what is taught in any establishment
from the facts of ecouvomic survival, whether this be of
the individual or of the community, Certainly the Private
Academies kept for profit were materialistic; what Haleévy
wrote of such schools in the nineteé¢ntih century was true
of any wherein the owner was a tradesman dealing in
‘education':-

"The State still stood aside., Everything was
still left to the same foundations of ancestral piety,
the endowed schools., These were the public schools
where the children of the gentry and upper middle
class received their education and the grammar schools
attended by the childrer of the lower middle class,
Around these venerable institutions, and some more
recent foundations which strove to imitate them, was
the same o0ld welter of private schools, whose head-
master might occasionally be an' enthusiastic and
disinterested educational reformer, but was more
often a tradesman, intent on making his profit out
of his customers."(1)

This is a gloomy view and it is my purpose to trace
~Just how far it is justified, but first some account of
the growth of the private school system is necessary. No

matter what their form may be, existing institutions,

in education as elsewhere, are always the targets for

(1) E. Halevy. ‘'Imperialism and the Rise of Labour,'
Benn. 1951 edn. P, 148,
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reformers and philosophers - ﬁeople whose common ground
is often a distaste for the staius quo - and it is as
well that men should feel that they can influence the
replacement.of an existing system with one that they believe
to be sﬁperior for out of this disagreement can come progress.
New ideas, when put into practice, represent evolution at
work, However, since.the'évolutionary process is not
invariably a progressive one, many of the attempts at
reform in education have proved to have blind-endings.
Comenius and the pan-sohists, for instance, aware of the
narrowness inherent in teaching grammar almost exclusively
in schools, proposed to widen the scope of school studies,
postulating that children would be better served by a more
comprehensive training about all the phenomena of the
material world., Milton carried this hypothesis to its
logical conclusion when he proposed that an educational
gcheme for the professions of soldier or statesman might
well embrace, in the sciences alone, such studies as mathe-
matics, natural philosophy, some astrénomy, geography,
natural history, médicine and anatomy, the practices of
engineering, agriculture and navigation and a knowledge
of architecture. All of this, with the inclusion of
Grammar, theolﬁgy, Italian, ethics, politics, philosophy
and law, was to be completed by the time the student

had reached the age of twenty-one.(l) Milton made some

(1) J. Milton, ‘'Tractate of Education.' taken from
'Milton, Complete Poetry and Selected Prose.'
Ed. E. H, Visiak, Nonesuch Press 1948, Pp, 676-679.
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attempt to perform this encyclopaedic brand of schooling
wvhen he tsught his two nmephews, Edward and John Phillips,

at Aldersgate St. in 1639. Other pupils, relations and

the sons of friends, joined them in 1643, thus forming a
private school in which lectures were given in Greek and
Latin, agriculture, natural history, architecture, military
science and astronomy.(l) Milton suggested, too, in the
'Tractate' that these studies should form part of the
curriculum in Academies to be opened in-English cities,
when medicine, anatbmy and a knowledge of animal and vege-
table life might also be included.(2)

Philosophical condemnation of the grammar school curri-
culum continued for a long time; in fact, it was still
loudly veiced in the nineteenth century (see Chapter V),
but the endowed schools slumbered om and parents who
desired any form of education for their children other
than instruction in the Grammars of Latin and Greek were
forced to turn elsewhere to look for it.

There was, for instance, the movement to introduce
types of Courtly Academies into this country, These have
been described by Hans as:

"New vocational schools for the nobiliity .....
purported to prepare the noble youth for his profes-

sion as a courtier and soldier and introduced miliary
subjects, mathematics, physical training and

(1) J. w. Adamson., 'Pioneers of Modern Education'. P, 183,
(2) 1Ibid. P, 184, :
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accomplishments." (1)

Sir Thomas Gresham endowed a College in 1575 which
did not prove very successful, and the endowment only
became effective on the death of his widow in 1596, and
in 16356 Sir Francis Kynaston obtained a liéence to set up
a 'Museum Minervae' in Covent Garden, which w;s to be a
Courtly Academy. Included in the course of studies were
to have been physiology and anatomy but the Museum was
never established. J. W. Adamson writes about the 'Museum’

as follows:-

"An ambitious scheme was launched by ..... Sir
Francis Kynaston, who in 1635 was licensed to main-
tain at his house in Covent Garden a so-called Museumn
Minervae for the education of young noblemen and
gentlemen., The course was to extend over seven
years and students made their choice from a very wide
range of studies, on condition that 'no gentleman
admitted shall exercise himself about more than two
particular sciences, arts or qualities, whereof omne
shall be intellectual, the other corporall.' The
curriculum was to include arithmetic, algebra, forti-
fication, architecture; astronomy, optics, navigation,
cosmography; physiology, anatomy; heraldry, antiquities,
common law and the study of legal documents; Hebrew,
Greek, Latin, Italian, French, Spanish, German;
music, vocal and instrumental; riding, dancing and
deportment, painting, engraving and writing."%2)

In 1649, Sir Balthazar Gerbier set up a Courtly

Academy at Bethnal Green and a pamphlet was published
which listed the subjects available for study there.
Modern languages, civility, history and geography, arith-

metic, geometry and cosmography were all listed and,

1

(1) Hans, Op. cit. P. 64,
(2) J. W, Adamson. 'A Short History of Education',

c. U. P, 1930, P, 178,
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"the students of the Bethnal Green Academy also
learn 'Naturall experimentall Philosophy,' by which
is to be understood 'severall means serving to the
enriching of noble and profitable Sciences'."(1l)

The last phrase in therabove -quotation is very remini-
scent of Lord Herbert of Cherbury (158351643) who, writing
earlier and recommending the study of botany, said:

"It is a fine study and worthy of a gentleman to
be a good botanic, so that he may know the nature of
all herbs and plants, being our fellow creatures,
and made for the use of man;"(2)

In Gerbier's Bethnal Green Academy medicine, plant and
tree grafting and the study of soils were also included
as being subjects of use to gentlemen. Samuel Hartlib
proposed that the science of Husbandry was a fitting sub-
ject to be taught to apprentices and J. W, Adamson in
'Pioneers of Modern Education' includes a quotation from
a tract by Hartlib to this effect:

"Why may we not conclude that in the science
and trade of Husbandry, which is the mother of all
other trades and scieuntificall Industries, a Collegiall
wvay of Teaching the Art thereof will be of infinite
usefulness?"(3)

Abraham Cowley, writing in 'A Proposition for the
Advancement of Experimental Philosophy' (1661) suggested

that an Academy should be formed with laboratories, gardens,

animals and resident professors who would research and

(1; Adamson 'Pioneers of Modern Education', Op. c¢it, P. 188,
(2 Foster Watson. 'The Beginnings of the Teaching of
Modern Subjects', (quoting Herbert, 'Autobiography'
Lee's 2nd Edn. P, 31.) P, 174,
(3) Adamsopn. Op, cit, Pp, 112-113, from Hartlib 'Essay
for Advancement of Hushandry Learning'. (1651)
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teach in medicine, anatomy, chemistry, the history of
animals, plants, winerals, agriéulture and gardening,
amongst many other subjects "and, briefly, all things
contained in the catalogue of natural histories annexed
to my Lord Bacon's 'Organon'"(1)

Thus, many propositions were made concerning the
means of providing a fitting form of education for young
gentlemen, but most of the schemes never came to fruition.

The private tutor, however, was an important figure
in the schooling and training of many of the sons of the
upper classes, in fact, one of the marks of tﬁe gentleman
was that he had little specialist training but a grounding
in the classics and had made a Grand Tour., To a certain
degree John Locke, who favoured the priVa£e tutor over the
school as.a means of teaching may well have influenced
the upper and middle classes in the choice as to how and
where.their sons would receive their classical education,
However, there were obviously occasions on whi;h;gome
sort of scientific information was imparted to the sons
of the wealthy for, as Hans writes:-

"At that time the post of a private tutor to
scions of a famous house was both honourable and
lucrative. Many outstanding men of science readily
accepted such posts which brought them an income

and the patronage of some influential statesman
or a peer."(2)

(1) 1. L. Kandel. ‘'History of Secondary Education'.
Harrap. ©P. 149,. .
(2) Hans. Op. cit, P, 182,
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Hans guotes such examples as Joseph Priestley's teach-
ing of the Earl of Shelburne's sons between 1772 and 1780
and William Sherard, who was a botanist and Fellow of the
Royal Society and who was tutor to Sir Arthur Rawdon from
1689 until 1694 before undeftaking tutorial activities
with the Russell family, first with William Russell from
1695-99 and then, from 1700-1702 with Henry who became
the:second Duke of Bedford.(l1) Two other botanists who
held similar posts were Colin Milne (1743-1815) who ws
tutor to Lord Algernon Percy, and Benjamin Stillingfeet
who taugh£ William Ashe-Windham from 1724 until 1728,(2)
Thomas Lawson (1630-1691), who was employed by a Mrs. Fell
to teach her daughters botany and the use of herbs as
medicines, was a one-time schoolmaster, and Edwin Lankester
(1814-1874), acted both as a doctor and as science tutor
to the family of Mr. Wood of Campsell Hall, near Doncaster.(3)

After the legislation of 1779 Protestant nonconformists
were allowed openly to teach and keep schools and a lot
of them were theﬁ able to open private schools, especially
in the towns and cities where there was a demand from the
developing middle class manufacturers and merchants for a
better type of education than was available in the endowed
grammar schools.

Alfhough most of the earlier private schools were

predominantly commercial, classical or showed a military

ilg Hans., Op. cit. P. 188,
5 :
(3)
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or naval bias in their teaching, there were a few in which
the study of scientific subjects was pursued. Some of

the headmasters were Fellows of the Royal Society, among
them Benjamin Morland, (1657-1721), and Peter Newcome,

(1715-1799), of Hackney Academy, which had,

", .... an uninterrupted existence at the same

place for about 140 years, which rarely happened

among private schools."(1)
Aylmer Bourke Lambert, a botanist who collected specimens
for his own little museum before he even went to a school(2)
attended at this Academy and certainly retained his collec-

tor's appetite there since the students

"..... had excursions for the study of natural
history."(3)

There is evidence to suggest that J. B, Florian,
who advocated in 'An Essay on an Analytical Course of
Studies.' (1796), that:

"Philosophy and the sciences ought to be made
the principal study of young persons."(4)

included in his proposed course of studies for twelve to
thirteen year-old-boys instruction in natural history,
whilst the thirteen and fourteen-year-olds were to have

a much more ambitious syllabus which included anatomy,

the theory of surgery, Medicine and Pharmacy, Pneumatology

and Physiognomy.(5) Florian opened his Academy at Bath

1 Hans. Op, cit, P. 70,
2 D.N.B.

3 Hans. Op. cit. P, 72,
4 Op. cit, P, 79.
(5) 1Ivid. -
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and it may be that these subjects were taught there.

An agriculturalist, John Randall, kept &an Academy
at Heath, near Wakefield from about 1740 until 1754 and
another at York until the 1770's;

"William Hey, (1736-1819), the surgeon, was at

Heath till 1750 and acquired his taste for science

there." (1) -
vrites Hans, but there is no report as to the nature of
his studies, although it might be reasonable to presume
that botany or horticulture could well have been included
in the syllabus.

Robert Harrow kept a boarding school, certainly from
1745, at Cheshunt, Herts. and it seems that he wanted to
attract the sons of gentlemen to it because Hans quotes:-

"with dancing, fencing, fishing and fowling;
also the knowledge of gardening and agriculture and
all sorts of wanly exercises, They will be shown

(what is known to very few) that one acre judiciously

managed is sufficient to keep three horses a year."(2)

Andrew Marshall, M.D,, (1742-1813),

"taught anatomy privately in Bartlett's Court,
Thavies Inn, from 1785 to 1800.",

and Solomon Sawrey, (1765-1825),
"attended Marshall's lectures in 1794 and attrac-
ted the attention of his master by a dissection of

the nerves of the eye."(3)

The private schools of the nineteenth century seem

(1; Op. cit. P. 94,
(2 Lyson's 'Collectanea' Vol. 2., quoted by Hans, op. cit,

: P. 97.
(3) bp.N,B,



to have broadened their curricula in comparison with those
of the preceding century., In general? the education given
in them, in the biological sciences, had much less of an
emphasis upon medical sﬁﬁjects with the result that
natural history, botany and, occasionally, zoology, find
mention in their syllabuses.

In 1815, Dr. L. Carpenter, (1780-1840), who was keep-
ing a boarding school at the time, published a 'Systematiec
Education on Elementafy Instruction in the various Depart-
ments of Literature and Science with practical rules for
studying each branch of knowledge', in tw& volumes, which
contained-a chapter on natural history and included botani-
cal and zoological material.(l) Lant Carpenter, who was
educated at Northampton Academy, kept his private school
at Bristol, which he gave up in 1829, (the fees were 100
guineas per year) and James Martineau studied physics,
chemistry, mathematics, geology and physiology there and
scientific experiments were performed and the teachng
illuminated by the use of specimens, diagrams and charts.(2)

W. Johnstone A.M,, who was Master of Stanmore Academy,

published, in the 'Results of Experience in the Practice
of Instruction or Hints for the Improvement of the Art
of Tuition as regards the Middling and Higher Classes of

Society', (1818), his belief that Heraldry, Botany and

(1) E. L. Greenberg. ‘'Private Academies in the First Half
of the Eighteenth Century'. M.,A. Thesis, London
1953, P. 98, '
(2) B. Simon., ‘'Studies in the History of Education
1780-1870', Lawrence & Wishart 1960. Pp., 110-111
& D.N.B,
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Natural History should be taught in such schools. (1)

At Ardwick Green, Manchester, Duffield Academy

existed from 1822 to 1853 to provide:

"Classical, Mathematical and Philosophical
Education, ..... In addition to the regular course
of English, French, Classical and Mathematical In-
struction, a great variety of information is imparted
to the pupils, respecting the Phenomena of Nature,
the Processes of Art and philosophical and Literary
subjects in general."(2)

The Rev, Charles Burton, L.L.D,, F,L.S., who was an
excellent botanist, published an advertisement in 1828
notifying prospective customers that he was prepared to
provide instruction at his home in a wide variety of sub-
jects such as geography, history, arithmetic, geometry,
algebra, astronomy, botany, chemistry and stenography.(3)
The Rev, J. R. Beard kept a Private Academy at Manchester
in 1829 wherein lectures were delivered on 'The Elements
of Science' as part of the course of instruction.(4) In

Manchester, too, during the 1830's, there was an Academy

in George Street, kept by the Rev. John Wheelden which

prepared students in medical studies for entrance to
Apothecaries' Hall.(5) George Edmondson, (1798-1863),
who was educated at the Quaker school of Ackworth (of
which more will be written in the Chapter dealing with
Proprietary Schools) opened a private school at Blackburn

in 1830  and at Tulketh Hall, near Preston, a little while

(1) Greenberg, Op. cit, Pp. 80-81,
Ibid. P, 85, quoting the Manchester Guardian for Jan.
11th, 1823.
(3) 1bid. P, 86,
§4z Ibid., P, 8T.
/ I\nbid.’\'}- P. 65,
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later, The latter school possessed about 800 acres of
land, and agriculture was added to the syllabus; amongst
the lecturers at Tulketh Hall were Professor Tyndall,
Dr. H. Debus, F.,R.S., and Professor Frankland.(1l) Accord-
ing to Miss Greenbefg, Edmondson also opened a technical
school at Queenwood Hall.in Hampshire and incorporated,
metalwork, woodwork and agriculture in its syllabus,(2)
A Mr., J. T. Barker kept an Academy at Deptford where he
gave public lectures to large audiences on Botany and
Astronomy; however it seems most likely that these were
to adult audiences.(3) It is known that the Rev. J. Bruce

taught Animal Physiology at his Academy in Percy Street,

Newcastle in 1835.(4)
The Neshbit family, Anthony, John Collis and Edward
Planta Nesbit combined their talents to keep a private

school at 38, Kennington Lane, Lambeth, from 1840 onwards.

They described their school as a:

"Classical, Commercial, Mathematical and Scientific
Academy and Agricultural Training School"(5)

and John Collis Nesbit is known to have taught chemistry
at the Academy and is said to have introduced natural’
science teaching there; certainly, he taught agricultural

chemistry. 1In their prospectus they stated that botany,

1) D.N.B.

2 Greenberg., Op., cit, P, 72,
3 Ihid, P, 48,

4 Ibid. Pp., 90-91.

(5) 1Ibid. P, 100,
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geology and chemistry were considered as being very im-
portant for agricultural training and amongst the lectures
listed as delivered at the school between January and June
of 1846 were ones on botany by Professor J, C, Johnson of
Guy's Hospital, and on natural history by Edward Planta
Nesbit.(1l) An advertisement in the 'Educational Times'
concerning this school, mentioned that lectures were
delivered at the school on chemistry, agricultural chemistry,
mineralogy and geology.(2)

Brian Simon discusses a Report published by the
Manchester Statistical Society in 1834 concerning the
number of superior private schools in a northermn industrial
city:-

"There were thirty-six boys' and seventy-eight
girls' schools with a total of 2,934 pupils; just
upder 7 per cent of the total number of children
attending school in Manchester. The majority of
these schools, eighty-nine, had been established since
1820 and a high proportion of teachers were dissenters,
An analysis of the curricula showed that the average
boys' school provided teaching in reading, writing,
grammar, arithmetic, geography, history, mathematics
and languages, up to the age of about fifteen, A
few schools also taught natural history and drawing.."(3)
In these few, early examples of private schools

there is a slight mirroring of the change from medical
studies to the study of botany as a subject which was
reported in Chapter I, It would be logical to assume thﬁt,
if any private school offered to teach botany, some demand

for such instruction must have existed. The reasons why

this might:hqfe been so are topics that I wish to discuss

1 Op. cit, Pp, 100-108.
2 Educational Times. No., 38, Nov, 1850.
(3) simon. Op. cit. P, 113,
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in a later chapter, and at the close of this one, but it
may be worth noting at this point that these reasons can
only have been utilitarian in so far as botany was an asso-
ciated study of horticulture and agriculture. - I would
suggest that it was these two latter subjects which kept
the flag of biology flying, as it were, during the eighteenth
century in affording subjects of 'useful' instruction for
some of the sons of the middle classes and a number of
the private schools had an agricultural hias; Certainly,
ingstruction in zoology was non-existent and whilst there
were more hotanical studies in the nineteenth century schools
this took the form of a 'polite and gracious' study for
the dilettante and the naturalist, but it must be remembered
that biological topics figured much less frequently in
private school advertisements than su;h sciences as physics
and chemistry, mathematics and the commercial subjects and
useful languages. A fuller discussion of these problems
will be dealt with at the end of this chapter, |

By the latter half of the nineteenth century the
private schools were many and varied - some, a very few,
were predominantly classical still in their schemes of
studies and some were technical - but many were 'multila-
teral', a term used by Hans to describe schools in which
modern languages, modern subjects like history and geog-
raphy and commercial and scientific subjects of some s;rt

were included. By 1851 it wes estimated (with what degree
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of accuracy is not known) that, whereas there were approxi-
mately 22,731 scholars attending six hundred and four
grammar schools, the private school population numbered
something in the region of 640,000 pupils.(l1) Because of
the ephemeral nature of some of these private schools, the
Schools Inquiry Commission was only able to make a rough
approximation when it was estimated, in 1868, that private
schools might number about 10,000.(2) At the same time
the Commission estimated, with more accuracy that the
numher of endowed schools or establishments of like founda-
tion numbered about 3,000,(3)

By the middle of the nineteenth century, then, there
existed a great and growing demand for private education
and this especially by the middle classes for their children,

This rather nebulous group was constantly being added
to by the elevation in social status of some tradesmen,
professional men, farmers and craftsmen whose economic
situations were improving during the eighteenth and nine-
teenth centuries with the growth of trade and.industrialism,
as well as the concomitant increase in the number of
professional men whose services were vital to such economic
expansion, It is possible that their views upon ‘what
constituted a worthwhile schooling for their sons were

pragmatical.

(1) Educational Times, April 1851,
(2) s.I.c. Veol, I. P, 6,
(38) s.1.c. Vel, I, P, 108,
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Appearing hefore the Taunton Commission in 1866,
Sir James Kay Shuttleworth stated:-

"At present the great idea which the humbler
portion of the middle class have of rising, is the
making of money, but with the growth of a higher
sense of the use of education and of the elevating
influence of literary pursuits, literary distinction
would come to be valued by them. Just as in the most
educated portion of the middle classes who are not
very wealthy their sons devote themselves to a purely
scholastic or scientific profession, so in the
humbler portions of the middle classes the same
desire and instinct would arise,"(1)

At a time of increasing application of science to
industry and commerce, and when the economy of the country
had ceased to depend completely on agriculture, middle
class parents somewhat naturally desired that their chil-
dren should have an increasing share in the new prosperity
and an up-to-date schooling was ome of the means to that
particular end, There was a need for an understanding of
the facts of science upon which this prosperity was based,
That such.instruction was unlikely to be found in the
Grammar schools seemed self-evident and, further, there
was a deep prejudice against the ingrained classicism of
those schools and of the commanding influence that the
Church exerted over them,which body not only tended to
manage the schools for its own interests but also appeared
to be biased in the favour of the upper classes, In the

nineteenth century there arose an increasing exactitude

of biological and geological studies due to the work of

(1) s.I.C. Vel. V. P, 922, Q. 17,567,



~75-
such men as Lyell, Darwin and T, H, Huxley, among others,
culminating in the postulation of theories of evolution,
and this caused greater conflict between science and reli-
gion, In schools where the Church of England was in active
control those modern and radical chdqges of aﬁproach to
the biological sciences were not likely to be reflected in
the teaching or the new ideas dealt with in the syllabus
until much later in the century. This point is illustrated
by a footnote in aﬁ article by Jean Bremuner in the School
Science Heview:-

"H, Alleyne Nicholson's Advanced Textbook for
Schools' was also published in 1870 and this comment
in the 'Non-Conformist' implies the Church's atti-
tude to the new approach to zoology. With apparent
relief they accept Nicholson's "safe" textbook.

' eeo.. We have only to add that Christian teachers

and the adherents of a spiritual philosophy may

safely put this book into the hands of their pupils,
There is nothing theological in the book, but on the
other hand there is nothing anti-theological.,' (Review
quoted in 'List of Scientific Works and Memoirs of

H. Alleyne Nicholson, 1873, pp. 13-14)"(1)

The following quotation by Mr. C, H., Stanton, an
Assistant Commissioner of the Schools Inguiry Commission
is nlso ﬂbteworthy:

"] cannot help noticiung the fact, which may be
a mere accident, that all the largest middle class
private schools in my district were kept by dissenters.
Taunton, Frome, Plymouth, and Yeovil all contain
large schools of which the master is not a member of
the Church of England, but mixed up with the pupils
at all of them are a large number of Churchmen's
sons, I nowhere found the least reluctance amongst
the middle class for either Churchmen to send to
dissenters' or dissenters to send to Churchmen's
"schools, This reluctance is only conspicuous in
the class above, There were 40 boys, sons of

(1) Jean P, Bremner. 'Some developments in teaching
Zoology in schools in the Nineteenth Century.' School
Science Review, Vol, XXXIX 1957. P,76,
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Churchmen, at the Independent College at Taunton."(l)

Although the urge to find a vocation or a trade for
their sons provided a very strong-reason for choosing a
private education, not all of the middle class parents
were swayed by this particular desire, Quite often a
school could be found which was cheap - an excellent
quality in the eyes of mwany - and as long as it kept ther
children from contact with the grammar school boys, who
might well have come from poorer homes, then little else
mattered, So man& of the private schools quoted fantas-
tically long lists of the subjects which they professed
to offer that it is probable that parents who cared little
for the end product of the schooling would be attracted
by the thought that their children could receive a varied
tuition rélatively cheaply.

Private schools existed to wmake a profit, Aslsuch,
they had at least to pay lip-service to any ideas that
parents may have had on the educational needs of their
children, One commercial schoolmaster wrote woefuliy
of "parental tyranny" and guoted,

"If you please, sir, mother says I'm not to
learn Latin, as I'm not going to be a doctor," and

"If you please, sir, father says he don't see what

use geography is to me, as I'm not going to be a

merchant." (2

No profit was likely to accrue to a private school

which, by refusing to pander to parental demands, found

(1) s.1.Cc. Vol. VII, P, 65. )
(2) Educational Times., No, 46, July, 1851,
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itself unable to compete with those kept by schoolmasters
who were only too eager to acquiesce., It followed that
there were private schools which were efficient as teach-
ing institutions and also private schools that were suf-
ficiently flexible in their curricula- so that they could
offer wide ranges of subjects, Whereas these schools
were relatively long-lasting it does not necessarily
follow that they were invariably efficient.

At least parental pressure ensured that, as the
Report of the Schools Inquiry Commission noted, the private
schools were open to new ideas.(l) Experimentation, on
the other hand, was not a characteristic of the Grammar
schools for so many had statutes which were quite rigid
in their prescriptions as to what could be taught or about
the size of the staff and in these ways many of the
Endowed schools were restricted. Further, their endow-
ments, fixed centuries earlier in many cases, were not
always sufficient to bear the beavy cost of building
expansion or to pay for the introduction of costly appara-
tus for science, etc.; however, in a defence such as this
there can be little doubt that, had the resources been
available inp many cases, the spirit was weak. The fol-
lowing extract from Mr. Giffard's report to the Schools

Inquiry Commission, written in 1865, concerns Blechingley

Grammar School, in Surrey, which had a private school

(1) s.1r.C. Vel, I, Pp. 299-302.
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attached to it, The Assistant Commissioner's report,
although hinting at better teaching conditions, is rather
mixed in its attitude to the results obtained:-

"The private section of the school contains a
better class of boys, chiefly the sons of tradesmen
and farmers. This branch of the school is superin-
tended by the son of the head master, who has a
trained assistant paid by himself. I examined some
of the boys in arithmetic, English Grammar and
English history, and geography. The arithmetic was
creditably done, but the other subjects were at a
very low ebh. No language, either ancient or modern,
besides English, is tauvght. Occasional lectures are
given in botany, in which the master is.a proficient,"(1)
These Assistant Commissioners paid some attention to

certain private schools in various parts of the country.
Mr. Bryce and Mr, Fitch made what visits the proprietors
of private schools in Yorkshire and Lancashire would allow
them; in no case did they identify a school by name when
reporting adversely,

In 1861, in Lancashire, Mr. Bryce found that Bolton,
with a population«of 70,395, possessed one Grammar school,
one Proprietary school and five Private day hoys' schools;
at Wigan, (population 37,658), there were four private
schools to one grammar school, whilst the only secondary
schools at Accrington (population 17,688) were two private
schools. In his account of his investigations Mr. Bryce
divided the schools first into those which he described

as providing "a classical and commercial education", and

which were more or less selective in the class of boys

(1) S.I.C. Vol. XI. Po 154’0
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they received and which charged fees higher:than those of
the Grammar schools., He tabulated these schools accord-

ing to the subjects taught:-

Total No. of boys {  No. taking No. of hours _

in each school, | Nat, History _ per week in
this subject. (1)

34 ' 7 -
23 ' 23 1
110 47 1
22 22 occasionally.
27 - -
36 28 1

0f six schools which were sampled as being typical,
in one way or another, of his second grading of private
school, being mainly commercial schools where a little
Latin or sometimes Euciid might appear on the syllabus
and in which the schooling was cheap, there was not one
that professed to teach natﬁral history. 1In the first
type, listed above, the total number of boys in the private
schools that did teach natural hi:to;y was 225; 127 of
these haé some sort of instruqtion in that subject, whereas
73, out of 160 boys took chemistry aqd 26 out of 146 took
physies. Bryce noted that natural history was a popular
choice of subject, along with French, English, History,
Geography and Drawing.(2)

At one of these schools, where all three sciences

(1) s.1.c. Vol, IX. Pp. 544-545,
(2) 1vid. Pp. 534-549,
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were taught to the boarders, this Assistant Commissioner
wrote:

"As a specimen of the aesthetiec influences
which are brought to bear on the pupils of some of
these schools, I may menticon that in the dining
hall (which was also the sitting room) of one of
them I saw over the chimney-piece three pictures,

On the one side ‘was a highly coloured representation
of the heart and lungs, on the other a corresponding
one of the stomach and intestines, and in the middle,
a picture of the Crucifixion."(1)

Bryce found that all of these schools, cheap or

otherwise,

"..... pursue with very little energy any but the
directly practical branches of knowledge."(2)

In them, Latin, Greek -and Mathematics were more or less
disregarded and in his account of the subjects taught
he continued with the note:

"French, on the other hand, as well as natural
science, while utterly unknown in the meaner private
school, is in the better ones pursued much more
briskly than by the grammar school masters, and
parents either are, or are supposed to he, charmed
by the attention bestowed upon what they call a
'practical' subject."(3)

Later in his report, Mr. Bryce compared some figures
showing the distribution of the teaching of some subjects
hetween grammar and private schools in Lancashire; for
Natural Science and Natural History the figures afre given
below - in the case of those gquoted as 'Natural History',

Bryce included pupils learning physiology, zoology,

botany, geology and wmineralogy:-

(1) Op. cit. Vol. IX. P, 571,
Ibid. P, 573,

22 Ibid, P, 550,
3
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Endowed Private
Natural Science.

Percentage of schools teaching it [ 21 33
Percentage of boys learning it 11 14
Natural History.

Percentage of schools teaching it 11 20

Percentage of boys learmning it 10 12

However, Bryce pointed out the variation in what was
meant by those titles when he wrote:-

"No reliance is to be placed upon these statistics,
especially under the heading 'Natural History' for
many schools who teach only some catechism of general
knowledge, or give now and then an object lesson, or
‘use a8 their reading book a set of 'Tales about
Animals', construe such instruction as the teaching
of Natural Science or Natural History,"(1)

It is this cautionary note which is impertant in
attempting to value the place of teaching of biological
studies in the private schools (and, indeed, in the Grammar
Schools, a point that will be discussed further in a later
chapter; see Chapter V). For instance, Mr. Bryce stated
that where natural history of any sort was taught it was
only rarely an important part of the work, that its scope
was often limited to physiology and that whereas the more
expensive schools might sometimes have lectures and dis-
plays of plants and animals in the poorer types of school
this sort of instruction was usually accomplished, .if at

all, by catechism alone.(2) By such means schoolmasters

could present to the paying public impressive lists of

subjects that their schools could offer to pupils even

1 Op., cit. Vol, IX P. 648,
2 Ivid., P, 649,
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though the lessons may never have beem regularly given or
the lectures have been quite isolated and with little teach-
ing significance, There are two further points that illus-
trate the nineteenth century attitude to biological studies
and which are worth considering at this point and these
are amply illustrated by two quotations froem Mr. Bryce's
reports when he considers the teaching of botany and
zoology. Fifst, discussing hotany and physiology, he
wrote:

"0f the branches of natural bhistory it seems
to be admitted that botany is the easiest and
pleasantest, since the materials are abundant, and
the classification depends for the most part on
matters of structure which the pupil can examine
for himself, with the aid only of a knife and a
pocket lens., ..... Physiology is popular among some
teachers, who insist on its practical value, as
teaching the needs of cleanliness, pure air, and
so forth,"(1)

Zoology, however, was noted as being much more difficult
in practice since:-

"Zoology supplies heautiful materials for the
teafhing of the principles of classification, and
may be found agreeably treated in some schools.

The objection to it is that less can be done by

direct ohservation than in botany: the teacher must

trust to pictures and now and then a skeleton or

two."(2)

It is interesting to see how the bhiological sciences
were regarded, at least in the manner of their teaching,
as being almost purely classificatory and how the object

lesson was to bhe presented with pictures and a skeleton

or two, reflecting an attitude of mind which still, un-

1) Opireit. P.lI651,
2) dhidyit. Wol. IX. P, 652.
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fortunately, seems to linger in present-day nafure study
teaching in some Jjunior and infant schools, Bryce believed,
as did many others, that natural science .and natural
history could be used, in schoolteaching, as subjects of
practical utility, to create tastes and interests and to
promote intellectual habits of mind and to exercise thé
faculties of observation and induction,(1) These view-
points were presented again and again before the Taunton
Commission in its deliberations upon Grammar school curri-
cula as recommendations for the inclusion of the sciences
in schools; hotany furnished a pleasant pursuit, its
material was everywhere and eésily obtainable and the
subject had aesthetic overtones of beauty that were appeal-
ing. These factors, coupled with the reasoning éxpressed
by Bryce above, make it easy to understand why botany, of
all the biological sciences, was lhe one most likely to he
found in the syllabuses of schools,

In Yorkshire, another Assistant Commissioner of the
Taunton Commission, Mr. Fitch, received information from,
or visited, 81 private schools which contained some 3,979
pupils., He estimated, in his report, that there were
probably nearer one hun@red and sixteen private schools:
in that county. Mr, Fitch guoted two advertisements as
being descriptive of the way in which so many of these

schools made encyclopaedic claims in defining their courses

(1) 1Ivid.



~84-
of instruction. One such professed to teach:

-"Humen physiology iuv its relation to the laws of
health, or the art of maintaining high bodily health
and vigour; chemistry in its application to arts manu-
factures, agriculture and common life.,"

as well as listing English, Geography, History, Mathematics,
Commercial subjects, German; French, Latin and Greek and

all the various possible subdivisions of those subjects

as heing available to students.(1) Another advertised

that it had an elementary department, a commercial depart-
ment, a classical department and said of the latter:

".s:.s. the classical department consists prin-

cipally of those intended for the learned professions,
their course of study comprises Latin, Greek, the
modern continental languages, Euclid, algebra, geom-
etry, plane and spherical trigonometry, conic sec-
tions, mechanics, histery, geography, natural phile-
sophy, including botany, chemistrly, hydrostatics,
optics, etc., landscape drawing and painting."(2)
From the information he received regarding natural
history teaching in boys' private schools, Fitch reported
that 13 schools, out of 20 he sampled, did in fact teach
some science under this heading, The owner of one girls'
private school made great play of having a visiting lec-
turer "in the season" to discouvurse on astronomy, heraldry,
botany and architecture and stressed that the girls went
out, when the weather was fine, to gather flowers and
dissect them and then have a lesson on their structures.

Fitch atténded some of these lectures and found them

(1) op, cit, Vod, IX. P, 261,
(2) 1vid,
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"charming, accurate and incomprehensible" so that, later,
when he examined the pupils on the matter of the lectures
there was little understanding of what they had heard.(l)
It is not impibbable to suggest that this must have been
a common result to many students of the lecture method of
imparting séientific knowledge.

In Northumberland, Mr.. Hammond conducted a similar
sort of inguiry. So as not to advertise them he numbered
the schools he inspected; out of twehty-four he dealt
with, only a private school of good standing in Newcastle
and one other claimed to teach natural history subjects.
In the former there were 195 boys of whomAao tookTNatural
History and used Wood's 'Natural History' as a text-book,
while in the second there were supposed'to be 32 boys:
similarly engaged out of a total roll of sixty-five pupils.(2)
The same report dealt with private schools in Norfolk;
only four of them had pupils taking natural history.

0f all the private schools_in these two counties the
best Mr, Hammond could report was:

"In fact I believe there is only one school in
the two counties in which any real and substantial
knowledge of these branches of study is imparted,
This is the chief private achool at Newcastle, It
returns two boys as studying physics, forty as study-
ing natural history, and twenty-one as studying
chemistry. An ample apparatus is accessible to the
older pupils, and excellent object lessons in natural

history, physiology, and comparative anatomy are
in use,"(3

$.I.C. Vol, VII, P, 554.

1) 0p, cit, Vol, IX, P, 294,
" Ibid. P, 414,
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Mr. Giffard, investigating the schools of Surrey and
Sussex, had the following to say of the private schools
in his area:-
"Natural Science does not enter into the teaching
of preparatory schools, nor into the curriculum of
the lowest stratum of private schools, The proportion
in which it is taught in other schools, varies with
the terms, Thus, whilst 50 per cent of the private
schools, whose terms for boarders are about £50
profess to teach some branch of natural sciénce, only
20 per cent of the schools whose terms are lower pay
any attention to it, The more expensive schools can
afford to pay for the services of a professor; the
humbler schools content themselves with teaching given
by their own staff., One lecture per week seems to be
the maximum time devoted to the subject. The branch
usually chosen is physiology; chemistry or some
branch of physics being preferred in a few schools," (1)
The Assistant Commissioners were agreed that, although
some of the private schools were undoubtedly first-class,
there were many that were unsatisfactory. A great weak
spot was that caused by parental demands and consequent
interference., It was paradoxical that, whilst thi:‘need
to satisfy the parents that the schooling their children
‘were obtaining was of high quality and sufficiently wide
in subject matter caused these schools to be experimental
in their curricula, it was also the ruination of many.
The stability of some of the hetter private schools was
a reflection of the fact that parents found the type and
range of their_curricula:satisfactory whereas so many of

the transitory schools existed briefly in the hope of a

quick profi£ and it was not be wondered at that the Assis-

(1) oOp..cit. Vol, VII. P. 196.

&
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tant Commissioners found them to be so0 poor. Active
parental interference weakened the effectiveness of the
gschools in the long run since the demands they made must
have been almost wholly utilitarian. The number of private
schools which did exist in tﬁe.nineteenth century, however,
speaks volumes for the desire which existed for educational
provision, |

The Bchools suffered, too, from the consequences of
the laws of supply and demand; in general they were un-
settled and several times in their reports Assigt;nt
Commissioners spoke of the speed with which private schools
opened and closed their doors, so that by the time an
Assistant Commissioner was able to inspect a school it
had ceased to exist. Salaries were rarely even relatively
adegquate and sometimes mere pittances were paid to assist-
ants with the result that these establishments cannot
have been expected to attract the most efficient, keen
and well-trained of teachers. Further, since the whole
idea of a private school was to make money for its owner,
cash was rarely ploughed back into the business and
equally rarely was money made available for the purchase
of scientific equipment or books, to say nothing of pro-
viding reasonable accommodation for the pupils. In 1861,
for instancé, it was said of private elementary schools:

"When other occupations fail, even for a time,
a private school can be opened, with no capital

beyond the cost of a ticket in the window. Any
room, however small and close, serves for the pur-
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pose; the children sit on the floor, and bring what

books they please: whilst the closeness of the room

renders fuel superfluous, and even keeps the children
quiet by its narcotic effects. If the fees do not

pay the rent, the school is dispersed or taken by the:

next tenant,"(1)

Nevertheless the demand for private schooling, accoun-
ted for in part by popular need, was also partly the result
of what amounted to a lack of faith in the education that
was proviaed by the Grammar schools, Althoungh these
latter schools may have had the benefits of permanence,
tradition and independence of parental whims, they. were
also much more hidebound, their curricula mostly fixed
by ancient statute and much more out of touch with the
educational needs of nineteenth century society. The
chief claim to fame of the successful private schools
was that they profited from the opportunity to exper}ment
with curricula and methods, By the acid test of their
conitinued existence in supplying what was popularly
needed some of them became notable for many years, increas-
ing the numbers of their pupils when the grammar schools
were in a period of decline,

Although when natural science and natural history
were taught in the good private schools, the teaching was
probably much better than that of a lot of grammar schools
attempting to introduce the same subjects, it must be

admitted that, in the case of the biological subjects,

there was little of it, In the eighteenth century there

(1) Report of the Newcastle Commission., 1861. Vo, I. P.
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were some private establishments providing instruction in
medicine and it was quite common for surgeons to keep their
owvn dissecting schools for specialist pupils. Agricultural
and horticultural hotany were also to be found in the
curricula of certain academies and had a great deal of
practical usefulness, but in the nineteenth century, the
principal subjects to be found in private schools were
botapy and physiology and no really confident case can
be made out for their usefulness then. (See, however,
Chapter VI P, 202 for a note on the work of George Combe
in pioneering physiology teaching in elementary schools),
Physiology, perhaps, was important from the educationalist's
point of view in providing a knowledge of health and
hygieney, but whether there were many parents who took
this view is problematical. Botany had an aura as the
gentlemanly science and was becoming popular throughout
the country with the middle'classes; much depended on
the interests and attainments of the owne;s of the schools;
as well as what was in popular fashion, and much of the
botany that was taught may well have heen introduced be-
cause a proprietor, or his assistants, knew sopething
about it. And, lastly, this subject was both easy and
cheap to introduce and this could have been the most

important factor of all.
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CHAPTER III

THE PROPRIETARY SCHOOLS

(In this chapter those schools which were considered in
the Reports of the Clarendon Commission (1864) and those
of the Devonshire Commission (1870) as Public Schools are
omitted and reviewed in a later chapter, even though such
schools may have had their origins in proprietary owner-
ship.)

Many schools were first started by memhers of religious
sects for the sole use, at first, of their own children and
sectarianism originated early among the Protestant Dissent-
era, The Baptist sect began in Holland under the leadership
of John Smyth, who died in 1612, and the first English
Baptist group came into being in, or near, London in that
year. Congregationalism, which was well established at
the beginning of the Civil War, probably had its origins
in the preaching of Robert Browne, who founded a church
" in Norwich in 1580, Browne and his followers helieved
that ordination and the system of church worship were
wrong., He, however, conformed about 1586, hecoming Rector

of Achurch.(1) The great majority of the Dissenters were

Presbyterians, a sect which can trace its foundation from

~—

about 1572 when Th;ﬁhs Cartwright asserted that the
offices of Bishop and Deacoun were not allowable and that
all ministers were equal, In that year, an anonymous
pamphlet summarised some of the Puritan objections to the

orders of service and the titles of the Church of England.(2)

(1) c.p.S. Clarke. 'A Short History of the Christian Church'.
Longmans. 1950 edn, P, 333, : ’
(2) 1Ibid, Pp, 328-329,
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Methodism can be traced to the evangelical activities
of George Whitefield and the Wesleys about 1738 when a
great religious revival began under the stimulus of the
simple enthusiasm of John Wesley with his attractive
doctrine of personal justification by faith, Coming at
a time when the Church of England was in a state of reli-
gious and moral apathy the travels and preaching of these
men helped to upiift the poorer populace from the envelop=-
ing miseries caused by swollen populations in towns and
cities, The weight of increasing industrialism, too, was
becoming burdensome and was a contributory factor to the
degeneration of the living conditions of the poorer classes,.
The Nonconformists were increasing in numbers during the
eighteenth and nineteenth centuries to such an extent that,
"The growth of Nonconformity is, perhaps, most
clearly realised from the estimate that in 1700 the
proportion of Dissenters to Churchmen was one in
twenty-four, and in 1800 one in four."(1)

By law, the two English Universities excluded’
Protestant Dissenters from 1662 until 1871; Catholics,
too, were excluded. The Public and Grammar schools were
either Church foundations or controlled by the Church of
England; the headmasters of grammar schools and many
- private schools were usually clergymen of the Church of
England. Teaching in the Dissenting Academies after the

Act 0f1662 was so fraught with danger, due to the demand

(1) P. Smith, 'A History of English Elementary Education,
1760-1902.' University of London Press, 1931. P, 32,
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that all schoolmasters should subscribe to the Liturgy
of the Church of England and hold the Bishop's licence
to teach, that most of these Academies were peripatetic
until certain of the restrictions were removed in 1779,

Thus, just as these Academies had provided an educa-
tion for the sons of Dissenters when persecution was ram-
pant, the religious sects of every type took steps to
ensure that, when conditions of toleration allowed, their-
children should receive an education in which their own
particular religious beliefs and moral principles would
be adhered to., All that has been writtenm ahout such
Proprietary schools, especially in the nineteenth century,
points to the fact that they were both modern in outlook
and efficient,

However, not all the Proprietary schools were: formed
and owned by religious denominations and the Schools
Inquiry Commission made a good working definition in 1868:

"The term 'proprietary schools' is usually
applied to a certain class of schools which are

the property of a body of shareholders, but the

Schools Inguiry Commission (1868) use the expression

as meaning schools which were not endowed, nor the

property of the master or mistress who taught in
them, These proprietary schools principally owed

their origin either to the want of schools of a

more public character than any private school, even

of long standing, could possibly assume, or to the

desire of a particular religious denomination to

have a school in which religious instruction might
be given in complete accordance with their views."(1)

(1) Report of the Consultative Committee on Differentia-
:tion of the Curriculum in Secondary Schools.
Board of Education, 1923, P, 9, -
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Many of these schools, which were established during
the earlier part of the nineteenth century, were organised
on public school lines, though with a scheme of studies
usually less rigidly classical and certainly costing less,
They were formed, usually as joint stock companies, by all
shades of religious opinion and by parents who foresaw that
by this method they could control the type of education
their children received and so make sure that it was worth-
while, Some of them became as famous as the Public schools
and soon were 'classified' with them. Schools like Chel-
tenham, which was founded in 1841 by the Evangelicals,
contained a Modern Side and was an attempt to create a
new kind of educational body.. Marlborough was founded
in 1842 to provide an education for the sons of clergy
and, like Rossall, founded in 1844, has been considered
in the next chapter,

The Quakers have always had an interest in Nature
and natural phenomena which is in keeping with their
humanistic attitude to life and to religion and so the
Quaker schools have mirrored the sect's interest by
teaching natural history. The firat Quaker establish-
ment for secondary education was founded at Ackworth,
near Pontefract, in 1779 by Dr. John Fothergill who was
a physician in London and whose great grandfather was

numbered amongst George Fox's first followers, Dr.

Fotbergill learned his profession first as apprentice to

Benjamin Bartlett, a Quaker apothecary in Bradford and
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aftervards at Edinburgh, where he took his degree in
medicine in 1736, and at St. Thomas's Hospital. These
steps were typical of the training of many medical men
of Dissent and have bee; outlined in Chapter III, Miss
Elfrida Vipont, in a book about Ackworth School, has this
to say of Dr, Fothergill: |
"An eminent physician and a noted botanist,
Dr. Fothergill was a supporter of scientific research
in many branches, He was elected a Fellow of the
"Royal Society in 1763 and received other honours
both at home and abroad."(1)
Considering Dr. Fothergill's scientific background and
the fact that George Fox himself had éuggested, in 1675,
the founding of a school to teach botany and languages(2),
it is disappointing to find that the first mention of any-
thing that may have been connected with natural history
at Ackworth occurred in 1821 when the pupils formed an
'Asso;iation for the improvement of £he Mind', a society
which devoted itself‘tp such pursuits as essay-writing
and formed a library and some sort of a museum,(3) A
Horticultural Society was founded there in 1835 and
lasted for about twelve years(4) and the 'Association
for the improvement of the Mind' was re-constituted in
1852 as the 'Ackworth Litérary and Scientific Society',(5)

In the 1840's, Ackworth engnged some visiting lecturefs

who talked to the pupils ahout electricity, pneumatics,

(1) E. Vipont. "Ackworth Schoo#." Lutterworth Press,
1959, P, 14.

(2) 1vid. P, 15,

(8) 1Ibid.i%. P, 66,

4 Ibvid. P, 89.

25% Ibid. P, 67,
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geology and the physiology of plants(l); by the time of
the Taunton Commission, fifty-four of fthe one hundred and
ten girls on the roll were divided into three classes,
each of which had a weekly, thirty-minute lesson in Natural
History for which they used Lindley's 'School Botany' and
Hooker's 'Flora'(2), whilst the boys had a weekly lecture
on one or other of Physics, Chemistry and Natural History.(3)
In 1884, the bakehouse was.turned into a room for the
boys to pursue Natural History(4) and a Natural History
Society for the girls was started in 1886,(5)

The Quakers founded a girls' school in 1824 at

Stoke Newington and there the following subjects were

taught: Writing, English, Arithmetic, Astronomy, Geography,
Ancient and Modern History, Physics, Chemistry and Natural
History, French and Needlework and Latin, Greek, German

and Italian were included in the curriculum as optiomnal
subjects.(6)

Thomas Binns founded a Quaker school at Grove House,

Tottenham, in 1828 and natural history was included amongst
a number of modern subjects taught there,(7) Bootham

School, in York, was also founded in 1828:-

(1) w. A. Camphell Stewart. 'Quakers and Education,®
Epworth Press, 1953, P. 148,

éz S.I.C. Vol. XVIII P, 686,

3) 1Ibid, P, 644,

(4) Vipong. Op. eit, P, 128,

(5 Ibid.

56 Campbell Stewart. Op, cit. P, 76.

7) Ibid, = -
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"The first Natural History.Soéiety at a school
in England was begun there in 1834,"(1)

and a strong interest in natural history expeditions as
well as in geology, conchology and botany; were developed.
By 1868 it was recorded that lectures had heen given to all
the boys in Physics, Chemistry, and Natural History and
that, in the latter subject, there had been four or five
such lectures on Animal Physiology and two delivered on
Vegetable Physiology in the six months previous to the
forwarding of the data to the Schools Inquiry Commission,(2)
An Assistant Commissioner, reporting on this schoel, wrote:
"In chemistry, botany and animal physiology,

regular courses of conversational lectures are given,

which are amply illustrated by diagrams and experi-

ments, and duly supplemented by hook work."(3)

The Headmaster, John Ford, speaking before the
Commission, said:-

"There is an annual show, gentlemen not helong-

ing to the school are asked to judge, and prizes

are awarded for botanical collections, colleétions

of butterflies and beetles, collections of plants,

collections of parts of plants, illustrating botani-

cal principles, There is a written examination on

botany. Prizes have bheen established for these

things."(4)
And Campbell Stewart reports that by 1878,

".e... the hotany and zoology, each so eagerly

studied in free time as well as in class, were
drawn together into one study, which was called

(1) op. cit. P, 148,

(2 $,I.C. Vol, XVIII, P, 683,
§3 Ibid, Vol, IX. P, 237,

4 Ibid. Vol. V, P, 288,
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biology. Two microscopes were added to the school's
equipment,*(1)

The Quaker Girls' school at the Mount, in York,
(founded in 1785 at another site, Trinity Lane, in York)
is discussed by Winifred Sturge and Theodora Clark.(2)

The authors include some letters written by Anne White,
who was a pupil at the school in the 1830's. One of them,
dated 1835, includes this sbort passage about botany,

"Botany is greatly the fashion now. All the
girla are looking for flowers and pressing them,
They thenm gum them on paper, and write under them
their Latin names and species. The books look quite
pretty. I have not yet begun one, as I have no
tin box to gather them in, H, Brady pgets them for
the girls, 1 believe they are 1s. 6d. or 2s, 4d.
apiece. I do not kpow that it would be worth while
for me to get one: dost thou think it would?"(3)

Another account of the school, describing the period of
its -history some time just after 1839, includes the follow-
ing passage;

"We took a constitutional walk almost every
day between twelve and one o'clock, generally
through the quaint old city; and once a week in
the forenoon we went some miles into the country .....
At all times and places, when practicable, we
gathered ferns, pressing, naming, and arranging
them, The love of Nature in its various phases
of skies, trees, water, flowers, meadows, birds,
and insects, was thus strengthened and fostered,
and to this part of my education I am indebted for
much of the pleasure I have had through life, On
our return, or sometime during the day, we devoted
a short time to Botany, learning the names of many
flowers....."(4)

%1) Campbell Stewart., Op; cit., P, 151,
Sturge and Clark. 'The Mount School - York', Dent, 1931,
§ Op. cit., Pp. 48-49,

Ibid, Pp. 53-54,
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Records exist, from 1842 to 1858, that committees of
girls were appointed tg take care of the museum specimens
in mineralogy, botany and conchology and to;collect more
of them, (1), and a microscope was preséntéd té the school
in 1852.(2) Obviously botanical studies were inclﬁded in
the teaching and many of the girls must have had a keen

interest in botany.

Avtoﬁ School, south of Middlesbrough, was founded
in 1841 and Campbell Stewart writes that its first Headmaster:

"..... explained that the school gave a thorough
English education in reading, writing, arithmetic,
English grammar, and geography, with frequent explana-
tions of !'the articles that are in constant use,
for food, furniture, clothes, etc.,' He states that
there was exposition of the forces of nature, the .
leading principles of natural history, natural philoso-
phy, and agricultural chemistry, and instruction in
blackboard - and pencil-drawing. Latin and French
were taught later, and there was work on the land
for the boys and in the house for the girls, four
or five hours each day."(3)

From the foregoing there is little_doubt that the education
provided was an attempt to relate-theory;to factual, every-
day things,amdﬂthe school later.became important as an
agricultural establiéhment. Géologicai and botanical
nuseum collections wefe orgaﬁised (4) and the author duotes
from the Headmaster, George Dixon, who wrote something
soundly based onlscientific principles in the 'History

of Great Aytoﬁ School’ (1891) when he said:

(1) 1vid. P, 64,

(2) 1Ivia. P, 70. .

(3) Campbell. Stewart., Op. cit., P. 71.
(4) @bid.it. P, 148,
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"It was our wish in all their Natural History
pursuits; to direct them to Nature herself instead
of depending on books,"(1)

There can be no doubt of the importance placed in
the branches of natural science at this school:-

"The work was to develop by collections of
plants, moss, lichens, fungi, on to the collection
6f shells, Certainly, in the early years of the
school a keen interest in natural history was
kindled and a quite advanced standard of study was
aimed at to give body and shape to the developing
knowledge., A course book (Johnson's 'Agricultural
Chemistry') was used for part of the work. Agri-
cultural chemistry, astrobomy, geology, and botany
were studied, and many experiments were tried to
preserve specimens of flowers and plants. Such
specimens were marked and displayed to the whole
school. Some of the boys left school with a port-
folio of 200 or 300 acéurately described specimens ...
The enthusiastic interest manifested by scholars
and teachers in Natural History in the early years
of the school was quite a feature in the establish-
ment, hence a Friend in speaking at one of the
school conferences said, 'The Society of Friends
are deeply indebted to Ayton School for introducing
the study of Natural History into many of their
schools.,' They even began a botanical class in
the village which gave one young local gardener,
William Mudd, an introductory interest which took
him finally to be Curator in the Botanical Gardens
at Cambridge University."(2)

Now, although the school was, to a certain extent, a
specialist one, there is, in this lengthy quotation, something
of the excitement and keenness which must have made the
school almost unique in its attifude to the sciences in

the first half of the nineteenth century.
At Sidcot, which was established in 1808, scientific

work had appeared by the fifties, Natural History expedi-

1) 1Ibid. _ _
2 Tbideit. Pp. 148-149.
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tions were organised and, as a rgsult, plant collections
and collectionQ of birds' eggs were made, In the next
decade or so, lectures were given on physics, animal:: and
vegetable physiology and entomology.(1) In the seventies,
the girls at this school had been commended for the work
achieved in matural history. and elementary science had

_ been included in the curriculum.(2) Natural History was

conducted at Penketh School bhut it was in out-of-school

hours from 1842 onwards, (3) and in that year, at Sibford
School, near Banbury, Oxford, some gardening and agricul-
tural work was included in the syllabus, along with

"eesss the usual interest of Friends in
natural history."(4)

However, an inspection in 1903 resulted in a gloomy report:

"The only science which is taught in the School
is some very elementary chemistry, to which 1}
hours per week are devoted. The second year girls
are taught a little Nature Study, but it is more of
the character of object lessons than Nature Study
property so-called .,...."(5)

Natural history diaries were kept by pupils at the

Saffron Walden School, where particular interest was shown

in the natural history of the surrounding Essex country-

side. By 1884, Wigton School had a chemistry laboratory

added to it and there was already existing at the school

1) Campbell Stewart. Ibid,
2) Tbidcit. P, 151,

3) 1Ibid. P, 148,

4) 1Ivid. P, 73.

5) 1Ibid. P. 154.



-101-
a great interest in the teaching of such branches of
biology as mnatural higtory, entomology, ornithelogy, and
botany, as well as astronomy.(1)

I think that this brief accougt of the Quaker schools
illustrates, guite clearly, how quickly the Quaker love for
and interest in natural history was translated into live
teaching in their schools; in some cases these science
subjects existed in those establishments almost from their
foundation, The teachipg was always biased towards the
practical side and there can be little doubt that the
lessons were an integral and exciting part of the curri-
culum, This was, of course, aided by the fact that many of
the pupils had their own particular branches of interest
in natural history and were, in wany cases, prepared
to make their own, extra-curricular investigations. It
is not surprising, then, that natural history, accepted
almost as a religious credo, prospered to a much greater
extent in the Quaker schools than élsewhere.

University College, London, was founded in 1828 and
financed by a joint stock company. It was intended that
boys of sixteen to nineteen should attend and the estab-
lishment was intended to cater for sons of middle class
people and to give them a higher education., Medicine,
Zoology, Botany, Ana@omy and Physiology all had chairs,

Professor }iqdley) the horticulturalist was Professor

(1) Campbell Stewart. Ibid,
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of Botany and Charles Bell was Professor of Medicine,(1l)

A school was founded in connection with University .College.
The pupils had a free choice of the subjects they wished

to take from the curriculum which offered English, @atin,
French, German, applied mathematics, Chemistry, Physics,
botany and physical geography among other subjects.(2)
Science was included in the teaching at the Leicester

Proprietary School (f. 1837) where experiments were demon-—

strated and, at the Liverpool Institute, in the 1840's,

natural history and chemistry were taught.(3)
In 1858 the Headmaster of the Methodist school,

Woodhouse Grove, mentioned in bis report that there was

some instruction in photography given in the school, as
well as lectures in chemistry and "biology" and that there
were lessons in common things for the junior boys.(4)

The biology mentioned would most probably be -natural
history at that time, Another Methodist proprietary

establighment, Kingswood School, had school gardens which

were cultivated by the pupils in the second half of the
eighteenth century.(5)
The Taunton Commission Reports are a vast repository

for information concerning secondary education in this

1 Simon. Op. cit, Pp, 118-123,
{2 Ibid, P. 116,
3 Ibid. Pp. 116-117, :
4) F. C, Pritchard. ‘'Methodist Secondary Education',
LEpworth Press 1949, P, 90.
(5) 1Ivid. P, 169.
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country in the middle of the nineteenth century and in
each volume, where the Assistant Commissioners reported
concerning the schools in their areas, there is some data
about various types of proprietar& schools, The following
pages are not intendéd to stand as an exhaustive survey’
of such schools, since the time available permitted no
moré than what is hoped will prove a judicious sampling
of the many recorded there.

The Forest School for boys, at Walthamstow, laid &

claim to having organised a class of fiftéeen boys to take
physics, chemistry and natural history for ninety minutes
each week, for which privilege the pupils paid 45s. for

each subject, and the Walthamstow Mission School for

girls, which was a boarding school having fifty girls on
its rells, reported that thirty of its pupils studied
natural history. The report from this school went so

far as to name the-pages studied in Brewer's 'Guide to
Science' and a note was attached to the effect that the
school had a large garden attached to it, but whether
~this was meant as a claim to using it for natural history
teaching or whether as proving that the building had

pleasant surroundings is not made clear.(l)

In Holborn, The Western Metropolitan Jewish School,
which had sixty boys in its care, returned thirty of them as

learning the three sciences recorded above;(2) the

™ - 3

1 $.I.C., Vel. VIII.
2 Ibid. Vol. X. P, 241,
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Islington Proprietary School, an institution which pro-

vided an 'education for professional and commercial life'

showed twenty-seven of its pupils learning natural history;(1)

the West Centrel College for Young Ladies, in Bloomsbury,
had a teacher who specialised in elementary scienée - a
comparative rarity - and there were twenty-five girls
learning both physics and natural history there.(2)
Another London school which noted its gardens was the

North London Collegiate School, and botany was taught

to the girls of that school, so that, no doubt, the gar-
dens were utilised for that purpose,.(3) This school was
established in 1850 in order 'to give a good secular
education on a religious basis at moderate cost to girls
of middle class.' (See also Chapter VII P, 245)

Epsom College belonged to the Royal Medical Benevolent

College and was a school for the sons of doctors. Although
it had a professor who gave weekly and comprehensive
lectures in natural science, the boys had either to attend
the science lectures or the drawing class, Five-sixths
of the boys preferred to attend the latter.(4)

There was a proprietary school kept by the Inter-
national Education Society at Isleworth from 1864, which

had seventy pupils taking physics and chemistry and

1 Ibid. P, 245,
2) 1Ibid. Vol, X.
3) 1Ibid. Vel. X.
4) 1Ibid. Vol, VII,
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fourty-one learning natural history. In this school some
oral instruction was given, too, in human physiology.(1)

At Brighton, there vas a school for tradesmen's sons
kept at No, 7, Ship Street where thirty-one boys, out of
a total roll of ninety-seven, took natural history and
there was mention of the use of Bray's 'Physiology'(2)
and, at Lancaster Héuse, No, 47, Graend Parade, a new
school was in process of erection to house a proprietary
school already in existence and teaching natural history
to about one third of its students.(3)

In Taunton, the West of England Dissenters' Proprietary
Schools kept an establishment in which teaching about
vegetable and animal physiology was included in the
syllabus, but the school was low in numbers,(4) In the

same town was the Wesleyan Collegiate Institution and

its Headmaster, Thomas Sibly, gave the following evidence
before the Commission:

". Are there any means to secure that the boys under-
stand the lectures?

- Yes, they take notes of the lectures, write them
out neatly in books provided for the purpose; the
senior class taking notes at the time and the
junior pupils taking it from dictation, They are
afterwards examined carefully on the subject,

The course is experimental as far as possible;
the subjects are chemistry, natural philesophy,
and astronomy; and animal physiology is generally

(1; Ibid. Vol. XII.
52 Ibid. Vol. XI. P, 474,
3% Ibid, Vol, XI. ©P. 479,
4 Ibid, Vol, XIV,
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taken with considerable care,
- Any botany?
- We go through the course of physical science,
including botany, in two'and a half or three years.."(1)

Sibly was very keen on Geology and led expeditions:by the
boys to thé Quantock Hills, He was instrumental in start-
ing school gardens at Taunton and communicated his enthusi-
asm for this pursuit to the pupils.(2) !Another Methodist
ingtitution, the Wesley College in Sheffield possessed a
botanical garden. (See P, 107)_ |

At Bristol College, founded about 1834, there was a
clearly organised division of the school into two groups,
and Adamson, in his book, 'English Education, 1%89-1902',
comments on it when he writes that it bere,

", eese clear indication, on the part of those
who made it, of the contemporary German Gymnasium
and ‘Realschule. The school was to 'divide' about
the age of twelve to fourteen. Those who stood
below the dividing line were to follow a common
course in Latin, arithmetic, geography, French or
German, or both languageés. Above the line was a
bifurcation, Boys intended for the Universities
should study together Latin, Greek, algebra, geometry
and 'mixed mathematics as studied at universities.'
Other boys should be grouped together for instruction;
Greek should be omitted from their course, which was
to include mathematics, physics or natural history,
spoken and written French or German."(3)

The influence of German schools and their education
has already been met with in an earlier chapter in con-
nection with Matthew Arnold's endorsement of Naturkunde,
There was®in England, during the nineteenth century, a

great admiration for the Prussian efficiency in organisation

(1 Ibid: Veol, V. P, 343.

(2) Pritchard: Op. cit, P. 169,

(3) J. w. Adamson. "English Education 17890-1902,
c.u.p, 1930, P, 50,
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and there arose a belief that its reflection here, in
our educational systems, would prove worthwhile,

At the Liverpool Institute High School, there were

said to be one hundred and ninety-five pupils, of whom
only three took some form of matural history instruction
and they used textbooks by Agassiz and Gould.(1l) At the

Manchester Mechanics'! Institution Commercial and Scientific

Day School for Boys, founded in 1857, which was a school

well spoken of by Mr. Bryce, natural history was taught
to ninety boys out of two hundred and thirty on the roll,

and at the Salford Catholic Grammar School (1862) natural

history was listed as the only science taught there and
about half pf_tﬁe pupils took advantage of the fact, A

branch of this shhopl wvas the Liverpool Blackburne House

Girls' School, founded in 1844, where some ninety girls,

out of three hundred, had a p:oéressive lecture course,

not only in physics and chemistry, but also, surprisingly,

in zoology, where lectures were given on vertebrate animals.

The Wesleyan Proprietary Grammar School at Eccleshall,

near Sheffield, had a botanical garden and there were
forty pupils in this school taking natural history and
chemistry, being divided into four classes for that pur-

pose.(3) The Bradford High School was a proprietary school

(2)

Ibid. Vol, XVII.

él S.I.C. Vol, XVII.
Ibid. Veol, XVIII. P. 665,
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which had two classes totalling thirty-five students
(out of about forty) who read natural history. The upper
class had lectures in vegetable physiology %nd the lower
class examined and described plants with the gid of Gill's

'Botany'.(l) In Leeds, natural history was taught at the

Ladies' Educational Institute (2) and at Berwick upon Tweed,

at the Corporation's Academy, six students were returned

as taking the subject with the aid of Balfour's 'Botany'.(3)
Mr. A. K. Isbister, who had been connected with the

Jews College in Finsbury square, had been Headmaster of a

proprietary school in Islington and was editor of the

'Educational Times', was also Headmaster of the Stationers'

School in 1865 and appeared before the Taunton Commission.
In his evidence, he mentioned that science formed an
important part of the curriculum at that school; natura{
philosophy, chemistry and mechanics were taught there and
botany, zoology and geology were introduced to boys of
about ten to twelve years of age in what was really a
nature study course.(4)

When sampling the returns made to the Nineteenth
Century Commissions, and those of the Taunton Commission
in particular, we must make due allowance for the undeni-

able impulse, which must have plagued many Headmasters,

(1) 1Ibid. Vol. XVIII., Pp., 648-649,
(2) 1Ibid. Vol, XVIII.

(3) 1bid. Vol, XIX.

(4) 1Ibid. Vol. V. Pp, 29330,



=109~
governing and proprietary boards, to manufacture a silk
purse out of a sow's ear. When reading the Tgunton Commission,
we often detect a great discrepancy between that which
schools claimed they could and did teach and what the
Assiétén? Commissioner§ actually found on their visits,
A number of reports of natural history teaching in the
proprietary schools sampled above seem rather vague and
perhaps gliB. Even so, there can be little doubt that
others were teaching bo?any, animal physieology and occas-
ionally zooleogy in a truly scientific and worthwhile fashion.
Most of these schools were founded after the 1850's when,
not only was there an increasing demand for scientific
instruction, but science and the sciences were growing
in stature, broadening their concepts and amassing greater
-and greater amounts of factual data. It was the proprietary
schools (many of which have still to be considered in the
next chapter as Public schools which they had become) that
were much more attuned to the newness of the spirit of
science, They were founded for very definite purposes
by bodies dissatisfied with the type of education that was
available or by religious sects. Not all of them were good
schools, indeed many were small, local and second-class,
but they had the saving grace of modernity and they were in
sympathy with the modern subjects and so made some attempt

to teach them,
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CHAPTER IV,

THE PUBLIC SCHOOLS

(This chapter includes material concerning some schools
which, although they were founded as proprietary estab-
lishments, soon became 8o f?mous and imgortant that they
were and are ranked as Public schools.)

In a century when private philanthropy and the zeal
of the secularists were responsible for much of the edu-
cation available, the Public schools of England existed
purely and simply for the purpose ;f providing a fitting
education for the sons of the new, upper middle classes
and those of the ruling aristocracy who were not,privatgly
tutored, DRemembering that the nineteenth century was one
of increasing industrialism-it is easy to understand that
there was a growing uneasiness at the lack of scientific
teaching in the schools catering fqr the sons of gentle-
men. Whereas, in previous centuries the more 'chivalrous'
studies of heraldry, horticulture, dancing and fencing,
the art of husbandry and the grammar of the Latin and
Greek languages were the important and useful and 'polite’
stvdies, with a shifting economic emphasis towards in-
dustrialism a knowledge of the scientific basis of manu-
facturing techniques began to be an important considera-
tion in the training of those who ruled by right or by
financial influence. The policy of introducing science

into the schools, many of which had, for centuries,

provided a classical training only, was one of expediency;

# E.g, Cheltenham (1841), Marlborough (1843), Rossall (1844),

Radley, (1847), Wellington &1853 , Epsom (1855),
Clifton (1862) and Malvern (1863).

.



-111-
like most changes ﬁade in the educational system of this
country, it was gradual.
In 1832 the Quarterly Journal of Education was
protesting:

"Is it reasonable or creditable, or decent,
that boys of fifteen years of age and more should
know absolutely nmothing of the simplest laws of
mechanical philosophy? That they should know nothing
of the growth, production and manufacture of the
various objects which are daily subservient to their
neéeasities and pleasures? That they should be
absolutely or almost altogether ignorant of the
climate, productions, and geographical distribution
of the animal, vegetable, and mineral kingdoms, and
even of the moral and social condition of their
fellow-creatures scattered over the globe?..."(1)

Impetus was given to ideas of introducing some
science into the Publie school curriculum by the results
of the great Exhibitions that were ﬁeld, in England in
1851 and in Paris in 1867, for instance, and which pro-
vided English manufacturers and their Parliamentary
lobbyists with alarming yardsticks by which to measure
their efficiency and their 'know-how'; the result was
anxiety:

".ese.. Nearly every witness speaks of the
extraordinarily rapid progress of Continental nations
in manufactures, and attributes that rapidity, not tlo
the model workshops which are met with in some foreign
countries, and are but an indifferent substitute
for our own great factories, and for those which
are rising up in every part of the Continent: but,
besides other causes, to the scientifiec training of
the proprietors and managers in France, Switzerland,
Belgium and Germany, and to the elementary instruc-
tion which is universal among the working population
of Germany and Switzerland. There can be no doubt ,,,.

(1) simon. Op. cit. P, 100. Quoting Q. J. of Edn. Vel, III
No. 6 April 1832, Pp, 268-9.
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that the facilities for acquiring a knowledge of

theoretical and applied science are incomparably

greater on the Continent than in this country, and
that suck knowledge is based on an advanced state

of secondary education."(1)

It is impertamt, too, I think, to add that the in-
sularity of the English peoples was greatgr in the nine-
teenth century than it is now and that the arrogant assump-
tion that the term 'Englishman' was a synonym for one who
wvas, above all, naturally efficient, victorious in arms,
a tr#der par excellence and an influence in the world, if
not by Divime Right, at least by forceful action. 1In a
highly patriotic age it came as something of a shock to
discover that, whilst the sons of gentlemen were being
prepared for their essential roles in government, both
politically and economically, in a fashion which was
certainly centuries old and possibly almost medieval,
other countries, which for many years had been considered
to be inferior, had rapialy surpassed England in the
nevwv, twin powers of manufacture and mechanisation.

Even so, the State was not anxious to intervene;
when Sadler wrote, in 1908, of the decision that the
State should set a minimum standard of universal school
training, his words were particularly descriptive of

the attitude of the State to Public school education

before the setting~up of the Public Schools Commission:

(1) Report of the Select Committee om Scientific Instruc-
tion. Ordered by the llouse of Commons to be printed.
15th July 1868, P, vii,
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"The decision to adopt this principle was
reached after a conflict of opinion which had lasted
for three generations. It was reached with reluct-
ance, because most Englishmen would rather things
wvere done freely than under compulsion by Government,
Voluntary effort has for generations played a great
and stimulating part .in English education,...."(1)
But, in the case of the Publiec Schools, Whig and
middle class criticism mounted, especially in the columns
of the 'Edinburgh' and 'Westminster' Reviews and, despite
the opposition of such Headmasters as Goodford (Eton),
Moberley (Winchester) and Scott (Westminster) the Public
Schools Commission was appointed to inquire into the
administrative organisation of Tton, Winchester, Charter-
house, St. Paul's, Merchant Taylor's, Harrow, Rugby,
Shrewshury and Westminster and sat from 1861 until 1864,
This, the Clarendon Commission, drew attention te the
neglect of science instruction in these schools when ‘they
noted the almost complete absence of mnatural science from
the education available to a Public schoolboy.

Natural Science had heen established at Rugby in
1837 when Arnold had introduced Physics and Tait had
later brought Botany, Chemistry and Geology into the
syllabus:

"In 1859 a laboratory and lecture room were
built and the teaching included botany, chenmistry,
physics and geology. At this time a boy on enter-

ing the school had to choose hetween science and
modern languages."(2)

(1) M. sadler. 'Continuation Schools in England and Else-
where,'.. Manchester University Press. L908, P, xi.

(2) D. Turner. ‘'History of Science Teaching in England.'
1927, P, 88,
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Although Shrewsbury had been presehted, in 1731, with
the herbarium specimens of Samuel Downes M.D. (1) there is
little exaggeration in the following extract from an art«
icle in the '"School Science Review':

"When, in the fifties of last century, polite
society was flocking to the Royal Imstitution to

hear the popular scientific lectures of Michael

Faraday anleohn Tyndall, their sons, who were

receiving a traditional classical education, had

no such privilege.“(2)

It was reported by the Clarendon Commission that,

at Winchester, there was a Saturday lecture of one hour's

duration at which the whole school was expected to attend
and this lecture dealt with scientific subjecté.(3)

Dr, Moberly, the Headmaster, had previously instituted

a botany prize and some boys went botanising on their
own.(4) At St. Paulié, botanical study was 'named'

for the Midsummer holiday from Henfrey's 'Elements of
Botuny' and Lindley's 'School Botany' and flower collec-
tions were encouraged.(5) At Eton, during tﬁe'fourteen
years precediﬁé the Commission's enquiries, voluntary
lectures had been given in Comparative Anatomy and
Geology, amongst other scientific topics, but an ex-
student suggested that these lectures were attended in

order to kick up a row!(6)

21) Gunther. Op, cit. P. 201,

2) D. Thompson., 'Science Teaching in Schools During the
Second Half of the Nineteenth Century.' School
Science Rev. Vol. XXXVII. P, 299,

(3) clarendon Commission. Pt. I. Table -€. P. 395.

4 Ibid.
é 3 Ibid..P, 415,
(6) 1Ibia. vol, III. Pt. I.



-115-

At theitime that the Commission collected evidence
it was reported that Harrow had no regular school study
in physical science but that boys could elect to be ex-
amined, after private work, in geology and botany (1);
however, the evidence suggests that these examinations
were undoubtedly of a low standard. Soon after this
there was a change when Dean Farrar, who was science
master there, had brought some organisational ability
to bear upon the work of his department:

"By 1866 a scheme was in operatiom by which
any boy staying at Harrow for three years might
have the opportunity of being introduced to elem-
entary astronomy, zoology, botany, chemistry and
pbysics."(2)

Farrar, in a paper delivered before the British
Association in 1867, publicely declaimed his faith in
science;:

"I must avow my distinct conviction that our
present system of exclusively classical education
is a deplorable failure, This is an age of progress
and we keep spinning round and round on the same
pivot, an age of observation and experiment and we
keep bowing and scraping to mere authority,. "(3)

In their report, the Commissioners were much in-
fluenced by the type of studies carried on inctheuPrussian
Gymnasium, in which 'Naturkunde' was taught, and they

recommended:

"the introduction of the elements of natural

(1) 1Ibia. Vol. IV. P, 167.

E2; Thompsoen, Op, cit, P, 299,

3 Farrar, *Some Defects in Public School Educatlon
British Association, 1867,
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science into the regular course of study",
and they considered that school science should be divi-
ded into ohservational studies, like natural history and
physiology, and experimental lessons in physics and
chemistry (See P. 20) and the report continued with some
further words concerning scientific studies as follows:

"Education with us is, in this respect, narrower
than it was three centuries ago, whilst science

has prodigiously extended her empire, has explored

immense tracts ,.... It narrows unduly and injuri-

ously the mental training of the young, and the
knowledge, interests, and pursuits of men in maturer
life, Of the large number of men who have little
aptitude or taste for literature, there are many

who have an aptitude for science which deals, not

with abstractions, but with external and sensible

objects;" (1)

Neverthelesas, although the introduction of science
into Public School curricula was stressed, the Commission
recommended that the elassical languages and the study
of their literature were to remain as the major school
studies, But the Clarendon Commission had succeeded
in unearthing some disturbing facts and some equally
disturbing errors of omission and, in 1871, the Devon-
ghire Commission began an exhaustive investigation into
the position of science in the educational establish-
ments of England, R, L, Archer, in his hook 'Secondary
Education in the Nineteenth Century! summarises the

position of this Commission succinctly:

"This Commission was intended to act as a

(1) Clarendon Commission, Vol, I. P, 382,
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general headquarters for the scientific army to

decide the plan of operations, and as such it was

urgently needed. The allied army of mathematicians ...,
of chemists intent on preserving British industry
against foreign competition, of biologists and geolo-
gists setting out with a missionary zeal to spread

a new outlook on the universe, of naturalists intent

on using Nature as a purifying agent on the pettiness

of economic .man, and physiologists eager to improve
sanitary conditions and the national physique, had

each found that they had rushed certain positions-

and each helieved that the next position on its own
front was the key to the situation."(1)

I believe that Archer's words form a very reasonable
comment on the transition of science during the nineteenth
century from a series of studies which were of absorbing
interest and importance, only to a small proportion of
the population, to a position where the sciences had be-
come vital factors in the living conditions and the
livelihood of a much larger proportion of the population
of this country. The passage quoted above also serves
as a reminder that the sciences had grown in the breadth
of their studies and so the various factions were eager
to give evidence in support of the inclusion of their
own particular science in the general scheme of English
education,

As part of their fact-finding task, the Commissioners
caused a questionnaire to be sent out to 202 schools which
had endowments or incomes of over £200 per annum. Among

them were such schools as Eton, Rugby, Westminster,

Harrow, Dulwieh, Manchester Grammar School, Clifton,

(1) R. L. Archer., 'Secondary Education in the Nineteenth
Century' 1921, ©P. 138 and following,
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Rossall and Taunton College, to name a few taken from
the list given in the Commission's Sixth Report. A num-
ber of these schools were Proprietary ones; such estab-
lishments as Cheltenham, Rossall, Marlborough, Wellington
and Clifton, for instance, are dealt with in this chapter
according to their modern ranking as Public schools.

One hundred and twenty-eight schools repliéd to the
questionnaire and they gave enouch information to show
that some form of science was taught only in sixty-three,
0f these, thirteen had sowme laboratory accommodation
and eighteen possessed some sort of scientific apparatus,
In at least thirty schools no regular time was spared
for studies of a scientific nature.

At Clifton College, about four boys were learning

zoology and botany was taken by some twelve bhoys in the
"Senior school; this latter subject was also included
among the subjects taught to the Juniors and, in 1869,
there was a flourishing Natural History Society in the
school, with botanical, zoological and entomological
sections in it, There is an interesting passage concern-
ing the method of teaching zoology at Clifton College,
at this time, contained in the School Science Review:
"At Clifton College, Alleyne Nicholson's
"Manual of Zoology' of 1870 was in use and, judg-
ing from the fact that it reached its second edition
in 1872 and its third the following year, it must
have heen a popular choice for the schools and
colleges for which it was written, Nicholson's

approach is an interesting one for it is a com-
promise between the traditional systematic approach
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to the study of the animal kingdom and the introduc-
tion of physiology and zoological distribution into
the syllabus,."(1)

Botany was taught at Cheltenham where eight boys

from the Classical department had some instruction in
natural history and practical work was conducted in botany
in the summer months with occasional microscope work in
the winter, (2) and, by 1875, zoology had also entered the
syllabus there.(3) Botany was taught, too, at Taunton
College School (now King's College Taunton) to a small
number of boys and aggin there was practical instruction
which included dissection and the students had to write -
up schedules, describe their flowers and classify them,(4)
Both botany and chemistry were very popular amongst the
boys who took them but,: according to the Headmaster,
this was due more,
| "to the special enthusiasm displayed in teaching

these subjects, not to any interest inherent in

the subjects ceee"(5)
The Sixth Report of the Commission contains, in Appendix
ITI, an account of the Rev, Tuckwell's ideas on science
teaching at Taunton, There he recommends hotany and
rhysiology teaching in graded courses in his school and

there are hints about hiological visual aids, and Henslow's

(1) Jean P. Bremner. 'Some developments in Teaching"
-200logy in Schools in the Nineteenth Century.' School
Science Review, Vol. XXXIX., 1957.

(2) Devonshire Commission Report, VI, Report. Appendix
II. Pp. 150-152, :

533 Bremner. Op, cit. P, 75,

4 E. §. Brown, 'Zoology in the Schools, 1851-1951"',
School Science Review Vol, XXXV, 1953,

(5) Devonshire Commission. Op, cit. P, 24.
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textbook on botany and Huxley's on physiology are both
.recommended too. (See Appendices 1 & 2), Both in this
Report and in that of the Schools Inquiry Commission
"a useful little.book called 'Guide to Knowledge'" is
pronounced invaluable.(1)

In the summer months, Winchester College organised

several classes in Botany and there were botanical illus-
trations and collections to aid the boys in their identi-
fication of specimens,(2) At Marlborough, where the
Headmaster considered that hotany would be a valuable
study for young boys,
"Series of lectures have from time to time

heen given by different masters on geology, animal

physiology, bhotany, etc., with satisfactory results

in increasing the stock of knowledge possessed by

a good many boys, and giving a marked stimulus to

a few,"(3)
There was mo laboratory, but the lectures were considered
to be a part of the .school course (4) and the classes
had been running for several years, according to the
returns, and botanical collections were said to be much

encouraged.

In 1872, at Wellington, botany was taught but the

course of lectures cost eleven guineas and there was an

additional cost to be met by the pupils of £4 10s, 0d.

1) S$.I.C. Veol. V., P, 151,
2; Devonshire Commissioen, Op. cit., Appendix II. P, 24,
3 Ibid., -, hio DT, T, Z

(4) #1vddgit. Appendix V.,
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for botanical diagrams. (1)

By the time of the Devonshire Commiassion there had
been some improvement in natural science teaching at
Harrow due to the work of Farrar:

"Comparative anatomy has been taught to a few

boys; with some success, by making them read
Professor Huxley's 'Physiology', as an introduction

to the subject., The teacher gives one or two element-

ary lectures on the subjects of each chapter before-
it is read, The tissues ‘are examined and carefully
drawn. Comparative Osteology is then commenced.
Specimens of every important order are then examined
and made out with the teacher's help, or by reference
to such books as Professor Flowers' '0Osteology of
the Mammalia'. Specimens of digssected animals are
then examined, and dissections of all the classes of
animals are made,"(2)

However, the following admission is also made in the

Report of the Commission:-

"At Harrow ,,... a few boys receive instruction
in Comparative Anatomy and Physiology during the
bhalf helidays, and other times which they can
arrange with the teacher,"(3)

At Dulwich, in 1871, a few of the more advanced
pupils had taken Comwmparative Anatomy for the special
purpose of preparing for the Londoun Medical School
Entrance Examination. Rugby gave instruction to the
Middle School boys in either hotany, seology or element-
ary physiology, and a short course on physiology was

given in the Sixth form, Botany, at this school, was

taught by lecture, by the use of textbooks and by prac-

1 Ibid. Appendix II. P. 144,
2 Ibid, P, 185,

(3) 1bid. Appendix II, P, 23,
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tical work,

"Flowers are dissected and examined by every
boy, and their parts recognised and compared in
different plants and them named. No technical terms
are given till a familiarity with the organ to be
named or described has given rise to their want, ...
Fruit, seed, inflorescence, the forms of leaf, stem,
root are then treated; the principal facts of veget-
able physiology illustrated; and the principle of
classification into 'matural orders explained ,...."(1)

Miss Bremmer, in an article in the 'School Science,
Review'!, gquotes an extract by J, M. Wilson from his book
'Notes on the Early History of Rugby School Natural History
Society, 1916.' describing his method of conducting a
class of 30-40 hoys, from the ages of thirteen to sixteen,
through an-investigation of the Hexrbh Robert, He asked
for a description of the flower:-

"'Some pink leaves,' is the reply. 'How many?'

'Five.! 'Any other parts?' 'Some pink little

things inside.' ‘'Anything outside?' 'Some green

leaves,' 'How many?' 'Five.' 'Very good. Now

pull off the five green leaves outside and lay them

side by side; next pull off the five pink leaves

and lay them side hy side; and now examine the

little things inside.' .,.... they find ten .....

and finally the curiously construncted central column,

and the carefully concealed seeds."(2)

This is a passage describing an observational method which
would not he amiss today; however, Canon Wilson was a
trained observer himself and in the 1870's one of the
drawbacks to the introduction of the biological sciemnces
into schools was the difficulty of obtaining trained

teachers, especially those capable of teaching scientific

subjects, -

1 Ibid. «, P, 1086,

2 Bremner, 'Some Aspects of Botany Teaching in English
Schools in the Second Half of the Nineteenth Century.’
School Science Review., Vol. XXXVIII. P, 379.
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At both Rugby and Clifton College botanical expeditions
were undertaken, whilst at Taunton, Cheltenham and the

City of London School (where, by 1875, zoology had been

introduced into the syllabus) (1) the select few who took
botany were given practical lessons. (2)

From 1870, Clifton College possessed a museum con-
taining fossil specimens, shells of British land- and.
fresh-water snails and those of their marine counterparts,
rreserved Lepidoptera, Coleoptera and birds' eggs, stuffed
birds, skulls, skeletons and an herbarium.(3) Rugby's
museum had a fossil collection, too, an herbarium, =a
series of anatomical dissections, skulls and skeletons,
birds' eggs, a small number of shells and a collection
of butterflies,(4) A scientific museum existed at
Cheltenham an& there were museums at Taunton amd Marl-
borough, whilst at Dulwich a Natural History Museum was
in process of formation and Winchester had a room made
available for the use of the boys who collected objects
of natural history interest.(5)

In 1865, the Rev, E, Thring, M.,A, appeared before
the Schools Inquiry Commission and answered questions
put to him abont science provision at Uppingham, where

he was Headmaster,

(1) Bremner. 'Some developments in Teaching Zoology .....'
Op., cit. P, 75,

2; Devonshire Commission., Op. cit. Pp, 29-30,

3 Ibid. P. 45,

.43 Ibid. P, 47.

5 Ibid, P, 49,
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"We have a natural science class, but it is
on paper. It can be taught, but nobody will learn
it. Then there is French, music, chemistry, and we
have a lecturer in botany, ..... I took great pains
about the botany. 1 went the length of going out
myself a good deal with the one or two I got to
join, but nobody would come,"(1)

The same apathy did not exist (at least on paper)
at Clifton where it was reported in the 1870's:
"Every tree and shrub has a conspicuous label
attached to it bearing the English and Latin name,
the natural order, and the native country of thé
specimen ,...."
and where there was a rockery and aquatic plaﬁts in sunken
pots and a total of somewhere near twelve hupdred species
of flowering plants,(2) However, Thring's desires event-
ually prevailed at Uppingham since, during his Headship,
a school garden was opened there, an aviary stocked and
a Natural History Society was organised and developed.(3)
The nature and extent of the botanical studies carried on
at Clifton are well illustrated by the Intérmediate exam-
ination paper for the Third forms there which was set in
1871. (See Appendix 3).

Rugby, like Clifton, had a Natural History Society.
It was formed in 1867 and there was a scheme of fortnightly
meetings and a few excursions during the year., The

Natural History Society at Marlborough was formed in

1864 with fifty members, and botaniéal, archeological,
£

=g

2 Devonshire Commission, Sixth Report, App. I1I, P, 47,
3) Report of the Consultative Committee on the Differen-

tiation of Curriculum for Boys and Girls, B. of
Education, 1923, P, 12,

§1g $.I.C. Vol, V, P, 101, Qq. 9960 & 9962,
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entomological and geological sections existed within it.
Similar Societies were formed %t'Wincyester in 1370 and
at Wellington College in 1868, ' Cheltenham Natural History
Society had a student secretary gnd about 40 members,
Marlborough had about 50 members in its Society, there
were fifteen in the Rughy N.H.S., twenty at Wellington
and about ten in the Natural History Society at Clifton.(1)
During the fortnightly peetings of the Society at Wellington,
papers had been read on such topics as 'The Mosses',-
'Snakes', "The Natural History of Man' and 'Recent Djs-
coveries on the Sea Bottom',(2)

There was some variation in the ﬁsé ;f biological
textbhooks according to the answers to the questionnaire;
Oliver's 'Elementary Botany' was 'in use at Bugby, Clifton,
Winchester, Charterhouse, City of London School and Taunton
College, and supplemented with Bentham's ageless 'British
Flora' and Asa Gray's 'Class Book of Botany' for seniors
at Rugby, with Balfour's 'Manual of Botany' for seniors
at Cheltenham, and with Lindley's 'Descriptive Botany'
at Taunton, Students at Clifton used Kirke Rolleston's
'Forms of Animal Life' for physiology and this was an
illustrated texthook which described the anatomical make-
up of some fifty varied animal types, Nicholson's 'Manual

of Zoology' was also in use there for zoology (see page llg}¥
; ™

§1§ Devonshire Report. Appendix II, Op, cit. Pp. 49-53,
2) {ipiay L. P, 144, ' '
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Huxley's texthook on physiology and Carpenter's 'Vegetable
Physiology' were both used at the City of London School
and the latter textbook was also in use at Taunton and
Marlhorough,(1l) Daniel Oliver's texthbook, mentioned’
ahove, contained some original manuscripts of Professor
Henslow's on hotany which were embodied in the text.
Professor Henslow organised an elementary school with
observational botany lessons forming the main plank in
his curriculum and this school will he mentioned latér,
in the chapter devoted to natural history teaching in
elementary schools, 0Oliver's 'Lessons in Elementary Botany'
was published in 1866, re-edited in 1880 and, before 1900,
67,000 copies of it had been sold.(2)

And lastly, I append an advertisement, tbe results
of which I can only conjecture:

"A good collection of moths and butterflies,

for any other useful article of equal value, F.W.R.,

.College School, Taunton."(3)

The Rughy Science Master, Canon J. M. Wilson, writing:
in 'Essays on a Liberal Education' (1867) stressed .that
school science should lead to the development of powers
of observation, reasoning and the judgement of evidence
and put forward the point of view that guidance in two

different hranches of Natural Science was an esséntial

(1) 1vid. Pp. 25-28,

(2) Bremner., ‘'Some Aspects of Botany Teaching ...’
Op. cit, P, 378, : ‘ :

(3) Scholastic Register. 1869,
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part of such an education.(l) Concerning the teaching of
geology and botany, he wrote:

"I am quite sure that this is the first -business
of our profession as schoolmasters, to hold this truth
strongly against all comers, that 'humanity', and
nothing else is to be our object."(2)

A little earlier, however, Dr. Moherly of Winchester
had said, in his evi@ence to the Clarendon Commission:

", .... except for those who have a taste for
physical sciences and intend to pursue them as
amateurs or professionally, such instruction is
worthless."(3)

and, before the same Commission, Dr, Kennedy, the Head-
master of Shrewsbury, said that the natural sciences

", ..., would not furnish a basis for education |
at all; I should consider them as an assemblage of
facts not as supplying principles.(4)

T. H. Huxley became a Governor of Eton, from 1879 to
1884, and during that time biology teaching was introduced
there, a science block constructed and money was spent
on prizes, apparatus and Cambridge scholarships.(5) 1In
his evidence, hefore the Devonshire Commission, Huxley
noted one great weakness in the science teachipg in all
schools, such as it was., He pointed ont that there was

a great and catastrophic lack of gualified science teachers,

a deficiency which applied as much to the Public schools

(1) Quoted in 'Secondary Education.' The Spens Report.
H.M.S.0., 1938, P, 40,

2 Quoted in ‘'Educational 'Times,' April. 1872,

3 Clarendon Commission. Veol. I. P, 147,

4 Ibid, Vol, 1V, 9q. 694-700,

5) C. Bibby. 'T, H. Huxley + Scientist, Humanist and
Educator.' Watts, 1959, P, 173,



~-128-
as it did to the elementary and grammar schools, and he
proposed the novelltheory that schools and colleges should
be opened for the very purpose of tfaining teachers,

Dr. Moberley's remarks, and'thOSe of Dr, Kennedy,
show them to belong te what I would deéscribe as the
'laissez-faire!' school of thought among the Public school
teachers., However, there appeared in 1868 the 'Essayé
on a Liheral Education' edited by the Rev, F. W, Farrar
(see page 115), The writers, who included Professor
Sidgwick of Caﬁbridge, Professor J, Seeley, E. E. Bowen
who created the 'Modgrn' gside at Harrow, and J. M., Wilson
wvho was science master at Rughy (see P, 122) and later
Headmaster of Clifton, were in agreemeqt that the classics,
which formed almost the whole of Public schqol teaching,
vere outmoded as the basis of a liberal gducation and
saw the need for the introduction of other studies in
such an educational process. Even hefore the 1860's,
William Whewell had urged the necessity of including
the sciences in any liberal scheme of studies, In 1867
J. 3, Mill, in his 'Inaugurel Address at St. Andrew's',
stated that a liberal education must contain both science
and literature, whilst Herbert Spencer, in his articles
'Education, Intellectual, Moral and Physical' published
ag a book in 1861, claimed that science was the most
important of all studies and that school curricula sould
be based on the sciences, The words of T. H, Huxley may

well close this passage. Huxley was a protagonist of
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the sciences and especially of biology, but even more was
he a heliever in the value to men of a system of education
that was more liberal in concept and in breadth of studies
than anything which then existed in the schools. In ‘A
Liberal Education and where to find it', Huxley wrote as
follows,
"Well, what I mean by Education is learning

the rules of this . mighty game In other words, edu-

cation is the instruction of thp intellect in the

laws of Nature, under which name 1 include not merely

things and their forces, hut men and their ways; and

the fashioning of the affections and of the will into

an earnest and loving desire to move in harmony with
those laws."(1)

By 1875, at least, zoology was established as a study
for examination purposes at Cheltenham College, the City
of London School, Clifton College, Clifton St., Peters!'
and Harrow, whilst, as the evidence suggests, botany weas
already a veasonably well established subject in many of
the Public schools of this country. It would seem that
the biologists and scientists had achieved some success
when Biology, as such, began to figure in the Public
schoel curricula - or at least, in some of them -

"The Leys School and Shrewsbury hoth began it

(Biology) in 1882, and I have been able to obtain

some information about the type of work carried

on at the former through the kindness of the head-

master, A prize for physiology was awarded in 1884,

and by 1891 there was a small class whose chief aim

was the Intermediate examination for the London B,Sc.,

such famous men as Bancroft, Bainbridge and Sir
Henry Dale were members of this class, and they

(1)T. B, Huxley, ‘'Science and Education - Eésays.'

Op. cit, P, 83,
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carried out dissections, cutting and staining of
sections and microscopy under a window at the end of
the chemistry lab."(1)

D. M, Turner introduces a passage in 'Distory of
Science Teaching in England' which, while not directly
appertaining to the teaching of'biology in Public schools,
does at least point to the sort of conditions which ex-
isted at the next, 'higher' level of academic organisation:-

"The following extract from Sir Arthur Shipley's
reminiscences shows that students of hiolegy, even
in the 70's, suffered from the lack of adequate lahbh-
oratory instruction. 'When I began to study Botany
in 1879 at Bt. Bartholomew's Hospital, the only
attempt at practical work was to hand flowers round
the lecture room, which we sometimes dissected but
I am afraid more frequently threw at the lecturer.
In the following year when I came up to Cambridge,
apart from the medical school there were recently
constructed laboratories for the teaching:of zoology
and physiolegy, but excepting the herbarium there
was no laboratory for teaching botany ..... the
Cavendish laboratory was them, as now, doing work
which has made it the Mecca of all physicists through-
out the world, The Chemical laboratory was there
also, hut ill-housed and inconveniently arranged.'
(A. E. Munby. 'Laboratories - Their Plannings and
Fittings.' London, 1921, Introduction by Sir
Arthur Shipley p. xiii.)"(2)

In this context, it is worth noting that the Devon-
shire Commission had already forecast that there would be
some difficulties : inherent in-any attempt to introduce
science as a curricular subject into the schools of England
and that not the least of these were the cost (it would

prove expensive to build or extend existing accommodation),

(1) =. s. Brown. Op, cit, P, 74,

(2) D. M, Turner. 'History of Science Teaching in England.'

Chapman & Hall, 1927, P, 130,
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the necessity of engaging more staff and these difficult
to find, the fact that school curricula were, even then,
held to be over-crowded with subjects imposéible to neg-
lect, and the undeniable fact that headmasters and govern-—
ors, themselves brought up and steeped in classical tradi-
tions, were not eager for change,

There was, however, one Headmaster, namely Sanderson
of Oundle, who was more than ready to innovate and experi-
ment., At his school, in 1909, the boys were conducting
agricultural experiments in cross-breeding wheats and
repeating Mendel's experiments with peas, and biology
was an integral part of the curriculum for all boys.(l)

Despite hints that-biological sciences were bheing
relegated to unwanted corners of other laboratories, the
evidence amassed by the Devonshire Commission suggests
that, whatever the parlous state of the life sciences
in Public schools hefore 1870, after that decade botany,
zoology, physiology, biology were all subjects which
began to appear in the curricula of most of those costly
ingstitutions, I use the word 'suggest' because I do not
wish to hypothesise about the degree of establishment of
these subjects, before the turn of the twentieth century,
in schools of entrenched classicism. E. S, Brown puts
his viewpoint most firmly when he writes:-

"The span of 100 years chosen as the period to
be covered by these addresses is fortunate as far as

(1) 'Sanderson of Oundle'. Chatto & Windus. 1923, Pp. 135-13
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the schools are concerned, hecause the entire history
of biology teaching in schools just fits into this
period." (1)

Brown uses the word 'biology' in its Lamarckian and
modern sense as being concerned with botanical and zoolo-
gical-studies; although such a-subject had undoubtedly
been preceded by the separate studies of botany and zoology
in Publie¢ schools, none of these scienceg were firmly
rooted there, a fact that the Thomson Committee pointed
out in their Report ppblished in 1916, (See P, 176 ) The
Report of this Committee also includes this passage about
the science teaching in Public schools:-

"..... An examination of the answers (to the
questionnaire) shows that while the great majority
of these schools offer adequate opportunities for
the study of Science to those boys whose parents
desire it, there has in the Public Schools as a whole
been no general recognition of the principle that Science
should form an essential part of secondary education,
If this principle were recogniséd, all boys would
receive a reasonable amount of instruction im Science,
extending over a substantial part of the school course,
They do not now."(2)

This Report was also concerned with Preparatory school
examinations:-

" eeoo It is also clear, from the answers to
the questionnaire circulated to the Publiec Schools,
that while these examinations are designed to test
the knowledge of boys in English subjects, French,
Latin, Mathematics, and sometimes Greek, knowledge
of such Science as might properly be taught to boys
of preparatory school age is either not tested at
all or tested in an incidental manner. Again until
three years ago nature study was included as an

(1) E. s. Brown, O0p, cit, P, 71.
Thomson Committee Report. L916. P, 20,
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optional subject in the common entrance examination

for Public Schools, but we are informed by one of

the representatives of the Preparatory Schools Associ-

ation that 'few candidates took it, the reason being

that the subject was not required as a condition for
entrance into the Public Schools.'"(1)
The Report then suggested that naéure study should become
an examinable subject for Public échool entrance scholar-
ships and that a candidate's failure in the subject should
disqualify him from possession of a scholarship.(2)

At the beginning of this chapter, it was pointed out
that the furore over science instruction in the Public
Schools began, in part, on a basis which was almost voca-
tional, in that the sons of the upper middle classes had
an economic duty to perform and, to understand and control
this, some measure of scientific instruction was valuable.
Now I am of the opinion that, in England after the eight-
.eenth century, education and the doctrine of 'usefulness'
are almost inseparable in fact, if not in theory. If this
is correct, then all the lip-service paid to ideas of
'Liberal Education' by successive Commissions may well
have hecome translated, by Public School Headmasters, into
the severely practical question: 'What does a man néed
if he is to govern men?™ If such a viewpoint of utility
wvas takenm it is understandable why some physics and chem-
istry crept only gradually into the Public School curricu-

lum after the 1850's, But the biological sciences, based

as they have been upon discoveries made in the other two,

fl Thomson Committee. Op. cit, P, 30,
2 Ibid, :
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are only now, in the twentieth century, offering more than
a relatively limited defence to the acid tests of utilit-
arianism, Certainly, during the latter half of the nine-
teenth century, the amount of chemistry and physics taught
never rivalled the studies of the cldssics, or the teaching
of English and of foreign languages in the Public Schools
and the biological sciences, even though they may have
been represented in many curricula, were of even less im-
portance. The Spens Report summarises the attitude to
Science after the Devonshire Commission's Report was
published:-

"The Report recommends that (i) in all Public
and Endowdd Schools a substantial portion of the time
allotted to study should, throughout the school course,
be devoted to Natural Science, and that not less
than 6 hours a week on the average should be assigned
to this purpose; (ii) in all general school examina-
tions not less than one-sixth of the marks should be
allocated to Natural Science, and that in any Leaving
Examination the same proportion of marks should be
maintained, It is significant that the Heport omits
to define precisely the character of the scientific
teaching to be given, Contemporary scientists were
unanimous in urging that Matural Science should be
taught, but apparently they had never attempted to
determine what specific sciences should be taught.
The Commissioners, accordingly, merely record their
opinion that school laboratories should be construc-
ted to supply accommodation for practical work in
Physics as well as in Chemistry, and that many per-
sons of experience in education had arrived at the
conclusion that Chemistry was not so well fitted for
the practical instruction of young pupils as Physics."(l)

What the nineteenth century Commissions did seem to
agree upon was that botany, zoology, natural history and

their simplified forms, called nature study were the obser-

(1) sSpens Report. 1938. H.M.S.0. P. 41,
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vational sciences, and not what might be termed abstract
and mathematical sciences, and so, if they had to be fitted
inte any scheme of education which was to be called broad
and liberal, they could well precede chemistry and physics,
a point of view put forward in the Report of .the Bryce
Commission on Secondary Education, published in 1895,
(See P. 175 )

In the records of the various Commissions which con-
sidered Science in the Public Schools whilst, as more and
more schools were questioned by each su;ceeding Commission
there is greater mention of botany, zoology and biology etec.,
this is probably quite relative to the numbers of schools
examined and the increasing bfeadtp of their curricula.
There appears, also, the suggestion that, except for the
purpose of the specialist biologigt or intending medical
wan, these studies might occupy only a stage in the scien-
tific educational ladder.v This is a point of view to which

I intend to return in a later chapter.
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CHAPTER V.

THE GRAMMAR SCHOOLS

After 1660, it was two hundred years before there was
sufficient impetus of interest or consternation as to the
state of the endowed Grammar Schools and secondary educa-
tion in this country to cause some measures of reform to
be undertaken in the curricular organisation of these
schools. During this period, the schools suffered many
vicissitudes.

In general, the Grammar Schools were governed, both
by the Bishop's licence which the master and usher needed
before they could teach and which (although it fell into
disuse before 1800) was not finally abolished until the
Endowed Grammar Schools Act of 1869, and also by the Church
itself, a body which continued to exercise a jealous con-
trol over teaching appointments and the nature of the curri-
culum, Whatever else a grammar school education might
have been, it was conducted under the aegis of the Estab-
lished Church and organised in accordance with acknowledged
principles. The maintenance of the barrier hetween the
ruling classes and those ruled was upheld at the expense
of experiment and reform,

During these centuries, however,there was an ever
increasing volume of criticism of the standard of second-

ary education and consegquent demands for some experiments

and for curricular reform, Even so, it was the educational
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philosophers and reformers who, almost alone; sniped at
and pilloried the grammar schools because of their anti-
guated ﬁethods. -Even as early as 1605 Francis Bacon wrote,
in the 'Advancement of Learming',

"This kind of degenerate learning (he was ref-
erring to the slavish imitation of Latin and Greek
grammar constructions) did chiefly reign among the
Schoolmen: who having sharp and strong wits, and
abundance of leisure, and small variety of reading;
but their wits being shut up in the cells of a few
authors (chiefly Aristotle their dictator) as their
persons were shut up in the cells of monasteries and
colleges, and knowing little history, either of
nature or time, did out of no great quantity of
matter and infinite agitation of wit spin out unto
those lahorious webs of learning which are extant
in their books."(1)

In that same work, Bacon suggested that the study of nature
might well be included in school curricula,

Hezekiah Woodward, who went to a Worcestershire
Grammar school at the beginning of the seventeenth cen-
tury and, in 1644, was Master of St. Saviour's Grammar
School in Southwarlk, wrote in 'A Childes Patrimony' (1640)
as follows:

"] spent five yeers and an halfe in the Grammar

Schoole, trained up according to the bad fashion .....
of most Teachers then and now,"(2)

and, in the same work, he protested about the methods in
use in Latin teaching:

"Our proceeding at this point is very preposterous;

(1) F. Bacon, 'Advancement of Learning'., Ed. W. A. Wriglt,
5th edn, 1900, Oxford. P, 31,
(2) Quoted in C, B, Freeman. 'A Puritan Educator:

Hezekiah Woodward and his 'Childes Patrimony'.'
B. J. Edn, Studies., Vol, IX, No, 2, P, 138, May 1961,
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and indeed Lilly hath led the way, and we follow him
hood-winkt, as if we would not see more (low statured-
men though we are) than he did an hundred yeares ago,
and more, and standing ever since, as it were, upon
his and others shoulders." (1)

In 'The Reformed School' (e. 1650), John Dury wrote:

- "The last and least part of true education is
only minded in the ordinary schools, and that in a
very superficial and preposterous way; for children
are taught to read authors and learn words gnd sen-
tences before they can have any notion of the things
signified by those words and sentences, or of the
anthor's strain and wit in setting them together,
and they are made to learn by heart the general rules,
sentences, and precepts of arts before they are furn-
ished with any matier whereunto to apply these fules
and precepts, And when they are taught these things
wherein reason is to be employed, they are led into
a maze of subtile and unprofitable notions, whereby
their minds are puffed up with a windy conceit of
knowledge, their affections taken off from the plain-
ness of useful truths, their natural corrupt inclina-
tions to pride, vainglory, and contentiousness not
reformed but rather strengthened in perversity; so
that they become both unwilling to seek and incapable
to receive any truth either divine or human in its
simplicity, for their heads are filled with certain
terms and empty shows of learnins which neither con-
tain any substance or solidity of matter or give
them any address by way of method to make use of that
which they know for the benefit of mankind."(2)

Milton, in his 'Tractate on Education' (1644), noted
how the grammar schools had slipped into errors inherent
in the close study of Latin grammar- to the neglect of'.-ﬁ
literature and, of course, to the dominance of those schools
by classical teaching. Writing to Sawuel Hartlib, he
spoke-of,

"eeouo the many mistakes which have made learning
generally s¢ unpleasing and so unsuccessful."(3)

(2) Edited by H, M, Knox, Liverpeol., 1958, Pp, 36-3T,
(3) J. Milton. 'Tractate', Op, cit. P, 673,
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John Locke, in 'T'houghts Concerning Education' (1692),
criticised those narrow and fruitless_éisciplines of classi=-
cal teaching in the schools: | .

"When I consider, what ado is made about a
little Latin and Greek, how many Years are spent
in it, and what a Noise and Business it makes to
no Purpose, I can hardly forbear thinking that the
Parents of Children still live in fear of the
School-master's Rod, which they look on as the only
"Instrument of Edvcation; as a Language or two be
its whole Business."(1) '

Almost two hundred years later, T, H, Huxley was-
ahble to write along the same lines in an essay, 'A Liberal
Education; And where to find it',

"Now let us pause to consider this wonderful
state of affairs; for the time will come when English-
men will quote it as the stock example of the stolid
stupidity of their ancestors in the nineteenth cen-
tury, ..... If there he a-nation whose prosperity
depends ahsolutely and wholly upon their mastery
over the forces of Nature, upon their intelligent
apprehension of, and obedience to, the laws of the
creation and distribution of wealth, and of the
stable equilibrium of the forces of society, it is
precisely this nation. And yet this is what these
wonderful people tell their sons:- 'At the cost of
from one to two thousand pounds of our hard-earned
money, we devote twelve of the most precious years
of your lives to school, There you shall toil, or
be supposed to toil; but there you shall not learn
one single thing of all those you will most want to
know directly you leave school and enter upon the
practical business of life,'"(2)

The monopoly of the Grammar School curriculum held by
the study of Latin and Greek left little room for any

other subjects before the middle of the nineteenth century,

(1) J. Locke. 'Thoughts Concerning Education.' Ed. by
R, H, Quick. C,U,P, 1934, P, 128,

(2) T. H., Huxley. 'A Liberal Education; And where to
find it.' Pp. 94-95,
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Such an instance as that off

"Richard Thompson, second master of Manchester

Grammar School, (1696-1721)," who "was known as a
master 'skilled in botany'".(1)

was an exception, There were teachers in Grammar Schools,
in the sixteenth and seventeenth centuries, who were also
medical men; such schoolmasters as Philemon Holland,
Headmaster of Coventry G¥ammar School in 1628, Christopher
Johnson, Headmaster of Winchester (1560-1571), and William
Hill, Headmaster of Sutton Coldfield Grammar School, all
of whom had studied medicine, may have imparted some of
their botanical knowledge, for instance, to their pupils
although this'is conjecture alone.(2) Holland, for in-
stance, was Headmaster for some ten months only and his
M.D, degree was either Scottish or from some foreign
University according to the Dictionary of National Bio-
graphy. William Hill, who was born in 1619 and died in
1667, practised medicine after leaving Sutton Coldfield
for London, whilst Johnson, who had an Oxford medical
degree, according to the same source, was known to have
practised both during his teaching career at Winchester
and afterwards in London, There is a stronger possibility
that another Grammar School teacher may have passed on
some of his love for and knowledée gf plants:-

"Robert Uvedale, (1642-1722), became master of

the grammar school at Enfield, Middlesex, -(Abhout -
1644). He was a 'great lover of plants, and, having

21; Hans, Op. cit. P, 40. "

Foster Watson. 'The Beginnings of the Teaching of
Modern Subjects.' Op. ecit, P, 176,
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an extraordinary art iﬁ managing them, is become

master of the greatest .and choicest collection of

exotic greens that is-perhaps anywhere in»this land,'"(1)

It must be horme in mind that, although the criticisms
by the authors listed above were no doubt justified in
terms of educational theory, all of the enéowed schools
were not necessarily unmoved by the.effects of the éreat
changes that were taking place in England, afﬂer the
seventeenth century, as a result of scientifié discovery
and the applications of science in agriculture and in the
rising industries, In most grammar schools the Statutes
excluded the introduction of 'modern' subjects and attempts
to override these were forbidden by law, As late as 1805,
the Leeds Grammar School case, in which Lbrd Eldon pron-
ounced in favour of the traditional Latin and Greek studies
and against a proposal to introduce mathematics and modern
languages to the syll&bus, proved a setback to many a
grammar school that lacked the money to introduce a private
Act to alter its Statutes.

Many of the existing endowmentslwere inadequate for
the upkeep of the school buildings; even supposing that
trustees had so wished, fhe addition of modest facilities
for science, in some of the swmaller grammar schools, would
have! proved too expensive;

There was, between 1660 and 1860, not only a rise in

population‘mn this country (between 1760 and 1830, for

instance, .the population more than doubled) but a shift-

(1) Gibson. 'Account of several Gardens near London,' 1691.
Archeologia, 1794, xii, P. 188, quoted in Gunther,
Op. cit, P, 34,
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ing of its density from the cduntry to theitoﬁns and cities,
with the result that some country grammar schoéls, which
had once heen important in providing an education for the
sons of the local farmers and gentfy,lshrank both in num-
bers of scholars and in importance, thlst those in the
towns became swollen with pupils and proved inadequate to
accommodate all those demanding secondary education, Thus,
in some areas the grammar schools declined whilst, in
others, overcrowding was responsible for robbing them of
the hetter class of pupils whose parents could afford to
pay well for the type of education they wanted for their
children,

According to Curtis, John Locke's educational philo-
sophies also had some effect upon the grammar school popu-
lation in the eighteenth century at least:

"l,ocke's denunciation of the grammar and publiec
schools, although it had little effect in improving
them, was of considerable assistance in emptying
them of their most promising pupils, His advice to
provide private tutors was followed by large num-

bers of the upper classes, who sent their sons,
after a period of private tuition, to tour the Con-

tinent rather than to study at Oxford and at Cambridge."(1

After 1799, when the restrictions restraining
Dissenters from keeping schools were removed, there came
into being an increasingly large number of private and
sectarian schools, An exéggerated clailm for these was

made in the 'Educational Times' in 1851:

(1) s. J. Curtis, 'History of Education in Great Britain.'
Uv.T.P., 1948, P, 61. :
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"That the Grammar Schools, while they overlook
the poor, do but a small share of the work among

the middle classes, is evident from the fact, that

there are about sixteen thousand private schools in

the country, a proportion of more than fifteen to

one." (1)

In fact, the Schools Inquiry Commission of 1868 estimated
that there were probablly about 10,000 private schools in
operation in the country at that time, and that estima-
tion was probhably a high one. (See P, 73 ). The Newcastle
Commission estimated, in 1861, that the inumber of scholars
in the Public and Endowed Grammar Schools, hetween 1858 and
1861, was 35,000, whereas the number attending Proprietary
and superior Private schools was 286,768,(2)

By the nineteenth century, then, the position of the
once~-great Grammar Schools as a source of secondary e&uca—
tion, had become threatemned by competition, hut this was
not the only reason for their inadequacy, according to a
letter in the 'Eéucational Times' of April 1851, they were
suffering from neglect and abuse and were oppressed and
in a state of decay.(3) By the middle of the century the
call for reform of the Grammar School curricula was not
sounded on purely philosophical reasons alone., These en-
dowed schools, which constituted the sole source of second-
ary education for the children of the ever-increasing

middle classes whose parents could not afford a satisfac-

tory private education, were either no longer functioning

{2 Curtis., Op, cit. P, 57,

1 Educational Times. No, 43. April 1851,
3 Educational Times. No. 43, April 1851,
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as efficient centres of schooling or were umable to provide
the type of education that these people, with a growing
awareness of the social and economic facts of life, were
beginning to demand for their sons and daughters.

Life in England was much changed when compared with
the preceding hundred years. DBiological progress was
slowly causing an alteration to take place in the primitive
agricultural processes of earlier centuries., Experimental
breeding of livestock and a£tempts to improve cereal crops
and stocks had begun. 1In the first half of the eighteenth
century, for instance, Jethro Tull invented a drill for
seed sowing and made scientific experiments, with the aid
of a microscope, to investigate the physioclogical needs
of plants and seeds during growth.(l) About the same time,
Bakewell of Dishley conducted breeding experiments with
cattle and sheep.(2) Because of the increase of population
there was a greater demand for foodstuffs of all kinds
and larger acreages of land were put under cultivation.

The higger farms were owned by a rich and often curious
gentry and, with guaranteed markets, many of them were
prepared to experiment with methods of tilling the land
and crop production, Research and the dissemination of
research were fostered, both by the Board of Agriculture
(1793-1822) under the dynamic Arthur Young, and by the

Royal Agricultural Society, founded in 1837, the Journal

(1) Lord Ermle. 'English Farming Past and Present,'
1932, " P, 172/ C
(2) 1vid.
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of which was a mine of informationm for farmers, especially
since it was a relatively new way of passing on the fruits
of the experience of others in an age when communication
was difficult and extensive travels were pnot undertaken
lightly by the majority of working farmers. Of Thomas
Coke, who by manuring his land and by breeding experiments
improved the productivity of his farm immensely, it was said:

"In May and June, when the grasses were in bloow,

(he) gave his simple botanical lessons to the children

of his tenantry, who scoured the country to procure

his stocks of seed."(1)

The natural sciences were growing in the importance
of their applications to the business of living, for there
were improvements in the standards of medicai knowledge
and hygiene, The expectation of life in 1660 was about
27 years, in 1800 it was 40, but after the turn of the
century it rose rapidly. In 1857 Pasteur had begun to
study fermentation; in 1866 Lister showed that surgery
could and should he conducted in as nearly aseptic condi-
tions as possible; from 1865 clean water, proper sanita-
tion and sewage disposal became, albeit slowly, much more
features of English social life.

From ahout 1760 onwards, this country was bhecoming
increasingly concerned with the consequence of the growth
of industrialism., Industrial expansion and production,
based as they were upon scientific knowledge and research,

called for increasing numbers of chemists, engineers,

4

(1) op, cit. P, 219.
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clerks, accountants and all types of trained men. These
people were not all specialists in the sciences of course,
but they were men who were capable of undertaking responsi-
bility and the type of education they needed was much
broader in its range of subject-matter, and often partly
scientific, so tbat increasing pressures were put upon
the schools for this sort of provision,

Further, there grew up an active interest in science
amongst the middle and lower classes of the. country. With
the inception of Rumford's Royal Institution in 1799 there
was, especially under menr like Davy and Faraday, am instru-
ment of research which also served to spread knhwledge
much more widely than hitherto had heen possible., Although
scientific discoveries were still made by amatevrs, like
Cavendish, Priestley, Watt, Michell and Rumford - men who
often had both the privﬁte means and the time to indulge
in science more in the manner of a devoted hobhy -~ there
were signs of the popular interest in matters of science
which was later to hecome so importent. "The Manchester
Literary and Philosophical Society, for instance, was
founded in 1781 and the Birmingham Brotherly Society,
founded in 1796, existed for the purposes of improving
the knowledge of its members in:

",.... Reading, Writing, Arithmetic, Drawing,

Geography, Natural and Civil History, and Morals,

or in short, whatever may be generally useful to a

manufacturer, or as furnishing principles for active
benevolence and integrity."(1)

(1) Hudson. 'The History of Adult Education.' P, 30,
Quoted in Gregg. ‘'Social and Economic History of
Great Britain. 1760-1950,' 1950, P. 256,
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The Mechanics' Institutes, of which so many wereﬁfounded
early in the nineteenth century, also served to popularise
science at least for a time, and indicated that the interest
in science was not only found amongst the middle classes
and the diletanttes. There was, then, an ever increasing
urce for scientific knowledge in England and the middle
class parents, looking for some schooling that would incor-
porate science in its teaching, became hitterly aware that
such an educational type did mot exist, nor was there any
haste to provide it in the existing school system,

The rising pressure of reforming zeal compelled a
scrutiny of the type of education availahle at a secondary
level, It was an education for the professions; for the
Bar, for medicine, for the Church and for government.
England, however, was no longer clearly divided into two
great social strata - the age was one in which the middle
classes were increasing in number, influence and in their
vociferation, - and the devotion of the middle classes
to commercial and industrial pursuits created a demand for
an utilitarian form of education,

"A knowledge of the three R's and a little
history, grammar, and a smattering of French and
German, is generally considered sufficient to fit
a young man to succeed in business. This is a
question which manifestly admits of some difference
of opinion - for in these days of commercial activity
a young man who wishes to prosper in business must,
perforce, have a talented wmind, to enable him to
cope successfully with his compeers in trade,
esee.. If a young man is placed at the head of a

large manufactury, it is most important he should
possess a technical knowledge of the articles to
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to be manufactured - ‘or how can he'expect to be able
to direct rightly the workmen in his employ, who
require a man at their head who thoroughly understands
his husiness hoth technically and practically."(1)
Another commentary in much the same fashion, was by Augustus
de Morgan (who became Professor 6f Mathematics at the new
London University) and who wrote even eérlier, in the 1830's:
", .... among the first commercial peoples of tle
world, who depended for their political greatness on
trade and manufactures, there was not, generally
speaking, in the education of their youth one atom of
information on the products of the earth, whether
animal, vegetable or mineral, nor :any account of the
principles whether of mechanics or of chemistry which,
when applied to those products, constituted the great-
ness of their country",(2)
Mention has already been made of the aftermath of the
great industrial Exhibitions, held both on the Continent
and in England, which resulted in a rising fear amongst
manufacturers that this country was losing its paramount
place in the sun of commerce. (See P, 111) The pattern
of Continental schooling was keenly studied and the Prussian
schools, with their two main, efficient and lengthy courses
given in the Gymnasien and Realschulen, made a great im-
pract on educational thought, there being azreement that
the system had made for an efficient nation, hoth economi-
cally and militarily.
In 1848, a writer in the 'Iducational Times' advoca-

ted the teaching of sciences such as animal physiology,

zoology, vegetable physiology and botany to middle cless

1 Gibbs Educational Guide. March, 1876.
2 Q. Journ, of Education, Veol, 3, 1832, quoted by
D. 8. L., Cardwell, op, cit, P, 49,
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pupils because, he felt, those subjects were interesting
in .their content and also could be used to cultivate the
faculties of thought and investigation. (1) Much has been
made of the 'middle classes' and I have mentioned them
often; the 'Educational Times' defined them, in 1849, as:

".eo... those who, though depending on their
profession or mercantile skill and exertions for
the maintenance of themselves and their families,
are raised above the deteriorating influences of
petty trade; together with all those who, though
living on independent means, have not been so
richly endowed with fortune's favours as to be en-
abled ' to establish their families independently
of professional or commercial pursuits."(2)

Thus defined, the children of clergymen, teachers,
lawyers, doctors, officers, merchants and the highest
strata of those engaged in trade were to receive a
liberal education:

"It has then reference to that which is non-
technical, to the abstract cultivation of his in-
tellectual faculties, and to the acquisition of
those elementary arts which furnish means for the
external exhibition of knowledge, and for its mater-
ial application."(3)

In the same year and in somewhat the same vein, a
Mr. Edward Lane of Plymouth, lecturing to the College of
Preceptory on 'The Pleasures and Advantages of the
Natural Sciences', advocated the teaching of those studies

to, "People, enlarge, and tranquillize the mind."(4) Botany

he recommended for pleasure,(5)

Educational Times. No, 7. April, 1848,
Educational Times. No, 17. Feb,, 1849,
Ibid.

Educational Times. No., 18, March, 1849,
Ibid. _ _
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In 1854, the 'Educational Times' further commented:

"Some time back the trustees of a grammar school
at Llandovery, South Wales, a town described in the
guide~books as by no means habitahle by civilised
people, advertised in the Times newspaper for a Second
Master, who was to teach mathematics, chemistry, and
botany. Science and literature are forgotten things
by our educators generally. Hereby we mean practical
science and living literature. ..... the majority
of sixth-form boys from the gremmar schools - know
nothing of e flowers in their paternal green-houses,
or of the character of the earth's crust under their
ancestral estates.

Every scholastic establishment of any pretensions
should have its botanic garden, its observatory, and
its laboratory."(1)

T. B, Huxley was in the van of any movement which

gsought to widen the scope of the grammar school curriculum,

especially if that movement conecerned itself with the intro-

duction of science subjects, In 1854, he wrote:

", e... it appears to me that, as with other
sciences, the common facts of Biology -~ the uses of
parts of the body - the names and habits of the living
creatures wbich surround us - may be taught with ad-
vantage to the youngest child."(2)

In the same essay, Huxley went on to write:

"Biology needs no apologist when she demands a
place - and a prominent place - in any scheme of
education worthy of the name. Leave out the Physio-
logical sciences from your curriculum, and you launch
the student into the world, undisciplined in that
science whose subject-matter would hest develop his
powers of observation; ignerant of facts of the
deepest importance for his own and others' welfare;
blind to the richest sources of beauty in God's crea-
tion; and unprovided with that helief in. a living
law, and an order manifesting itself in and through
endless change and variety, which might serve to

Educational Times., March, 1854,
T. H. Huxley. 'On the Educational Value of the Natural

History Sciences,' 1854, in 'Science & Education -
Essays' MacMillan, 1910 P, 64,
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check and moderate that phase of despair through
which, if he take an earnest interest in social
problems, he will assuredly sooner or later pass."(1)
In all his writings on this topic, Huxley was at
pains to point out that, whatever their uses as practical
sciences, natural history and biology could form an im-
.portant part of a scheme of education that he termed
'liberal', and in this respect he showed a humanistiec
attitude to educational theory. A further quotation from
the same source will serve to illuminate this statement:
"There is yet another way in which natural
history may, I am convinced, take a profound hold
upon practical life - and that is, by its influence
over our finer feelings, as the greatest of all
‘'sources of that pleasure which is derivable from
beauty. I do not pretend that natural-history
knowledge, as such, can increase our sense of the
beautiful in natural objects ..... But I advocate
natural history knowledge from this point of view,
because it would lead us to seek the beauties of
natural objects, instead of trusting to chance +to
force them on our attention."(2)
By the beginuning of the nineteenth century there was
a plethora of criticism and advice directed towards effect-
ing a change in the manner of teaching in the grammar
schools, From the turn of the nineteenth century, the
'Edinburgh Review' and, from its publication in 1831 until
it was discontinued in 1836, the 'Quarterly Journal of Edu-
cation' ceaselessly attacked the facilities for learning

provided by secondary education, and, although these

journals focussed much of their attention on the Public

213 Ibid. P. 65,
2 Ibid. Pp. 62-63.
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Schools it soon became apparent that there was great pub-
lic concern on this matter. In 1809, for instance, the
Rev, Sydney Smith, whilst reviewing R. L. Edgeworth's
'Professional Education' wrote in the "Edinburgh Review':

"The English clergy, in whose hands education
entirely rests, bring up the first young men of the
country as if they were all to keep grammar schools
in little country towns; and a nobleman, upon whose
knowledge and liberality the honour and welfare of
his country may depend, is diligently worried, for
half his life, with the small pedantry of longs and
shorts, ..... It is in vain to say that we have pro-
duced great men under this system. We have produced
great men under all systems, Every Englishman must
pass half his life in learning Latin and Greek;
and classical learning is supposed to have produced
the talents which it has not been able to extinguish,"(1)

S. J. Curtis, in his bodk, ‘History of Education in
Great Britain', speaks of,

"eeeeo the torrent of crifiéism, invective, and
abuse,"(2)

that the Liberals, in particular, brought down upon the
Government. B, S, Cane puts it in another way when he writes,

"It is well known that many Victorians were
tremendously alive to the need for including scien-
tific and technical studies in the curriculum of
post—-primary schools. Early enthusiasts were en-
couraged by the support of eminent persons, and by
grants of the Department of Science and Art., Various
Royal Commissions recommended the scientific subjects
for their intellectual discipline; they suggested that
Science and Mathematics were two of the modern sub-
jects which should replace Latin and Greek in many
local secondary schools."(3)

(1) ‘'Edinburgh Review' 1809; reprinted in 'English Historical
Documents' XI. P, 895,

22) S. J. Curtis., Op. cit., P, 76,

3) B. S. Cane. 'Scientific and Technical Subjects in the
Curriculum of English Secondary Schools at the turn

of the Century.' B. J. Edn, Studies., Vol., VIII,
No. 1. 1959. P. 52,



-153-

Amongst the Reports of the nineteenth century Commis-
sions, there is a great amount of factual data about the
subjects contained in the curricula of Grammar Schools
which was published in the Reports of the Schools Inquiry
Commission in 1868, The results of this inquiry were not
encouraging; of 782 endowments, 50 schools had ceased to
exist, and of 209 classical schools, 132 sent no boys to .
the Universities,.

Concerning the existing science teaching, the Commiss-
ioners reported:

"The Cause of Natural Science probably suffers
as much from indifferent teaching as from absolute
exclusion from the schools.".,,,. "At present it not
uncommonly happens that natural science, accepted as
a necessity, is delegated to some master of no great
mark ....."(1) :

An Assistant Commissioner, Mr., Fitch, writing of the
West Riding of Yorkshire, reported to the Commission,

"Leeds was the only grammar school in which I
have found a resolute and systematic attempt to teach
science."(2) '

and he noted that headmasters rarely thought of science

as a serious part of the school course, All the boys at
that Grammar School had to include two science subjects

in their course and hotany, elementary chemistry, natural
Philosophy and mechanics were available for them to choose
from. There was also a more advanced course in which

zoology was added to the list of science subjects given

above, Dallas' texthook of zodlogy was used for this

(1) s.1.C. Vol. I, P, 34,
(2) 1vbid. P. 133.
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as well as Oliver's eand Henfref's books oﬁ botany.(1) Such
systematic courses were rarities in the Endowed schools,

However, hefore giving further extracts from the
volumes of the Taunton Commission, it is as well to point
out that the information supplied by the schools in answer
to detailed guestionnaires was often at variance with the
facts discovered by the Assistant Commissioners when they
inspected them, For example, Witney Grammar School, in
Oxfordshire, claimed to have 32 pupils of which 11 were
taking some sort of course in pnatural history, but the
Assistant Commissioner found only 24 boys on the books
when he visited the school and his réport wade no mention
of any science téaching. Another school at ﬁalden, in
Essex, showved 52 scholars as attending the school, but
when visited hy Mr. Elton only nine were fresent. Four
of these were taught natural history and chemistry, and
texthooks and specimens were used to supplement the lec-
tures., Another, a semi-classical school at Hingham, in
Norfolk listed 15 pupils as taking physiecs, chemistry and
natural history, but the standard of the instruction was
very elementary, In Hertfordshire, Enfield Grammar School,
could boast of only four pupils learning natural history
and the school buildings had been condemned.

Textbooks were the main source of knowledge at

(1) s.1.C. Vol. IX. p. 182, and Select Committee on

Scientifiec Instruction, App., 14. 15th July 1868, P.467
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Wellingborough, Northants., for the two students who were

reading agricultural chemistry, and the same was the case

at Huntingdon, where about four, out of sixteen boys, took

natural history, whilst, at Peterhborough, prizes were given

for the subject and Gibson's 'Agricultural Chemistry' was
in use,

It is noteworthy how often, in the tabﬁlar information
given in the Taunton Commission Reports, there is no evi-
dénce to show that any real teaching of the biological
-8ciences was performed and the claims to instruction in
those subjects rest in fact in the boys readiné for them-
selves or having an occasional lecture. Thus the Free
Grammar School at Wisheeh claimed to have 42 pupils tddng
natural history wifh the aid of textbooks and of r;re
lectures, Dismal though this sounds, the report ;n the
establishment intimates that it was little more than a
village school concentrating on English, geography; his~-
tory and arithmetic. The classical school at Tiverton,
Devon, reported-one student, out of one hundred, taking

science! The non-classical Smith's School, Broadwinsor,

Dorset, claimed that more than half its twenty-two pupils
were reading matural history from text-books, but the schooi
was a poor one, inhabiting buildings in a state of dis-
repair. The school at Bideford, Devon, used Crossley's
'Class Book' and, by the showing of specimens, twenty-one

boys were held to be taught physics and natural history.
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At Wotton-under-Edge, Gloucester, there were fifteen students

only, and seven were reputed to read naturael history from

text-books, The semi-classical school at Newcastle—ﬁnder—.

Lyme returned some 53 pupils ﬁs learning physics, natural
history and chemistry, maiﬁly from Crossley's 'Class Book',
but the Assistant Commissioner was impressed neither by
the state of the school hﬁildings nor by the attainments
of the pupils.

In Somerset, the Grammar Schools at Ilminster and

Shepton Mallet completed returns which noted that they

had pupils engaged in studying natural history as well as
other sciences. There were eighteen boys in the former
school and their tuition was effected by means of lectures,
the showing of natural history specimens and chemical and
physical experiments. In each case they had one lesson
per week of each subject, At Shepton Mallet,

".e... BElementary lectures in Physics were given
by the master, and experiments shown with the air-

punp, ete,"(1),

and the thirty-two boys concerned were divided hetween two
classes for a wveekly lesson of an hour in which Chambers
'Animal Physiology' was one of the books used. Natural
history was taught at Maidstone Grammar School, along with
chemistry and there were four classes, of which each had

one lesson lasting for half-an-hour per week., A Gloudester-
shire classical school, at Thornbury, had only thirteen

pupils but lectures were said to be delivered in natural

(1) s.I.C. Vol, XIV. P, 92,
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history and physics, Physics and natural history lectures
and demonstrations were used to teach these sciences at

Worcester Cathedral School, together with Chambers' 'Intro-

duction to the Sciences', Here the returns showed 50 boys,
arranged in three classes, each having an hour of science
per week. In the same county, the semi-classical school
at Bewdley claimed to make provision for lectures, speci-
men demonstrations and experiments for seventeen hoys in
physics, natural histery and chemistry.

Mr. Bryce reported of Oswestry Grammar School:

"It would be proper to add to the natural history,
which is now taught with good results, some teaching
of natural science, particularly of chemistry, with a

special view to its utility for agriculture."(1)

Birmingham English School had twelve students taking

natural history and chemistry; by 1870, Birmingham Gramar

School had established a Natural History Society which was
actively engaged in collecting specimené for the establish-

ment of a museum,(2) ‘The King's School at Canterhury

showed 26 boys as taking natural history out of a total
of 102 on the roll .

According to its returns, the hoys of Lincoln Grammar
School were encouraged in their natural history pufsuits
by prizes offered after examination on some hook like
Coleﬁan's 'British Butterflies',(8) The semi-classical

school in the Lincolnshire town of Spilsby had two classes,

(1) s.1.C. Vel. XV. P, 5,

2 Scholastic Register. Feb, 6th, 1871,
3 S.I.C. Vol, XVI. P. 266,
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each of fifteen boys, taking physics and natural history,
and, in the information supplied to the Taunton Commissioners,
the school authorities stated that Chambers' 'Zoolbgy' and
'Animal Physiology' were in use there,(1) Miss R. M. McDonald
notes that there is information im the Taunton Commission
Reports that physiology was taught in schools in the County
Palatine of Lancaster and in Surrey and Sussex also;(2)
(See s.1.C. Vol, VII, P, 196 and Vol., XI, P, 649,)

The schools of Cheshire seemed to' run the whole gamut
of proficiency: at Acton 7 boys out of 42, took chemistry,
physics and natural history with the aid of specimen ob-
jects and demonstration experiments; at Ruﬁcorn out of
100 boys only 21 took natural history but they had five

half-hour oral lessons for the purpose; at the Free Grammar

School of Nantwich there were opnly twenty boys in the
establishment and natural history was taught with the aid

of a magic lantern; at Sandbach Free Grammar School natural

science was compulsory for all the 83 boys on the roll and
the weekly time devoted to the sciences varied from four
to eight hours,

Some illustration of the teaching of science in
Llancashire schools may serve to point out what was perhaps
typical of many throughoﬁt the country wherein it was pro-

fessed to teach natural history amongst the scientific

Elg Ibid. Vol. XVI. P, 304.

e R, E.'Mcponald.' 'The History of the Teaching of the
Biological Sciences in English Grammar Schools,
1850-1952.' M., Ed. Thesis (Dunelm). 1953, P, 32,
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subjects listed in the réturns to the Schools Inguiry Com-
mission, namely that their claims were too often grandiose
and unsupported by achievémeﬁfs. The glassical scgool at
Middleton showed thirty-seven pupils learning the three sqi—
ences chemistrv, physiecs and natural bistory; however tﬁere
was only one master and the school was a poor one. e similar
school at ﬂiﬁﬂﬂ vas, in fact, run-down and no longer classi-
cal; at Colne, half the thirty-seven children on fhe roll
were supposed to be taught natural history with the aid of
Crossley's text-book, but this semi-classical school was
probahbly only of elementary standard, The Grammar School
at Kirkham listed an impressive number of scientific text-
books which it claimed to use in the teaching - Brewer's
'Guide to Scientific Knowledge', books on agricultural chem-
istry and geology, Crossley's 'Class Book' and the Irish
Board of HKducation's 'Third Lesson Book' completed the list,
but these volumes seem to bave been the sole method of in-

struction to which the children had access. The Stand School

at Pilkington had only one master, any scientific instruc-

tion given was from textbooks and the bhoys compleged their
education at fourteen, At Whallev, almost half of the 38
hoys were taught Animal Physiology, however.

At Leeds, of which some brief mention has heen made,
(see P, 153), Henfrey's 'Botany' was used and Mr. Fitch

wvrote of the school:
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"In the upper forms, boys are allowed to sub-
stitute certain branches of science for .Greek; 36 are
studying Chemistry, and nearly an equal number are
receiving gsystematic instruction in other branches of
physical science. There is an excellent laboratory
and ample apparatus and other provision for the teach-
ing of these subjects,"(1)

The schools at Saddleworth and Pontefract quoted the use

of text-books only for their natural history imstruction;

Kirkby Ravensworth scheol supplemented an hour's lesson each

week with the use of a textbook, but the teaching of all
subjects in that school was said to be careless.

The semi-classical school at Alnwick professed to
teach both natural history and physics but the instruction
was of a low standard; at Carlisle, these two subjects
were supplemented by chemistry but lectures wére given
only in the winter, The W;gton schoﬁl claimed to have
thirteen pupils taking ngtural history.

At Sevenoaks, the natural history studied was mainly
botany and, at Ashford,

"Botany, chemistry and natural science in general
receive more than usual attention."(2)

0f Wye Grammar School, Mr., Elton reported,

"A proposal has been made to set up a middle
class school in the place of this grammar school on
the model of those at Hurstpierpoint, Shoreham, and
elsewhere. The charge for boarders would be about
thirty guineas, for day boys inhabiting Wye, about
eight altogether, Latin would of course be taught,

(1) s.1.C. Vol.XVIII. Pp. 170 &°177.
Ibid. Vol, XI. P, 17,
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but French and German would supersede Greek, There is
no present demand for Greek at Wye, Particular atten-
tion would be paid (as now) to botany; there would
also be classes in chemistry."(1)

The Milton Abbas school, in Dorset, indicated two

classes of boys, six in each class, studying botany during
two weekly lessons of half-an-hour each. Mr, Stanton said
of it:

"The education given was chiefly based upon the
study of the classics; but every week the whole school
read and committed to memory selected pieces of English
poetry or literature. The head master also encouraged
the study of botany and geology and had himself col-
lected and classified some valuable specimens of the
fossils of the neighbourhood."(2)

Helston Grammar School, in Cornwall, where Charles

Kingsley was reported to have had excellent opportunities
for pursuing his botanical and geological hobbies, made no
mention of these studies and showed ten boys, out of four-

teen, taking physics only. At Loughborough Endowed Schoeol

all the pupils learned botany and agripultura] chemistry

was taught, too, 8o that the students knew something of
plant make-up and the plants in the locality were identified
by them,

Although the above instances are intended to represent
but a sample of the information contained in the volumes of
the Taunton Commission, the impression given is one of in-
adequacy. Not only is it obvious that there were very few

masters in any way qualified to teach the natural sciences,

(1; 0p. cit. Vol. XI. P, 115,
(2) 1Ibid. Vel, XIV. P, 98,
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but also there were few schools in which these sciences
were treated at all as if they were living-studies. 'Natural
history' was used as an all-enveloping term; botany was
rarely taught and both zoology and animal physiology were
bardly mentioned. Coupled with the inefficiency of the
teaching and the poor standard of many of the schools -
these were points mentioned repeatedly by the Assistant
Commissioners in their reports - and the story, from the
point of view of biologists, was a sorry one.

The Report of the Commission voices some of this:

"O0f the witnesses whom we ourselves examined on
this point almost all who were not schoolmasters de-
sired the adoption in schools of some branch of natural
science, though as a rule they did not aim at the
deposition of any existing subject; they thought
natural science should have its due place, without
interfering with the other studies: They judged it
desirable for various reasons, as a means of cultivat-
ing the faculties of observation; as an important
agent in mental discipline; as providing useful know-
ledge capable of being applied to the purposes of
life, and some recommended it on all these grounds."(l)
One of the witnesses, the Rev. J, S. Howson D.D.,

Principal of a proprietary school, Liverpool College, where
botany and zoology were taught, stated his belief that,
next to mathematics, botany, zoologj and natural history
were subjects which, in the hands of a ",,..,. thoroughly

good naturalist" would prove to be most valuable in forming

the basis of a scientific education.(2)

(1; S.I.C, Vol, 1. P, 33,
(2) 1Ibid. Vol, IV. Q 2746,
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However, from the remarks made by the Commission, it
seems reasonable to assume that the majority of grammar
8chool masters were still obsessed with the classics,

Mr. Bryce, an Assistant Commissioner, wrote:

"In Shropshire, Worcestershire, and Monmouth,
those grammar schools which have not sunk into parish
schools, have preserved a distinctly classical character.
Latin is taught to every boy, Greek to all who remain
long enough in the school; arithmetic and even mathe-
matics are looked upon as subjects of quite inferior
importance; modern languages are little attended to;
chemistry and physics are scarcely heard of; ....."(1)

Mr, Giffard observed, of the grammar schools in his dist-
ricts in Surrey and Sussex:

"I do not find that in the grammar schools where
the classics have been abandoned any fair substitute
for them has been provided. Modern languages, mathema-
tics, the natural sciences, music and drawing, are
nearly unknown to them."(2)

Mr, C. H., Stanton reported in much the same vein con-
cerning science teaching in the schools he had inspected
in the south-west of England:

"There is one study almost completely neglected
in all schools, high and low, at least the exceptions
are so few that they are easily told. This is the
study of physical science and kindred subjects ....."(3)
The Taunton Commissioners, in their Report, were in

favour of introducing some natural science teaching into

the schools:

"The best starting point would probably be found
in the outlines of physical geography. ..... This

1) 1Ibid. Vel. I. P, 133,
Ibid.. Vel. I. P, 137.
(3) 1Ibid. Vol. VII. P, 86.
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would be followed by some branch of science which
would not tax more than the faculties of simple ob-
servation, The examination of objects, their parts
and uses, and the distinguishing of the parts of resem-
blance and difference with a view to their exact iden-
tification and classification, contribute an exercise
of great importance as well as interest to young

boys, and for this purpose descriptive botamny or in
some cases zoology, is, perhaps, the most suitable and
convenient, But when boys reach the age to be taught
natural science with scientific precision the subjects
best adapted for teaching above all others are experi-
mental physics and chemistry, inasmuch as they consti-
tute the common platform of all the rest. They have
generally been preferred in schools, and particularly
in those in which natural science teaching has proved
successful."(1)

In part, this statement was, and is, true. The bio-
logica; sciences have always lagged behind physics and
chemistry and depended upon discoveries made in those
spheres for their own adVances.. However, the Gommissionerg
were not considering biology for its own intrinsic worth,
for they felt that natural science was, when taught along-
side the classics, mathematics and modern languages, use=
ful for university and professional traininé,

",.... or directly to the business of life."(2)
and, in this context, biology was merely an exercise. in.
which the senses were to be trainmed for later use.in the
cause of utilitarianiam,

Jealous of the reputation and the future of the classics

though, the Taunton Commissioners found:

(1; S.I.C. Veol. I, P, 35,
(2) opideity P 36,. :
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" . ee... we have good reason to know that natural
science may so guicken the intelligence and increase
the mental power of, boys as greatly to contribute to
their advancement %p other studies, 1In the City of
London School, where there are upwards of 600 boys,
all the boys are taught natural science; and while
some of them through means of this instruction have
carried off distinctions in several of its branches
at the University of London and South Kensington, it
has not been found to prevent them from achieving the
highest honours in classics and mathematics at the
Universities of Cambridge and London."(1)

The Commission recommended that schools were to be
graded according to the ages at which parents would con-
gider allowing their children to remain under instruction -
a stratification that was as much a social one as anything
else, but one that took account of ability and vocational
intention - and the Endowed schools were to form the nucleus
of secondary education with their endowments re—-organised
so as to allow any particular school to cater more exactly
for the special needs of the population in its own particular
area. There was to be a general administrative re-appraisal
of educational needs and a central Authority formed, under
the Charity Commissionmers; the schools were to be allowed
to charge fees according to their grading. Their educative
bias was to be towards that elusive quality, a liberal
education,

But these recommendations were not adopted, There
were no local authorities to act upon any directives a

central authority might make and there were no central

directives because of a deep mistrust of the interference

(8) 1Ibid.
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by govgrnmgnt in education, Thg reformers spoke with many
voices; a profession patholqgically c&ﬁservati;e was not
to be rushed into novelties. ‘In-generél the schoolmasters
believed that the education they had themaselves received
at their Universities wasa the best and most fitting form
of preparation at the secondary school levelland thus the
classical training and tradition of the grammar schools
was not to be lightly cast aside. The ideals of the Taunton
Commissioners were, perhaps, in advance of their times;
class interest and preference were strong.

On reading the volumes of the Taunton Commission
there are many more instances of achools proefessing to
teach physics or chemistry, or branches of those subjects,
than there are making kindred claims for the provision of
instruction in the biological subjects, If the Assistant
Commissioners, who made great efforts to inspect their
areas accurately, could despair of the teaching of the
physical sciences, then the paucity of biological teaching
is not to be wondered at;

I have stressed the domination of thé Grammar School:
curricula by the Classics. Because of this, the introduc-
tion of new subjects into the schools, and particularly
the introduction'of the sciences, was obviouslf slowed
by the lack of adequately trained teachers. A.D.C. Peterson,
in his book 'A Hundred Years of Education', mentions this

when he discusses the pilace of the sciences in the Grammar

and Public Schools in the decades after 1850,
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". ... many of the new subjects were included,
as a face—_saving measure, before nearly enough was

known about methods of teaching themj"(1)

T. H. Huxley was well aware that this was only one

of the barriers standing in the way of his professed aim

to introduce the sciences into English school curricula,

In 'T. H. Huxley Scientist, Humanist and Educator.', -

Dr, Cyril Bibby writes as follows:-

"Himself a teacher to the finger-tips, Huxley
was vividly aware that the profession was one demand-
ing deep thought and high skill, ,.... It is not sur-
prising, therefore, that he sought to awaken teachers
to the implications of their task and to encourage
proper training and professional organisation. His
diaries record meetings at the College of Preceptors,
visits to the training colleges in Battersea and the
Borough Road, and a speech for the Teachers' Training
and Registration Soeiety in aid of the Bishopsgate
Training College for Women (now Maria Grey College).
We find him also speaking in connexionuwith the loan
exhibition of scientific apparatus at South Kensington,
advising the Society of Arts on syllabuses in domestic
science, concerning himself with a scheme to teach
teachers the laws of health, and serving as President
of the National Association of Science Teachers,

From its inception, one of the stated aims of
the School of Mines had been the training of science
and technical teachers, but under the influence of
the mining engineers and geologists it had contented
itself with a few gestures. 1In 1853 it was resolved
to admit members of the College of Preceptors and
certificated schoolmasters to courses at half-fee,
and a year later it was agreed that the precedent
set by admitting two students from Battersea should
be extended to training college students in general,
bt not much more had been done, But Huxley, working
with schoolmasters on the British Association's commit-
tee on science teaching, had deependd his understanding
of the needs of teachers and become increasingly

(1)

A. D, C, Peterson. 'A Hundred Years of Education.'
1952, P. 128,



discontented with the inadequacy of their methods.“(l)

Typically, he decided to-train himself for the job
and, in 1869, gave a course of demonstration lessons in
science to schoolchildren in London, from which course his
popular textbook on 'Physiography' came into being.(2) In
1870 he gave a conrsé of biology lectures to schoolmasters
and, with assistance from other biologists, continued these
for some years and, writes Dr. Bibby,

".,ee.. the methods devised for these schoolmaster
courses quickly spread to unlver51t1es and colleges

all over the land.(3)

When considering science teaching in the grammar schools
after 1860 what information there is can be gleaned mostly
from the reports of examining bodies. The Science and Art
Department of the Board of Trade was formed as such in
1853 and was incorporated in thg Education Department which
was created in 1856, fhe Department-was formed to encourage
scientific teaching by giving grants to schools and scholar-
ships to students so long as the Department's regulations
were complied with, Its examinations could be taken by
schoolchildren and from 1859, by teachers who, if they
passed could then qualify for grants which depended upon
the number of their own pupils passing the appropriate
Science and Art Department examination., It was not until

1880 that the Department attempted to insist that examinees

(1) ¢. Bibby. 'T. H, Huxley - Scientist, Humanist and
Educator.' Watts 1959, P, 138.

(8) Op. cit. P. 140.

(3) 1bid.
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in science should have done some practical work in the
sciences of their choice, so that many of the candidates
had only a purely theoretical knowledge of their subject.
In 1859, natural history was included in the examination
syllabus; one candidate took zoology and physiology and
failed, two others took botany and one of them passed.(1l)

T. H. Huxley was the examiner in zoology and physiology
from the start of the system after 1859 and, in 1861, the
natural history syllabus was split up into animal physiology,
zooiogy, vegetable physiology and economic and systematic
botany.(2) As the numbers of students taking these examina-
tions increased, so Huxley noticed an improvement in the

standards of the answers (3),

1864 | 1868 | 1869 | 1870 | 1872 [ 1873 [ 1874
Animal Phys, 479 | 1182 {2227 | 3705 | 5194 | 6834 | 6845

Veg. Phys. ; 121 | 112 | 144 | 400| 436 | 713

Veg. Anat,

Syst. Bot. 70 73 90 140 390 481 |1214
Zoology 174 298 303 114 173 181
Biology 232

(4)
After the 1870''s, when School Boards were establishing

Schools of Science and Science Classes to extend the scope

of elementary education, some of the Grammar Schools did

the same, either having classes in science subjects within

their general programme or organising a part of the school

G. Bartley. 'The Schools for the People'. 1871,
R, M. McDonald. Op. cit, P, 55. .

(4) Science and Art Department Reports.

§1§ Science and Art Department Report. 1859-60.
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with a special syllabus. In these ways, grants could be
obtained ?rom-the Science and Art Department and B, S, Cane,
in an article in the 'British Journal of Educational Studies'
shows that, in the session 1898-9 there were 134 science
classes in grammar schools catering for 6,324 students
and 28 Schools of Science which dealt with 1,768 pupils.(l)

However the same author puts the contribution of the
grammar schools fo science instructionm into some sort of'
perspective when he comments:

"It is clear that the leading independent and
grammar schools - with notable exceptions - gave very
little attention to scientific and technical subjects
before 1900, Their curriculum emphasized Religious
Knowledge, Latin, Greek and Elementary Mathematics;
towards the end of the century, more attention was
given to History and French, The large number of
endowed schools taught less Latin and Greek and more
English and French than the Public Schools. Never-
theless, the less traditional approach of the endowed
schools did not give much attention to the Sciences,
and only Chemistry received a modest support. Although
several hundred local grammar schools accepted Science
and Art grants, the majority conducted just a few
'science classes' - mainly Elementary Mathematics and
Chemistry. Only about fifty of these local schools-
were 'schools of science' by 1898, but this atep did
not entail excessive specialization in scientific or
technical work,"(2)

Elsewhere Mr, Cane suggests that, in the science
classes at least, the grammar schools may have shown a
bias towards a physical course of mathematics,; physics and
chemistry rather than the biological course as laid down

in the regulations and which consisted of some geometry,

(1) B. S. Cane. B.J, -Edn. Studies. Op. cit. P. 59,
(2) op. cit. Pp. 61-62.
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physiology or biology, botany and chemistry.(l) Miss McDonald
castigates the sort of science teaching that went on in
the Science Schools in this passage in her thesis:
"Nowhere was education so completely replaced
by 'cramming' as in the large Science Schools, The
Science and Art Department subjects, originally devised
for evening students, were consequently drawn up for
the teaching of adults and without any thought of the
slowly developing mind of a child or of the importance
of regarding any subject introduced into a school as
a means of mental training or development than as a
means of acquiring knowledge. The ayllabuses were ab-
solutely unfit to be used in schools, even if merely
because they broke up science into a series of appar-
ently independent blocks of knowledge and gave a com-
pletely false conception of the relations of things."(2)
The examinations set by the College of Preceptors
were first held in 1853 and were taken mostly by pupils
from private and proprietary schools and, by the beginning
of the twentieth century, very large numbers of candidates
were entered for them (In the two years from 1897 over
3,000 schools entered examinees) (3), Of these, only
173 are known to have been grammar schools; the examinations
allowed of a system of options and so it was easy to obtain
a certificate without taking a science (4), but natural
bistory and zoology were included among the subjects that
could be offered., In 1864 there were 1,300 candidates of
whom 16.6% offered natural history and, in 1866, there

were 651 candidates, 15.4% of whom took natural history.(5)

R.. M, McDonald. Op. cit, P, 118,
B. S. Cane, Op, cit, P, 58,

$4§ Ibid. Pp. 58-89, '

b McDonald. Op., cit, P, 61.

§1$ Ibid. P, 61,
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Miss Bremner notes that the College of Preceptors'
zoology examination paper for 1859, as well as that set
by the Science and Art Department in 1863, was based upon
a study 'of animal classification alone, Very similar were
the syllabuses for the Cambridge Local Examinations and
the London Uhiversity Matriculation Examinations in the
fifties and sixties, and she writes:

"While this kind of zoology had become generally
established as a school study by the 1860"s, it could
hardly be called popular, for the numbers following.
courses in the subject were small even compared with
physiology and botany classes, the other two provisions
in biological science struggling for existence at
this time,"(1)

She reveals its paucity with some tabular information
which shows that in 1863 only 41 candidates took zoology,
210 were examined in botany and 344 sat the Science and
Apt Department Examinations in physiology. 1In 1865 these
three subjects were taken by candidates. for the College of
Preceptors' Examinations, whilst, by 1880 the lists of
the same examining body showed only 70 candidates in zool-
0ogy, 74 in botany and 125 in animal physiology. 1In 1878,
the Cambridge Local Examinations had 315 students presented
in zoology and 470 in botany.(2)

The Cambridge Local Examinations began in 1858 and

those of Oxford started in 1857 and there were two grades

(1) J. Bremner., 'Some Devedopments in Teaching Zoology.'
“0p. cit. P, T1.
(2) 1bid.
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in both consisting of Senior and Junior examinations,
These examinations were taken by many grammar schools, as

well as by private and proprietary schools and biological
subjects were included at both levels, B, S, Cane examines
the statistics of the Oxford chal Exaﬁinations Delegacy

for 1880, 1890 and 1900 and shows that there were 166
candidates examined in Botany at the Junior level in 1890

and 442 in 1900 (thé corresponding figures for chemistry

are 214 and 588 respectively; further, there were 1#9
candidates taking that subject a decade earlier.,), whilst,

at the senior level there were 63 candidates in botany in

18900 and 181 in 1900. Physiography figured at both.levels.(l)
The 1893 Report of the Cambridge Local Examinations Syndic-
;te complained of a lack of practical instruction in zoology
at the higher level and stated their belief that the science
teaching in general was purely theoretical.(2)

It is important to reflect upon the effects of the
University examinations syllabuses upon the schools,
Although London University tended to encourage modern sub-
jects in the grammar and public schools which took its
Matriculation examinations, there was no biological science
in the examination syllabus from the start of the system
in 1835 until botany was introduced in 1890, It would be

logical to assume, therefore, that the biological sciences

(1) B. s. Cane. Op. cit. P, 56,
(2) R. M. McDonald. Op. cit. P, 118,
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would hardly. figure at all in the syllabuses of the schools
taking this examination., Further, grammar schools gained
their prestige according to the successes of the students
they sent to the Universities and their courses and their
traditions were often much bound up with classical courses
at O0xford and Cambridge. Cane writes as follows about
the grammar and other secondary grade schools at the end
0of the nineteenth century:

"It is not surprising that the Sciences were not
widely accepted by the schools as subjects for the
curriculum, Honours courses in Science at 0xford and
Cambridge were still much less popular than similar
courses in Classics, Mathematics and History. The
conscientious attempt of H, E. Armstrong to introduce
the discipline of Science into school work had not
convinced many Heads that Science could provide more
than a training in the memorization of useful facts,.
The fact that the Sciences make a special claim on
educational time and funds would not endear them to
Heads and Boards of Govermors, Im this light, Morant
might well be hailed for his insistence on the in-
clusion of some Science (including practical work) in
all secondary school programmes.“%l)

The Bryce Commission issued its Report on secondary
education in 1895, The Commission found that, although the
Endowed Schools Commissioners and the Charity Commissioners
had, between them, made over a thousand schemes for the
reform of individual schools, there were still many grammar
schools which were either too poor or too small, or both,
for efficiency, The Bryce Commission was appointed to

examine the state of secondary education because of ad-

ministrative mpltiplicity and confusion - various types

(1) B, s. Cane. Op. cit. P, 62,
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and grades of schools existed and were under the control
of different authorities -~ and lack of co-ordination. In
advocating State intervention at the secondary grade,the
Commissioners reported:

"It is now pretty generally agreed that besides
the literary and humanistic course of instruction,
based upon the languages of classical antiquity,
which tradition has established among us, and whose
incomparable value no thoughtful man denies, ample
provision must be made in schools for scientific teach-
ing, beginning, if possible, with natural history and
the other sciences of observation, and working up
into chemistry and physics."(1)

Thus the supposition that, after an early period of
natural history training, chemistry and physics were the
only worthwhile sciences for the sécondary school pupil
was continued. The effect of this reasonimg is still
visible in the modern grammar school where early specialisa-
tion is the rule and only the intending bioclogical or medi-
cal specialist gets more than a smattering of this type of
knowledge hidden under the term 'general science'. Further,
it was the supposition that the biological sciences, being
factual, observable, interesting and, in their simplest
data, 'easier' sciences that led to biology being formed
into the 'nature study' lessons that were intenqed to
give the younger secondary school pupils their first intro-

duction to scientific logic and techniques.

In 1918, the Thomson Committee reported that, in the

(1) Report of the Royal Commission on Secondary Education.
1895. P. 284.
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Public and Secondary sachools, science teaching was:

", ..., in general confined to-the elements of
physics and chemistry; botany and zoology are, as a
rule, taught only to those boyas who intend to enter
the medical profession, while geology, as far as it
is taught at all, is takem in connection with geography,
or informally as part of the activities of the school
scientific society."(1)

In considering science courses for pupils aged between
12 and 16, the Committee wrote:

"We consider that the conventional curriculum is
in great need of reform, in respect of two 'important
points: (a) the choice of subjects to be included
and (b) the manner of treating them. At present
the curriculum up to the age of 16 in a large number
of boys' schools consists of nature study in the lower
forms, followed by a laboratory course in at least
one branch of physies and in chemistry; in very few
boys' schools is there any attempt to give a knowledge
of the main facts of the life of plants and animals ...
no boy should leave school with the idea that Science
consists of chemistry and physics alone."(2)

Accordingly they advocated that, in the stage of their

secondary school career following the age of thirteen,

pupils should have had the opportunity of knowing some-
things of the biological facts of existence. |

"We have already laid stress on the point that
some knowledge of the main facts of the life of plants
and animals should form a regular part of the teaching
in every secondary school., Systematic work in zoology,
including dissection of animals and the use of the
compound microscope, belongs to a later stage of
school life, but the main facts as to the relation
of plants and animals to their surroundings, the
changes in material and in energy involved in their
life and growth should form part of a well-balanced
school course.

(1) The Thomson Committee on the position of Natural
Science in the Educational System of Great Britain,
1918, P, 1l. '

(2) 4pidg:it. P, 93,
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There is a considerable measure of agreement
among our vwitnesses to the effect that the course might
include _the main anatomical features of the higher
plants, the elementary physiology of plants, especi-
ally their relations to the soil and to the atmos-
phere, together with some qulte general knowledge of
animal metabolism."(1)

The topic of Nature Study was grist to their mill,
This study had'been anticipated in the object lesson teach-
ing mentioned both in sources concerning elementary and
secondary school teaching and it had arisen quite early
in the nineteenth century; more will be said of it in the
next chapter, However, the Thomson Cbmﬁittee noted:

"There is general agreement among science teachers
that the best preparation for the study of Science
at secondary schools is a course of nature study up
to the age of 12. This course should be of as prac-.
tical a character as possible and should aim at arous-
ing an interest in natural phenomena and developing
the powers of observation. Full use should be made
of the opportunities afforded by the school garden to
make the pupils acquainted with the spirit of scien~
tific investigation, sssss From the evidence we have
received we have come to the conclusion that at
present the teaching of nature study is far from
satisfactory and demands immediate attention. In
some schools it is quite admirable, in many however
it is worthless and is frequently given by those who
take but little interest in this subject."(2)

We have seen that the life sciences in the seventeenth
and eighteenth centuries were iargely devoted to classi- |
fication of organisms, aﬁd this was largely true of the
history of botany and zoolegy in the nineteenth éentury
as well., It has been noted how this emphasis on'the prob-

lems of nomenclature, classification and anatomical relation-

1) 1Ibid., _P, 53,
2) Tbid. Pp, 60-61.
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ship was reflected in the examination syllabuses of the
Universities and other examining bodies and hence was found,
too, in the small amount of teaching of these subjects that
went on inm thé secondary schools, That this teaching was
arid, boring, drearily factual and prohably unpopular was
evident. However, after the 1850's, the biologicﬁl sciences
gained a new and lively impetus and were directed along
more exciting lines as a result of Darwin's theories and
the championship of T, H. Huxley and his educationél
experiments, The result was a turning-away from the older
methods and the works of the Continental educationalists
were studied, their theories dissected and some of their
methods adapted. Miss McDonald attributes some of this
common-sense attitude to Professor L. ¢. Miall. (See
Pp. 226-7 ) Professor Miall, Professor of Biology at
Leeds, seeking to stimulate practical work in biology im
schools, published a book on object lessons, but this
book was more often used as the sole means of instruction
in schools rather than as the aid to teaching that the
Professor intended.

This chapter began with some criticisms of the state
of education as it was provided by the grammar schools
and continued with information that showed that this criti-
cism was mostly justified. I would suggest that biology
has always been but poorly rep?esented, in whatever guise,

in this secondary stage of education and, even now, is not
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invariably found in gll grammar schools, Something has
been said of the re-introduction of the study of Nature
and, in the next chapter, concerned with elementary edu-
cation, these threads will again be taken up., There has
beeq, to a certain extent, an attempt to insert a simplified
approach to the observation amnd study of nature,in second-
ary education, However, the graﬁmar Qchools are considered
to be the custodians of academic studies, especially in

the sciences, and in them the term 'nature study' has been

much more restrictively used.
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CHAPTER VI

THE ELEMENTARY SCHOOLS

That there was an ever-growing demand and need for
education by all classes of the community has been stressed
previously. This demand was as great at the elementary
stage as at the higher levels, but the provision of schools
for the poor was much more inadequate than for any other
-stratum of society, By the end of the eighteenth century
the petty schools had given way to the dame schools and
the common or day schools, and, in all of them, the teach-
ing was probably only rarely efficient, The feelings of
the upper classes towards those less fortunate were ex-
pressed in two predominant attitudes. There were those
who, fearful of revolution and worried by the sentiments
exposed by the discontent which culminated in the mob riots
in London and Manchester in 1795-96 and Again in 1816 and
1819, demanded that the poor be kept ignorant and in their
lowly position in life; there were others who saw in edu-
cation the means to equip the lowest classes sufficiently
to combat ignorance, dirt, immorality, to fight indolence
and irreligious tendenciés and to limit their discontent;
there was no desire to raise the poor above their 'station
in life'. This was exemplified by Hannah More, who wrote:

"My plan for instructing the poor is very limited
and strict, They learn of weekdays such coarse works
as may fit them for servants, I allow of no writing.

My object has not been to teach dogmas and opinions,
but to form the lower class to habits of industry and
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virtue. I know no way of teaching morals but by

infusing principles of Christianity, nor of teaching
Christianity without a thorough knowledge of Scripture. ...
To make good members of society (amd this can only be

done by making good Christians) has been my aim. o
Principles not opinions are what I labour to give ﬁﬁem."(l

In 1805 in a postscript to his pamphlet 'An' Experiment
in Education', the Rev, Andrew Bell wrote truthfully, but
much to the dismay of his supporters, as follows:-

"It is not proposed that the childrem of the poor
be educated in an expensive manner, or even taught
to write and to cypher. Utopian schemes, for the
universal diffusion of gemneral knowledge, would soon
realize the fable of the belly and the other members
of the body, and confound that distinction of ranks
and classes of society, on which the general welfare
hinges, and the happiness of the lower orders, no
less than that of the higher, depends. Parents
will always be found to educate, at their own expense,
children enow to fill the stations, which require
higher qualifications; and there is a risk of elevat-
ing, by an indiscriminate education, the minds of
those doomed to the drudgery of daily labour, above
their condition, and thereby rendering them discon-
tented and unhappy in their lot. It may suffice to
teach the generality, on an economical plan, to read
their bible and understand the dectrines of our holy
religion, "(2)

Philanthropy was the key to the efforts tﬁat were
made to supply some form of elementary schooling for the
children of the poor during the eighte;nth and much of the
nineteenth centuries, for the State took no part in provid-
ing elementary education until 1833, and then only in the
matter of making available some money for the erection of

school-houses.

(1) Hannah More. Reprinted from 'The Mendip Annals' and
appearing in 'Hannah More' by M., G. Jones.
cC.u.P., 1952,. P, 152,

(2) A. Bell quoted in 'Lancaster's Improvements and Bell's
Experiment' Ed. by D. Salmon. C.U.P, 1932, P, xlvi.
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Benevolent charity began to supply a number of schools
and so ensured that some of the poor were properly instructed
in the twin arts of humbleness and gratitude to théii betters.
The first charity schools were established in.1698 by the
Society for Promoting Christian Knowledge, and this national
organisation succeeded in stabilising in their schools a
common type of instruction, evem though the schools them-
selves varied-much in other ways.

Philanthropy attempted the rescue of the poor almost
a century later:vhen the effects of fhe Industrial Revolutien
were producing great hardship, the lower c}asses being in
a miserable and neglected state and their children employed
under pitiful and cruel conditions., Robert Raikes, by
teaching in schools on Sundays from 1780 onwards, revived
an essentially medieval p;actice. These schools became
popular, a Society for the Establishment and Supply of
Sunday Schools was formed and, under its aegis, local
committees of clergymen and nonconformists were appointed
to look after them and members of the upper classes, like
Mrs. Sarah Trimmer and Hannah and Martha More, became their
‘vigitors', With the support of the clergy it was not
surprising that successive Governments found the Sunday
Schools to be favourable influences since, with religious
instruction, reading and manual work forming their curri-
cula, the schools proved to he socially benign, Even many

of the manufacturers gaveithem their benison, albeit some-
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what cynically, for Sunday instruction did not interfere
with child labour in their factories and the Sunday Schools
were hardly hot-beds of insurrection., 1Imn 1787, it was esti-
mated that something like one quarter of a million children
wére attending these schools; in 1833 the numbers had in-
creased to one and a half millions; by 1851 two and a half
millions and by 1898 seven and a half millions of poor
children were receiving Sunday schooling, a worthwhile
state of affairs even though that instruction became in-
creasingly catechetical and non-secular in its subject-

matter.(1)

"The success of the Sunday Schools is an event of
enormous gsignificance in the history of the country.

They were the chief instrument for humanising the

poor, and for two generations they were the chief means

of giving secular instruction to the new working class

in the factories."(2)

Even so, they proved inadequate for the numbers of
children needing some sort of schooling, Again it was
philanthropic effort, stemming from the religious reformers,
which attempted to fill the gap. 1In 1798, Joseph Lancaster
a Nonconformist, and, at about the same time, the clergy-
man Andrew Bell started their monitorial systems of day
schooling., This system of teaching was not as new as each
of these protagonists would have had their supporters be-
lieve "and had previously been in use in this country at

Manchester Grammar School and at Winchester. However,

differences of opinion and the intervention of Mrs. Trimmer

(1) F, Smith. 'A History of English Elementary Education
1760-1902.' Pp. 59-60,
(2) op., cit. P, 63.
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caused the separate development of the two types of school
and a growing rivalry between them. This led to the founda-
tion of the Wational Society for Promoting the Education
of the Poor.in the Principles of the Established Church'
inFISIi and of the Nonconformist 'British and Foreign
School Society' in 1814,

‘The systems proved to have mixed blessings. Although
a great number of children could be accommodated in their
buildings and kept occupied by their monitorial methods,
the instruction given in both types of school was always
catechetical, sectarian, superficial and, above all cheap.

In Lancaster's 'Improvements' he includes a list of
textbooks used "not as the most excellent, but the one (sié)
I have been ahle to find, well adapted for their‘moral
‘and religious improvement." Among these were " Barbauld's
Hymns", 'Pastoral Lessons', 'Trimmer's Introduction to the
Knowledge of Nature (and) the Use of the Scriptures.' And
'Martinet's Catechism of Nature', or rather of Natural
History.ﬁ(l) Unfortunately, it was this quality of cheap-
ness that was to be imposed as a raison d'gtre in future
attempts at State interventiom in education. However
scathing my comments above, there is evidence that one

school, the British school at Harp Alley in London, was

perhaps atypical by sending, in 1837, approximately 130
boys on a visit to the Zoo, 30 to the British Museum and

above 20 to an Astronmomy lecture. Another, the Sociéty's

(1) Joseph Lancaster. ‘'Lancaster's Improvements and

Bell's Experiments' P, 2 and P. 103.
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Central School taught:

"Seraps of history, geometry, natural history
and natural philesophy ..,... by attaching them to
spelling lessons."(1)

A private philanthropic venture of a different sort
was that due to the industrialist Robert Owen, who opened
a school at New Lanark in 1816, Birchenough writes about
the Infant school establishment as follows:

"The school was attended by children from one
and a half to six years of age. They were divided into
three classes ,.,... Great emphasis was laid on
physical training and an education in contact with
realities., Instead of teaching the three R's, he
proposed to direct the interest of the children to
nature and the objects around them by means of con-
versation ,.... Children from two to four years of

age were occupied with games, singing, object lessons,

conversation and story lessons, and were also taught

the alphabet. Those from four to six had lessons in

reading, geography, natural history, singing and

drawing." '
From six to twelve years of age further liberal instruction
wvas given and natural histor& was included amongst the
subjects to be studied.(2) James Buchanan and Molly Young
were the teachers in the school and they used pictures of
animals and "natural objects brought in from garden, field
and wood ..... and amusement ranked high as a motive."(3)
Unfortunately Owen's steadily increasing anti-religious
attitude became more pronounced and, in 1817, his Quaker

partners somewhat altered his school, although natural

history was still taught there in 1833.(4) Birchepough's

(1) Birchenough., 'History of Elementary Education.'
U.T.P. 1938, P, 275,

§2§ Ivid. P, 257,

3 Smith. O0p; cit, P,. 90, :

4 Ibid, P, 93.
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account of Owen's school shows how much the latter had been
influenced by Continental educationalists and, in 1818, Owen
visited Pestalozzi and détFellenberg in Switzerland, saw
their 'naturalistic' attitude to educational theory at work
and sent his two elder sons to complete their education at
Hofwyl.

The influence of both Pestaloz;i and de Fellenberg
(and of other teachers and writers who practised on the
Continent) on English elementary education was m;rked,
although, at first, their theories were slow to be assimi-
lated., In part this was undeubtedly due to the smugzaccep-
tance in England of the monitorial systems of Lancaster
and Bell as a cheap method of teaching the masses all
they needed to know; in part, too, the effects of the
Napoleonic wars cut down travei and so slowed the influx
of ideas and, more important, of first-hand observation,

The real basis of Pestalozzi;n teaching lay in the
ideas of 'sense experience' whereby children used their
God—given-senses to appreciate the thiﬁgs in their envir-
onment and, from this factual observation and learning,
proceeded to abstract connotations. 1In a sense,‘there
was nothing new in those ideas for they are to be found
in the works of Vive; and Comenius (See Discussion. Pp,265-})
and, to an extent, in the educational writings of John

Locke and of Rousseau, but Pestalozzi was able to practise

what he believed successfully., 1In their book 'A Short
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Histofy of Educational Ideas', S. J. Curtis and M. E. A.
Boultwood paraphrase some of th; ideas contained in
Pestalozzi's educational theories that are relevant to
this study. In discussing the planning of a graded series

of lessons the writers asay:

"Each study should begin with observation of the
object or the external physical manifestation of the
topic - which should be a normal representative speci-
men, or series of specimens, If it is unavoidable,
the real specimens may be replaced by pictures - but
never merely by words. The teacher helps the pupils
to name the object, to investigate and name its parts
and properties, and, after due consideration of this
description, to formulate a definition representing
their distinct idea of the object. The teacher's
function is to train pupils in habits of accurate
obseryation, not in the memorising of words. However
true the teacher may know those words to be, they
have no reality or truth for the pupil unless based
on his own perceptions.(1) (See Discussion for
quotations from Pestalozzi's works).

There are in this, of course, the seeds of the 'Object
Lessons' which so bedevilled the introduction of the
sci;nges into the elementary stages of English education
as th; object lesson became an invariable feature of
science subjects, especially natural history and nature
study, so that, even now, it is possible to see a nature
study lesson conducted along the lines of an object lesson,
One further piece of paraphrasing of Pestalozzian ideals
will serve to illustrate this origin., Hugh Pollard in
'Pioneers of Popular Education' writes:

"Pestalozzi concluded, therefore, that Number,

Form and Language were the three pillars omn which the
educational edifice rested and, in the light of his

conclusion, decided that children should be taught:

(1) s. J. Curtis and M., E. A, Boultwood. 'A Short History
of Educational Ideas.' U.T.P, 1953. P, 331,
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(1) to consider each object that was brought before
them both as a separate unit in itself and as
a member of a family of related objects;

(2) the size and proportions of the object;

(3) the words which applied to or described the said
object. In other words, children should be
instructed in the threefold principle of count-
ing, measuring and naming, 'This threefold
activity formed the basis of all knowledge,
and the chief purpose of education lay in cul-
tivating and strengtheming the growth and union
of its three component parts."(1)

Whatever the factual validity of these particular ideas
of Pestalozzi's there can be little doubt that they were
misapplied to science teaching in English elementary:.schools
later in the century and it is to this point that I wish
to return when considering the start and growih of nature
study teaching in these schools,

The Rev. Charles Mayo was, for almost three years,
chaplain and teacher at Pestalozzi's establishment at
Yverdun, Fired with enthusiasm, he opened a private school
at Epsom to introduce his master's methods and then moved
it to Cheam in 1826, He introduced History, Geography and
Nature Study there, as well as a form of physical training,
Music and Drawing - all of which had been features of
Pestalozzi's school at Yverdun - and spread the mew gospel

by his public lecturing.(2) Both Mayo and his sister,

Elizabeth, who taught at the school, were prolific writers,

(1) H. M, Pollard. 'Pioneers of Popular Education
1760~-1850.' Murray. 1956, P, 35-36.
(2) 1vid. Pp., 181-182,
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publishing such titles as 'Lessons on Objects as given to
children between the ages of six and eight in a Pestalozzian
School at Cheam, Surrey' (1831), 'Lessons on Shells' (1832),
'Model Lessons for Infant School Teachers and Nursery
Governesses' (1838), among other titles. The thirteenth
edition of the first book, 'Lessons oﬂ Objects', was pub-
lished by Seeleys -in London in 1853 and was divided into
several series of.lessons, of which the first three were
mostly concerned with common household bbjects like glass,
water, blotting paper, salt, milk etc, Lesson-XVII dealt
with a fir cone and the parts, like the scales; seeds,
fibres, and so,on; were first considered and described with
their "qualities' listed. Thus,-the ingside was 'tiled or
imbricated', the surfaces were inflammable and the stalk
was odorous.. A gloBsary described 'imbricated' as "derived
from Imbric-are, to cover with tiles"(1). Other nature
lessons.in that series dealt with a leaf, a fruit, fur, an
oyster, spices, a seed, and thére were others about the
senses of sight and hearing. A lesson on tﬁe nutmeg de-
scribed its qualities as:

"eee.. sapid, hard, oval, dingy, brown, dull,
opague and dry. Its surface is uneven, It is veget-
able, natural, inanimate, foreigh, pungent, conser-
vative, pulverable, agreeable to the taste, aromatic,

odorous."(2) '

and these quaiities were to be elicited by the teacher

(1) 'Lessons on Objects.' 1853, P. 61,

(2) Pollard. Quoting 'Lessons on Objects.' pp. 70-72.
Op. cit, P. 183.
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from.the .class by judicious questioning. Both the Mayos
became interested in the Home and Colonial Infant School
Society, a body which founded a Model School and Training
College for teachers with which Miss Mayo became actively
involved, H. M. Pollard writes about the Model School as
follows:

"Indeed this experimental venture, by reason
of being the first attempt on the part of a British
reformer to show how effectively Pestalozzi's peda-
gogical principles could help poor children, clearly
marked a step forward in the history of infant educa-
tion, In contradistinction to the monitorial insti-
tutions of its day, moreover, it strove at all times
to show that the acquisition of knowledge was an agree-
‘able, fascinating and stimulating occupation., Thus,
during the initial stages, its pupils spent much of
their time learning letters from cards, practising
sounds firom various combinations of syllahles, listen-
ing to stories (usually simple anecdotes from the
Bible) and playing with wooden blocks of various colours.
Gradually, too, they learnt to draw, to form letters,
to read and to write, And, whilst all this was in
progress, they exercised their senses by handling
flowers, vegetables, shells, stones, etec., until they
were able to distinguish with facility not merely the
size and weight of the said objects but likewise
their shape, colour and smell., Then, proceeding from
the known to the unknown in the approved manner, they
learnt to add, subtract, multiply and divide., Later
still they began Nature Study and Geography - starting,
needless to say, by investigating the immediate neigh-
bourhood. And finally they studied History, Gymnastics
and Singing."(1)

When one considers this contribution of Elizabeth Mayo's
towards infant education in the light of the times in which
it took place it is, indeed, remarkable,

Equally ipsistent on the use of object-teaching was

Samuel Wilderspin who, in 1820, was put in charge of a

(1) Pollard. Op. cit. Pp. 185-186.
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school that had been founded by a committee, amongst whom
were Lord Brougham, Zachary Macaulay and James Mill. The
school was in Spitalfields and it was there that Wilderspin
appreciated, by having to interest, discipline and teach
young children, what had already been stated by Pestalozzi,
de Fellenburg and Wehrli in Switzerland, namely that the
experiences gained by them through the use of their senses
about things and natural surroundings were very powerful
and important educative forces for the very young.
Speaking before the Infant School Society (founded in
1823 and for which Wilderspin worked and travelled the
country starting schools) he said, on July 16th, 1824:

"The incidental acquisition of useful knowledge,
which cannot fail to accompany this course of early
tuition, though in itself a circumstance of no mean -
value, is but of small account, in comparison with
that moral culture, with those habits of self-govern-
ment, and with those feelings of mutual kindness,
which form the characteristic tendencies, and indeed
the grand recommendation of the whole system."(1)

In his book, 'Infant Education', Wilderspin spoke of the

use of pictures of horses, zebrgs, cows and sheep, tigers,
kangaroos as means of learning names which were used in

the schools of the Society in the fashion of object lessons.(2)
He wrote:

"Tg give the children general informatiomn, it
has been found necessary to have recourse to pictures
of natural history, such as of birds, beasts, fishes,

flowers, insects, etc,, all of which tend to shew
thé glory of God."(3)

1 S. Wilderspin., 'Infant Education' 3rd. Edn. 1825, Pp.43-4
Ibid, Pp. 55-56.

(3) 1Ibida., P, 103,
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and at the Quaker Street school in Spitalfields picture and
objgct lessons were given in natural history twice each
week. (1)

As mentioned above, Wilderspin was indefatigable in
touring the country, lecturing, opening and inspecting
schools on behalf of the Infant School Society. In 'Early
Discipline', he writes:

"From London I went to Kidderminster, where I
opened a School, which is very efficient, The master
of it has devoted much of his time to Entomology among
other things, and has formed a collection of insects
with great diligence and taste, On these he often
converses with the children, who listen to him with
the greatest delight, Their knowledge of the genera,
species, etc.,, is very considerable; and I particularly
observed the accuracy with which the names were pron-
ounced. I spent some hours observing their progress
with much pleasure, and was put to the blush by their
attainments in this interesting s&ience."(2)

Another of the Infant Society's schools was in Leeds and
Wilderspin commented upon it as follows:

"At Leeds I lectured in the Infant School, which
was organized by a person sent from Stockport by my-
self, and who had been there about two years. To
this establishment a museum is attached, containing
quadrupeds, birds, insects, and minerals. A lady
presented also a handsome pair of globes. The master
is a clever man, and the children display more than
ordinary knowledge; but this has given rise to the
declaration, 'the children are taught too much.'"(3)

In this same book of Wilderspin's there is mention of a
school for boarders, Alpha House School, at Alstone, near
Cheltenham, where Mrs, Charles Cuff and Miss Wilderspin

were in charge. At this school object lessons were given

(1) 1Ivid. Pp. 264-265, N

(2) s. Wilderspin. 'Early Discipline.' 1834, 2nd Edn,
Pp. 45-46.

(3} 1vid. Pp. 99-100
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and natural history and botany were inecluded in the sylla-
bus.(1)

Although a keen follower of the methods of the Swiss
educationalists there were occasions when Wilderspin became
more ambitious in the standard of his teaching as exem-
plified by his books, Frank Smith, in 'History of English
Elementary Educati9n', givea a good illustration of this.
Wilderspin posed the question, 'To what class does a flower
belong that has only one stamen?' and then wrote the appall-
ing answer:

"The class monapdria; and those with two, diandria;
with three, triandria; with four, tetrandria; with
five, pentandria; with six hexandria; with seven hep-
tandria; with eight, octandria,"(2)

In certain of the books he produced there were specimen
lessons, some of which were concerned with botany and
Zzoology; in one, having listed forty lessons on séripture_
and more than fifty on natural history, as well as object
lessons, Wilderspin added,

"I should hope that any moderate person would
consider these gquite sufficient for infants under
six years of age."(3)

Philanthropy was all very well, but there was another
method tried of providing schooling for poor children and
this was the school of industry in which children worked

part of the time in order to help pay for their keep and

teacling. The first of these had been set up by Thomas

(1) Op. cit. Appendix. Pp., 6-7.
2 F, Smith. Op. cit, Pp. 95-96.
3 Ibid,.
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Firmin in 1675 and they were advocated by John Locke. 1In
these schools instruction alternated with productive ac-
tivity by the boys and girls in gardening, carpentry, sew-
ing and spinning and from the proceeds of their work their
maintenance was extracted. These schools did not vanish
completely during the eighteenth centur& and the Minutes
of the Committee in Council for Education make: some mention
of their counterparts in the nineteenth century. Most of
them were schools in country areas and their economy was
constructed upon the basis of agricultural labour and the
children were given instruction during part of the day.
Seymour Tremenheere, writing in 1843 of the Rev, W. L., Rham's
school at Winkfield, Berks.,, said:

"e..o. the garden work would seem to invite
familiar lectures on the simple points of natural
history, which would lend a new interest to labour."(1)

0f the school at Ockham, near Ripley in Surrey, opened'in
1836, one year after that at Winkfield, Tremenheere reported:

"The scientific acquirements of the master en-
abled him to add ..... ?lectures on) .,.... the human
body, geography, electricity, the elements of chemistry,
singing, etc. A small chemical apparatus, an arranged
geological collection, a box of specimens on the
materials of manufactures, etc., various contrivances
for illustrating natural history and philosophy,
enable him to give a very useful turn, and a practical
application, both to his lectures and to his lessons,

to the more advanced classes of his school."(2)

William Allen, a Quaker who was also the leading figure in

(1) Minutes of Committee in Council on Education. 1842-43.
Pp. 545-6,
(2) 1Ibid. Pp, 548 & 549.
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the British and Foreign School Society from its inception,
kept a boarding and day school devoted to farm work and
gardening at Lindfield, near Cuckfield in Essex, from 1825,
Seymour Tremenheere said of it:

"The school hours are about five on an average,
daily. The more advanced boys have an opportunity of
learning something of land-surveying, wapping, and
other matters especially useful to the grade of farmers'"
sons and superior mechanics such as the elements of
botany, the use of the thermometer, barometer, rain-
gauge, etc."(l)

Chemical analyses of soils and manures were conducted, there
was a magic lantern to aid the lectures in vegetable physio-
logy and the day boys were encouraged to attend these.(2)
Ealing Grove School, which was opened in 1833, under the
patronage of Lady Byron, was an attempt to copy de Fellenberg's
establishment at Hofwyl. Practical horticulture was the
main feature of the curriculum and the students were taught
trades of which those of glazier, carpenter, wetal-worker
and cobbler are listed by Hugh Pollard,.(3) Writing of

one class of hoys whose average age was twelve and a half,
Tremenheere reported:

"They are practised in composition, as well as
in writing from dictation; the subjects of the former
exercise heing their lessons on objects of natural
history, etc., of which they write the substance."(4)

and he also reported that, amongst the apparatus held by

the school were picture cards illustrating natural historg(5)

1) Ivid. P, 551.
(2) Tnie.
(3) Pollard. Op. cit. P, 205,
§4; Ibid. P, 558,

5) 1Ibid. P, 557,
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The state of English elementary education in the nine-
teenth century is admirably illustrated by G. A. N. Lowndes
when he describes it in this passage from 'The Silent Social
Revolution.':

"A coiner of epigrams - unfamiliar with the
chequered history of public education - might indeed
be tempted to remark that they have been endeavouring
to purchase an educated democracy on the instalment
plan; that for the first forty years of that century
(1833-1870) they paid the premiums to men of goodwill
wherever they might be found who showed themselves
ready to undertake the building and maintenance of
voluntary schools; but that in 1870 when voluntary
initiative had failed to provide a school place for
more than one child in two in London or one in three
to five elsewhere, the State itself had to enter the
field and pay larger instalments in the form of Educa-
tion Acts. For an Education Act is in a very real
sense an instalmwent in the education of a whole people."(1
Several Bills were-introduced in Parliament for the

relief of the poor and to provide educational facilities
for poor children in the early years of the nineteenth
century. In 1807, Samuel Whitbread's Bill to establish
parochial schools was rejected by the Lords. In 1818

Lord Brougham suggested that the whole question of the
distribution of educational endowments should be enquired
into and that redistribution of these would provide a
monetary source to make available a nation-wide educational
system., In 1820 Brougham presented his Parochial Schools

Bill to Parliament whereby the cost of schools was to be

borne by manufacturers, maintained by rates and by fees

(1) &@. A-

;: N. Lowndes. '"The Silent Social Revolution.'
0.U.P

: 1937, Pp..3-4,
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operated on a means-test basis with further aid coming
from redistribution of endowments, but there was a great
deal of opposition and the Bill was withdrawn. However,
in 1833, with the return of the Whigs in a spirit of reform-
atory zeal and with the middle classes represented in in-
creasing numbers in‘Parliament_after the Reform Bill of
1832, the desire to promote some measure of educational
reforin was slowly translated into practical efforts for
the provision of elementary education,

Yet the spirit of laissez-faire was by no means dead
in education and the Bill introduced by the Benthamite,
Mr. J. A. Roebuck, before Parliament in 1833 was defeated.
This Bill was a most ambitious one; had it been accepted
all children between the ages of six and twelve would
have attended school, either privately or in State schools.
These were to be infant schools, or industrial schools and
there was to he provision for evening schools for young
people and adults and teacher-training schools, too, Local
committees would have been elected to look after the schools
of their own particular areas and the whole system was to
have been under the care of a Minister of Cabinet rank,
Again, school fees would have been chargeable but most of
the money was to have been raised by re—apblying endowments
and from taxation.

The effort was almost in vain for a grant of £20,000

only was voted for the erection of school buildings for
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the education of the poorer classes, a measure that seemed
to satisfy the Commons for at least a little while,

But there were vociferous critics, not least among
them the pertinacious writers in the 'Edinburgh Review'.
Lord Brougham and otﬁers started the Society for the Diffu-
gsion of Useful Knowledge in 1826 and this issued a large
and continuous flow of articles and data intended to 'popu-
larise' science in respbnse to a need that was unquestion-
ably felt for factual and informed writing about scientific
discoveries, The issue of the 'Penny Magaz1ne' in 1832
and of the 'Penny Cyclopaedia' in 1833 and the "Quarterly
Journal 6f Education' in 1831 further refleét that interest
of many of the working classes in the acquisition of know-
ledge. The weekly Penny Magazine was catholic in its
choice of subject matter but the material contained in it
was sound, if perhaps rather too academic, and ranged from
articles on history, geography, zoology and botany to dis-
cussions on literature, However, there was some criticism
of the published works of the Society and the belief is
not unfounded that much of the material they issued was
of little real use to the artisans for which it was intended.

"ee... the Society's early publications were a

'L1brary of Useful Knowledge' and a 'Library of

Entertaining Knowledge' appearing in monthly numbers,

Filled with miscellaneous scientific and cultural

information, ranging from Lepidoptera to 'Autumnal

Customs in Kardofan', these set out to meet the

requirements of men like the cutler, admired by

Brougham; to provide intellectual fare of a kind to
solace those whose lives were given to manual labour."(1)

(1) 'simoh.Op, eit., P. 160,
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Reflecting this interest in the sciences, there were
a large number of books published, especially in the nine-
teenth century, which sought to give easy explanations of
the facts of botany and zoology, etc., and many of these
were specially appliéable to learning at an elementary levei.
They ranged from the more erudite four volume work of Samuel
Humphreys, 'Nature Display'd - Being discourses on such
Particles of Natural History as were thought most proper
to Excite the Curiosity and Form the Minds of Youth',
published in 1740, which contained discourses on botany,
entomology, ornithology, mammals, fossils, astronomy,
physics, an:' account of life in the seas and some articles
on such scientific instruments as the telescope and micro-
scope, to other works written in a rather more chatty style
and often in dialogue form, William Manor published 'A
Circle of Arts and Sciences' in London in 1808, a book
that ran through the facts of such topics as agriculture,
algebra, archaeology, arithmetic, botany, mechanics, music,
optiecs, physiology and zoology in four hundred and seventy-
six pages by using the questions and anaswer method. 1In
1821 the Rev., J. Joyce produced 'Scientific Dialogues'
in which conversations between a father and his children
and a tuter and the children were used to furnish data which
was mainly physical in context; one of_the dialogues was
dedicated to the Edgeworths and another to Anna Laetitia

Barbauld and John Aikin. The Edgeworths, father and
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daugher Maria, were keen disciples of Rousseau and them-
selves published books which advocated the a;quirement of
knowledge through observational methods and stressed the
value of utilitarianism in education, as witness the title
'Practical ﬁducation' that they pubiished in 1798, Mrs.
ﬁarbauld produced a popular series of stories for children
('Early Lessons',.'Hymns in Prose for Children') full of
religious moral-pointing and kept a private school which
was opened by her husband, a Dissenter, at Palgrave in
Suffolk, soon after their marriage in 1774. The school
prospered but was given up in 1785.(1) Maria Edgeworth
wrote 'Early Lessons' in 1824 and the bo;k was consgructed
in story fashion with lessons on minerals and ‘common
things' in it as well as some natural history in the form
of information about insects and flowers. ‘'Parables from
Nature' was published in 5 series from 1855 to 1870 by
Mrs., Alfred Gatty and, as the title suggests,.was an account
of some aspects of natural history heavily load;d with
moral-pointing. Mrs. Gatty had studied-seaweeds and
zoophytes for many years and published a book on seaweeds
and a school book based on the parables in 1872.(2)

The common desire for education was reflected, toe,
in the formation of the Working Men's Association which

was started to promote universal education as an individual

(1)
(2)

.
- -
.

(=)
z =z
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-right. The Chartists, also, were active in demanding edu-
cational reform. Professor W. H. G. Armytage, giving some
sources of the history of technical education in the British
Journal of Educational Studies, writes,

"William Lovett, a former co-operative shopman,
and co-secretary with George Skene of the British
Association for Promoting Co-operative Knowledge, was
drawing up petitions as early as 1829 for the opening
of the British Museum and other exhibitions of art
and nature on Sundays ('My Life and Struggles' (1876,
p. 64)). As a chartist he urged signatories to give
a penny a week to found schools with playgrounds, gar-
dens, museums, laboratories, workshops and baths. See
H. V. Faulkner, 'Chartism and the Churches' (New York,
1916), 46-51."(1)

Lovett opened a day school in London in 1848 and taught
physiology there and natural history was also taught. He
wrote a textbook called 'Elementary Anatomy and Physiology
(for schools and private instructors)' which was illustrated
with coloured plates and advocated that the classrooms of
infant schools should have pictures in colour of natural
history and zoological subjects. It also contained lessons
on Diet, Intoxicating Drinks, Tobacco and Disease. Lovett
believed that geology, zoology and astronomy were subjects
specially valuable in broadening man's insight and intellec-
tual horizons.(2) Jean Bremner, whilst discussing the
pioneering work of George Combe (1788-1858) in attempting

to introduce the teaching of physiology into schools, has

this to say of Lovett:

(1) w. H. G, Armytage. ‘'Some Sources for the History of
Technical Education in England.' Part II. B.J. Edn,
Studies, Vol. V., No. 2, P. 164,

(2) simon. Op. cit. Pp. 260-264 and Educational Times
No. 42, March 1851,



-202-. .
"This belief ..... (Combésfelt that physiology

was imperative to the betterment of standards of hy-

giene and thus useful for health and happiness) .....

he shared with other Utilitarians of the period,

notably William Ellis, founder of the Birkbeck schools

for the working classes, and William Lovett the Chartist,

who, from 1842, taught Physiology :and Anatomy in sev-
eral London schools."(1)
In the same article, Miss Bremner mentions that Combe was
instrumental in a petition to the Privy Council in 1853
that physiology should be taught in the common schools. (Ibid.)

There were then, during the first third of the nine-
teenth century, many voluntary efforts made to ameliorate
somewhat the miserable condition of the poor by providing
some form of education for them, and these efforts were
either governmed by ideas of the utility of education for
poor people or prompted by considerations of expediency.

Thus the philanthropists, the reformers, the Nonconformists
and the Church of England were engaged in combatting the
problems caused by economic changes, poverty and the increas-
ing population.

In 1839 the Committee in Council was established "to
superintend the application of any sums voted by Parlidment
for the purpose of promoting Public Education.," Dr., J. P.
Kay, (later Sir James Kay~-Shuttleworth) was appointed as

-the -first Secretary of the Committee and as such was pitch-

forked into the battle with the Church, a body that had

strenuously opposed any secular attempt to cripple or

(1) Jean P, Bremmer, 'George Combe — The Pioneer of
Physiology Teaching in British Schools.' School
Science Review. Vol, XXXVIII 1956. Pp. 48-49,
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limit its age-old power over the control of education, Its
views may be simply expressed - a school existed essenti#lly
in order to instruct the young in religious beliefs ;nd
principles and any other typé of instruction, however need-
ful it might be from.the points of view of health, the earn-
ing of a living or a rdi:ing of the standards of general
information or awareness, was only of secondary importance.
The claims of science had barely penetrated this barrier
of assumption and later, when T, H, Huxley militantly cham-
pioned Darwin's 'heresies', the furore was loud, bitter
and prolonged.

Kay was an informed man who had travelled widely, both
in England and on the Continent. As a doctor he knew the
conditions of the poor and this knowledge was substanti;ted
by his work as a Poor Law Commisaioner.- Realising that
any system of education demanded, abhove all, trained and
competent teachers he opened, privately, a training school
for teachers af Battersea in 1840, He knew how useful
similar establishments had proved at Zurich and Vaud, where
botany and zoology were taught, and he had visited Wehrli's

Seminary at Kreuzlingen, Thurgau, where natural history

and gardening were included in the training programme so

that the school could make some attempt towards supporting
itself.(1) To help pay its way the Battersea College also
introduced gardening and a certain amount of agriculture,

the teachers and students went on nature walks iﬁ order to

(1) Mins. 1842, Pp. 241-250,
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introduce habits of observation and Nature Study was in-
cluded among the subjects taught there.(1) The College had
a practical curriculum and the pupil-teachers and others
who trained inm it were found to be so much superior to the
child:monitors of the monitorial schools that the Government
made a grant of £1,000 to the College in 1842, It was
copied, too - St, Mark's Training College (National Society)
was founded in 1841 and, by 1845, the Church of England
had opened twenty-two such Colleges in England and Wales.(2)

The Inapectors of the Committee in Council sent back
their reports and their hopes about education. Sometimes,
in their travels about the country, they found attempts to
make schools pay for themselves by the introduction of horti-
cultural pursuits. In some schools the boys would have
their own small plot of land, seeds were provided and,
after cropping, the cash proceeds would be returned to the
school; the Minutes of the Committee in Council contain
many examples of these gardening efforts, Thus, at Withyam
St. John, in Sussex, in 1844, horticulture was carried on
and the landowner supporting the school had enclosed seven
‘acres of common land for that purpose.(3)

Training Colleges soon had their own 'Model' schools

for training in teaching practice, The infant school of

1) Pollard. Op. cit. Pp. 254 & 256.
2; Barnard. Op,., cit. P, 119,

3 Mins. 1844, Veol, II.
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this type at Norwich taught natural history and made use
of pictures and objects to support the teaching.(l) The

Chester Training School, (a National School), used Jones'

'Book of Nature' for its pupils (2) whilst, at Pudsey,

the master was spoken of as being "intelligent, with a

love for entomology, ornithology, etc," but the school was
in a bad condition due to the neglect of its previous
master.(3) At Falmer, in Sussex, the Rev. John Allen re-
ported that the children were taught some knowledge of
grammar, geography, history and natural history (4) and, of
a school at St, Neot's which contained girls and infants,
Mr. Cook reported favourably about the instruction given

to the children in natural history.(5)

The village school at King's Sombourne was famous in

the 1840's because of the stresé it placed on the inclusion
of science teaching in the curriculum. The Rev, R. Dawes,
who kept it, saw to it that the children were instructed
about the articles they consumed and "the nature of the
products of the parish which they themselves and those
about them are helping to cultivate." The school had a
library that contained books about religion, travel and
-natural history.(6) Equally well-known, and several times

noted in the Reports of later Royal Commissions, was the

(1
éz
3 _

(4) Mins., 1845, Vol, I. P, 69.

4
5 Ibid., P, 185,
6 Mins, 1844, Pp, 64 and 102,

Ibid. P. 647,

Mins., Op; cit. P, 168,
Ibid. P, 315,
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school at Hitcham, in Suffolk, which Professor J. S. Henslow
organised when he had been presented with a neglected liv-
ing there. Botany was the main subjec{ of the curriculum
‘and it was presented on observational lines, The children
dissected flowers, collected and classified them and were
given theory lessons about the local flora and, also, lec-
tures were given by Professor Henson about floral groups,
geographical distribution of flowers and the economic im-
portance of many plants.(1)

By 1847 the Government grant for Education was £100,000,
in 1850 it bhad risen to £125,000 and by 1859 it exceeded:
£798,000; although still inadequate, State aid to education
was thus firhly established and it was increasing in amount.
An Education Department was created in 1856 with a Vice-
President in the Commons as a member of the Government.

In 1858, Sir J. Pakington moved that a Royal Commission
be appointed "to inquire into the present state of educa-
tion in England, and to consider and report what measures,
if any, are required for the extension of sound and cheap
elementary instruction to all classes of the people."

The Report of the Commission which resultéd from this
plea, the Newcastle Commission, was published in 1861 and
contains some interesting statements about the conditions

of teaching that existed in the schools of the elementary

(1) J. Bremner. - 'Some Aspects of Botany Teaching in English

Schools in the Second Half of the Nineteenth Century.'
~School Science Review, Vol, XXXVIII. 1956. Pp, 376-3%8.



~-207~
grade at that time. The Rev. Brookfield, for imstance,
defined some of the standards that he used when inspecting
the schools; a "fair school" was considered to be of the
"average creditable kind, but with nothing to boast of".
The Reverend expeqted a first class of about fifteen pup?ls
to be able

"To read a page of patural history - about an
elephant, a cotton tree, or a crocodile - with toler-
able fluency and with scarcely a mistake. They would
answer collateral gquestions upon this, not well, but
not preposterously ill; .,... they would write out a
short account of any object named to them which they
had seen or read about, - an animal, a tree, a flower, -
intelligibly, and not without thought and observation,
but with trifling errors of grammar and of spelling;"(1)

Mr. Brookfield stated what he would expect to find in a
school that he would term 'excellent':

"ee+e.. & class of the same number (fifteen), but
perhaps a little older (twelve and a half, or thirteen),
who would fill a slate with an extemporaneous account
of flax, or sugar, or a river, or a brewery, or a’
flour mill, or a zoological garden, showing good ob-
servation, memory, reflection, faultless spelling,
rarely deficient grammar, and writing that might -
awaken, not the envy, but the approbation of a Govern-
ment department;“(2§

Another Assistant Commissioner, Mr. Cook reported:

"The elements of physical science, the laws of
natural philosophy, and the most striking phenomena
of natural history, form subjects of useful and very
attractive lectures in many good schools. These sub-
.jects have been introduced within the last few years
with great advantage to the pupils."(3)

It may have been that there were classes in some

schools that would fully justify Mr. Brookfield's rating

(1) Royal Commission on Popular Education. 1861, Vol. I,
Part I, Chapter IV, Pp, 234-5.

(2) Newcastle Commission., 1Ibid.

(3) 1vid. P, 237.
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of 'excellent'_butf from what is known about teaching
standards and methods in general around the half-century
it is probable that good memory, spelling and hand-writing
would be more likely to be found in those days of rfte learn-
ing, The attitude of the Commissioners is well reflected
in their agreement with the observations of a Mr. Fraser,
who reported to them:

"Even if it were possible, I doubt whether it
would be desirable, with a view to the real interests
of the peasant boy, to keep him at school till he was
14 or 15 years of age. But it is not possible, We
must make up our minds to see the last of him, as far
as the day school is concerned, at 10 or 11, We wmust
frame our system of education upon this hypothesis;
and I venture to maintain that it is quite possible
to teach a child soundly and thoroughly, in a way
that he shall not forget it, all that it is necess-
ary for him to possess in the shape of intellectual
attainment, by the time that he is 10 years old.

If he had been properly looked after in the lower
classes, he shall be able to spell correctly the

wvords that he will ordinarily have to use; he shall
read a common narrative - the paragraph in the news-
paper that he cares to read - with sufficient ease to
be a pleasure to himself and to convey information to
listeners; if gone to live at a distance from home,

he shall write his mother a letter that shall be both
legible and intelligiblei he knows enoughitof cipher-
ing to make out, or test the correctness of, a common
shop bill; if he hears talk of foreign countries, he
has some notion as to the part of the habitable globe
in which they lie: and underlying all, and noet without
its influence, I trust, upon his life and conversa-
tion, he has acquaintance enough with the Holy Scrip-
tores to follow the allusions and the arguments of a
plain Saxon sermon, and a sufficient recollection of
the truths taught him in his Catechism, to know what
are the duties required of him towards his Maker and
his fellow man, I have no brighter view of the future
or the possibilities of an English elementary education,
floating before my eyes than this. If I had ever
dreamt more sanguine dreams before, what I have seen
in the last six months would have effectually and for
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ever dissipated them, In such inspection of schools
as time and opportunity allowed me to make, I strictly
limited myself to testing their efficiency in such

vital points as these; never allowing myself to stray

into the regions of English grammar, or English History,

or physical science, unless I had previously found
the ground under the children thoroughly firm, and
fit to carry, without risk of settlements, a somewhat
lofty and more decorated superstructure."(l)

It would be easy to decry this report for its short-sightedness

its pessimism and the suspicion that the passage contains
the implication that this was the very most that could be
afforded for the lower class and which would keep them in

a state of obedience, However, in the light of the times

and the beliefs in which it was written it is, most prob-
ably an honest report and one in keeping with the facts.
It also contrasts with a plea maae by Mr. Moseley, written
in 1845, in which he suggests that nature study woulﬁ prove
valuable to éhildren in rural districts:-

" ee.. in respect to the infinite variety of
animal and vegetable forms which are assembled within
the reach of his immediate observation; the birds
which frequent that region, the domestic and wild
animals, some of the tribes of insects, the commoner
plants which grow around him, and the different kinds
of trees, It is not proposed to burden the child's
mind, in respect to any of these matters, with scien-
tific distinctions or a hard nomenclature; all that
is sought, is a knowledge of them in their ordinary
relations; such a knowledge as he acquires in respect

to those other things with which he is most familiar."(2)

In presenting its recommendations, the Newcastle
Commission did so by stressing that elementary education

should be both sound and cheap and the. Report commented

(1; Op., cit, Section III Pp, 243-244,
(2) Mins. 1845. Vol. I. P, 235,
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upon the unsatisfactory state of it:

"One other point deserves attention; it relates
rather to the kind than to the amount of the instruc-
tion given in our public elementary schools to the
children attending them. The children do not, in
fact, receive the kind of education they require., ...,
we have seen overwhelming evidence from Her Majesty's
Inspectors, to the effect that not more than ome-fourth
of the children receive a good education. So great
a failure in the teaching demanded the closest in-
vestigation; and as a result of it we have been ob-
liged to come to the conclusion that the instruetion
given is commonly both too ambitious and too super-
ficial in its character, that (except in the very
best schools) it has been too exclusively adapted to
the elder scholars to the neglect of the younger ones,
and that it often omits to secure a thorough grounding
in the simplest but most essential parts of instruecition.
tion,"(1)

The Commission gave a more detailed and factual account

which showed that mere numbers alone gave no fitting com-

mentary upon the state of education at the elementary level:

"We are bound to observe, however, that a very
delusive estimate of the state of education must
result from confining attention to the mere amount
of numbers under day-school instruction. We have
seen that less than three years ago there were in
elementary day schools 2,213,694 children of the
poorer classes, But of this number, 573,436 were
attending private schools, which, as our evidence
uniformly shows, are, for the most part, inferior
as schools for the poor, and ill-calculated to give
to the children an education which shall be service-
able to them in after-life, O0f the 1,549,312 chil-
dren whose names are on the books of public elementary
day schools belonging to the religious denominations,
only 19,3 per cent. were in their 12th year or upwards,
and only that proportion, therefore, can be regarded
as educated up to the standard suited to their
stations., As many as 786,202 attend for less than
100 days in the year and can therefore hardly receive
a serviceable amount of education, while our evidence
goes to prove that a large proportion, even of those
whose attendance is more regular, fail in obtaining
it on account of inefficient teaching."(2)

(1)
(2)

Newcastle Commission. Vel, I. Part I. Chap. VI, Pp.
295-296,

Newcastle Report. 1861, Vol, I, Part I, Chapter VI,
Pp. 294-295,



-21D-

Whateyer else thg Report of the Newcastle Commission
achieved, it opened thg era of payment by results and so
emphasised the need for sound instruction inm reading,
writing and arithmetic as to cause the slow infilt?ation--'
of any form of science into the curricula of schools of
the elementary grade to be almost halted. The Commissien
reported that granté should be paid to schools in the form
of capitation grants after inspection and that these grants
should be supplemented by local ones from the rates, Robert
Lowe, however, disregarded these recommendations in the
'Revised' Code of 1862 by which grants were to be payable
on the basis of attendance and on the passing by the pupils
of examinations set in the three R's. Six standards were
iaid down in reading, writing and arithmetic for the bene-
fit of the Inspectors of schools. As a result of that Code
the cost of the Government grant to the schools fell from
£813,441 in 1862 to £636,806 in 1865,

The Taunton Comﬁission of 1868 found that.many of the
so-called Endowed Grammar schools had become glementary
in standard by the time their Assistant Commissioners
had begun to collect their information. The school at

Beachampton, in Bucks., claimed to have 20 students taking

natural history but had sunk to the status of an element- .
ary school., Mr, Bryce visited an elementary school at

Bispham, near Blackpool, and found 20 boys and 12 girls

present, O0f this establishment, he wrote:

"But the characteristic feature of the school was
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one which I had least expected to find in such a
place. The small and wretched room was filled in
every available corner by stuffed beasts and birds;
geological diagrams hung upon the walls: shelves

were leaded and drawers filled with collections of
fossils and minerals. In answer to my look of sur-
prise, the headmaster explained that he was an ardent
naturalist; he had collected all these things himself,
and used them in his teaching, giving a lesson to

the whole school four afternoons im every week. The
children, he believed, liked natural history, and
profited by it; many who seemed dull at other sub-
jects took kindly to it and rambled abroad under his
directions to make collections for themselves of
plants and of such fossils or specimens of rock as
could be picked up along the beach."(1)

Frank Smith gives his impression of elementary education

in the 1860's when he states:

"A study of the inspectors' reports in the 'six-
ties leaves a clear impression of uniform mediocrity
in the schools, No experiments were proceeding.
There was no more talk of industrial education,
School gardens had gradually disappeared. Clergymen
like the Rev. R, Dawes could no longer shape their
schools into something effective and vital throughout
the whole village, There was apparently no more
singing, or drawing, or science. ....."(2)

In addition to enquiring into the state of the Endowed

schools, the Taunton Commission included amongst the vol-

umes of their Report some tabular data concerning 'non-

classical' schools, some of which were endowed, but most

of which gave only some rudimentary instruction. Occasion-

ally, 'there were claims made by the managing authorities

in completing their returns that natural history or some

science was taught in their schools and object lessons

are sometimes mentioned in connection with them but there

(1)
(2)

S.I.C. Vel, IX. P, 692,
Smith. Op. cit, P, 274,
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is no factual material to expand upon these claims,

Between 1862 and 1897, further changes were made in
the Revised Code to widen the number of subjects for which
grants would be made: in 1871, special grants were avail-
able for each scholar who passed examinations in specifiec
subjects, amongst which were included the natural sciences;
by the Code of 1875, animal physiology and botany appeared
on the specific subjects list.

The table, shown dbeneath!,. gives the numbers of chil-
dren who took these two subjects whilst attending either

voluntary schools or the state-aided elementary schools:

Voluntary Schools School Board Schools
Animal Bot Animal ‘ Bot
Physioiogz Zotany Phy31oidgz 2otany
18756 822 58 144 -
1880 12353 976 12372 8717
1885 9073 . 1116 ' " 13784 1488
1890 7038 912 8804 918
1895 -5012 636 11091 1847
(See also Appendices 5 and 6.) (1)

The increase in the number of children learning ani-
mal physiology in those years is noteworthy. 1In 1870,
each Standard in a State elementary school had its own
syllabus in animal phy?iology, for instance - in Standard
IV the build of the human body and the names and pesitions
of the internal parts weré prescribed for study, whilst

in the next Standard the children were taught about the

(1) See the Minutes for the years mentioned in the table,
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constituents of blood, muscle and bone and instructéd on
the éirculatory system and about respiration - in Standard
VI the alimentary canal was a topic added to their syllabus,
along with information about the sense organs and the work-
ing of the muscles and nerves. As noted above, the Code
of 1875 divided the sciences taunght in the schools into
physiology and botany, as well as allowing chemistry,
physics and some agricultural teaching for grant-earning
purposes.

A prime mover in this sort of science teaching was
T. H., Huxley. His texthook, 'Elementary Physiclogy',
had been published in 1866; in 1875, with H, N, Martin,
he published 'Practical Elementary Biology'; his book,
'Physioéraphy', was published in 1877 and, in the same
year, an article 'On Elementary Instruction in Physioloéy'.(l)
Huxley was a keen advocate of the teaching of physiology
at the elementary level as well as at other grades of
teac¢hing (see P, 150 ) and, like Matthew Arnold (see P, 21 ),
he believed that nature study held a very important place
in the training of young children. 1In his address, 'On
the Study of Biology', written in 1876, Huxley said of
physiology:

."What really has to be done is to get into the
young mind some notion of what animal and vegetable
life is. ,.... Hence the general truthe of anatomy

and physiology can be taught to young people in a
very real fashion by dealing with the broad facts of

(1) c. Bibby. Op, cit. Pp. 277-279.
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human structure., Such viscera as they cannot well
examine in themselves, such as hearts, lungs, and
livers, may be obtained from the nearest butcher's

shop. In respect to teaching something about the
biology of plants, there is no practical difficulty,
because almost any of the common plants will do ...."(1)

Huxley's evidence before the Devonshire Commission,
in 1870, illustrates his thoughts about the teaching of
biological material in schools, In answering the question
"Tf scientific teaching were introduced into elementary
schools, have you considered which of these branches would
be the more important ones to introduce; it would be, I
imagine, impossible to introduce all?" he responded:

"I think it would be extremely undesirable to
attempt too much., My great fear of what educational
reformers are now doing is that they are going in
for too much, I should myself like to see the teach-
ing in elementary science diminished rather than
increased in range. 1 should like to restrict it in
the first place, at anmy rate, to mathematics, to
physical geography, elementary physics-and chemistry,
and to botany and buman physiology in elementary day
schools, ..... DBotany I recommend because it is
the only branch of natural science which can be
taught at first hand conveniently; you.cannot teach
zoology conveniently, but flowers and plants are
always to be had and you can teach botany properly.
Human physiolegy I recommend the teaching of for its
practical importance, and it may be taught thoroughly
and well,"(2)

Other witnesses. beforethe Devonshire Commission were
also desirous of seeing botany and physiology teaching
established in elementary schools, For instance, Thomas
Thomson, M.D., F.R.S., who was examiner in botany for the

Science and Art Department, suggested that botany was the

(1) T. H., Huxley. 'On the Study of Biology'. Op. cit, P.290
(2) Devonshire Commission Report. Vol. I. P, 26,
Qq. 355/356.
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first science that children could profitably be taught and
recommended it because of the availability and the ease of
obtaining the necessary specimens for practical work,(1)
Mr. Iselin, Inspector of Schools for the same body, advocated
the teaching of animal physiology and physical geogr&phi (2).
and the Rev, F. Watkins, Inspector of Elementary Schools,
stated that botany and physiology were suitable subjects
for the purposes of élementary instruction.(3) The Rev.
Canon Norris, who, in the Minutes of the Committee in
Council for 1856 had written enthusiastically of the need
for instruction about the principles of nature for rural
children (see P, 219), was surprisingly less enthusiastic
about science teaching in his evidence before the Devonshire
Commission. The Rev., Norris had been an Inspector of
Elementary Scheools, undgr the Education Department of the
Privy Council, from 1849 until 1864 and, when asked if
elementary science teaching would be advantageous in elem-
entary schools he replied that he would deprecate any syst-
ematic instruction.(4) He was then gquestiomed further
about this statement (by Professor Huxley):

-"May I ask how you would wish to employ them
otherwige?" :

-"In humanity, distinctly, rather than in physical
science, as being a far more important matter."

1) 1Ibid., Q. 4897,

2) Ibid, P. 375 Q. 5922,
3) 1Ibid, P, 590. §. 8618
(4) 1Ibia. P, 583, Q. 8472.
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-"In what form of humanity?"
-"Biography for young children is infinitely more
important than chemistry."(1)

Whilst sympathising with the seeming humanitarian instincts
of the Rev., Norris and agreeing that the academic treat-
ment of the laws of chemistry in a nineteenth century elem-
entary school (or a modern one for that matter) would hardly
produce worthwhile, or 'important', results, this statemmt
was still at variance with the onme he had made some fourteen
years previously.

However, the?e remained a growing body of opinion
that some form of science teaching was necessary in the
échools for younger children and this was expressed, after
the Education Act of 1870, in that curious brand of instruc-
tion, believed to be scientific, calied the Object Lesson,
These lessons became very popular in elementary schools
and this was in part due to the :work of the London School
Board. B

In 1870, Mr. Forster's Education Act allowed the
setting-up of School Boards throughout the country to
provide elementary education with the aid of fees and rates
in any situation where the denominational institutions
could not cope with further expenditure (even though Par-
liamentary grants could be made available to them.) As a

result, the London School Board was formed and T. H. Huxley

was one of the members of it, Dr, Bibby describes the sort

of conditions that existed at this time in some of the

(1) 1Ibid. Qq 8531 and 8532,
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schools of London:

"The Scheme of Education Committee (whose appoint-
ment was first suggested by Huxley at the Board's
second meeting) was faced with an appalling educational
position in the metropolis. Even the Home and Colonial
School Society's 'model' infant school of 200 pupils
consisted mainly of a single room divided by a curtain,
the Jews' School at Spitalfields consisted of some
2600 children many of whose parents were described by
the master as 'the refuse population of the worst parts
of Europe', the George Yard Free School in Whitechapel
had starving pupils: some of whom their teacher had
seen fall off the form fainting through hunger, and
great numbers of children simply ran about the streets,"(1l]

Not the least of Huxley's ‘successes in committee was the

recommendation that a graded course of object lessons should

be given in the London Junior and Senior sSchools, a deci-

sion that affected elementary schools all over the country.

In 1878 Dr. J. H. Gladstone produced a syllabus for object

lessons in elementary science for the Board and reported

it to the British Association, in 1879, as follows:

"In elementary schools a knowledge of the facts
of nature is generally given in two very different
ways. In the Infant department there usually linger
some remnants of that instruction by object lessons
which was considered a valuable part of education be-
fore the Revised Code of 1861, In the higher standards
of the Boys' and Girls' departments certain sciences
may be taught as 'specific subjects', and receive en-
couragement by a Govermment grant,

The London School Board has all along desired
that this knowledge of nature should not be confined
to the least and the most advanced scholars, but
should be extended throughout the whole course of a

_ child's school life. It covers the walls of its

schools with natural history pictures, and other dia-
grams, it gives a preference to teachers holding

science certificates, it publishes full instructions

to the teachers in regard to object lessons, and it
provides a box of simple apparatus, and loan collections

(1)

C. Bibby. Op. cit. Pp. 155-156,
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illustrative of various manufactures, animal physio-
logy, and mechanics., On May 7 it unanimously passed

a resolution that, 'In the opinion of this Board it
would be expedient to include the elements of natural
science amongst the recognised subjects of class exam-
ination, under Article 19, c¢. 1. of the Education Code,'
and on June 27 a 'deputation of the Board presented a
memorial to that effect to the Lord President of the
Council, .....

Object lessons may be assumed to be given in all
the Infant departments, and are regularly reported on
by the Inspectors of the Board., Advanced object
lessons, generally on natural history, are taught in
many of the Boys' and Girls' departments, and there
is little doubt that they will soon become much more
general and systematic."(1)

There can he little doubt that, as a result of the London
School Board's work, object-lesson teaching, which had

been going on in certain schools since the 1820's and 30's,
began to play an increasing part as a means of intreduc-

ing the sciences to elementary school-children. As early

as 1856, the Rev, J. P, Norris commented as follows about
instruction in 'Common Things', in the Minutes of the Committee
in Council:

"I believe it would be well that lessons of this
kind should become more general in our rural schools,
even at the risk of displacing some of the imstruction
now given in what may be termed more scholastic sub-
jects, ..... Instead of calling it 'the teaching of
common things', I would rather call it the 'teaching
of common principles', - of those principles which
find their illustration and application in the 'common
things' of every-day life. It is much to be regretted
that some who speak with authority on these subjects
should have discredited this sort of instruction by
gratuitously confounding it wdith mere fact-teaching.
So far as the two have been confounded in practice,
our teachers have been much to hlame, So far as the

(1) J. "B, Gladstone. 'Report of the British Association
for the Advancement of Science.' Section F., 1879,
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confusion exists merely in the minds of those who ad-
vocate what they consider a more philosophical course
of study for young ploughboys, the teachers may throw
back the blame upon their assailants, Nobody can de-
precate too strongly the practice of loading children's
memories with isolated facts - curious fragments of
knowledge about the outer world, unconnected with any
of its laws, If the 'teaching of common things' means
this - however useful such knowledge may be as a recipe
for getting comfortably through life - it ought to be
reprobated, for it damages the child's mind. But, if
it means a course of instruction inm which the study

of some of the simplest principles of nature is made

to take the place of the principles of language, or

the like, as an instrument of education, its advocates
may at least claim a patient hearing for their side

of the question, without incurring the imputation of
being materialists."(1) (See also P, 215above)

In a letter to the Taunton Commission, J. C, Buckmaster
pointed out that, following the 1851 Exhibition and the pub-~-
licity given to the importance of scientific knowledge in

a general education, some lessons on commom things and on
elementary science wefe introduced into elementary school
teaching:

"The value of classical learning as compared with
science was fully discussed, and an effort was made
not only to introduce the systematic teaching of science
in some of our commercial schools, but under the name
of lessons on common things a good deal of elementary
science was taught in our primary schools. .....

Whatever view others may take, the middle and
working classes will estimate the value of education
according to its practical utility in the business
of every-day life, The study of almost any branch of
science has not only a direct bearing on many of the
practical affairs of every-day life, but also supplies
all the conditions necessary to strengthen and disci-
pline the intellectual faculties, If the object of
a school life is to give a boy the power of acquiring
knowledge and enabling him to think logically, what
can be s0 suitable as the study of those natural laws
and forces by which and through which the universe
exists."(2)

1 J. P, Norris., Mins, 1856-57. Pp. 408-409,
S.I.C. Veol, II. 1867,
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It was, then, with these sort of.promptings that the age
of the object-lessonswas ushered in to the elementary schools.
After 1870 the number of stateA;nd voluntary schools had
increased and so had the national bill for education. By
its Code of 1882, the Government tried to encourage object
lessons in infant schools - "aimple lessons on objects
and on the phenomena of nature and common life"(1) - and
in senior schools elementary science became a class subject,

In their Report of 1884, the Royal Commission on
Technical Education noted that the School Management Com-
mittee of the London School Board had already taken ad-
vantage of the 1882 Code and mapped out a syllabus. 1Inmn
the.infant schools, object lessons were continued but these
were replaced in the boys' and girls' dep#rtments by an
elementary science scheme which embodied some natural history
teaching, Standard I, in this science syllabus, was simply
an extension of the infant school object-lesson teaching,
but in Stand;rd II the natural history portion consisted
of a comparison of plants and animals; in Standard III
simple principles of classification were to be introduced
and this was continued in Standard IV when typical examples
vere dealt with; in Standard V the useful products of ani-
mal and plant life were to be taught, whilst, in the next
Standard, health was the main consideration and, in Stan-
dard VIII animal and plant distribution provided the teach-

ing topics. The syllabus was sufficiently broad so as to

(1) Mins. 1882, Article 106(b)
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allow a'certqin amount of planning by individual teachers.(l)

In 1886 the Cross Commission investigated the state of
elementary education. The tabular information given over-
leaf is anmn extrﬁct from the replies of Headmasters to the
Commissioners' questionnaire:- (See P, 222j

Even allowing for the effects of local pride and the
wish to satisfy that so often obscures the reality behind
answers to questionnaires, it was obvious that some changes
were heginning to take place in the amoﬁnt of science teach-
ing being performed, especially in the Voiuntary schools,
The Cross Commissioners felt that the lessons in the lower
standards on common objects were important as leadiﬁg'up
to the teaching of elementary science in the upper standards
and that a more liberal curriculum waé desirable in which
science would play a still greater role. Their Report was
published 'in 1888; between 1890 and 1895 there was a trem-
endous increase in the numbers of the schools that taught

elementary science:-

Total No, of Voluntary

and School Board Total no, of children presented
Schools teaching for examination in the specific
Elementary Science. subjects:
Animal Physiology Botany

1890 32 15842 1830
1891 173 15050 21156
1892 788 . 13622 1845
1893 1073 14060 1968
1894 1215 . 15271 2052
1895 : 1396 17003 2483

(See also Appendices 5, 6 and 7 for further details) (2)

(1) Royal Commission on Technical Education. 1884, 2nd
Report, Vol, I, Pt, 1I1II Pp. 393-4,

(2) M. BggS8d1pr.  Special Reports on Educational Subjects.
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The Code of 1880 had allowed natural history, amongst other
subjects, to be included in the class subject list in which
scholars were not individually examined, Michael Sadler
noted, however, that the new subjects were not takenm up

to any great extent and that in the yeer ending 31st August
1882 natural history was taught in only eleven instances,
domestic economy in eight, chemistry in two and agriculture
in one school.(l) Of this period, Frank Smith states:-

"Yet science and handwork could gain no entrance
into the schools of the ‘'eighties, The fifty-one
schools which offered elementary science as a class
subject in 1884 had actually dwindled to thirty-two
in 1890, and the small number of pupils who offered
science as a specific subject showed little change
throughout the decade. Moreover, science teaching,
which was intended to correct the prevalent learn1ng
by réte, was one of its worst examples."(2)

The increase in science teaching, as tabulated bverleaf,
in the 1890's was partly due to the Reports of the Cross
Commission and their insistence that science ought to play
an important role in elementary education and partly, as

a Report of the Board of Education phrased it:

"The attempt made in the Code of 1882 to encour-
age general 'elementary science' met with little suc-
cess until the relaxation, in the Code of 1890, of
the rule requiring English to be the first choice in
‘class subjects'. From the date of this alteration
the growth in the number of schools taking Elementary
Science was remarkable ....."(3)

After 1895, object lessons were made compulsory for

Standards I, II and III; in 1897 school gardening was in-

troduced as a part of'a general education rather than be-~

1) op. cit, P, 58, (See also Appendix 4).
Smith. Op, cit, P, 323,

(83) Board of Education Report, 1910-11, P, 28,
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ing used in a purely utilitarian manner and when, in 1900,

the

intr

1902

in 2

systeﬁ of block grants to replace subject gfants vas
oduced gardening still carried a separate grant; in
, for instance, the grant was earned by 4,359 children

89 schools.(1) After 1903, observation lessons and

nature study were included amongst the ordimary subjects:

of s

ject

ecular instruction.(2)
Birchenough makes some general comments about the ob-
lesson:

"The demand for instruction in science and for
a more practical education resulted in increased atten-
tion being paid to object lessons and lessons on
common things in the lower part of the school, ;....
But the instruction was commonly ‘mothing but words;
The presence of an object or picture was supposed to
~raise a hackneyed and rambling discourse to the level
of a '"new method', and the performance of a few 'class
demonstrations' to transform the memorising of a
highly systematised and arid array of facts into a
course of scientific training."(3

G. A. N. Lowndes writes about the objeci lessons in the

foll

owing manner:

"These object lessons were strongly advocated by
their Lordships, and from 1895 onwards a miscellany
of objects of truly alarming variety began to find
their way into the schools' museum cupboards. In
the case of urban schools or the remoter rural schools
a Eird's nest full of assorted eggs was usually the
piece de resistance, but stuffed dogs and even alli-
gators were not unknown., ..... Probably, however, few
developments in education during the last decade of
the nineteenth century exercised a greater influence
in changing the attitude of children to their work."(4)

Ibid. P, 12 onwards.

Ibid.

Birchenough. Op, c¢it, P, 307,
Lowndes. Op, c¢it, P, 35.
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Another comment. is that of R, F. Shove, written in 'The
School Nature Study Journal':-

"Before the days of the pioneers ... (of school
nature study) ... in the nineteenth century a subject
known as 'Object Lessons' existed for the younger
children., But these lessons usually dealt with dis-
connected topics, and though a feather and a spider,
an onion and a buttercup probably formed part of the
environment of the primary school child and specimens
may have been provided for individual observation,
yet continuous biological interest must have been lack-
ing and further, the teacher's background of knowledge
was probably very meagre, The teachers of 'Object
Lessons' may have imparted useful information and
aroused a certain amount of curiesity and wonder, but,

as we shall see, their aims were far removed from

those of the pioneers of Nature Study."(1)

These passages write the epitaph of the Object Lesson.
On the one hand, although the idea of introducing sciences
in this way by some actual 'contact' between children and
the things of their environment was in direct contrast to
the catechetical methods hitherto employed or to the book
reading or chant-learniﬁg methods used in these and other
subjects of school curricula, in practice the system con-
tained the seeds of its own destruction. After the 1850's,
as the object lessons increased in popularity, it was con-
geidered sufficient to bring more and more objects into the
classroom until the children were faced with a multiplicity
of things and rarely were they allowed to observe them pro-
perly in a true scientific manner. Hardly ever were their

senses involved in appreciating leaves and twigs and ani-

mals (the latter most often dead and stuffed) and too often

(1) R. F, Shove. 'The School Nature Study Journal,
No. 191. Vol. 48. April 1953, P, 19,
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there was little or no scientific sense of continuity in
the objects and-the lessons presented t§ them. In shert,
the system of teaching the sciences was unscientifiec, The
lessons were presenieé, marshalled and delivered, by wmany
teachers, in fhe manner of a drill, It is worth noting
that some training in the methods of acience teaching only
became compulsory for students in training colleges in
1904 and that it is compulsory no longer.

One of the pioneers of school nature study teaching
was Dr, L, C, Miall and Misas McDonald studies his work inm
some detail:

"The greatest influence in the teaching of natural
history, especially in its early stages, was exerted
by Dr. Louis Compton Miall, Professor of Biology at
Leeds University. His book on '0bject Lessons from
Nature' published in 1892, excited the interest and
gained the approval of the schoolmaster as well as
of the public and did much to place the study of elem-
entary natural history, or Nature Study, as it was
called, on a sound scientific basis i,e, of close
obseryation of Nature. ,....

The whole burden of his argument was to prove
that Nature Study per se was the best introduction to
mature scientific explanation in whatever branch the
pupil might eventually specialise., Some teachers,
however, did not fully understand the way in which the
subject should have been treated in order to produce
the best effects. So for some years, nature study,
in its early stages, remained too much a matter of
books and too little a matter of personal observation
and experiment; it was treated too much as formal
specialised science, and its material was far too
little drawn from the children's own surroundings.

The plea for the wider use of nature study in early
education was not to produce, or begin to produce, men
and women of science, but to produce in children a
keener and more intelligent interest in the things of
Nature, which lay close to them and all around them,
The aim was to create a certain tone and attitude of
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mind rather than learned instruction."(1)

So great was the effort that was put into nature stuady
teaching at the beginning of the twentieth century that-a
Nature Study Conference was held in 1902 in order to draw
together interested teachers and show their pupils' work,
The Conference directed attention to the types of work-
schemes that could be undertaken im both secondary and elem-

entary schools, At the Liverpool Girls' High School, the

results of 'Nature Lessons' about buds and seedlings were
shown, specimens from the childrens' gardens and the plants
in an aquarium were exhibited; the development of tadpoles

had been studied and silkworms, caddis larvae and newts

had been observed, At Sexey's Trade School, Bruton, nature
study was a compulsory subject for the boys and was used

to "cultivate the powers of observation and expression"

and there was one master whose“full time was devoted to

teaching it,(2)

Nature Study at fhe Combe Hill School, Westerham, was
taught in order to "arouse interest in all natural pheno-
mena and to foster thg spirit of enquiry," and it was fnr-
ther reported of the teaching at this school that, |

"Brush-work is resorted to as a simple and effec-

tive means of representing the. beauty of which they
become conscious in the course of their study."(3)

4

21§ R. M. McDonald. Op. cit. P, 124 and 126,

'Report of the Nature Study Exhibition and Conferences',
- 1803, Pp, 34-35. . e
(3) 1vid.
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At the Ruskin School Home, Heacham-on-Sea, the Report
noted that it was the pracfice of the master
"t eesoo to tell the children as little as possible,
to make them see and think as much as possible, and
to supply them with a key to all future problems, for
to train children to reason in omne subject is:to train
them to reason inm all."(1)
At this school plant life was studied in "field and garden",
insects, birds and other animals were watched "on the spot
with spade or note- and sketcli-book in hand. Each child,
if it so desire, may have its own little garden plot."
Pets were encouraged so that the children could gain from
them first-hand knowledge of animals which could then be
correlated with the physiology lessons given in the school

about their own bodies,(2)

The girls of the Streatham High School made, in the

juniof.forms, observations on the life histories of plants
and animals, manufactured nature calendars, performed some
ecological surveys, and painted pictures of some of the

animals and plants found in the school garden., At Dulwich

Hamlet School, moths and butterflies were reared, and the

Chiselbhurst Board School, Orpington, had organised its

lessons so that the children of each Standard could keep

their own garden.(3)

The Puttenham National School, near Guildford,

reported:T

(1) 1bid. P, 386.
2) 1Ibid.
3) 1bid., P, 50.
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"The actual method employed is that of a monthly
stroll for purposes of observation, and léssons on
plant life of an experimental nature in school. Out-
of-doors, in spring and summer, children are taught:
(i) to recognize trees by their leaves, bark and
general-outline; (ii) to watch the buds open and their
position on the branch; (iii) methods of fertilization
by insects, wind, or self. Daily notes of anything
striking to the child, which he may have observed for
himself, are entered in exercise-books together with
essays on the strolls, barometer and thermometer read-
ings, and so forth,"(1)

The Report contains many more examples of the work that

many varied types of school, rural and urban, public and

elementary, were doing., In Stockport, for instance, the

geography of the town was investigated and visits to local

coal mines and gquarries revealed fossils which were eagerly

probed.

By drawing attention to this work, however fragmen-

tary some of it may have been, the Conference was respon-

sible for a sort of crystallisation of the results of the

efforts that were going on. Professor Miall held a course

in Nature Study for teachers and lecturers at the Royal

College of Science in 1904.(2) The course was designed in

order to show how children could investigate objects from

nature in a scientific mannmer and also to give information

about such things to the students, Miss McDonald writes:

"There-were no lectures, no explanations were
given in advance, and the practical work om which the
lessons were founded were always taken first,"(3)

Somewhat naturally, there were critics of the new

Op., cit, P, 52. '
Mc.Donald. Op. cit, P, 136,
Ibid, See also Board of Education Report 1903-04, P,19.
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ideas and idealism. A, W, Newton writes, in 'The English
Elementary School':

"Since 1906, I have seen a great deal of what is
now called 'nature study', and of this there was very
little in London in 1906, The term nature study is
not used as the equivalent of science; nor is it the
equivalent of botany and zoology, though the nature
student is concerned almost entirely with plants and
animals, mainly with plants. It is rather hard to
give an accurate definition. The promoters of nature
study, however, seem desirous that children should be
encouraged to observe plants and animals for them-
selves, to record their observations in non-technical
language, and to reason on these. ..... Endless objects
are, of course, open to observation, and no omne will
deny that to direct childrens' observations into a
proper channel is a worthy aim, or that there are
teachers who can do this successfully, Nevertheless,
we may doubt the utility of a great deal which goes
on under the head of nature study. To begin with, it
is a question whether observation should not be spon-
taneous rather than organised. A good deal is to be
said for the view that we should abandon formal lessons
on nature study, but provide school reference books,
in which children may look up facts about which they
are anxious, and find verifications of their own obser-
vations, Granted that observation should be organised
and directed, it may be questioned whether this can
be done by any person who has not strong innate inter-
ests in plants, or animals, or both, When the sub-
Ject which our forefathers called natural history is
distasteful to the teacher, as it.often is, it seems
unwise to make him deal with it, We cannot implant
in him the instincts of the naturalist.

The Regulations of the Board, as has been explained,
do not actually impose nature study on any school.

But custom is sometimes a harder master than law, and
nature study lessons are oftemn given, just as were the
0ld object lessons, not because the teacher wants to
give them, but because he thinks he should, and because
other teachers give them, .....

On the whole, whilst I would not for omne moment
suggest that all nature study should be banished from
elementary schools, I do maintain that no one would
suffer if a great deal of it were to disappeear. I
believe that many teachers hold this view,"(1)

(1) A. W. Newton. ''The ‘English ‘Elementary School.' 1919
P, ‘131 and following. :
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There is, of course, a tremendous amount-of truth in
what Newton says. Even today, nature study lessons are
taken by primary school teachers who héve very little traiin-
ing, if any, in the subject and many of them feel obliged
to do so even though they have no interest at all, That
this is true of all subjects does not lessen the validity
of the point., Because of the nafure of the sciences, three
things are vital in their teaching: first that the teacher
be enthusiastic or at least interested in what he or she is
teaching; second that the teacher should hgve some factual
knowledge of the topic, amd it is preferable that this_bhould
be first-hand 'knowledge, not material gathered from haéty
book-reading; and, lastly, that the methods of teaching that
particular séience should be understood. Newton's refer-
ence to the children verifying their own observations from
books seems pointless if the teacher cannot make them suffi-
ciently enthusiastie, or channel their iﬁterest. It would
be better by far if it were possible for elementary schools
to have on their staffs one specialist to direct these
studies throughout the school, rather than to have the class
teachers all attempting to teach material about which they
care not a jot, for nature study is, par exeellence, a
topic with its own intrimsic vitality and fascination and-
it is as vulnerable as any other to boring, arid and disipn-
terested teaphiqg.

The Board of Education.,attempted to put some of these
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points in its 'Suggestions to Teachers'; in 1905 observa-
tion lessons were lauded as a valuable means of teaching
pupils to observe accurately, to enable them to compare and
contrast factual material, to add to their general knowledge
and their ability to use the English language with some
facility anﬁ concern and to whet their appetites for the
study of animals and plants, A series of extracts from the
Board of Education's Handbook (1905) which serve to illus-
trate their beliefs concerning the necessity of teaching
from real things, and of allowing children to make first-
hand observations from Nature are given in Appendix 8,
(See Pp.319- ). These extracts contain a clea? directive
that the beginnings of what is called scientific thinking
are to be inculcated so that nature study is not only a
part of a liberal education but a means to an end of encour-.
aging the processes of logical thought. However, as a
result of Professor Piaget's work the chances of success,
at the Junior school level, of developing logical thinking
by any training would be questioned nowadays. Even so, the
praiseworthiness of some of these statements is not to be
questioned: Unfortunately the public elementary schools
were not and, in general, still are not, engaged in teach-
ing, as Professor Henslow was, from the book of Nature., It
is easier, in the 1960's, to preach to the converted but
it is surprising how often the children in the junior schools

are believed to have been in thrilling and useful contact
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with Nature as a result of an occasional walk and a look
at a nature table.

“"The essential things are two; to secure abund-
ant personal first-hand experience for the children,
and to give them many experiments; the teacher should
choose his subject and build up his course to secure
these fundamentals. ..... As the choice of subject
is so wide, and as the spirit of teaching is every-
thing, the subject should represent the individuality
of the teacher, ,.... It is only when a man has made
a subject his own that he teaches it vividly and with
aunthority., ..... Whatever the subject selected, if
Nature Study is to have its full value in the school,
it must be in virtue of the spirit in which the teacher
goes to work; he must continually ask himself whether
his teaching proceeds from the thing, whether it is
designed to encourage observation and thinking in his
children, to make their minds active and not merely
receptive, whether it is experimental enough, whether
it is first hand."(1)

In 1916, the Thomson Committee made some valid points
about elementary school science teaching when the Committee

reported:

"In secondary education we have recognised two
stages -~ a period of general education and the stage
of specialisation. The elementary schools proper
should, from their essential nature, never reach
the second of these periods, which belongs to the
schools of the secondary grade, to continuation
classes and to technical aschools, The elementary
school, however, serves as a preparation for these
subsequent stages, and both in its own character as
providing general education and also in its function
as a preparatory school it should include in its cur-
riculum the teaching of Science in a simple and suit-
able form, This should normally include nature study
and should be supplemented by instruction in element-
ary practical work."(2)

However, after the recommendations of the Hadow Committee
in 1926, there was a reappraisal of the stages in schoolingg

The Report 6f that Committee recommended that there should

(1) Board of Education, 'Suggestions for the consideration
of Teachers in Public Elementary Schools.' 1905.
Pp. 46 onwards.

(2) Thomson Committee. Op. cit, P, 107,
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be a break in school life at 'eleven plus'; children younger
than this would attend Primary School and their schooling
after that age would form a secondary stage. This secon-
dary education (in "Modern" and "Grammar" schools and "Sen-
ior Clagses" etc.) was to be adapted so as to fit the apti-
tudes and needs of all the pupils who entered the post-
primary age range. Thus, whilst Grammar Schools should
provide a mainly academic curriculum in terms of literary
and scientific subjects, the Modern Schools were to concern
themselves with a "realistic" and practical education, in
the main, for the benefit of the majority of children. As
this scheme began to be implemented so there was a tendency
for preparatory work in the natural sciences to become a
feature more of the primary than of the secondary schools.
In the latter, there came about a reliance on the teaching
of genmeral science (especially some rudiments of physics,
chemistry and the applied sciences) since it was felt that
this would prove useful to pupils whose abilities lay,
not so much in abstract academics, but in mastering more
practical skills, The result has been that many children
after having had some nature work in the junior school
never meet it again whilst those who go to grammar schools
only receive some smattering of it as a part of a general
or elementary science course in the junior forms, We have
ﬁow become conditioned to the idea that nature study is

really only suitable for young children,
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In an.article in 'School Nature Study', Kenneth
Richmond writes:

"In the field of educational theory and practice
we seem to be witnessing the last stages of a double
conflict - on the one hand between an old-established,
literary tradition and the more recent emphasis upon
a curriculum 'in terms of experience and activity,'
on the other between a methodology which saw its first
duty as the conveying of a certain body of information
and one which conceives it to be nothing less than the
nurture of personal growth., Though interrelated, the
two conflicts are quite distinct and it is important
that they should be kept so. The first affects the
content of education. The second represents the much
more fundamental difference hetween 'jug-and-bottle
teaching', as it has been not inaptly called, and what
is usually referred to as the 'child-centred idea'."(1)

In this article, the author goes on to discuss the place

of Nature study in the schools and points out some of the
fallacies and assumptions that have been made in advocating
its inclusion in the school syllabuses. Because I consider
the article to be a shrewd one I wish to include, at length,
some quotations from it, Mr, Richmond points out that the
observation of the environment is a tall order:

"It is true of course that most people are fairly
clear in their own minds that Nature Study is more or
less synonymous with Natural History, but this is no
more than a tacit understanding: there is nothing in
the rules, so to speak, to prohibit its extension to
the wider realm of natura rerum. It is no accident
that the cult of nature walks has in many places led
to the introduction of Local Studies which, as often
as not, have nothing to do with Nature Study as such,.
If the metaphor were not so ludicrously inapt, we
might say that the trouble about Nature Study is that’
it is neither fish nor flesh! Might we not do better
to insist that Nature Study is concerned solely with
the animal and vegetable kingdoms? No doubt, in thus

(1) W. K. Richmond. 'A Critique of School Nature Study.'
The School Nature Study Jourmnal. No. 187. Vol. 47,
April 1952, P. 19.
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limiting its scope we should lay ourselves open to

new objections, but at least it would serve to define

the territory which Nature Study occupies in its own

right."(1)
The author states that, whilst it may sound desirable that
children should know their immediate environmment there is
no reason why their nature study teaching should restrict
them to this and so ignore places and things that are foreign
to them. Thus, when first-hand'observation is not poésihle,
the 'aids' to excitement,.whatevér they may be, are par-
ticularly useful., He examines the three assumptions, now
grown rather hoary, that Nature Study is really a foree
in moral trainihg of desirable human qualities, secondly
that the‘subject fosters 'intelligent observation' and,
thirdly that children are naturally interested by the
beauty of nature, and all of these he finds wanting in
some respect, Of the first, he writes:

"Phe helief that the natural environment exer-
cises a wholesome moral influence on men's character
and outlook has always been dear to the heart of the
idealist. Like other beliefs, it is not open to in-
tellectual proof, but though it is far from being
exploded, we shall deceive ourselves if we suppose
for a moment that the influence of two or three
hours per week devoted to Nature Study can achieve
any significance comparable with that which results
from a permanent way of life,"(2)

Concerning the ideas of transfer of training inherent in .

the concept of teaching intelligent observation, the author

comments:

(1) o0p; eit. P. 20.
(2) 1hid. P. 21.
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"After all, does it really matter whether or not
the 11 year old can identify correctly the commoner
birds and flowers? Will he be any better as a person
for being able to tell the difference between black
and white poplar, or to recount the life-history of
the stickleback? ‘hen we know that many adults freely
confess their ignorance of such matters, why should we
regard them as indispensable for the young? Questions
of this sort may well rouse the wrath of any self-
respecting teacher of Nature, who will in any case be
quick to supply his own answers, The point is that,
for better or for worse, we must fall back on the con-
viction that the values implicit in Nature Study are
emotional and aesthetic rather than intellectual; and
that they are best realised by appeals made to the
learner during his most formative period. An oldster
may be introduced to the secrets of the aspider's
private life and still look upon it as a horrid creepy-
crawly. Not so the child, whose wondrous imagination
lifts the learning process to a higher level of mean-

ing."(1)
And of the last assumption Richmond says:
"It makes it appear that the child is to the
manner born so far as Nature Study is concermned, It
is misleading in that it fosters the notion that the
teaching of Nature Study is a soft option. ..... To
evoke a sense of wonder, to excite the innocent eye
was never exactly easy, even in the days when human
invention did not loom so large in the child's imagina-
tion as it does today."(2)
In this article the author queries the assumptions that
have been too easily accepted. Nevertheless I would question
any supposition that human-beings, children or no, have
little interest in natural things, although their feelings
for the beauty of Nature may well be latent and an approach
to Nature Study by appealing in a sentimental fashion to

blase young children could well wither and die in the

Junior school stage, But if the specialist teacher is

(1) 1Ivid.
(2) 1Iwia;.:. P, 22,
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equipped with enthusiasm and trained to teach, then I see
no reason why young children should not begin to learn an
objective approach to the things that surround them. What
Nature Study can and should be able to achieve is some train-
ing in the uses of the senses but, whilst it may prove an
admirable medium for this, it should not be assumed that
this subject is the only one by means of which the senses
can be used to appreciate reality.

Mr. Richmond's article provoked some immediate res-
ponse in the columns of 'The School Nature Study Journal',
Thistle Y. Harris writes that Nature Study,

", ..., should afford children an opportunity of
discovering a little of the interesting natural world
in which they live, It matters very little, I think,
what aspects of the environment the child studies,
for most, if not all of it is of absorbing interest
to him, It matters a great deal that he should be
given the opportunity of learning how to investigate,
of collecting evidence of this or that nature, to
attempt to solve problems and to draw conclusions in
the light of that collected evidence. It matters very
little whether the field of investigation is geographi-
calwbxologlcal - it is always the method of investi-
gation that is significent,. "(1)

Miss Harris makes a further comment about this subject in

answer to Richjjond's statement that, in a modern world,

children have a greater interest in mechanical things than
-they have in Nature. Miss Harris notes:

"This, I think, is the essence of Nature Study -
the interest and value of the commonplace. The em~
phasis can be, and, I think should be, not on the
emotional and aesthetic (which are, I think, developed

. as a child takes satisfaction in h1s 1earn1ng) but on

(1) T. Y. Harris. 'The School Nature Study Journal,'
No. 189. Vol, 47, October, 1952, P, 58,
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the intellectual. For wrestling with problems of

why and how in nature should develop a quality of
reasoning ability of a high order. Not that Nature
Study is alone in this. Other subjects can. And
children, as Mr. Richmond points out, are interested

in mechanics and should, therefore, have an opportunity
of indulging such interests in a 'gadgeteer age'.
Certainly they should, But they should not be denied
the double opportunity of indulging both interests."(1)

In the same volume of that Journal, F. J. Speakman
writes 'A Testament of Natural History' in answer to
Mr. Ricbhmond. In it, he comments:

"Mr. Richmond questions the aesthetic value of
the study of nature to a child. It depends on what
you expect, The respomnse of anm adult to the influence
of nature is not that of the child., I have spoken 6f
sympathy and tendermess in the child. But that same
child, so tortured today by an act of cruelty, can
tomorrow be calmly committing the most callous act of
cruelty., It is our training that will change the latter.

..... Mawkish sentiment deceives no child; it is ab-
horrent to him, But love is never so, And the greatest
need for any teacher of natural history, is love. .....

There is nothing either stupid or belittling in
having such a sense of wonder, such a love of life.
If it is childlike, then the greater _ pity that more
of us are not more like children. .....

Mr, Richmond believes that in the modern machine-
made world we are well-nigh defeated in our desire and
our efforts to bring home the love of natural things.
Nothing is farther from the truth, Never was the need
so great, never I am sure the response so great. Of
course, we cannot really give a love of nature, that
must come from within, but if it is in us, then we
can awaken it."(2)

Kenneth Richmoﬁd's article is an important omne if it
mekes us begin to think again and question the reasons we

have come to accepf, pefhaps uncritically, for teaching

1)  Op. cit.‘Pg. 58-59,
2 Ibid., P, 51. ,
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Nature Study. Whilst children in Junior and Infant schools
find, in this field of study, ample opportunity for using
their senses .to make classifications and to begin to make
some knowledgeable order ouf of their surroundings in this
way and, whilst very yonné children find the world mar-
vellous and both they and the Juniors have a .very real in-
terest in animals and plants (especially the former), these
are not the .sole reasons for Nature Study teaching at
these levels, But, if education is really concerned with
living and if that process aims at the production of a
whole and informed persomn, it would seém that this par-
ticular group of experiences of reality that we call Nature
Study must ﬁlay an important part in the development, not

only of the child, but of the man,
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CHAPTER - VII

EDUCATION FOR GIRLS

»”

Until the end of the nineteenth century such training
as girls received was at home in such useful arts as sew-
ing and embroidery and, if their station in life warranted
it, they might learn artistic pursuits like music, singing-
and dancing and household management., For a few, those with
a vocation, there was the religious education of a convent,
and for some the special private governess, always avail-
able for girls whoese parents were rich and who believgd
that their daughters ought to be taught some accomplish-
ments, Such a list encompasses the types of education
available for girls until the eighteenth century private
schools hegan to flourish,

Then, since marriage was to be the career of the
daughters of wealthy and middle class parents, the schools
concentrated on the polite accomplishments - studies that
were penteel, 'gracefuvl' and refined. Such private schools
taught French and Italian, painting, sewing and embroidery,
music, singing and dancing, the domestic arts, the art of
convergation, all of which were useful to an upper class
lady with pretensions to being able to continue a conversa-
tion and manage a home and a husband. However, such a list
is not exhaustive,

The following advertisement spoke of other studies:

"Economical school for Ladies - In a most eligible,
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situation, tem miles from town, is a school for young
Ladies, formed on a plan, and conducted by methods
peculiarly advantageous both to the pupils and their
Friends, especially those who wish to give a truly
g0lid education, and to save enormous and extravagant
extra charges, - The price is only Sixteen Guineas a
year, which includes board, and instruction in English,
French, Needleworks, Geography, History, Natural
History etec. The Principal will respectfully attend
to every address, or letter left for S.K.,P, at

Mr., Cook's, Hosier, near Middle-row, Holborn."(1)

In 1797, Erasmus Darwin published 'A Plan for the
conduct of Female Education in Boarding Schools,' which
was, to employ a well-worn phrase, ahead of its time in
the concepts of the ideas contained in it. Darwin wrote:

"Besides the acquisition of grammar, languages,
and common arithmetic; and besides a knowledge of
geography, and history, and natural history, there
are other sciences, an outline of which might be
taught to young ladies of the classes of the school,
or of more inquiring minds, before or after they
leave school, which might not only afford them present
amusement, but might enable them at any future time
to prosecute any of them further, if inclination and
opportunity shouvld coincide; and, by enlarging their
sphere of taste and knowledge, would occasion them to
be interested in the conversation of a greater num-
ber and of more ingenious men, and to interest them
by their own conversation in return."(2)

He recommended the study of botany for young ladies and
there can be no doubt that this was a popular subject in
the private schools for girls. On October 6th, 1803, the
'Morning Post' carried the following advertisement:
"Charles Grant, Viscount de Vaux, Author of the
History of Mauritius, and of some important Geographical
and Astronomical works, and Maps, etc., now publish-

ing, has settled himself and his family in a healthy
situation, Elizabeth-Street, Hans-square, Brompton,

%orning Posat., Mon. June 3rd. 1803,

rasmus Darwin., Quoted by Charles Foster, 'E

Dary1n and the Teaching of Science,' eSéhoo{a§2?:nce
Review. Vol, XXI P, 859. 1939.

o~
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where his Lady, who is English, and his daughter,
have an Establishment, on a Plan of Private Education,
for Young Ladies, on reasonable terms, including
French, English, Geography, History, the Elements of

Astronomy, Natural History, etc., Entrance Five
Guineas ....."(1)

The brothers John and William Thompson together kept
the Grove Street Academy in Manchester; William taught
botany at a school kept by the Misses Horne and Lloyd imn
Manchester in 1832. In that year, too, he advertised a
course of twelve lectures on botany:

", ese. for young Ladies at his own House, ,....
illustrated by fresh and dry specimens and drawings."(2)

Miss Greenberg found that, out of forty private schools for
girls which specified the subjects which they inclnded in-
their curricula, six offered botany and those schéols were
all situated in the north of England.(3) Mary Carpenter,:
(1807-1877) who pioneered reform schools, kept a girls'
private school with her mother and sisfers in Bristol from
1829 until the 1840's, She had definite ideas on the sort
of subjects their school ought to teach to girls and atten-
ded lecture courses herself in such subjects as natural
history, chemigtry and geology in order to teach them to
others.(4)

A Miss Whitwell kept a "Seminary for Teachers" near
Reading; according to her advertisement in 1849, at which
young women of 15-20 years of age could take reading,

writing, arithmetic, ancient and modern geography and

2 Greenberg. Op, cit. P, 185.
3 Ibid, P, 184,

%1; Morning Post. Rhurs. Oct. 6th. 1803,
(4) 1Ivbid., P. 186,
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history, chronology, bqtany andlthe congtruction of maps,
for which the charge, including board, was £20 per annum.(1l)
Some other instggces of Private schools for girls and notes
on the Quaker girls' sachools are included in the appropriate
chapters.

In-1848,-Professor F, D, Maurice was instrumental in
the founding of Queen's College in Harley Street Qhere
lectures were delivered to young girls and women., So
novel wasg this institution that the whole 'tone' of the
lectures was regulated so as to.ensure that the students
wvere given no dangerous ideas which could cause them to
become discontented with their status in society., Bedford
College was endowed in 1849 and Girton was started in 1869
at Hitchin by Miss Davies, a keen chhmpion of the educational
rights of women, and moved to Cambridge‘in 1873, |

The Taunton Commission investigated all types of
schools in the educational system and pronounced itself
concerned about the lack of adegquate provision for girls
and of the

"eeess inveterate prejudice that girls are less
capable of mental gultivation, and in less need of it
than boys; that accomplishments, and what is showy and
superficially attractive, are what is really essential
to them; and in particular, that as regards their re-
lations to the other sex and the probabilities of
marriage, more s8o0lid attainments are actually disad-
vantageous rather than the reverse."(2)

There were some rays of sunshine amongst the Assistant

Commissioners' reports, Mr. Stanton noted,

gl Educational Times, No, 22. July, 1849,
2 S.I.C. Vol. L. P, 546. guoted in Curtis, op. cit, P, 89,
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", ee.. the marks of conscientious and intelligent
labour on the part of those that taught. Many of
them were in the habit of attending lectures on
natural science, physics etc,, and showed a knowledge
of these subjects, and of the elements of astronomy,
which I rarely found in boys' schools."(1)

The Walthamstow Mission School, which had a large

garden attached to it, had 50 girls as hoarders, of whom

thirty took natural history. Bedford College for Girls

had two classes, totalling thirty-one girls, who were learn-
ing natural history (see above P 244). 1In addition,
vegetable physiology and botany were taught there and
spéc@mens were used to illustrate the lessons,(2) The

West Central College for Young Ladies had twenty-five

pupils taking both natural history and physics.(3) Another

proprietary school for girls was the North London Collegiate

School which was first started and developed by Miss Mary
Buss who began her teaching career in her mothef's private
school, The school had two gardens and one hundred and
sixteen girls were said to take botany there and were
divided into four classes.(4) In 1866 Dr, Hodgson delivered
a course of 38 lessons on human physiology and health and
the lectures.p;oved very popular. In 1875 the botany

course was extended and each student dissected plants for
herself.(5)

Mr. Stanton said of the Milldown Endowed School of

(1g §s.I.C. Vel. VII. P, 71,

(2) s.I.C. Vol. V. P, 680,

635 s.I.C. Vol. X.

4) 1Ibid,

5 'The North London Collegiate School 1850- 1950",

0.0.P, 1950. P, 44.
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Blandford (1862),

"eese. The prominent branch of instruction in
the school is always to be knowledge of the structure
of the human body, of physiology and of the laws of
health; ..... A good lecture was given then in my
presence on the structure of the human tooth; but I
am compelled teoe say I did not think the children by
their answers intelligently appreciated it. They made
but indifferent answers to a few general questions I
put to them on the functions discharged by the lungs." (1)

The Aed Maids' School at Bristol had lectures for the

girls in natural history (2); Natural Science lectures

were given at Cheltenham Ladies College, where another

pioneer of women's education, Miss Beale had been appointed
in 1858 as Headmistress (3), whilst at Liverpool the

Blackburne House Girls' School taught physics, chemistry

and zoology. (4)

Both Miss Buss and Miss Beale appeared before the
Schools Inquiry Commission and gave evidence concerning
the state of women's education and spoke of their beliefs
and hopes of what it might become, Consider Miss Buss'
answers to the following questioms put to her by Lord
Taunton:

"In your opinion should the education of a girl
differ essentially from the education of a boy in
the same rank of life, with regard to the subjects

which are to be taught?

- I think not, but it is rather difficult to
ascertain what is the proper education for a boy.

You believe there is not such a distinection in

(1) s.1.Cc. Vol. XIV. Pp. 163-164.
(2) 1Ivid. Vol. XV,

(8) 1vbid.

(4) 1Ibid. Vol, XVIII.
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thé mental.powers of the two classes, as to require
any wide distinction between the good education given
to a girl and that which is given to a boy?
- I am sure that the girls can learn anything
they are taught in an interesting manner, and for
which they have some motive to work."(1)
Mis; Buss went on to state that, in her opinion, there
wvere hardly any good schools for middle class girls in
London, that there were very few good teachers and that
the girls had as little motive to study as their parents
had to keep them at school.(2) She thought that the edu-
cation available for them was, in géneral, showy and super-
ficial and based on accomplishments rather than sound
learning, (3) Further, she declared herself in opposition
to pure book-learning, but pointed out that the teaching
of geology, Botany, natural history and astronomy in the
North London Collegiate school was conducted on catechetical
lines. The botany teaching was made as practical as
possible and was not only concerned with the structure
and classification of plants, but with their physiology
also. (4)

Miss Beale who, as noted previously was Principal of
the Cheltenham College for Ladies, a proprietary establish-
ment, was vehement about the defectiveness of rudimentary

schooling apparent in the lack of knowledge shown by many

middle class girls, The botany that was taught there was

1) S.1.C. Vol, V. 30th Nov. 1865. Qq. 11, 470 and 11,471,
2 Ibid, Q. 11,527,

3 Ibid. Q. 11,530,

4) 1Ibid. Qq. 11631-11,641.
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based upon structural and physiological lines and Miss Beale
felt that natural science nﬁt only widened the knowledge
of the girls but was also important in "furnishing pursuits
full of interest for life,"(1)

Miss E, E, Smith, who had been a teacher and was a
member of the management council of Bedford College, when
asked by Lord Taunton if she wished to add anything to the
answers she had made to the Commission's questioning,
respoﬁded,

"I should like to press bhe importance of econo-
mizing the early school years, those before 14, so
that reading, spelling, writing, elementary arithmetic,
and a thorough knowledge of the rudiments of grammar,
may be secured during them, and the later years be
thus left free for something of higher culture. What
ought to have been done before 12 is now too often only
begun at 16. Another subject is the domeatic arts,
the necessity of teaching which to girls is often in-
sisted on. Though girls should be at all times help-
ful and handy, I should deprecate making needlework
and housekeeping the subjects of special instruction
during the brief school years. I believe that a girl
who has been trained to the thoroughness and accuracy
which ensure well doing will address herself with
success to the fulfilment of household duties when
they devolve on her., I only wish further to insist
once more on the great évil of girls spending 10 im-
portant years of life, 7 to 17, in learming noit to
understand French and not to play the piano; and then
when a habit of labouring without result and of look-
ing for none of the rewards of industry is formed,
the world wonders why women are idle and frivolous,
and why those who have learnt nothing cannot teach."(2)

In the chapter about the education provided in certain
private schools, mention has been made about the Quaker

schools and, in 1868, the girls at Ackworth took natural

(1; §$.1,C. .Vol. V. Qg. 16,082, 16,102 and P, 739,
(2 Ibid. Q. 15,849,
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history and Lindley's 'School Botany' and Hooker's 'Flora'’
were prescribed_books; the girls at the Quaker school at

Stoke Newington also had natural history lessons. (1)

These girls' proprietary and private schools mostly
owed their existence to the growth of the movements that
led to the emancipation of women. The Endowed Schools Act
of 1869 allowed some endowments to be used to establish
schools for the education of young women and Girls' High
Schools were started at Birmingham, Dulwich, Bradford,
Bedford and Rochester, for example. Since they were being
formed at a time when there was a greater and greatér popular
recognition of the claims of the life sciences for inclusion
in any liberal system of studies, and since the 1ead§rs of
the movement beliéved that education should be both 1ibe}a1
and humanistic,.the.natural sciences the more easily gained
admission to the schools' curricula,

"The growing recognition of the claims of Natural

Science, to which public attention was directed by the

Report of the Royal Commission on Scientific Instruc-~

tion, (1875), led to the gradual introduction of

Natural Science, especially Botany, into Girls' Schools."(2
The curricula of these schools were modelled, not surpris-
ingly, on those of boys' schools of an equivalent stand;rd
although there was generally less Latin and Greek teachiﬁg

in them and Music, Dancing and such thingé as Needlework

were included., Botany had two merits - not only was it

-(1;' Campbell Stewart. Op. cit. P. 76, _
(2) Report of the Consultative Committee on Differentiation

of the Curriculum for Boys and Girls respectively in
Secondary Schools., Board of Education. 923. P, 32.
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thought to be a study with some special aesthetic appeal
to girls - but it was also a subject for which specimens
could easily be found and studied. Large pieces of apparatus
did not have to be provided and the girls in their walks
abroad could so easily observe hotanical specimens with
dignity and decorum and from afar. Animal studies were
presumably less popular with the pioneers of scientifie
instruction for women because of a distaste for anatomical
and physiological work,

Miss Beale's Cheltenham College has been mentioned
above; in the 1860's mechanics, hydrostatics and botany
were taught there (1) and, by 1895, zoology, astronomy and

geology were included in the syllabus. (2) At Sheffield

’

High School for Girls, the Bryce Commission noted that
botany was listed as being taught in the Middle School and

it was taught, too, athinngdward\s Grammar, School for Girls,

Aston, at Reading Kendrick's Girls' School and at the

Camden School for Girls in London, (3) At the Sheffield

Central Higher Board School, hygiene: and physiology were

taught whilst at the Leeds Central Higher Grade Board School

botany was taught in the girls' department. (&)

Although the North London Collegiate school has been

21; Ibid. P, 25,
Royal Commission on Secondary Education, 1895. Vol. IX,
Appendix B,
(3; Ibhid,
Ibid.
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mentioned previously there are two statements about the
education given there which Miss McDonald includes in her
work. The first was written by omne of the original pupils,
and Miss MeDonald writes:

"One of the original 35 pupils of the school,
Annie Martelli, wrote in 1900 at the time of the
School's Jubilee:-

'T Believe I entered in August 1850, at the age
of 14.., I always feel that the father of Miss Buss
should have his proper share in the glory of the school.
His talents were simply wonderful, and all of them
were showered down upon us without stint for many
years ..... In science he was equally at home and his
delightful lectures in Botany, Zoology, Geology and
Astronomy, each illustrated with profuse diagrams, were
equal to those of any professor of the present day.'"(1)

Miss McDonald's other quotation is taken from a Mrs. Hatfield,
who was there about 1900,

"] was a pupil in a large London School at the
turn of the century; if you had gone into that school
in 1900, you would have found a new course in zoology
and botany, a post-matriculation course, which was in-
tended entirely for people going on to the University.
In the main block of the school, no biology was taught,

There was little human physiology and a certain
amount of botany, taught, as far as I can remember,
entirely in the classroom and with no experiments at
all., I have racked my brains to think of an experiment
I did then and cannot remember one, The only place
wvhere you would have found anything corresponding to
our modern biology was in the Kindergarten. There,
there really was (under the inspiration of Froebel)

a very flourishing Biology course."(2)

In the 1870's some advances were made towards préviding

educational facilities for females: The National Union for

(1) McDonald op. cit, Pp, 6-7, extracted from the Magazine
of the School 1900. _

(2) 1ipidy°%t. P. 145, from 'Annual Report of the Assn. of
Women Science Teachers.' 1938-39. P, 29,
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the Improvement of the Education of Women of all Classes
was formed in 1871 and this body, in 1872, formed the Girls'
Public Day- School Company for the purpose of providing for
females a similar sort of schooling to that provided for
boys in the Public Schools and the North London Collegiate
College was one of ihe schools which acted as a model for
the schools founded by that body. By 1900, the Trust had
formed thirty~three of these schools catering for some
7,100 girls. (1)

The Association of Head Mistresses was organised in
1874 and the Spens Report notes that they,

".esoe. Were accordingly compelled even in the
'‘seventies to consider the congestion of studies. The
more liberal education which they had received in the
Women's Colleges, reinforced by the professional spirit
which from the first marked their activities, enabled
them to arrive at a working solution of the problems
involved. The curriculum was made more educative and
more flexible by the recognition of diversity of apti-
tudes in the pupils and by a corresponding arrangement
of studies, while a common core of basic subjects was
retained in the lower part of the school. The new
High Schools for Girls were to a great extent unfettered
by the traditions and prejudices which obsessed the
endowed schools for boys, and the mistresses were more
responsive to new ideas, more critical and more dis-
posed to adapt themselves to changing circumstances."(2)

and the Report mentions how popular botany became in the
secondary girls' schools.. for instance the Report of the
Consultative Committee on Differentiation of the Curriculum
for Boys and Girls stated:-

"In the teaching of Natural Science girls' schools
up to 1904 were as a rule behind boys' schools, as the

1 Re f th Consultatlv tt Second r
(1) Eauca ion tspens Reports } Pfe4g? ary

(2) 1vid. P, 46,




“253-

ordinary -High School had no funds to provide expensive
laboratories., Moreover girls at that time had not the
same practical reason for studying Natural Science as
boys had, nor did the influence of the grants of the
Science and Art Deparitment to the Organised Science
Schools affect girls' education in the same way. .....
Botany was popular in many schools and was considered
suitable for girls, the more 80 as it did not involve
any expensive equipment." (1)

The Report of the Thomson Committee serves well to
summarise the position of biological science teaching in
those secondary schools at the turn of this century:

"For many years little beyond descriptive botany
was attempted. Botany is still the chief subject,

but it is bhecoming more and more common to treat the

plant as a living and growing organism, rather than

as a specimen to be classified in a herbarium; the

physiology of the plant and its relations to its

surroundings have become more, important thah the iden-
tification of wild flowers., But a study of plant
pPhysiology is impossible without some knowledge of
physics and chemistry, and partly for thia reason,

these sciences have gained increased importance recently

in girls' schools. n(2)

The Committee, too, pointed out that botany, usually
after a preparatory nature study course, was the subject
taken by moest girls' schools rather than chemistry, physics
or zoology, but the& added that chemistry was more popular
than physics.

The evidence points to the fact that the biological
sciences more guickly gained a footing in girls' schools,

in the nineteenth and twentieth centuries, partially due

to the fact that these, and especially botany, were felt

(1) Report of the Consultative Committee on Differentiation
of the Curriculum for Boys and Girls respectively. 1%2%3
(8) Thomson Committee. Op. cit. P, 68, *
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to be the more aesthetic and least mathematical of sciences
in a time when it was thought that mathematics was a study
less useful to and more difficult for women, and partially
because these schools were recent foundations and, like.£he
private schools before them, more receptive to the influx
of new ideas., The movements advocating education for women
all had some common basic concepts as to what should be
taught to girls. It was considered that female education
should be more liberal and humapistic than that which was
traditionally accepted for boys; there were vocational con-
siderations that made physiology and health:education (in
the twentieth century) very useful to them and women were .
becoming aware that they could and should be able to earn
a living and so many of them later entered the traditiomal
occupation of schoolteaching. Even so, it is only in this,
the twentieth century that women and girls have been abhle
to study science in schools to any grea£ extent and the
biological sciences still seem to be the most popuiar ones
with them.

In closing this chapter it may be stated that the
Englishman's refusal, in the nineteenth century, to allow
his daughter with good grace to learn something useful in
order to earn a living, was.not necessarily shared by
continental peoples:-

"In nearly every country which the Commissioners

visited they found, in most of the large towns, schools
established for the training of girls in various
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industries, and these schools closely resembled one
another in character., 1In all of them the girls are
taught every variety of meedlework, including plain
sewing, embroidery, the making of linen underclothing,
and dressmaking. The special trades taught in these
schools varieéd in the different countries. In all

of them drawing is well taught, and is the principal
basis of instruection, .

eee+. In Belgium, and more recently in France,
schools have been established for girls, with the
avowed intention of qualifying them to earn their
living at various industrial pursuits."(1)

(1)

2nd Report of the Royal Commissioners on Technicul
Instruction, Vol. I, 1884, P, 166,
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DISCUSSION

In the foregoing chapters an attempt has been made to
evaluate the ways in which certain biological nomenclature
has been used in teaching circles practically from the time
of Aristotle onwards, and to show that this terminological
usage has gradually changed in order to encompass growing
fields of knowledge in biology as classification and research
have proceeded. Professor Herbert Heaton writes, in 'The
New Cambridge Modern History':

"While philosophers were interpreting the aston-
ishing triumphs of science in their various ways, the
organic growth of natural knowledge was continuing,
its stages not always confirming the assertions of
those who tried to extract the quintessence of scien-
tific thought for use in other disciplines, Funda-
mental assumptions were called in question, and the
tendency was towards less rather than greater determin-
ism. The complexity of nature belied the more dogmatic
utterances of an earlier period."(1)

Because of this complexity it is not possible to
equate the older usages of the term 'nature study' with
that in common use nowadays. In the times of Aristotle,
Vives and Comenius this was a general term for the study
of all natural phenomena, whilst now the province of nature
study is really those biological forms of enquiry that can
be performed by young children in a simple and, it is hoped,
a scientific fashion. But this modern usage is really a

vague one and the vagueness reflects the way this aspect

of biology has grown within the last one hundred and fifty

(1) H. Heaton, 'The New Cambridge Modern History.'
Vol. X, Pp. 2 4-25. Ed. by &. T. P, Bury. C.U.P, 1960,
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years.

In tracing the amount and the methods of teaching the
biological subjects in English schools since 1660 it must
be emphasised that this treatment has not been exhaustive.
Research into the sources of data bhas been necessarily
limited although, it is hoped,'the examples chosen in the
text are representative samples of the work that has been
done during.these centuries,

Since the chapters have been concerned with particular
types of schools, it has been possible to discuss in each
of them the nature of the biological instruction that was
achieved in order to trace the growth of this subject
teaching. In each chapter, also, I have attempied to dis—
cuss the many factors which could have affected this teach-
ing., But now it is essential to review the educational
background, for the schools did not deveiop in vacuo,

Thus, not only have there been changes in the quantity of
natural science teaching in English schools, but the

quality of that instruction has varied, too. School biology
has developed in relation to differing educational methods
and, further, there has been a growing public interest in
the sciences since the seventeenth century. These things
bave undoubtedly affected the teaching and content of school
studies, In addition, it has been pointed out that Nature

Study has inevitably outgrown its simple origins and has

become almost confined to modern Primary and Junior Schools,
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hence demanding its own special methods of teaching.
In order to clarify my conclusions:I have partitioned
this Diacussion as follows:—

I A Summdary of the Biological content of the teaching
in.the Schools of Chapters I - VII,

II Notes on some of the methods adopted by schools in
their teaching in the Nineteenth Century.

III Biological Teaching and the dissemination of this
scientific knowledge during the period under review,

(a) The importance of Agriculture and
- (b) of Horticulture
(¢) Public Lectures
(d) Scientific Societies etc.
Iv The_functiona of Biology and Nature Study in Schools,

I. The Dissenting Academies

Other authors have produced scholarly accounts of the
Dissehting_Academieq and' their growth and subsequent decline.
.In particular, the books éfoduced by J. W, Ashley-Smith
and H. McLachlan have proved invaluable as has the London
University thesis of G, W, Thomas, and these and other
writers tend to make out a convincing case to show that the
Dissenting Academies (especially the later ones) were
sources of science teaching in the seventeenth and eighteenth
centuries, During that period the two Universities and
the Endowed schools were practically devoid of science
subjects iq their courses. However, I can make no sweeping
claims about the Academies' teaching of biological topics

for these were less well represented in their curricula,
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Upon reflection this is in no way surprising because the
Dissenting Academies gave a specialist and professional
type of instruction and so lectures on medicine and its
ancillary science, botany, led the field in this respect,
enabling men to prepare for medical careers, Important,
though, was the Puritan attitude of enquiry of mind which,
coupled with a hungry need these Dissenters felt to search
for and understand the purposes of their Maker through
study of his works, helped to introduce some aspects of
the life sciences into certain of the Academies,

The Private Schools

In studying the forms of sdhooling that were available
for boys and girls in Private schools over a period of al-
most two hundréd and fifty years, there is a tremendous
field to cover and we find a tremendous variation in them.
It would be fair to state that a Private school was most
often a transitory establisbhment and that those which out-
lasted the lifetime of their creators and first owners were
rarities. These schools were continually being opened in
answer to the demands of the middle classes, mainly, and,
since they were not formed in a spirit of altruism but
purely for the purpose of making a living and a profit for
their owners, tﬂe schooling purchased by parents who sent
their children to them must have been utilitarian. Apart

from the parents who sent their children to private achoéls

because they considered them to be 'superior' to anything
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'else and those whose motives were simply to despatch their
children from home and have them occupied at school, heed-
less of conditions and standards of instruction, there must
have remained a great majority of parents who exerted an
influence over the private schools' curricula because of
their demands as paying customers. Imnevitably there was
created a rash of such schools in and around the cities
and large towns of England and their numbers grew in the
late eighteentg century aﬁd throughout the nineteenth
century.

Many of them taught but a groundwork of subjects 80
that children might gain entry into a profession; there was
often some specialised training for the army and navy and
for commercial pursuits., In the case of girls' private
schools the intention was to provide a general and polite-
education and only much later was this intention changed
to that of equipping them with some means of earning a
living. In Chapter II it has been noted that many of the
advertisements published by private school owners made
encyclopaedi; claims for the instruction they gave, Large
lists of subjects were given, even by men who kept a school
on their own or with a minimum of staff, so that it is more
than probable that such owners merely listed the subjects
of which they had a smattering of knowledge. Further, the

Reports of the Assistant Commissioners of the nineteenth

century Commissions show that the actual teaching performed



-261-
vas very often worthless. When such first-hand, factual
reports of schooling are lacking all that can be said about
biology teaching in private schools must remain conjectural.
Yet other writers have intimated that these schools had the
opportunity to introduce modern subjects inte their curricula
and, indeed, their vogue was due to the fact that, in com-
parison with the Endowed schools, this was their raison
d'@tre. As far as the teaching of biological studies is
concerned this is how we must view them; in comparison with
the Grammar Schools there were a number which, in the period
under review, did teach natural history, botany, etc., and
ﬁany of these have been mentioned in the text,.

The Public and Grammar Schools

Natural history and botany, physiology and zoology
were probably never included in the instruction to be found
in the Public and Endowed Grammar schools of this country
until after the 1850s. The reasons for this lack are to-
be traced in the origins and traditions of these schools.
The study of the claésics and the learning of their grammars
had been pres;ribed-by endowment or had become an accepted
usage in both Public and Grawmmar schools, often for cen-
turies, They were under no real economic pressure to alter
their practices since the endowments were usually adequate
enough po support the payment of the salaries of a master

and usher even though the number of pupils attending might

not be sufficient to warrant the ministrations of two
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teachers. In some of the smaller grammar schools, by the
18508, the number of scholars on the rolls had fallen off
drastically from earlier years, and often thi; was due to
the competition offered by other establishments. Some of
the Public schools, too, had suffered from a decline in
attendance but here there was a stronger tradition in that
the habit of attendance tended to be ingrained amongst the
song of the upper classes, There was, however, a growing
volume of public criticism and concernm which finally suc-
ceeded in bringing some measure of curricular reform in
both types of schools and this criticism emanated almost
wholly from the middle classes. Nowadays, biology feaching
often forms a preparatory stage for further professional
training at the University and .similar levels. In the
eighteenth century and for much of the nineteenth century
such preparatory training for a medical career was not al-
ways considered necessary and the profession of Biologist
was hardiy known. It was small wonder that these schools
did not consider Biolegy important enough from a material
standpoint, at least, to include it in their syllabuses to
any great extent,

The_Proprietarv Schools

A large number of the proprietary schools were nine-
teenth century foundations and they were formed by people

who cared deeply about standards of education for their

children. Many of the foundations were sectarian in nature
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and the parents who réised the loans to start them - Non-
conformists, Catholics and Jews, for instance - knew very
well how, in the past, their religious beliefs had been
persecuted and plaéued. The nineteenth-century Grammar
schools offered a haven for Church of England clergymen
(as a perusal of the columns and advertisements.in 'The
Scholastic Register', 'The Educational Times' and 'Gibbs'
Educational Guide' of the '50s, '60s, and '70s will show)
and their religious bias or narrow classicism, or both,
were not acceptable to those with differing religious and
educational needs,

Unlike the privately owned schools, the Proprietary
establishments formed a stable educational force and they
tended to accept modern subjedts and new theories in edu-
cational practices much more readily than their counter-
par£s at the seéondary stage. In the old traditions of
Dissent the Nonconformist schools more readily admitted
science (particularly natural history) into their curricula
and the Quaker schools stand as models of this interest in,
" and enjoyment of, nature., This zeal still pervades the
studies of many of the children who nowadays attend them,

I would suggest that work in the natural sciences became

so wéli established in the Nonconformist Proprietary schools
because of religious influences which were humanistic in
concept, |

In all the grades and types of secondary education
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that have been discussed in these chapters, nature study
had no place. The older ideas of studying nature as an
entity had become pointless on the realisation of how vast
such a ﬁopic was when translated into terms of learning fac-
tual data. When a growing volume of knowledge caused the
study of natural things to be split into the sciences, and
these further subdivided into specialist disciplines, the
ideal of teaching children about 'nature' bhecame an impos-
sibility unless it was dealt with in the simplest of ways,

The Elementary Schools

At the elementary level of schooling this has been con-
sidered as praéticable. Nature study, perhaps disguised
as 'object lessons' or 'experiences gainéd by contact with
the reality of nature', is a nineteenth century phenomenon,
It grew and took shape in elementary schools as a result
of the theories and practical attempts of Contimnental
philosophers and educatioq@fista like Roussean, Pestalozzi,
de Fellénberg and Fpoebel, but the réasoning that young
children are but animals with only their senses with which
to appreciate and so experience their environment is not
new, The idea of gaining sense experiences in this way
comes from writers like Juan Luis Vives and John Aimos
Comenius,

Both were advocates of the study of nature as being
profitable to children and quotations from their works have

been included in the introduction to this account. Because
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I believe that there are certain marked similarities to
be found in the ideas of these two educationists and
philosophers with those of their nineteenth century counter-
parts, I intend to examine their writings about the uses
of the senses in the learmning process and compare such pas-
sages with quotations taken from the works of Pestalozzi
and Froebel,

In Book IV of the 'De Disciplinis' Vives wrote:

"In all natural philosophy, the scholar should
be told that what he hears is only thought to be true
i.e, 8o far as the intellect, judgement, experience,
and careful study of those who have investigated the
matter can ascertain, for it is very seldom that we
can affirm anything as ahsolutely true,

First we must consider the easiest kinds of know-
ledge, viz.,, those things that are evident to the
senses, For the senses open up the way to all know-
ledge. .‘l'l"(l) ’

The author continued by stating that a close and careful
observation of natural phenomena was vital, a directive to
student and teacher which is as valid now as it was when
written., It is comparable to some statements made by
Comenius, in the 'Didactica Magna':-

"We arrive therefore at the following conclusion:
men must, as far as is possible, be taught to become
wise by studying the heavens, the earth, oaks, and
beeches, but not by studying books; that is to say,
they must learn to know and investigate the things

themselves, and not the observations that other people
have made about the things."(2)

(1) J. L. Vives. from Foster Watson 'Vives on Education'
C.U.P. 1913, Pp. 168 & 170. .

(2) J. A. Comenius. 'The Great Didactic'. M, W, Keatinge.
Black, 1896, P, 302,
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and another quotation shows clearly the link that Comenius
understood to be essential betweer the understanding of
science and the use of the senses:

"Science, then, increases in certainty in propor-
tion as it depends on sensuous perception. It follows,
therefore, that if we wish to implant a true and cer-
tain knowledge of things in our pupils, we must take
especial care that everything be learned by means of
actual observation and sensuous perception."(1)

Both writers state their opinion that science must be
studied in an active manner; mere book-learning is not
enough, The student must be so guided that the sense im-
pressions he receives from being in contact with differing
environments are built up logically so as to form a basis
of sound knowledge.

Pestalozzi, writing in 'How Gertrude Teaches Her
Children', discusses sense-impressions in the following
terms:

"When I now look back and ask myself: What have
I specially done for the very being of education? I
find I bhave fixed the highest, supreme principle of

instruction in the recognition of sense-impression as
the absolute foundation of all knowledge."(2)

Whilst pointing out that the stimuli which the senses
receive from Nature and natural phenomena are necessarily
confused and haphazard, he wrote in a Report on his methods
published posthumously in 1828:

| "Sense impression of Nature is the only true foun-

dation of human instruction, because it is the only
true foundation of human knowledge.

Jd. H, Pestalozzi, '‘How Gertrude Teaches Her Children',
Translated by Holland Turner, 1938 edn. Allen &

Unwin, P, 139,

(1; op.Cit. P, 337,
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All that follows is the result of this sense
impression, and the process of abstraction from it,
Hence in every case where this is imperfect, the
result also will be neither certain, safe nor posi-
tive; and in any case, where the sense impression is
inaccurate, deception and error follow."(1)

Writing in 'The Education of Man' about the observa-

tional use of the senses, Froebél comments:
"The knowledge of every thing, of its purpose

and properties, is found most clearly and distinectly

in its local conditions and in its relations to sur-

rounding objects, Therefore, the pupil will get the

clearest insight into the character of things, of

nature and surroundings, if he sees and studies them

in their natural connection,"(2)
In discussing environmental excursions, the author stated:

"Phis direct and independent observation of the

things themselves, and of their actual living connection

in nature, and not the mere explanation of words and

ideas which are of no interest to the boy, should

awaken in him, vaguely at first but ever more and more

clearly, the great thought of the inmner, constant,

living unity of all things and phenomena in nature."(3)

Thus, the idea of appreciating and learning through
contact with natural phenomena and by means of a disciplined
use of the senses has been constantly present, though griev-
ously neglected, in educational philosophy. It is this idea
which forms a thread linking the educational writings of the
older philosophers with those of their more modern counter-
parts,

Only at the beginning of the nineteenth century were

the first efforts made to establish a general system of

§1; Ibid. P. 200,

2 F, Froebel. 'The Education of Man.' Translated by
W. N. Hailmann.. 1887, P, 251,

(3) 1bid. P, 312,
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eleméntary education; previous to this elementary schools
for the poor had been provided in small numbers by private
philanthropic effort and participation by the State did
not commence until the 1830s. During that ;entury, elem-
entary schooling was really in somewhat of a state of flux;
educational ideas of Continental origin were more widely
-disseminated than they could have been in previous centur-
ies, and both the ideas and the experiments which resulted
from them were reported in newspapers and books. In
Chapter VI, I have pointed out that some experiments began
in the teaching of the biological sciences in elementary
schoolg at the commencement of the nineteenth century.
The nature work that was carried on in Owen's schools at
New Lanark and in the elementary schools organised by
Samuel Wilderspin were ﬁew departures in this field. The‘
schools kept by the Rev, Simon Dawes and by Professor
Henslow, the elementary school at Bispham, aﬁd Lovett's
physiclogy teaching and his coﬁmon-sense in suggesting
that infant classrooms should be bright and decorated with
natural history pictures, etc.,, all were well-meaning and
thoughtful attempts to replace the older methods of learn-
ing by chant and r8te and the schemes of catechetical in-
struction with something that was new,.

Unfortunately, the desire to teach science and to give

this instruction in a practical way by using things gathered

from a child's environment - manufactured articles and plants
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and animals - brought into the classrooms, resulted in
the Object Lessons,

There is, of course, nothing wrong with the notion
that the classroom should become an extension of the 'out-
side' environment aud that, by the judicious provision of
material witﬁin it, the four walls should be made to re-
flect that environment and so offer an observational chal-
lenge to the children. However, there is certainly a great
deal wrong if the classroom becomes a substitute for first-
hand observation of natural things outside. The latter-~
day biology teacher, no matter at what level he or she is
planning a course of lessons would, or should, demand that
classroom work be only part of the instruction and that work
in the field would offer a complement, But the nineteenth
century object lesson teaching in English schools soon
began to emphasise the objects themselves as reasoné for
the teaching to the exclusion of the principle that the
things of nature offered a newv and exciting means of allow-
ing children to learn. The idea that education was con-
cerned with living and that nature_was an expression of
the forces and problems of life was not grasped with the
result that the lessons became more and more concerned with
inanimate 'things', the properties of which were listed in
the same old ways to passive and noniparticipating audiences.

There is a photograph in G. A. N. Lowndes' book 'The Silent

Social Revolution' which epitomises the nadir of this in-
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struction. Rows of girls sit facing a teacher whose hand
rests upon a stuffed dog. On two of the desks are models
of dogs and over the blackboard is draped a picture of a
dog and beneath it, lest there be any misapprehension, is
written 'DOG'.

It is very easy and not constructive to deride the
Object Lessons that were delivered. No doubt there were
many children who gained some factual knowledge from teach-~
ing such as this, but the lessons hecame concermned with
the committal to memory, without any real understanding
or involvement on the part of the pupils, of masses of
data and unsuitable vocabulary. As a means of teaching
science, the Object Lessons were, perhaps, the most wmnscien-
fific method that could be devised. Under this guise the
nineteenth century elementary schools dealt with science in
general and natural history and physiology in particular.
Real and valuable practical work in science teaching did
not appear, in the elementary schools at least, until there
wvas a partial return to the basic principles from which the
system of object lessons was evolved; this work began as
'Nature Study' only at the beginning of the twentieth cen-
tury. In schools of the secondary grade, practical work
in the sciences was only slowly established after the 1870s
and then was more often found in the form of demonstration

lessons conducted by teachers rather than practical work

carried out by children at first-hand.
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Mention has been made, in the text, of the paucity
of biology teaching in English schools before the 1860s,
Although it has been possible to make references to some
natural science subject teaching in the Dissenting Academies
and in occasional Private schools, such notes cannot be
cnstrved as representing a general systematic education
in biological data, since the instances are scattered and
the establishments that included such instruction in their
syllabuses were few in number, Further, the nineteenth
century marked a stage of great growth in biological
knowledge.,

I1. Notes on some of the metbods adopted by schools
in_their teaching during the Nineteenth Century.

Only in the last three decadés, or so, have the
hiological sciences returmed to the study of the mechanisms
of living things. In the previous two centuries both
botany and zoology had existed as classificatory studies
and the natural historians, whom this country has produced
in large numbers, were concerned with the collectioen, iden—.
tification, classification and preservation of specimens
The 'natural histories' they wrote are records of this
active, erudite and essential zeal but the problems of the
life processes with which twentieth century biolegy is
concerned only became apparent after the research that

was prompted by the publication of Darwin's evolutionary

hypothesis, the experimental approaches of physicists and
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chemists and the development and training of those who
were destined to become professional biologists. The result
has been a return to the study of organisms as they live
in their natural environments. These points are developed
by A. R. Hall, who writes in 'The New Camhridge Modern
History':

"In the mid-nineteenth century the pursuit of
scientific knowledge at last attained true autonomy
and independence., ..... Emancipated from the limita-
tions imposed by formal reasoning and dogmatic theo-
logy, an unquestionable force of certainty was claimed
for scientific truths such as had never hefore bheen
granted to any products of the intellect; ..... The
formative period of modern science in which its char-
acter, its methods and its problems were established
may be said to have ended about 1830; the modern age,
with the technical ascendancy of science, to have
begun about 1870,."(1)

Hall continues by discussing the growth of experimental
biology:

"The progress of experimental biology, standing
apart from the main line of natural history, took
place mainly in France and Germany. The English
contribution was a formative concept growing directly
out of the study of natural history which deflected
and enriched every branch of biology. The memoirs of
Darwin and Wallace, read to the Linnean Society in
1858, in which the theory of evolution by natural
selection was first expounded, followed by the publi-
cation of the 'Origin of Species', appeared as a cata-
clysmic break with all sound thinking."(2)

gnd, speaking of the mid-century popular interest in the
natural sciences, Hall notes that a change became apparent,
towards the end of the century:

".¢es.. Popular interest in science turned from

descriptive natural history, astronomy and drawing-
room marvels to the constructive sciences of elec-

(1) A. R. Hall, 'The New Cambridge Modern History.'
Vol. X. P, 49,
(2) gbidg:t. P, 67,
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tricity and chemistry, Positively, science meant
knowledge and power."(1)

This story is reflected, not only in the changing
volume of science teaching and in its content, but also,
to a certain extent, in the methods that were used to in-
stil soﬁe biological knowledge into children of all ages.

The teaching of botany was firmly based upon classifi-
-catory principles and, on the very rare occasions in which
it was introduced into school syllabuses, zoolegical studies
were confined to the consideration of certain selected
animal types. In botany, any practical work that was
attempted was usuvally restricted to the dissection of
flowers to show the floral characters upon which the classi-
fication was based, The Quaker schools were, perhaps,
exceptional in this respect since the pupils were encouraged
to take 'aesthetic' walks, from which they must have gained
some notion of the different types of plants that éxisted,
in addition to learning a .little about habitat relationships.

What may be termed 'book-learning' was a favourite
method (and the earliest) of imparting scientific instruc-
tion and the Reports of both the Devomshire and Taunton
Commissions are rich in the titles of hooks that secondary
Schools-used. In the RHeports of the latter Commission,
one of the questions in the questionnaire that was sent
out to Governors and Headmasters asked specifically whether

natural history, physics or chemistry were taught by the

use of text books, or by oral lectures, with the aid of

(1) Thidasit., Po 74,
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objects or demonstration experiments, or whether the boys
actually handled the objects or performed the experiments
themselves. In the Reports of the Devonshire Commission
it is common to read that Public schoolboys 'got up' some
aspect of botany from a text book for examination purposes,
As common was some statement that the private reading of
the schoolboys was supplemented by occasional lectures,
Rarely does the reader find in the Taunton Commission
Reports, for instance, that grammar schoolboys were much
concerned with the handling of natural history ohjects and
specimens, or that experiments were conducted by them in
botany and physiology.

In all the schools, secondary and elementary, the text
books in most subjects were constructed upon catechetical
lines, Professor R. L, Archer castigates one of them:

"Here are the contents of a little text-book of

340 pages bearing the date 1821, which was presumably

popular, since this is the eighteenth edition. It is

styled 'An Easy Introduction to the Arts and Sciences.'

It deals in catechetical form with religion, logic,

morality, atmospheric phenomena, sound, earthquakes

and volcanoes, the tides, metaphysics, jurisprudence,
mediecine, chemistry, botany, grammar, rhetoric, metre,
mathematics, architecture, painting, sculpture, mech-
anics, chronology, astronomy, geography, history,
mythology, natural history, mineralogy, pneumatics,
hydrostatics, electricity, galvanism, artificial
memory, and the drama ...., Only when he reaches
mythology does the writer really launch out, this
section occupying thirty pages, an amount beaten only
by natural history with thirty-six,"(1)

Whilst such a book ought to have been intended only for

use at the higher levels of education, there were many in

(1) R. L. Archer. ‘'Secondary Education in the XIX Century.'
c.u.p. 1921, P, 87.
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use in elementary schools that were written as large blocks
of material to be memorised and regurgitated under the stimu-
lus of the appropriate question. Mrs., Trimmer's 'The
Teacher's Assist;nt' consisted of religious lectures written
in a catechetical form to be read by the teacher. It con-
tained b;th the questions to:be put to the pupils about
the subject-matter and also %he answers they were to return,
Her 'Introduction to the Knowledge of Nature' and Martinet's
'Catechism of Nature' have already been mentioned in the
text (see P,184), as have some others out of the multitude
in use, There was, for instance a monthly educational
Journal 'The Practical Teacher', edited by Joseph Hughes,
volumes I & II of which were published between 1881 and
1883. Amongst the contents were articles comprising an
"Anecdotal Natural History' by the Rev, J. G. Wood, some
of which dealt with squirrels, camels, bats, cats, whales
and elephants., Though not catechetical, the articles were
certainly anecdotal. In the columns of this Journal, Theo.
Wood conducted a series of 'Practical Lessons on Insect
Life' and copious 'Science Notes' were included for the use
of teachers and interested parents.

In 1856-57, Mr. Morell reported, in the Minutes of
the Committee in Council, concerning the British and Foreign
School Society's Training Institution at Borough Road,

Southwark, He described how the students were given a

series of lectures about Common Things "founded for the most
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part on the school reading books" which were intended to
be used for ejldementary teaching., The First Year Natural
History lectures comprised,

".... @& systematic classification of Animals
according to the system of Cuvier, and an outline of
English Botany, besides special lectures on particular
plants and animals, adapted to furnish matter for
elementary collective lessons."(1)

When the teachers were taught from books and with
little instruction in practical work, it is not to be
wondered at that they, in their turn, continued to instruct
their pupils in this fashion,

III. Biologidal Subject teaching and the dissemination

of this scientific knowledge during the period
under review.

(a) Agriculture

The overriding tone of this discussion has been criti-
cal, but throughout the period of educational history under
review some form of biological teaching has been present in
one or otheg of the different kinds of scholastic establish-
ments that existed. It may be that biology was limited to
specialist teaching of botany, anatomy and materia medica
in such establishments as the Dissenting Academies and to
a limited amount of botanical instruction provided by private
tutors, yet the natural history sciences have long been
stressed as being important by educational philosophers and
reformers. It has ‘been noted that very rarely can a case

of practical usefulness be made for these studies, yet, in

(1) Mins. 1856-57. Pp. 759-760.
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an aesthetic sense and as interesting hobbies and studies,
such sciences seem always to have had a certain measure
of popularity. But both gardening and agriculture are
two branches .of science.which can be considered under each
of these categories; for instance, in the years when the
economy of this countr§ was 8till more or less dependent
upon agriculture the introduction of scientific techniques
to farming operations had (and has gtill) important econ-
omic consequences., However, farming and horticulture have
not only proved useful occupations but they have also been
taken up out of interest, as hobbies, for intellectual
amusement or for sheer pleasure, Gardening, of course,
has become much more widespread as a pastime amongst all
classes hut both of these factors in the natural history
background of Englishmen must now be further developed.

Writing of the eighteenth century, Professor A. Cobban
reports: |

"Theory, in fact, still tended to hold experi-

mental science back, but the practical interests,

which scientists shared with philosophes, stimulated

its progress, In the field of botanical studies in-

terest was directed towards agricultural, and especi-

ally horticultural practice., Valuable work was done
on pollination and hybridisation."(1)

H. J. Massingham, however, writing in 'The English
Countryman', takes somewhat of a different view and, in
mentioning that the preceding century had produced many

new discoveries in natural history and the natural sciences,

(1) A. Cobban. 'The New Cambridge Modern History.'
Vol. VII, Ed. J. 0, Lindsay., C.U.P, 1957; P. 90.
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states:

"The husbandry of the 17th century has been ab-
surdly neglected to the advantage of the 18th, when
the four high-farming kings, Tull, Townshend, Bakewell
and Coke, are reputed to have revolutionized our agri-
culture. They did not, ....."(1)

The author then mentions that Barnaby Googe recommended the
growing of turnips as early as 1577, that selection of
oxen, cattle and new breeds of sheep was being practised
before the eighteenth century and artificial grasses bred.
The ploughing into the land of manure and the repeated
ploughing of fallow land before sowing seed was yielding
greater produce per acre, and:

"Faggot and stone drains came into use and the
proto-mole plough was invented. The 'drowner' with
his neat irrigation system appeared in the water
meadows. Catch-crops were undersown to barley or
oats. New wheats were bred. Carrots, marrows,
parsnips, artichokes, cabbage, fennel, hops, cole-
wort, potatoes, teazle and mustard found their places
in the rotations ,.... Tobacco was extensively grown.

eeees The herb-garden flourished; new roses were
grown and grafting made swift progress. ..c..

Hedgerow timber was planted both for shelter and
browsing. The reclamation of the Fens was undertaken
on a large scale by Vermuyden, Charles I and the Duke
of Bedford, Practical country writers like John
Evelyn, Speed, Gervase Markham, Worlidge, Blyth and
Sir Hugh Platt fostered where they did not create the
spirit of novelty and experiment."(2)

Lord Ernle, commenting on the period 1660-1700, writes:
"Still more vaguely Stewart writers were looking

for the aid of science, Its future benefits could
not, of course, be foreseen. But the demand for an

(1) J. H, Massingham. 'The English Countryman.'
Batsford. 1942, P, 37,
(2) Ibidsis, P, 37-40.
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Agricultural College, the recognition of the work

of the Royal Society, the study of such books as

Willis' 'De fermentatione' or Glaubers 'Miraculum

Mundi', in which an attempt was made to analyse the

elements that -contribute to vegetation, show that

expectations had been aroused."(1)-
Whatever the disagreements Bei%een.authors as to which
century was the more greatly concerned ﬁith scientific
progress in farming, it may be statéd that, from the period
1660 onwards, there was a great-interest in farming and
farming techniques. From 1700 until about 1760 farming
was much more concernmed with'scientific methods of culti-
vation and stock-rearing and it was during this period
that the experimental work of Bakewell, Tull, and Townshend
etc;, became well known, The period after 1760, when
agricultural science had become firmly established was also
the time when there was a_gre;t increase iﬁ agricultural
capitalism and, with a noticeable rise in the number of
Enclosure Acts (there were 3000-4000 of these during the
reign of George III), there followed an incfeasiﬁé poverty
among agricultural labourers and a movement of the poor
from the land into the towns and cities.

Even so, and despite recurrent hardships, agriculture
has remained a major industry in this country and so some
training in the accepted techniques of farming science

was often thought to be worthwhile by some farmers and

other parents when considering the education of their sons,

(1) Lord Ernle., 'English Farming Past and Present.'
1932. P, 131, )
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Even in Samuel Hartlib's day that indefatigable
writer proposed the formation of an Agricultural College
and Abraham Cowley made a similar recbmﬁendation that
agriculture should be taught to young gentlemen. Agri-
cultural training was included in the Bethnal Green
Academy of Sir Balthazar Gerbier and I have noted other
instances of private schools where such teaching has been
traced. An Agricultural College was started at Cirencester
in 1845 and, at Wye College, agriculture was made the
principal course of study and this establishment later
became an Agricultural College,

In the chapter concerned with elementary education
(see Chapter VI), mention has been made of the nineteenth
century 'schools of industry', most of which were to be
found in agricultural areas. In, them, the children were
given some sort of training in horticultural techniques.
Vhilst it was possible that such a training was considered
to be an educative process it was also true fhat the
profits accruing from the proceeds of the sale of what the
children preduced by their labour helped to pay for the
education they received. However, the nineteenth century
schools of this type were much influenced by the experi-
ments carried on along similar lines by Pestalozzi,

Werhli and others and bore little resemblance to their
earlier counterparts of the seventeenth and eighteenth

centuries,.
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Agriculture was encourdged, in the wusual English vay
of giving grants on the result of examination., 1In 1846,

Day Schools of Industry could obtain an annual grant not
exceeding half the rent for a field garden for the instruc-
tion of scholars, a grant was available towards the cost

of the first purchase of tools and there was a gratuity

for the master.(l) The Science and Art Department conduc-
ted examinations in the Principles of Agriculture and grants
were available to departments te;ching that topic (in 1878,
for instance, 1265 students were examined in this subject,

a year later the numbers had almost doubled) but it was

said that many who took Agriculture as a subject for this
examination had never stirred out of London. The Statistics
of the Committee in Council for Education show that this
subject was taken by examination candidates in voluntary

and board schools during the latter part of the nineteenth
century,

Some teaching, then, of agricultural subjects and
methods has been included within the syllabﬁses of a num-
ber of schools, private or otherwise, and, like medical
studies, agricultural science has been taught when other
aspects of the study of living things have been languishing.
In a similar fashion to medicine, agriculture has proved
a 'useful' topic and nowadays has hecome so specialised

that it is restricted to rural schools, Colleges and the

(1) Mins., 1846. From 'Summary of Statistics, Regulations
etc. of Elementary Fducation in England and Wales,'
by M. E. Sadler and J. W. Edwards. 1833-1870, P, 434.
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Universities. - '

(b) Horticulture

The study of Horticuliure ana the practice of garden-
ing in schools, however, present slightly different con-
siderations, Whether gardening is a purely British hobby
and passion. I should doubt, f?r a delight in growing things
seems to be a human trait, N;vertheless, in this country
the art of decorative gardening has been -long establishéd
and men were making scientific attempts at horticulture
before 1660, The Earl of Danby founded and endowed a
Botanical Garden at Oxford early in the seventeenth cen-
tury and published a catalogue of the p}ants it contained
in 1648 at which time there were about sixteen hundred,
of which one thousand were foreign introductions.(1l) Large
gardens were legion in and around London at the turn of
the eighteenth century; in 1697 Leonard Meager wrote 'The
New Art of Gardening', Stephen Switzer published 'The
Nobleman's, Gentleman's :and Gardener's Recreation.' in
1715 and in 1728, Batty Langley criticised the stiff forma-
lism which was becoming habitual in the larger gardens,
in his -book 'New Principles of Gardening.' 1In the eight-
eenth century the planning of large gardens became almost
an industry under the hands of Bridgeman, Lancelot Brown,
and Reptdn. In the nineteenth century more attention was

'paidrto the smaller gardens such as existed in the towns

and lists of plants and bulbs for sale began -to appear by

(1) H. Roberts. 'English Gardens,' contained in "The
%nglég&mgn's Country' ed.WJ. Turmer. Collins. 1945,
n 24y - . X
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the 1830s and, with them, books about their cultivation,
'"Roberts says:

"Many owners of gardens, particularly of gardens
of modest size, were concerned only with the culti-
vation of these relatively new flowers under conditions
which best promoted the production of plants with fine
showy hlooms, regardless of the form and structure of
the garden as a whole, They were plant and flower
lovers, rather than garden lovers., Before the final
quarter of the century was reached, this interest in
individual plants and their cultivation had spread
widely, not only among the devotees of specimen flowers
and florist's varieties but also among those with
more catholi¢ tastes, whose main interest was in the
healthy growth of individual plants, yet who also
recognised as important the part which should be played
by the garden's form and structure,,..."(1)

When Worlidge wrote in 1680 about the love of gardens
that existed then in the British Isles, his words were as
true a: prophesy for the centuries that followed:

".eseo. there is scarcely a cottage in most of
the souvthern parts of England but hath its proportion-
able garden; so great delight do most men take inm it."(2)

If the reader accepts the premise that the Englishman has
always had a love for gardening through which he has
attempted to express his aesthetic sensibilities, then

the number of educational establishments which, as men-
tioned in the text, have had gardens attached to them is
not surprising, True, not all of these gardens were nec-
essarily intended and provid&d for the purpose of extending
aesthetic awareness or for the study of botany (see the

gardens of Tradescants' museum and those that were-made by

various public and preprietary sghools); many were undoubt-

(1) H. Roberts. Op, cit, P, 248.
(2) quoted by Roberts. Op, cit. P, 208;
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edly the means by whiech students, usgally female, could be
released into the fresh air during school hours. Yet
horticulture and gardening form another tenuous link through
the centuries with the natural sciences, keeping alive some
definite contact of pupils with nature in a more or less
organised way.

For instance, the Repoft of the Committee in Council
of 1844 noted that the boys at the school of industry at
Winkfield, Berks, (see P.194 ) were traiped in horticulture
and reported that this would the more exercise their in-
telligence, In the Report of 1898, an Inspector, T, G. Rooper,
who visited the school gardens of the Boscombe British
School, made references to the necessity of the childrens'
learning the creaft of gardening and also finding there illu-
strations for their natural science lessons, As has been
mentioned, grants were payable to schools, in the latter
part of tﬁe nineteenth century, by the Science and Art
Department and under the Education Codes of the Committee
in Council for horticultural teaching in the day and even-
ing schools, The Report of the Board of Education for |
1910-1911, speaking of object lessons ;nd nature study
teaching, commented:

"Some (counties), like Leicestershire, Somerset,

Cheshire, Nottinghamshire, have appointed expert in-

structors to organise the teaching in schools. Others

like Kent, Warwickshire, and Surrey, have given bur-
sarships to teachers attending summer courses at in-
stitutions where highly expert instruction can be

obtained, such as the Agricultural College at Wye and
the Horticultural College at Swanley. Others again,
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like Manchester and Huddersfield, have organised
exhibitions where plants grown by the children are
shown and prizes for the best results are awarded."(1)

. Whereas I have discussed agriculture and horticulture

as representing an ever present 'background' and sources

of stimulation against which the more academic natural

sciences have come to occupy places in school studies,

Birchenough discusses them in terms of their actual value

to teaching in elementary schools late in the nineteenth

century:

"Some further guidance was afforded by the Mun-
della Code of 1882, which for the first time sought
to encourage the teaching of elementary science
throughout the whole school. Teachers were to provide
a progressive course of simple lessons on common
objects such as familiar animals, plants and sub-
stances employed in ordinary life, ..... In the upper
part of the school a more advanced knowledge of
special groups of objects was required. For example,
children were to be led to study the animals or
plants that have special reference to agriculture ..."(2)

The author continues, in a longer passage, to discuss

the coming of Nature Study into the schools:

"The poets had re-discovered in nature beauty,
truth, God, In the cities men were looking more and
more for some weans of escape from the grimy monotony
of bricks and mortar., In the country much thought
vas being given to some method of checking the rush
to the towns, and of making rural life more attractive,
eeso» 180lated schools began to give more and more
attention to nature work, to school gardening and to
school excursions with markedly beneficial results.

In 1900 the Board of Education sought to give direc-
tion to these tendencies by emphasising the importance
of making the science scheme fit local conditions,
Me¢hanics and chemistry were recommended as suitable
for town schools; bee-keeping, poultry management,

Board of Education Report. 1910-11. P, 28,
Birchenough. ‘'History of Elementary. Education.' P,. 308,
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and lessons centred round agricultural processes as
useful in rural districts, and so on."(1)

The school garden is now a necessary and vital part of
biology schemes in any English school and it is exceedingly
important that some such oasis of greenery should be
available in town schools especially, where children can
gain practical experience, not only of horticultural tech-
niques, but of all the animals and plants that can exist
naturally within it,

I believe that both agriculture and horticulture have
helped to keep alive certain aspects of the life sciences
in this country during the period under review; agricul-
ture has always been an important occupation of a large
proportion of the population of the countf& and the intro-
duction of scientific methods of enquiry and teechniques
haschelped to provide, albeit slowly over the years, a
more knowledgable cadre of specialists in this field, The
"keeping of gardens, hbwever small, I suggest has always
interested even greater numbers of Englishmen and women
and, whilst it would be foolish to claim that such an in-
terest has led directly to demands for the inclusion of
biological studies into schoo}s when such a statement can
never he substantiated, this has possibly led to a sympa-
thetic un&é?séanding when such inclusions have been mooted,
Throughout the chapters I have pointed out that the reasons

fof studying such things as botany, natural histery,

(1) Ihideit. P, 309,
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Physiology, nature study, the natural sciences and so on,
have occasionally been utilitariaﬁ, sometimes aesthetic,
more often rooted in religious motives and also in attempt-
ing to provide an humanistic education and one widely con-
cerned with living. If agriculture and gardening have
helped to produce natural historians or men and women whose
minds and eyes have becomé more keenly aware of natural
things then they are importan# considerations in attempting
to follow the growth of biolegy im schools.

(c) Public Lectures on Medical and Biological
Topics.

However, important as they may be, such studies and
pastimes are not the only evidence to suggest that the
people of this country have been receptive to ideals of
introducing natural sciences into English schools, In dis-
cussing them here I have underlined, as it were, a point
which has been stressed repeatedly in the chapters concerned
with schools and with teaching methods in them, namely that,
from the seventeenth century to the twentieth century, there
has grown up amongst the people an interest in science and
scientific things, 1In part, Professor Cobban discusses this
against the background of the eighteenth century, when it
was fashionable for the aristocracy to patronise the
scientists:

"One achievement of the eighteeﬁth century was
not so much in making fundamental new discoveries as

in extending the knowledge of discoveries that had
already been made to a wider circle than before.
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The ordinary educated man could still understand
scientific techniques and explanations, except in the
higher branches of mathematics, without being a speci-
alist, Experimental demonstrations could be performed
and scientific theories comprehended in the fashionable
salon. The beau monde mixed with the scientists;"(1)
A fitting commentary on the growing public interest
in science is provided, first of all, by the number and the
variation in type of the public lectures which were adver-
tised from the seventeenth cenfury onwards, Hansé' 'New
Trends in Education in the Eighteenfh Century', too, con-
tains examples of public lectures given in the sciences,
Many were clearly intended for specialist audiences, For
instance, John Quincy, who was an honorary M.D. of Edinburgh
University, gave lectures at his London home on Pharmacy
in the years prior to his death in 1722.(2) A certain
Dr. Moyes gave public lectures in Manchester, York and
other large towns and was known to have included Natural
His£ory amongst the lectures he delivered in London in
the 1780's.(8) 1Imn 1762, James Arden gave a course of
tweanty lectures on 'Experimental Philosophy' in Manchester
and the lgctures were described as including some Natural
History amongst other topics.(4)

In 1745 an advertisement in the 'Daily Advertiser’

proclaimed that the Chevalier de Coetlogon, Knight of

(1) Cobban. 0p, cit. P, 88,
2 Hans. Op, cit. P. 143,
Ibid:;i%. P, 147,
'Manchester Mercury' 1762, quoted by D. M, Turner.
Op., cit., P, 54,
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St. Lazare and author of 'The Universal History of Arts
and Sciences' would open an Academy:in Holb;rn where he
was fo lecture on Theology, Philosophy, Politics, History
and Medicine, (1)

Public lectures on medical subjects were advertised
until after the beginning of the nineteenth century;
Dr. John Taylor, a surgeon, travelled the country lectur-
ing on the diseases of the eye in the 1740's (2) and
George Wallis lectured inm London from 1762 - 1798 on the
theory and practice of medicine. (3) Mr, Wilson adver-
tised in the 'Morning Post' of 1801 that he would begin
his Spring course of lectures on anatom&, pathology and
surgery at the Theatre of Anatomy in Great Windmill Street,
but these lectures were obviously for medical students
since practical anatomy was performed in the mornings.(4)
Mr. Fox advertised his lectures about the structure and
diseases of the teeth which were to be delivered at
St. Thomas' and Guy's Hospitals in the same year. (5)

Also in 1801 George Shaw M.D;, F.R.S., advertised a
course of about twelve or fourteen lectures omn Natural
History to be read at the Leverian Museum and the lectures
were to be given every Monday, Wednesday and Friday:

"Those Gentlemen and lLadies who mean to attend,

are requested to give in their names at the Leverian
Museum, before the 13th instant.

(1) ‘Lysons 'Colectanea' Vel., 2,
2) Hans. Op, cit. P, 150,
3 Ibid.

4 Morning Post, Jan, 8th, 1801,
5) Morning Post. Jan, 24th. 1801,
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Admission to the Course of Lectures, Two
Guineas."(1)

A more specialised course of lectures was that de-
scribed in the Morning Post of 5th April 1802, as follows:

"To Artists Professional and other Gentlemen.

Theatre of Anatomy, Blenheim-Street, Great
Marlborough-Street - Tomorrow, the 6th of April, at
Nine o0'Clock in the Evening, Mr, BROOKES (Member
of the Royal College of Surgeons, London, and for-
merly assistant to John Sheldon, Esq., F.R.S.,
Professor of Anatomy in the Royal Academy) will com-
mence a Course of Lectures on the Human Bones, Muscles,
and on Comparative Anatomy, particularly intended
for the instruction of Artists, Professional and other
Gentlemen, The Student will have the privilege of
attending the Dissection Room, and of drawing the
Muscles and Bones, from the dead Body, and the
Skeleton etec, .o..."

The advertisement continued by mentioning that dissections

of animals could be performed by demomnstration, that models
would be used and that lectures would be given on anatomy;
phy;iology and surgery., A Mr, Blair lectured on Anthropology
and on Physiology, as witness his two advertisements:

"Mr. Blair's Lectures in Anthropology; or A
Course of Lectures on Picturesque Anatomy and the
Animal Economy, delivered on Tuesday evenings at
the Bloomsbury Dispensary; wherein the structure and
functions of the human body are familiarly explained;
and illustrated by anatomical preparations, drawings,
models, casts, and a living muscular subject, for the
information of scientific persons, amateurs of
Natural History, students in the liberal Arts and
professional men in general." (2)

Two years later Mr., Blair wrote:

“Mr, Blair's Physiological Lectures (for the

(1; Morning Post. Apr. 3rd. 1801.
(2) Morning Post, Jan, 15th, 1803,
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information of Scientific and Professional Gentlemen,

Amateurs of Natural History, Students in the Liberal

and Fine Arts etc.) will re-commence next Tuesday

evening, at the Bloomsbury Dispensary, No, 62 Great

Russell-Street,"(1)

A Dr. Garnett was active in delivering publiec lectures,
too:

"On Wednesday, January 27, at Eight 0'Clock in
+the Evening, at the request of several Gentlemen
in the City, Dr. Garnett will deliver a Course of
Lectures on Zoonomia; Or, the Laws of Animal Life,
At Tom's Coffee House, No, 31, Cornhill,"

The course of fifteen lectures was to cost one guinea

for gentlemen and half a guinea for ladies,(2) 'In the
same year Dr, Garnett began a course of lectures on botany
at his home, 51 Great Marlborough Street, The prices for
the course of not less than twelve lectures were as ahove
and it was one,

",v... in which the Principles of Botany and
vegetable Physiology will be familiarly explained,
and the application of this Science to Agriculture
and Horticulture pointed out."(3)

In 1809, ‘P, Roget M.D. advertised a course of lec-
tures on animal physiology to be held at the Russell
Institution, The course cost one guinea and it consisted
of,

"..... Philosopliical Views of the Natural
History of the Animal Creation and intended to point
out, on the system of the late Doctor Paley, the

marks of design and benevolence exhibited in the
faculties and organization of different animals."(4)

(1 Morning Post, Jan., 1805

(2) Morning Pest. Jan., 19th, 1802,
53\ Morning Post., May-24th, 1802,
4 Morning Post. Apr. 11lth, 1809,
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In 18i1, Dr. Thornton gave public lectures on botany’
to aid "British Prisoners in France and the Distressed
Manufacturers of the United Kingdom."(1l) He held similar
lectures in 1813 for the benefit of "Sufferers in Russia®”
and, in that yéar too, an advertisement declared:

"A Course of Botany. Dr. Thornton proposes
giving a Popular Course of Botany, compressed into

Six Lectures, by means of most beautiful Transpar-

encies - of Flowers, brilliantly illuminated with Gas-

Lights, in the Grand Saloon, 98 Pall Mallr(2)

It would be foolish to pretend that the audiences
at such lectures as these were wholly composed of people
who were passionately interested in natural science for
its own sake. The beau monde and the middle classes often
attended because it was fashionable to do so, just as
many of them attended the lectures giwen by T. H. Huxley
at the Royal School of Mines in later years with the same
m;tive only to find that his lectures drew ever-increasing
numbers of workmen who wanted to learn physiology and
zoology and who had a thirst for knowledge that was hardly

‘genteell,

(d) Scientific Societies and Mechanics'
Institutes etc.

At the close of the eighteenth century industrialists,
professional men and others were becoming fascinated by
science, Among the members of the Birmingham Lunar Society

who were particularly interested in botany were William

21; Morning Post Apr. 10th, 1811,
2 Morning Post Apr. 56th, 1813,



-293-
Withering anq Jonathan Stokes, both of whom were, in
addition, Fellows of the Royal Society, Dissenters were
always well to the fore in showing an interest in Science
and one such member of the Society was Joseph Priestley.
Eeasmus Darwin, R. L, Edgeworth and the author and cam-
paigner against slavery, Thomas Day, took part in the meet-
ings. Samuel Galton F.R.S. wrote a 'Treatise on Birds'
and was both a chemist and a botanist, Erasmus Darwin
founded the Lichfield Botanic Society and a Philosophical
Society at Derby in 1784,(1)

There was a close connection between the Manchester
Literary and Philosophical Society, founded in 1781, where
it first met in an Unitarian chapel schoolroom, and the
Manchester College of Arts and Sciences which was opened
in Manchester in 1783 te provide instruction in the even-
ings for young professional and business men. This College
at Manchester was partly inspired by members of the Philo-
sophical Society., Other such gatherings of scientists
and those interested in Science resulted in the formation
of similar Societies in Bristoel, Leeds and Newcastle.

Brian Simon summarises such movements whenr he writes:

"The forward-looking industrialist of this age
was often a scientist-innovator as well, abreast of
and developing science in its practical applications. ...

The advancement, dissemination and application
of science was, then, the chief bond linking these

(1) B. Simon. Op. cit. Pp. 17-21,
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groups, and they found a field of application not only
in industry but also in civiec affairs, in particular
in public health, Matthew Boulton took a keen in-
terest in the Birmingham Dispensary. Thomas Percival
was described as 'a leader in every medical, hygienic,
literary and educational movement in Manchester'; he
wvas among those who persuaded Peel to bring in his
first Factory Act, With the aid of other leading
doctors he developed the Manchester Infirmary, with
out-patients' department and dispensary, founded the
Manchester Board of Health in an attempt to amelior-
ate conditiéns, concerned himself with other projects
for sanitary improvement, and advanced propositions
for smoke abatement,"(1)

Yet other movements which resulted in the further
dissemination of popular science were those which caused
the formation of Mechanic's Institutes, Thomas Kelly,
in an article concerned with their origin, points out that
they were formed against a background in which the spread
of lecturing about popular scientific subjects was marked.
He notes, too, that such subscription lectures were mainly
intended for middle-class men and their wives and writes:

"When we bear in mind the considerable middle-
class element in the later Mechanics' Institutes it
is clear that in some respects they did no‘more than
provide a local habitation and a name for a good deal
of activity that was already going on before,"(2)

Whatever the intentions behind the Mechanics' Institute
movement of providing systematic sé¢ientific instruction
about the jobs their members performed for their living,

the Institutes did give instruction in science to the

lower middle-classes as well as the artisans and they did

1) Simon. Op. cit. Pp. 19-20 & 21-22,
2) T. Kelly. ‘'The Origin of Mechanics' Institutes.'
B.J. Edn., Studies., Vol. I, 1952-83.. P, 19,
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give rise tp the nineteenth century system of technical
instruction, Lecturgs on the natural sdiences, including
bdtany, zoology, entomology and physiology were given in
many of them and in the mutual-improvement club;, Athaneums
and the Owenite Halls ‘of Science that followed them in
the 1830%s and 1840's,

Prom 1660 onwards there were published various ency-
clopaedia's and dictionaries ;f 'Arts and Sciences' (see
Hans. op. cit. Pp, 152-155) and the Society for the Diffu-
sion of Useful Knowledge published the cheap and relatively
short works of acientific and cultural information contained
within the 'Library of Useful Knowledge' and the 'Library
of Entertaining Knowledge' in the 1820's, and, in the
1830's the 'Penny Magazine' and the 'Penny Cyclopaedia',
The publication of these and of the 'Mechanic's Magazine'
was the source of much controversy which does not concern
us herez, but during the 1830's and 1840's there was a
spate of such didactic publicatidns.

Two quotations taken from Mumford's historical
account of Manchester Grammar School serve to show and
underline the interest in natural history which has been
a feature of different aspects of English Society during
the period under review,

"If, however, the studies of physical science
and chemistry were little favoured by the classically

educated boys of the Grammar School, the studies an-
cillary to-the medical profession, and those which

engaged the leisure of the wealthy, such as the Fine
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Arts, Natural History, &c., secured more consideration.
Botany, as an out-of-door inexpensive hobby, continued
to be studied even by the humble members of the com-
munity. Thus George Caley explored the districts

round Manchester very thoroughly and was employed for

a short time at Kew Gardens under Sir Joseph Banks,
(1743-1829)."

Caley then compiled studies of English plants whilst in
the employment of Dr, Wedbury, was sent by DBanks on an
expedition to New South Wales and his collection of quad-
rupeds, birds and reptiles was finally purchased by the
Linnean Society in 1818,(1) From the same source we

read,

"The atory of James Henry Clough (1734-1804), of
Longsight, is also of interest. He was a handloom
wveaver and diligent botanist., Whilst watching the
passengers alight from the Bridgewater Canal packet
at Knott Mill, he was accosted by a.gentleman .....
Congenial conversation sprang up, for the visitor was
interested in the newly established Liverpool Botani-
cal Gardens, So sound and so extensive was the bota-
nical knowledge of the old weaver that he was invited
to join the meeting to which the traveller was going.
A few months later Clough was offered an important
position at the Liverpool Gardens, and a sum of money
was presented to him to recoup the expenses of his
outlay,"(2)

It has been possihle to trace éome of the motives
which led to the inclusion of a relatively small amount of
biological teaching, of one sort or another, in Englgsh
schoois. Often these were religious, only very occasionally
is it possible to report that such motives were to be

found in utilitarian concepts., An agricultural and growing

(1) A. A. Mumford. 'The Manchester Grammar School -
15156-1915', Longmans 1919. P, 220,
(2) 1via,
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horticultural tradition, a Disseming zeal for enquiry into
natural phenomena and alreligious desire to understand the
phenomena of Nature, all help to explain the production

of natural historians of all classes and occupations for
which this country is jugtly famous, But there were other
reasons for the inclusion of biological topics in school
"studies,

IV. The functions of Biology and Nature Study in
. Schools

When the sciences were first being introduced into
school curricula, such subjects as chemistry, physics,
mechanics, etc., answered the need for useful studies from
which a schoolchild could obtain information that would
prepare him for the purpose of obtaining a job,

In the case of biology, however, there were two atti-
tudes that were applied in recommending its inclusion,
First, since the sciences were observational,logical and
experimental studies and, since it was firmly believed
that the processes applied to studying : one set of prob-
lems and their solution could profitably be applied to any
other set, it was postulated that the biolegical sciences

offéred a sort of géneral, preparatory training in observa-
tional techniques, Botany, of course, was the easiest to
apply in this respect, Now in science there is a great

deal of truth in this, for the use of a logical seqguence

of enquiry that we call the scientific method is as valid
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in one science as i? is in any other. The fallacious as-
sumption, however, that childfén who had been 'trained' to
observe by classifying flowers and occasionally dissecting
them to aid that classificatory process, could or would
employ their sharpened wits the better to understand the
more mathematical sciences, led to confusion in science
teaching. The importance of invoelving children in a prac-
tical way with their studies was not fully grasped and so
what biology teaching there was soon relapsed into an imi-
tation of the older methods of learning from books and the
committal to memory of lists of data, It should be added
that it was not until well after the 1850's that the bio-
logical sciences (with the exception of physiology) became
much more than classificatory studies,

On the other hand, there were some who agreed with
T. H, Huxley and Froebel that science was only a part of
an educational process which ought to attempt to instruct .
children about life and the living of it, In this respect,
the sciences demanded a place because it was felt that
school studies should offer a breadth and wealth of
material that was, besides being useful in a purely mater-
ial sense, of tremendous value in giving them a vision of
the unity of life as well as in supplying them with a fac-
tual knowledge about matters which would certainly concern

them in a scientific age., Such a concept was a liberal

one, not only because it asked that children be introduced
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to a larger range of subjects, but also because it treated
the educative process for all children in a causative
fashion, The effect of such a process would be to create
in children an awaremess of all the stimuli - mental and
physical - that surrounded them and affected them and so
provide a training that combined the development of intel-
lectual discipline with knowledge,

Now it seems to me that the twentieth century concep-
tion of Nature Study has always contained something of both
ideals to which we have been able to add concepts of chil-
dren's development, both emotional and intellectuwal, during
the years of schooling. Research along these lines is en-
abling teachers to make a re-appraisal of what can profit-
ably be taught in science to certain age-groups. Although
the aims of nature teaching have not altered much the
methods of attaining them are much more attuned to child-
reality,

Kenneth Richmond has pointed out that what we call
'nature study' has arisen with confused terms of reference,
as it were, and he writes of its amorphous qualities.(l)

We have seen, in the first chapter, the confusion of termi-

nology that has been applied to thése studies and also

how vast are the fields of enquiry that could be attempted.
I suppose that if we try to define what we mean nowa-

days by 'nature study' there would be some measure of

(1) Ww. K. Richmond. Op. cit. Pp, 19-20,
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agreement that such a topic would include a treatment of
the lives of animals and plants congsidered im the light of
their natural envirommental niches and that the teaching
should be both scientific and simple, taking in, as it
would, the stages of development through which the children
pass from the age, say, of five,

I suppose, too, that the scientific approach would be
directed towards the progressive training of the childrens'
senses so that the stimuli they received by handling and
seeing and otherwise appreciating the things that surround
them could logically be disciplined.

If we accept this, would it not be possible and reason-
able to infer that, providing children can be trained in
this way, we may send them on to a secondary stage of
schooling readily equipped with a limited series of con-
ditioned reflexes? Might we not infer, then, that such
young minds are intended to receive a preparatory training
in scientific method so that they may specialise in science
later, if given a more suitable training in abstract think-
ing when they are mentally equipped to deal with it? -

The assumption here is that science is something al-
most unnatural to human thought and that the training of a
scientist is the only means of using the senses in a logi-
cal and commonsense way. When it is considered that in-

tellectual control and the discipline of the senses are as

much a part of the essential training of an artist and a
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musician as they are of a mathematician or a botanist the
fallacy is apparent. The point about science teaching and
nature work in the schools is put in 'Approaches to Science
in the Primary School' when the authors of that, volume state,

"The present volume assumes that there is a gen-
eral case for the education of the whole child - that
is, for an education which makes the utmost use of
his own springs of interest and of his spontaneous
activities, in order to develop all sides of him,

The special argument here is that the education
of the whole child, if at all complete, will of its
own nature embrace much of the education of the future
scientist., And conversely that the education of the
future scientist should begin as the education of the
whole child. In other words: +that the aims, proce-
dures and attitudes of mind which we usually regard
as most distinctive of the scientist are in fact
strongly rooted in all of us and form part of our
common human heritage."(1)

This is a point of view with which I am in agreement, I
believe, with the authors, that children naturally gain
experiences by active exploration, by experimenting, by
asking questions, by collecting and ciassiffing things

and information and by using their imagination, a quality
that these writers speak of as being "no less vital for

all ﬁajor scientific progress."(2) When these activities
are disciplined the result is the production of what we
like to call the 'scientific method'. I would add that the
biologist has, therefore, no monopoly in this respect; all

that “he can claim is that the study of nature offers pos-

sibilities of sensory appreciation, usage and training as

(1) E. Lawrence, N. Isaacs & W, Rawson. 'Approaches to
Science in the Primary School.,' Educational Supply
Asscn, 1960, P, 6,

(2) 1bia. P, 13.
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good as any other, but that these are aided by a sympathy,
a delight and an interest in living creatures which young
children possess,

But if nature study was only concerned with the use
of the senses in a passive way then its purposes could as--
well be served by bringing into the classroom as many nat-
ural things, living and dead, as possible, Indeed, some
training of the senses can be achieved in this manner., I
have héard more expérieﬁced observers than I intimate that
a great deal of nature study work in the schools is gill
conducted in thié way. An occasional nature walk!does n$£h-
ing to alleviate what is, in essence, an object lesson and
it is not too cynical to observe that 'nature' is meaning-
less to children if they do not get their hands dirtf{
When large numbers of pupils are conducted from school to
the seashore, a wood, a hedgerow or a park, for in:ﬁance,
and nothing is done, then the ramble is little more than a
treat and a chanée; certainly it is neither nature study
nor a scientific exploration.

Surely the essence of nature study for young children
is not only that things can be observed but that thingé
can be done? It is not enough to océupy the senses alone
for the learning process is not purely an automatiec res-
ponse to sense-experience but begins witbhin the child, and
it is important that they should continue to ask 'why?'

about the things .they experience, Since we spend our lives
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gaining these experiences by asking questions and doing
things to find the answers, a method which is the basis of
any scientific reasoniung process, it seems illogical not to
utilise and encourage these in children when the activity
and gquestioning are in full spate,

It would, be illogical, too, to expect children to
repeat the sum of human experience. Practical nature study
needs a great deal of directional influence and guidance
from the teachers and it must always be adapted to the
developing abilities of the children, Professor Piaget
stresses this when he discusses, in an article in a
U.N.E,S.C.0,., pamphlet on-Natural Science teaching, the
almost complete lack of deductive and inductive ability
in children of Primary and Junior school ages:-

",....: the same arguments (identical even in
spontaneous verbal expression) are not applied at the
same age to different notions (such as matter, weight
and volume), but have to be rediscovered or recon-
structed upon introduction to each new system of
facts.! In other words, for the whole duration of
primary education, formal logic does not yet exist:
the most exact reasoning of which children of 7 to
12 years are capable consists only of concrete opera-
tions, i.e., of interiorised actions, connected with
a definite equipment for manipulation and experiment,
Hence the absolute necessity of using activity methods,
since thinking proceeds from action and does not
precede it."(1)

Thistle Harris is also concerned with this point when she

writes in her book, 'The Teaching of Nature Study',

"Even in the primary school the intense curiosity

(1) J. Piaget in U,N.E.$.C.0. pamphlet No, 111, ‘'Intro-
duction to Natural Science in Primary Schools.,' P, 36,
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that is characteristic of the nursery séhool child
tends to be replaced by a docile acceptance of the
teacher's authority. Some writers have suggested
that the child's natural curiosity is subdued because
schools do not make provision for the nermal maturing
concepts that come with developing experience, My own
observations of practising teachers suggests that
they try too hard to pass facts of natural history

on to their pupils. Even when these facts are accur-
ate and relevant the children have not always been
able to assimilate them because they have mot the
experience to appreciate their significance, As
potential scientists, however, children even of tender

years can pursue an investigation along lines suggested

by an understandiung teacher. In doing this they can
scarcely fail to arrive at some facts which are sig-
nificant to them because these have grown out of
their own experience.(1)
Miss Harris indicates her attitudes towards Nature Study
teaching in the summary to her book, part of which I have
included as Appendix 9.

At the very youngest level, in the Infant school,
nature study ought to aim at increasing and widening the
children's experience of natural things so that they can
find out for themselves something about animals and plants
and the forms, shapes and colours of these can be used to
further the simple classificatory desires that young chil-
dren exhibit. It is at this level, too, that teachers cap
begin to channel the interest that boys and girls show for
living creatures into a real love for them which is not
sentimental, The nature work may be seasonad in its plan-

ning and anecdotes and stories used to teach the youngest;

nature study may form a part of a project or be taught as

(1) T. Y. Harris. 'The Teaching of Nature Study'.
Australian Council for Edn. Research. 1954, P. 3.
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group activities, but the children should have first hand
knowledge of other creatures apart from the familiar mam-
malian pets,

In Junior schools the work can become more experimental
and ecological in simple, factual ways, When they can
measure and count, the pupils can be shown some of the tech-
niques of investigation and simple'ways of expressing res-
ults, but it must be remembered that older childrenm in such
schools will still introduce elements of phantasy into
their explanations and be unable to grasp abstract concep-
tions of their world., Whilst the more rural schools have
a better choice of varied natural environments even brick
walls have their own particular flora and fauna, aquaria
can be constructed and maintained so that investigations
into their contents can be carried out, things can be grown
in pots and boxes in the classroom and experiments conducted
there, and it would be a rare town where there is not some
green space that can be used for biological enquiries.

I feel that the practical teaching of nature study
needs the guidance throughout a school of the specialist
teacher to whom the other teachers can go for help and
advice with their nature work., If he or she is an enthusiast,
all the better, for this is the first form of scientific
enquiry with which children come into contact in schools,

It seems, they, as if we have travelled a full circle

in considering nature study teaching in schools. Having
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commenced with the advocacy, some centuries ago, of the
teaching of all natural phenomena, the schools have now
begun to instruct childrenm about natural things in a simple
wvay which is much more adapted to the stages through which
a child passes in his real understanding of the phenomena
of his environment, Yet we seem to believe that such teach-
ing is mainly the province of the schools for younger chil-
dren and that specialisation in the sciences must immediately
follow in the next stages of their school careers, when
formal teaching and abstract concepts dominate the teaching
matter, If it can be claimed that nature study is an im-
portant part of a general education and that the teaching
of it can, and should, be practical and scientific, it
does not seem reasonable that this study should be replaced
by the more formal teaching of 'general-' or 'elementary
science' in the secondary modern schools or in the junior
forms of grammar schools., Whilst the laws of nature do
not change the nomenclature applied to the study of them
does so abruptly as one stage of schooling succeeds another,
and it remains somewhat of a puzzle that whilst we con-
sider that it is reasonable to teach nature study to a
ten-year-old, that child may, at eleven, begin the formal

study of the sciences and never study 'nature' again,
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APPENDIX 1.

This extract, from a paper by the Rev., W. Tuckwell (Head-
master of Taunton College School) entitled 'The Method of
Teaching Physical Science in Schools' is taken from Appen-
dix II of the Sixth Report of the Devonshire Commission,
The paper is dated 1869,

"The time to be given to science should not be
less than three hours a week .,...,. The fifth year
is given to botany. If a good book is used, if each
boy works for himself with lens and knife, if 'Henslow's
Schedules', or a modification of them, are regularly
filled up; above all, if plates are not made to do
the work of living plants, the pupils will at the
year's end thoroughly understand the principles of
Classification, will know the characteristics of at
least all the British orders, and will be able with
the help of Bentham or Babington to make out almost
any English flower. The boys who have completed
this course will be from 16 to 17 years old., Some of
them will now be leaving school; those who remain
will give the rest of their time to physiology.
They will begin with human and will pass to comparative. -
physiology, using in the first Professor Huxley's
valuable little book; dependent for the second, eof
which no school manual exists, on the skill and method
of their teacher, But whether at the earlier or the
later age, they will pass out into the world unmeas-
urably superior to their contemporaries who know not
science, with doors of knowledge opened which can
never again be closed; with a fund of resource estab-
lished which can never be exhausted; with minds in
which are cultivated, as nothing else can cultivate
them, the priceless habits of observation, of reason-
ing on external phenomena, of classification, arrange-
ment, method, judgement,

"teese. In botany the book for the boys' use is
Professor Oliver's 'Lessons'; but the teacher will
find great advantage from Le Maont's 'Legons de
Botanie'. An excellent modification of Henslow's
Schedule is published by Professor Babington for the
use of his Cambridge classes, and Lindley's 'Descrip-
tive Botany', price ls., is a most useful help, Every
boy should be furnished with a small deal board, a
lens, and a sharp knife, The botanical microscope
whiech I exhibit, includes a lens fixed or moveable,

a black glass stage, two dissecting needles and a
forceps is made by Mr, Highley; of Green-St. Leicester

Square, ..... Fitch's diagrams, ‘designed by the
Committee of Council on Education which cost £2 9s.



the set are a valuable help to the lectures; and for
schools which have large purses or liberal friends,
Dr. Auzoux's models of plants and plant organs,
ranging in price from 20 to 100 francs, and 10 times
the size of life, form a luxurious assistance to
beginners ,.... The same excellent modellist, who'se
catalogue is on thé table, provides every organ
necessary for the study of comparative and human phy-
siology, .c..."
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APPENDIX 2.

An extract of the evidence given before the Schools
Inquiry Commission by the Rev, William Tuckwell, M,A.,
Headmaster of the College School, Taunton, 16th November,
1865, Volume V. ..Part II Pp, 152-153,

Having stated that physics and chemistry should be studied
and that such study should begin at the age of eleven,

and having discussed the content of the lectures, the
evidence proceeds: :

Q. 10,467. - From chemistry you would proceed to what?

- To physiology. I should begin with human
physiology. It is a question that I am not
sure I have yet settled, hut I have taken
the opinion of all the best teachers at
Oxford and Cambridge, and I am disposed at
present to begin with human physiology. I
find, as far as I have gone hitherto, and
as far as 1 have learnt myself, that in
studying the lower animals, the boy is em-
barrassed by his not having the highest
conception of the organ that he proceeds
to deal with. His appreciation of the
nervous system of a leech is imperfect,
because he has not yet realised the highest
form of which the nervous system is capable,
and therefore though in theory it sounds
better to begin with a first modification
of a system, and work it up to perfection,
in practice I am disposed at present to
think it best to begin with the highest
possible manifestation of the functions and
organs, and to go downwards,

Q. 10,468, - Do you think it will be practicable to give
such an amount of instruction in a science
like physiology, particularly human physio-
logy, to boys who must have but very vague
notions of the anatomy of the bhody? Physio-
logy is really, we may say, the use or action
of bodies; do you think that there may not
be some difficulty about imparting informa-
tion as to the use and action of bodies with
such a very imperfect knowledge, as boys must
necessarily have, of the bodies themselves?

- Of course you cannot produce a human subject
in a lecture room, but you can produce a
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skeleton, and the boys obtain the most minute
knowledge of the skeleton and of the skull

in that way. You can get most admirable

wax models of the principal muscles at a
certain shop, on a small scale, You may get
beautiful models of the eye and the ear,

and the drawings that you can get of all

the interior of the human body, the digestive
organs and so forth, are only second, to
actual demonstration; and lastly, there

are a great number of points which you ecan
illustrate by getting a hare or a rabbit from
the market, cutting it up, and teaching the
boys to handle and see for themselves, I

am not, of course, pretending to make first-
class physiologists, I am using the study

as a means, My object in teaching physical
science is twofold:- It is to give that
mental training which I believe physical
science to give extensively, and it is to
open the doors of knowledge which boys will
not of themselves open in after life,

Do you propose any course of instruction in
botany?

I hope to make it rather a resource than a
subject, I do not quite see how to bring

it in, but I have the books that Henslow
composed, and I have a very nice botanical
garden, which contains an entire collection
of typical British plants, and propose next
half year, on half-holidays and summer even-
ings, to take the boys through a course of
classificatory botany, and of the mnatural
system,

Has it not struck you as possible, being

in a rural district where you have abundant
opportunities of collecting plants, that

you might have peculiar facilities for
studying botany, that classificatory botany
might be a very useful instrument for train-
ing boys in accuracy of observation, and that
the anatomy of plants, with the assistance

of the microscope, would afford you excellent
opportunities of giving really scientific
information on vegetable physiolagy?

I had reserved vegetable physiology as one
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of the luxuries which a boy who had passed
through the other course was to indulge in;
I have not been able to get it: into the
course that I contemplate dt present, As
far as regards the names of the plants, many
of the boys know them already; of course to
name English plants is not botany; but the
boys are encouraged to bring their plants

to me, and to the botanical garden, and to
compare them. In fact half the boys have
acquired the knowledge of a great many plants
and something of their habits, which they
had not before I came to them, Botany is

so far a difficulty with me at present that
I do not quite see where to get it in.
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APPENDIX 3,

This information is taken from Appendix II of the Sixth
Report of the Royal Commission on Scientific Instruction
and the Advancement of Science, (Devonshire Report) P, 31
and consists of two examination papers set in Botany at
Clifton College in 1871,

Intermediate Examination. Feb, 13th 1871,
Botany III« and IXI}

1, What is a "receptacle"? Sketch and describe its form
in the geranium and strawberry,.

2, Give the meanings of these words: perianth, polysepalous,
aestivation, stigma, distractile connective,

3. Describe the structure of the stamen, and show how its
parts correspond with those of the ordinary green
leaf, -

4, In what way are the floral leaves of the sweet pea
arranged in the bud?

6. What forms of the calyx are found in the dandelion,
daisy and gooseberry?

6. Sketch and name some of the chief varieties of the
regular gamopetalous corolla.

Terminal Examination. Easter 1871,

Botany III« and B - Junior School IV« and B III
Examiner, Rev, G. Machoskie LL.D,

1. What is meant by the word "superior" with reference to
the calyx and ovary? Give examples of a superior and
an inferior ovary,

2., Describe the petals, the stamens, and the fruit in a
Cruciferous plant,

3. Give, very briefly, the meanings of these words:-

Epicalyx Introrse . Pome
Papilionaceous Syncarpous Achene
Polyadelphous Dehiscence Cone

4, What is remarkable about the calyx, corolla, and anthers
in the dandelion or thistle?

5, Show how these three fruits differ: Strawberry,
.blackberry, and mulberry,

6, Describe the fruit called a "legume", Show how it

N resembles an ordinary leaf, and contrast it with the
"follicle".

7. Name the principal forms of cells and vessels.
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8., Distinguish between the exogenous, endogenous, and
acrogenous stem, Give examples.
9. What action have plants upon the atmosphere?

Candidates are not expected to write upon more than
six questions, and a few good answers will receive more
marks than a larger quantity of inferior ones,
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APPENDIX 4.

The Codes of the Education Department after 1870,

This information is extracted from 'Special Reports of
Educational Subjects 1896-7' and the article 'Public
Elementary Education in England and Wales, 1870-95' by

M. E. Sadler and J. W, Edwards. H.M.S.0. 1897, Pp, 56-63

IX, - SUBJECTS OF INSTRUCTION 1IN DAY SCHOOLS.

The subjects of ingtructionm in 1871 were:-

Obligatory ~ Reading, writing, arithmetic, and
(for girls) plain needlework and cutting out

Optional - Specific subjects for scholars in
Standards IV. - VI, but it was distinctly stated
that drawing and music would not be recognised
as specific subjects, and (for boys) drill.

Class subjects. These were first introduced by the Code
of 1875, when a grant of 4s, per scholar above seven years
of age was payable if the classes from which the children
were examined in Standards II - VI, or in specific sub-
jects, passed an examination in any two of: grammar,
history, elementary geography, and plain needlework. A
change was proposed in the Code of 1880 whereby "the
choice of managers is no longer confined to these four
subjects, but may extend to any others which can be
reasonably accepted as special branches of elementary
ingstruetion, and properly treated in reading hooks, graded
80 a8 to suit the capacities of the children of various
ages, in whose hands they are placed."

New subjects were not, however, taken up to any
congsiderable extent., In the year ended 31lst August 1882,
natural history was taught in 11 instances, domestic
economy in 8, chemistry in 2, agriculture in 1, and men-
suration in 1.

By the Code of 1882, the recognised class subjects
were English (which was compulsory if any subject was
taken), geography, elementary science, history, and needle~
work. By the Code of 1895 object lessons and suitable
occupations for Standards I - III were added to the list
of class subjects,.

"The wider range of class subjects allowed by the
Code under the head of 'elementary science' is being
gradually takem advantage of," - Committee of Council
Report, 1895-6,
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Under the Code of 1896, object lessons became
obligatory in all day schools for older scholars, and,
in that year, the list of class subjects was: Inglish,
geography, elementary science, history, object lessons
for Standards I, II, III, suitable occupations, needlework
and domestic economy (for girls only).

Specifiec Subjects, Extra grants were firsgt offered in 1867
to schoola which, inter alia, tauglht one or more specific
subjects of secular instruction beyond reading, writing,
and arithmeti¢; but it was under the New Code of 1871
that a special grant was first made for each individual
scholar passing., The grant was of 3s. per subject per
scholar passing an examination in not more than two such
subjecta, The scholars presented were in Standards IV -
VI and the list of specifiec subjects was: Geography,
history, grammar, algebra, geometry, natural philosophy,
physical geography, the natural sciences, political
economy, languages or any defimite subject of instruction
extending over the classes to be examined. '

The Code of 1875 raised the grant to 4s. a subject
and children who had passed Standard VI were allowed to
take up three subjects, Under this Code, geography,
history and grammar became 'class subjects' and algebra,
Euclid and mensuration were joined together under the
name 'mathematics', but, in 1883, algebra was again
separated,

The Code of 1882 added english and physical geography,
the latter under the title 'geography' to the list of
class subjects and only scholars in Standards V - VII
were allowed to be examined in specific subjects, when
each scholar could take no more than two such subjects,
The result of both changes was to lower the number of
candidates presented for examination,

In addition to those already mentioned, the follow-
ing subjects were taught under this heading: mechanics,
Latin, French, German, animal physioleogy, botany, principles
of agriculture, chemistry, sound, light and heat, mag-
netism and electricity, book-keeping, shorthand, domestic
economy (for girls), elementary science, experimental
mechanies, fruit culture, geology, history (advanced),
horticulture, hygiene, manual instruction and applied
drawing, natural philosophy, navigation, practical science,
political economy, and social economy.
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APPENDIX 5,

The following is an extract from 'Special Reports on
Educational Subjects 1896-7' and the article in that
volume, 'Public Elementary Education in England and Wales,
1870-1895' by M. E, Sadler and J. W, Edwards. 'The tab-
ular information from which the following data has been
taken is on Pp, 64 and 65 of the above and is headed
"Table showing the Number of Day Scholars presented in
the various Specific Subjects, 1872-95",

Torr madine oy | amand [ potans| 230 fonemtatey [PAVpAEY-
below)
1872 ©1036| - 901 - - 9 8
1873 658 725 - - 14 70
1874 1088 660 45 - 41 115
1875 . 2087 966 58 - 26 11
1876 8553 5936 483 - 27 20
1877 18936 13032 913 - - -
1878 23126| 15866 928 - - -
1879 20459| 20506 | 1332 - - -
1880 34288| 24725 | 1853 - - -
1881 34382| 25886 | 1903 - - -
1882 34207] 27683 | 2149 - - -
1883 22521] 20027 | 2672 422 368 1329
1884 - 22857 | 2604 | 1859 1047 4497
1885 - 20869 | 2415 | 1481 1095 4095
1886 - 18523 | 1992 | 1351 1158 4285
1887 - 17338 | 1589 | 1137 1488 3408
1888 - 16940 | 1592 | 1151 1808 2955
1889 - 15893 | 1944 | 1199 1531 2745
1890 - 15842 | 1830 | 1228 2007 3476
1891 - 15050 { 2115 | 1231 1847 3639
1892 | - 13622 | 1845 | 1085 1935 3501
1893 - 14060 | 1968 909 2387 3349
1894 - 15271 | 2052 | 1231 3043 4215
. 1895 - 17003 | 2483 | 1196 3850 4112

% From 1883 the figures given under the column 'Pliysics'
were in fact divided under the titles 'Sound, Light and
Heat' and 'Magnetism and Electricity.'
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APPENDIX 6.

This tabular data has been extracted from various volumes
of the Minutes of the Committee in Council, and refers to
8pecific Subjects under Article 21 of the Code of 1875 and
succeeding Codes.

Schools organised by:
British
Nat. Soec !
. * * Wesleyan Roman School
Year Subject ¢ e e and _ |Catholic.| Boards
‘ ‘| other schools;

1875 | Animal Phys, 534 288 - 144
Botany 58 - - -
Animal Phys, 2755 1535 1 1645

1876 _

Botany 2317 174 1 71
Animal Phys, 5001 3597 1 4433

1877
Botany 403 276 - 234
Animal Phys. 57317 3790 - 6339

1878
Botany 382 244 1 301
Animal Phys. 6560 4605 15 9326

1879 -

Botany 493 373 4 463

1880 Animal Phys. 7162 5126 65 12372
Botany 577 397 2 8717

1881 Animal Phys, 6710 "4827 48 14301
Botany _ 464 554 5 880
Animal Phys. 7016 4608 5 16054

1882
Botany 524 521 - 1104
Animal Phys, 5043 3463 23 13420

1883 -

Botany 387 499 2 760
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This data is extracted from 'Public Elementary Education
in England and Wales' by M. E. Sadler and J, W. Edwards.

Pp. 22 and 16.

Number of Public Elementary Day Schools under Voluntary

Management

Inspected during| Church Britisy ‘
the Year ending of Weslevan Roma? Undgnomlﬁ School
31st August England| y Catholic nat1:na1 Boards
ete,
. Inclu-
1875 19449 ded 598 2034 1136
: under
British '
1876 10046 ete. 623 2008 1596
until
18717 10472 1878 659 1974 2082
1878 10910 572 693 1436 2682
1879 11264 577 737 1449 3139
1880 11416 569 758 1438 3433
1881 11589 562 789 1430 3692
1882 11620 567 812 1422 3868
1883 11703 559 817 1412 4049
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APPENDIX 8,

An extract from the Board of Education's 'Suggestions for
the Consideration of Teachers in Public Elementary Schools'
1905, Chapter VI, concerning Nature Study.

"With a subject so wide and undefined it is evi-
dent that the teacher should have a very clear idea
of the object of his teaching; in this more than in
any other branch of the school curriculum, the
method by which the instruection is given counts for
everything, the information imparted for very little.
The one object that must always be kept in view is
the training of the child's mind, first to observation
on itas own account, secondly to such a perception of
cause and effect in nature as may lead the child inm
after life to reason about things instead of taking
them for granted. The main factor which marks off
'Nature Study' from other school subjects should be
that in it the instruction proceeds solely from
the actual object, and never from description or
reading, In practically every other subject, no
matter how successfully the teacher makes the scholar
look for the information he requires, the child has
to take things for granted and must depend on the
good faith of the teacher or of the printed book; in
Nature Study comes the opportunity of proceeding
by another method and teaching from the thing itself,
The teacher should then be very jealous not to waste
this unique opportunity, it is his one chance of
teaching from the real; as soon as Nature Study is
tanght from the book and the blackboard it becomes
worthless as Nature Study even though interesting
or useful information is imparted to the scholars.
Turning again to the object of the teaching it should
be understood that observation means something more
than merely seeing a thing, it should invelve descrip-
tion, and this again often means measurement and a
continuous record of the measurements., No oppor-
tunity should be lost of measuring or weighing,
especially in dealing with living things that are
undergoing regular change, This fosters the one
habit of mind we are seeking, that of exact seeing;
for the other - clear thinking - we must make use of
experiment, An experiment is a question asked of
nature, a particular cause is seen to be followed by
a certain effect, we want the child to get into the
way of thinking that all effects have their causes
which can be discovered if the guestions are properly
asked, Again, experiments afford the best material
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for the exercise of the obhservation, since in the first
place the arrangement of the experiment has to be
grasped, then the experiment itself has to be watched.

Nature Study proper should begin at about the
tenth year, and should be a development on more syste-
matic lines of the observation lessons given in the
earlier stages, The class may be large, in a small
country school the whole of the upper girls and boys
can be taken together, and it is very easy to make
such slight changes in the subject from year to year,
as will avoid the appearance of repetition,.

The class work is best conducted on catechetical
lines, with continuous cross-questioning to ensure
full and exact answers and to get behind mere verbal
explanations, The teacher should be very chary of
giving information; he should always try to extract
it from the thing itself by asking questions, His
aim should be to keep his children's minds active and
to guide the inquiry. Note taking is of doubtful
advantage, because scholars of the age of ten to four-~
teen will not have mastered the art of taking notes;
and notes dictated by the teacher or-copied from the
blackboard do not represent any independent effort on
the part of the scholars., The teacher may suggest
a series of headings, leaving each pupil to fill
in the notes. Notes should be in the form of sketches
whenever possible, and if written should be brief.

A sketch with a few written labels and recorded meas-
urements forms an excellent summary of a lesson, and
on it the scholar may be catechised later, Care,
however, must be taken not to overdo the drawing so

as to make Nature Study a lesson in pencil or brush
work; rapid and intelligible diagrams only are wanted,
The results of the lessons should be used for exercises
in description and short compositions; observation

is complete only when it can be reproduced in words.
Compositions, again, afford the necessary means of
testing the progress of each member of the class, a
thing which is easily overlooked when teaching
catechetically. ..... -

Without doubt the collecting instinct is the great
motive power in natural history pursuits, and most
naturalists begin as collectors. 1If collecting is
repressed, interest is apt to be repressed also. But
the habit of collecting may become a habit of des-

truction, and therefore the teacher should make the
nature study class his opportunity for develop1ng a
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respect for living things, for birds' nests and rare
plants, Children should pluck flowers carefully,

so a8 not to injure the plant; boys should be content
with a single egg of each kind. A natural history
calendar and a record on the schoolroom wall are use-
ful; the former should be renewed each year and give
the name and date of the first child to observe

each of the commoner flowers or birds or insects.

The second should give the name of the first observer
of every rare plant, bird, or insect inside the parish.
For teaching country children the art of classifica-
tion and discrimination between species, it is a good
plan to encourage each to make a dried amd mounted
collection of the local grasses, naming them from a
similar collection on the school walls.

School walks and excursions are now a legitimate
part of the timetable, but to be educationally fruit-
ful at this stage they require careful planning and
preparation. With younger scholars the school excur-
sion need not be confinmed to any definite purpose,
but with elder scholars the class should go out with
some object in view, with two or three points to
observe. An excursion may be planned, for example,
to see how the kinds of plants change as one passes
from clay to sand, the kinds of weeds that are asso-
ciated with the different crops or soils, or how plants
change their character, according as they grow in
damp or \dry situations. Much incidental matter for
observation will crop up by the way, but the walk
should be undertaken with a purpose, or very little
will be seen by anyone., .....

Nature Study in a town school presents more
difficulties if it is to represent the personal
experience of the scholars, It is not possible to
replace the wealth of material round a country child,
but descriptions and reading must not. take the place
of first hand observation by the scholars., Experiments
on the growth of a plant are just as possible, though
not always so easy. In the schools of a large town,
no matter how remote from the country, all our common
food plants should be grown, e.g., wheat, oats, barley,
turnips, potatoes, clover, peas, and beans, etc., etc,
The smallest plot of ground, even pots, will suffice,
and many lessons can be drawn as the growth proceeds.

The collecting instinct is perhaps most easily
developed in smaller towns within touch of the country;
the teacher can encourage his boys to spend their

holidays to advantage in this way, provided he checks
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the growth of the predatory and destructive habits,

Whatever the subject selected, if Nature Study
is to have its full value in the school, it must be
in virtue of the spirit in which the teacher goes to
work; he must continually ask himself whether his
teaching proceeds from the thing, whether it is
designed to encourage obseryation and thinking in his
children, to make their minds active and not merely
receptive, whether it is experimental enough, whether
it is first hand."”
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APPENDIX 9,

This material is contained in the gemneral conclusions and
recommendations made by Thistle Y., Harris concerning Nature
Study teaching in Primary schools in her book '"The Teaching
of Nature Study', 1954 Pp. 84-85

General Suggestions for Mature Study Teaching

"In Nature Study teaching itself I suggest that the
following points are important:

1. The work should be arranged on a whole school basis so
that the children gradually build up an understanding
of the basic concepts and principles that govern
the natural world around them,

2, The work should be organised round the solution of
simple problems within the scope of the child's
experience but endeavouring to widen this experience
and invelving a close study of natural material,

3. The emphasis should always be on living material in
situ, preferably in areas close at hand to permit
of continuity of observation, The material selected
for study should he commonplace for the same reason,

4, The work should be based on direct observation and on
controlled observation (by means of simple experiments)
and deductions should be limited to the data avail-
able from the observations, Later children will learn
to amplify their own observations and to check them
by reference to work already recorded in books,

5, The work should be of such a nature that children will
be able to continue it, or other work arising from
it, in their own time when they wish to do so,

6., In the main several short lessons are to be preferred
to one lengthy one. This applies bhoth to classroom
lessons and to field lessons, Ten minutes out of
doors will usually supply a fund of material feor
closer observation and discussion,

7, Organisation of classes into small groups, each working
on an individual problem, is advisable. The value
of the work lies in what the childrem discover for
themselves and therefore cosordination of the work
of the groups with one another is not necessary,
Encouragement of small groups to build up a composite

record will_hegin the trainin% of co-ordinated work
on an organized basis and will prepare children for
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undertaking class projects in which each child takes
a definite part.

8. Recording in Nature Study should be for the purpose of
developing .greater accuracy in observation,

9. Incidental work, either arising from the main topic of
study or independently of it, and associated read-
ing, should be regarded usually as contributory to
the main aim of the study. Incidental studies, of
greater interest and of possibly ephemeral existence,
may be adopted and the main topic rejected. Such
occasions will be relatively rare,
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