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# Introduction

The HPS&ST Newsletter is sent monthly to about
11,000 emails of individuals who directly or
indirectly have an interest in the contribution of
history and philosophy of science to theoretical,
curricular and pedagogical issues in science
teaching, and/or interests in the promotion of
innovative, engaging and effective teaching of the
history and philosophy of science. The newsletter
is sent on to different international and national
HPS lists and international and national science
teaching lists. In print or electronic form, it has
been published for 40+ years.

The Newsletter, along with RESOURCES,
OBITUARIES, OPINION PIECES and more, are
lodged at the website: HERE

The newsletter seeks to serve the diverse
international community of HPS&ST scholars and
teachers by disseminating information about
events and publications that connect to concerns
of the HPS&ST community.

Contributions (publications, conferences, Opinion
Piece, etc.) are welcome and should be sent direct
to the editor: Michael R. Matthews, UNSW,
m.matthews@unsw.edu.au .



http://www.hpsst.com/
mailto:m.matthews@unsw.edu.au

# Eugenics Old & New

Anyone with teaching or research interests in

the histories of genetics, eugenics and social
Darwinism can now find six outstanding scholarly
collections on those topics available in free digital
versions at the website of the Adelphi Genetics
Forum (successor to the Galton Institute, which
published them):

Essays in the History of Eugenics (1998), ed.
Robert A. Peel

A Century of Mendelism (2001), eds Robert A.
Peel and John Timson

Herbert Spencer: The Intellectual Legacy (2004),
eds Greta Jones and Robert A. Peel

Essays in the History of Eugenics (1998), ed.
Robert A. Peel

A Century of Mendelism (2001), eds Robert A.
Peel and John Timson

Herbert Spencer: The Intellectual Legacy (2004),
eds Greta Jones and Robert A. Peel

The website includes a number of other resources,
including videos of all the lectures at the recent
annual conferences. Steve Sturdy's Adelphi
Lecture last year, "The Fortunes of Medical
Genomics: A Quarter Century of Promise," may
be of particular interest.

To mark the 40th anniversary of the publication of
Daniel Kevles' landmark book /n the Name of
Eugenics: Genetics and the Uses of Human
Heredity, a Forum-supported workshop on
"Engaging with the Legacies of Eugenics Today"
will take place on Thursday 19 March 2026, 1-5
pm, at Oxford Brookes University's main campus,
with a keynote address from Prof. Kevles on
"Eugenics Old and New Amid the
Industrialization of Biomedicine." For further
information, please contact the organizer, Prof.
Marius Turda, at mturda@brookes.ac.uk

# Darwin’s Address Book

Charles Darwin’s plain little Address Book is full
of surprises. It is far more than a list of names and
addresses. Darwin also used it for notes and
memoranda on a huge range of topics. Most
interesting of all are the very many people and
things that are found nowhere else in Darwin's
writings or the vast literature on him. The
notebook is a surprise treasure trove of new
details about the life of Darwin and his family.
The notebook is very difficult to read- it has been
fully transcribed and meticulously edited to track
down the people and things mentioned by Darwin.

Hundreds of notes and links to Darwin's
publications and private papers reveal where the
entries occur in the rest of his writings and
surviving records. The editing involved hundreds
of investigations to break the enigma code of
Darwin’s abbreviated or barely legible entries.
Hence until now, many of these details and stories
remained unknown. An illustrated Introduction by
John van Wyhe sets the Address Book in
historical context. One of Darwin's water-cure
doctors was charged with manslaughter!? He
jotted down several recipes for rat poison. He
visited the grounds where thousands of pigeons
were shot out of the sky for sport? The Darwins
bought the first washer-dryer? The fireworks
manufacturer he ordered from later blew himself
up?

Introduction

https://darwin-
online.org.uk/Editoriallntroductions/vanWyhe Da
rwins_Address_Book.html

Address Book

https://darwin-
online.org.uk/content/frameset?pageseq=1&iteml

D=EH88202575&viewtype=side

Images of the Address Book courtesy of English
Heritage (Down House collection)

Dr John van Wyhe FLS

Director

The Complete Work of Charles Darwin Online
National University of Singapore
http://darwin-online.org.uk/people/van_wyhe.html
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# Towards a pedagogical epistemology of
science: SPSP Conference Session

Call for abstracts for thematic session at the
Society for Philosophy of Science in Practice
(SPSP 2026) Conference, 15-17 July University of
Cambridge

In the postscript to The Structure of Scientific
Revolutions, Kuhn famously lamented:
'Philosophers of science have not ordinarily
discussed the problems encountered by a student
in laboratories or in science texts' (2012 [1962],
187). Kuhn's lament is still pertinent. There has
been a growing literature on the history of science
education, but as Kaiser & Warwick have
remarked, 'virtually none [of the literature on the
history of science education] is concerned with the
relationship between training and the production
of scientific knowledge' (2005, 393). They argue
that there is a need for what they call a
'pedagogical epistemology of science' or 'an
epistemology of science based on training' (id.).

In history of science, there are some examples of
authors who pay attention to the impact of
pedagogy on scientific practice (Olesko 1991;
Powers 2012; Warwick 2003). But despite these
examples, the challenge posed by Kuhn, Warwick
& Kaiser remains unaddressed. Research on the
topic is predominantly situated within the
disciplinary boundaries of history of science and
science and technology studies (Wittje 2023). If
the connection between philosophy of science and
(the history of) science education is made, this is
predominantly in the context of the pedagogy of
science: how can and should history and
philosophy of science inform science teaching
(e.g. Matthews 2014).

Kaiser & Warwick thought that the lack of
philosophical interest in teaching was caused by
the abstract, theory-centred focus of traditional
philosophy of science (2005, 402). Kaiser hoped
that the practice turn in science studies might lead
to an increased interest in pedagogy: 'Practices,
after all, have to be practiced - and we are thereby
necessarily thrust into questions of scientists'
training and learning' (2005, 3). This expectation
has turned out to be too optimistic.

In Soler et al. (2014), a landmark publication
providing an overview of approaches within the
practice turn, education is not a topic of
philosophical reflection. One chapter discusses
engineering education, but again in the context of
the pedagogy of science, not as a philosophical
reflection on the relation between teaching and
research. A survey of recent handbooks and
journals in philosophy of science demonstrates
that philosophical analyses of science education in
relation to research are scarce if not non-existent.
A 'pedagogical epistemology of science' is thus
still wanting.

This session hopes to bring together papers which
provide examples of what a pedagogical
epistemology of science could look like.
Contributions can come from different
philosophical traditions and vantage-points and
involve different approaches. One could provide a
philosophical analysis of historical or
contemporary educational practices and their
epistemic relevance, or one could unearth
forgotten pedagogical epistemologies of science in
the work of philosophers of science or scientists.
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For questions on the scope and nature of the
session, contact Pieter Beck
(pieter.beck@ugent.be).

# Censorship in the Sciences: Journal issue

A special issue of the Journal of Controversial
Ideas explores the serious problem of censorship
plaguing the sciences, from the classroom to the
research lab to scientific journals. The special
issue contains nine peer-reviewed papers
including:

o From Worriers to Warriors: The Cultural Rise
of Women by Cory Clark, Executive Director of
the Adversarial Project at the University of
Pennsylvania

e Fire the Censors! It’s the Only Way to Restore
Free Inquiry by Robert Maranto, 21st Century
Chair in Leadership at the Department of
Education Reform at the University of Arkansas

® Silencing Science at MIT: MIT Shows that
Cancel Culture Causes Self-Censorship at STEM
Universities by Wayne Stargardt, President of the
MIT Free Speech Alliance

o WWith Friends Like These: On the Role of
Presupposition in Pseudo-Defenses of Free
Speech on Campus byMike Veber, Associate
Professor of Philosophy at East Carolina
University

The collection expands upon subjects discussed at
the Censorship in the Sciences conference held at
the University of Southern California in January
2025. Over 100 academics gathered for three days
to discuss what constitutes censorship, how this

problem impacts scientific research and teaching,
and how to combat its spread.

The collection also includes an introduction
highlighting the themes discussed at the
conference.

# Conference. History and Philosophy of
Science: Past, Present, and Future:

This conference will be held 24 - 26 June 2026, at
the Hong Kong University of Science &
Technology. Submissions by 31 December.

History and Philosophy of Science (aka HPS)
emerged in the 1950s and greatly promoted the
historical approach to the philosophy of science.
Despite its rapid institutionalisation in the 1960s,
HPS did not become a full-fledged academic
discipline eventually. There have been
axiological, institutional, methodological, and
practical challenges. That said, some historically
minded philosophers of science and
philosophically minded historians of science never
stop making efforts to promote the dialogue across
the boundaries and develop HPS approaches (e.g.
integrated HPS, HOPOS, and PHS). This
conference aims to reflect on the nature,
methodology, development, and prospect of HPS.

Keynote Speakers

Theodore Arabatzis (University of Athens,
Greece)

Uljana Feest (University of Hannover, Germany)

Greg Radick (University of Leeds, UK)

Alan Richardson (University of British Columbia,
Canada)

Selected papers will be published in an edited
volume, to be published by Springer, part of Asian
Studies in the Philosophy of Science.

For more information, please click
here<https://www.shanyafeng.com/hps26>.

Submission Guidelines

Please submit a 500-word abstract for blind
review via Oxford
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Abstracts<https://app.oxfordabstracts.com/stages/
79091/submitter> by 31 December 2025.

If you have any enquiries or questions, please
contact Qiyue Zhang HERE.

# Opinion Page.

The use of figurative comparisons
and analogies for science concepts

KEITH S. TABER, Education, University of
Cambridge

Keith S. Taber is Emeritus Professor of Science
Education at the University of Cambridge. He
began his career as a secondary school science
teacher, mostly teaching physics and chemistry,
before moving to a further education college as a
science lecturer (where he introduced a course of
‘science studies’ for adult returners to education
specialising in humanities and social sciences). He
moved to Cambridge to join the Faculty of
Education and Homerton College in 1999, where
he was initially mainly involved in preparing
graduates for school teaching. Later, he was chair
of the Science & Technology Education research
group and taught research methods across a range
of graduate courses. He was awarded the Royal
Society of Chemistry’s 2014 Education Award for
“For extensive research that has contributed
significantly to the teaching and learning of
chemistry concepts”.

He retired from teaching in 2020. He has been the
editor of the journal Chemistry Education
Research and Practice (2011-2018) and is
currently the Editor-in-Chief of the book series
Advances in Chemistry Education.

Personal website: HERE
Faculty website page: HERE

Introduction

I have recently shared on my website a collection
of quotes, from various sources, compiled into a
document entitled ‘Creative comparisons: Making
science familiar through language’ and described
as ‘an illustrative Catalogue of figurative
comparisons and analogies for science concepts’.!

This document (henceforth, the Catalogue) offers
a diverse selection of examples from the range of
ways people try to explain science concepts
through language using analogies and various
figures of speech. Such tactics can be very useful
given that many scientific ideas are abstract and
cannot be simply demonstrated. Whether an
example is effective or not depends on the aptness
of the comparison made, as perceived by the
audience (readers or listeners), so it can be
challenging to devise effective examples;
especially when addressing a diverse audience.
Moreover, inherently, an analogy or other
comparison is not quite the same as the thing
being explained, so such comparisons will ‘map’
in some regards but not others.

The use of such comparisons may be best seen as
an introductory tactic, which is to be followed up
in more detail once familiarity with the new idea
is established. At least, that is the case in teaching;
but this may not always be possible when
examples are used in some forms of science
communication (such as a one-off interview on a
radio programme or podcast, or a brief news
report or press release). There is also an important
distinction between whether the comparison being
used is intended to offer a technically correct
understanding, or merely to give someone a feel
for the gist of an idea. Usually in teaching the
intention is to provide some objective level of
understanding, and not just a subjective
impression of making sense. But a technically
correct understanding may not always be the


https://app.oxfordabstracts.com/stages/79091/submitter
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primary objective in some forms of science
communication. The novelist, journalist and
broadcaster Melvyn Bragg has suggested that
popular science books may engage the general
reader without leading to deep understanding:

Fortunately — or perhaps as a consequence of
the increasing fervour in the sciences — books
began to emerge which unashamedly sought to
engage the general reader. We might not
understand the maths, or the physics, of the
chemistry, or the statistics, but this did not
matter. The explanations were often clear
enough for us to hang on to something of the
substance. By ‘us’, I mean non-scientists. ..

In the Catalogue I make a number of distinctions
according to the nature of the language used - for
example, whether a comparison is made explicit,
or is simply ‘smuggled’ in without being marked.
In an introductory essay I explain the distinctions
I am using to classify comparisons as simile,
metaphor, and analogy, along with examples I
have classified as anthropomorphism, teleology
and personification. I also discuss boundaries and
shifts between these categories. This opinion piece
is drawn from that introductory essay.

Making the unfamiliar familiar

Communicating science involves making
something currently unfamiliar, familiar. The
speaker or author believes they know something
the audience does not and seeks to communicate
this 1dea so the audience will also know it. This is
possible because people share language. But it is
also sometimes problematic because no two
people share precisely the same language - the
same lexicon and set of meanings and nuances for
words. It can be problematic because the specific
meaning of a word is not simply available from a
dictionary but depends on context - and often the
communicator has a good more relevant context
than the audience. It can be challenging because
the speaker or author may be an expert
communicating with non-experts and therefore
trying to offer a glint of some idea which would
not be accessible to the audience in all its
technical glory.

A key aspect of teaching is making the unfamiliar
familiar. In a sense, that is the job. Before
teaching, the learner is not familiar with, say,
electric field, mitochondria or ionic bonding, but -
if all goes well - after teaching the learner has
become familiar. We would probably aspire to say
they have acquired the concept or understood the
idea being taught. Sometimes it is relatively easy
to familiarise - we can hand a pipette to a learner
and ask them to use it; we can pass around
samples of different rock types. Sometimes we
can use various types of models and
representations. There are challenges in using
models (do we use an NaCl model with space
filling spheres, or one with ‘straws’, or both to
help avoid the model being understood too
‘concretely’?): but they are valuable tools.

Yet there are lots of things to be taught that are
not so easily introduced - black holes cannot be
passed around the room, and nuclear fusion
cannot be demonstrated directly. There is a key
role, then, for language. Some of this is straight-
forward description - but there are plenty of things
that cannot simply be described by using
adjectives such as large, red, shiny, smooth, soft,
and so forth. A black hole is not just something
distant and black.

Lavoisier noted that “comparisons with sensible
objects are of great use in assisting us to form
distinct notions of abstract ideas™.! In practice,
science teachers and other communicators
commonly use comparisons, suggesting that this
unfamiliar thing you need to know about is a bit
like this more familiar thing you already know
about and are comfortable with. This is seldom
sufficient, but is a starting point; introducing the
unfamiliar concept so that it is ‘anchored’ to what
the learner finds familiar, and provides a base
from which to develop understanding.

Making the unfamiliar familiar by comparing it
with what is already familiar relies on the
speaker/author knowing what will be familiar to
the audience. This can be misjudged sometimes so
the comparison is not especially (or at all) familiar
to the audience. Or, perhaps worse, is itself
misunderstood. There is little merit in learning
that heat flow is somewhat like the flow of
electricity if one has fundamental misconceptions
of the nature of electric current.



This also means the effectiveness of a comparison
may be relative to a certain audience, and may not
transfer well, for example, to a different cultural
context. Some historical examples now seem very
unhelpful.

Familiarity through representation

People are often only familiar with something
because of being introduced to it through
representations. These may be photographs or
movies (how many of us have actually seen a
nuclear bomb explode, compared with how many
of us have seen films of such explosions? How
many of us have seen people walk on the moon?)
Sometimes these representations may be models
of some kind, or even narratives.

For example, medical anthropologist Theresa
MacPhail compares the histamine cascade to a
nuclear chain reaction, which she assumes is
familiar to her audience, as: “we’ve all seen that
nuclear reaction example with the ping-pong
balls, that’s a bit what it’s like with histamine. So,
once one ping-pong ball goes off, the cells next to
it get the signal...”. I suspect the common
experience here is not a nuclear chain reaction
itself, but the modelling of the process used in
Walt Disney’s film ‘Our Friend the Atom’ where
table tennis balls attached to mousetraps (as
neutrons in atoms) are used to demonstrate a chain
reaction.

If a learner or audience member is being referred
to a comparison which is only familiar in this
way, then the transfer of some idea from
comparison to target obviously depends on the
quality of the representation in relation to the
focal point being presented. The relevant point has
to have been represented in the model; has to have
been salient enough for the viewer/reader to have
represented it in memory; and has to be recalled as
relevant when the comparison is ‘made sense’ of.
(I wonder how many people remember seeing the
footage of those table tennis balls ‘flying’ around,
but could no longer explain what they were meant
to demonstrate?)

Not that I am suggesting such representations
necessarily lack the potency of direct experience.
As one telling example, Charles Darwin explained
the appearance of some fossil trees he saw in

South America using the simile that they were like
Lot’s wife. I have previously noted that:

I think this is an interesting example because it
shows us that Darwin was confident that his
correspondents would be familiar with the
story of poor Lot’s wife (who tends to only be
known as a ‘plus one’). As he was writing to a
university Professor who had to be an ordained
Church of England priest to quality for his
teaching post, this seems a fair assumption.
Henslow shared Darwin's letter with members
of a scientific society, who would all also be
assumed to be familiar with this story. I am not
sure how true this would be today?

However, I would also point out that neither
Darwin or Henslow nor indeed anyone else
alive at that time had ever seen Lot’s wife,
either before or after she became collateral
damage in what was supposed to be God’s
imprecisely targeted wrath.™ I guess that in the
days before television, personal computers and
mobile phones, people had to create their own
entertainment by imagining scenes of death and
destruction they read about for themselves.
That is a slightly cynical point, but I do suspect
that for Darwin and Henslow, and their
discourse community (but not for many people
in large parts of the world today), a reference to
Lot’s wife would likely bring a very specific
and vivid image to mind. Otherwise, the simile
has no value. ¥

Clearly a comparison which is understood by
people in one cultural group may not make sense
to those from outside that group. Elsewhere in his
writings Darwin suggests that certain cells when
immersed in acid come to “look like ghosts” -
presumably assuming his readers share his own
mental image of the appearance of ghosts, and
again, as with Lot’s wife, one might question the
basis of such an assumption.

Darwin also compares the shape of part of an
orchid to being like the mouth of a decoy - a
reference that may not make sense to people who
do not engage in shooting ducks. When
astronomer/cosmologist Fred Hoyle referred in his
popular writings to the Red Queen, or the King’s
Men, he seems to have assumed his readership
would be familiar with Lewis Carrol’s ‘Alice’



books. Perhaps he judged this correctly, but using
such cultural references risks obsolescence
(something I quickly learned when a school
teacher).

I am old enough to know what is meant by saying
that the patterns found in some brain scans looked
like “Captain Scarlet’s Mysterons”, but perhaps
that would not be so with younger readers of the
2017 book offering this simile?

We are only a couple of generations from when
any English professional man (sic) writing for the
educated classes could simply assume audience
familiarity with the writings of Homer and Ovid
and other classical authors, and references to
Procrustean beds, Protean forms, and the like
would be immediately understood. I am not sure
authors of popular science works could safely
make such assumptions now. I assume the
reference to Helen in a 1995 book suggesting that
chemical synthesis leads to ‘a chemical Helen’ is
to Helen of Troy, supposedly the most beautiful
woman of her time and the cause of, well, much
trouble in that city - but, even if [ am correct, |
also wonder if the reference would have mystified
some readers.

Scientific accuracy

Inclusion in the Catalogue is therefore not
intended as a recommendation of the validity or
pedagogic value of the comparison being made,
nor of the accuracy of the science described. The
Catalogue provides examples of practice (in
communicating and explaining science), without
evaluations (which would need to be audience-
dependent in any case). For example, I include an
analogy where the development of the eye lens is
compared to that of an onion bulb, making the
point that both grow in layers from the inside out.
Yet an onion bulb actually grows outside-in: new
layers develop inside existing ones.

Nigel Calder refers to a historical notion that
when a comet moves through space it will disturb
the @ther as a ship disturbs the sea it passes
across. For many centuries it was believed that the
heavens (from the moon outwards) were made
from a quintessence, a ‘fifth’ element (other than
earth, water, air and fire); and later it was assumed
that something (the luminiferous ether) filled all

of space and acted as the medium which oscillated
when electromagnetic waves were transmitted
through it.

The idea was slowly dropped when it was realised
the ether was not only undetectable but was not
needed - but Calder is reporting an analogy which
would have made good sense at a time when ather
was widely accepted. So, when, in 1830, John
Herschel wrote that there is an analogy between
sound and light, he was correctly reporting
scientific thinking of his time that the “common
phenomenon” was “the vibratory motion of an
elastic medium”.

Another historical example is offered by the
physician and naturalist Thomas Gough (1805—
1880) who in comparing the ability of a blind
person to safely navigate the street (which he puts
down to the sensibility, i.e., sensitivity, of the
person’s face in detecting approaching obstacles)
to that of a bat that can fly in the dark. Thomas
refers here to the “fine mesh-work of nerves in the
Bat’s wing, which enables the creature, in the
dark to find it’s [sic] way...” This is in the context
of discussing the life of his father, John Gough
(1757 -1825) who despite being blinded by
smallpox as a young child was an active natural
philosopher and, in particular, botanist.

Father John himself was closer to the now
accepted explanation of bat’s navigation when he
suggested that the bat used its senses in the way
he had trained his hearing to enable him to find
his way around in familiar streets from the sounds
reflected from walls and other objects.

Context

Inevitably, most of the quotations in the Catalogue
are short extracts from longer, sometimes much
longer, texts. It would therefore be wrong to
assume one can always judge the likely
effectiveness for communicating scientific ideas
from these examples in isolation, as sometimes
what is presented here was originally embedded in
a larger text that provided context for making
sense of the extract. Clearly, once an author has
explained something in depth, they may later refer
to it more obliquely, and summarily.



For example, consider this extract (with emphasis
added) which is the conclusion to a popular
science book,

Our everyday world, plainly moulded by
subatomic forces, also owes its existence to our
universe’s well tuned expansion rate, the
processes of galaxy formation, the forging of
carbon and oxygen in ancient stars, and so
forth. A few basic physical laws set the ‘rules’;
our emergence from a simple Big Bang was
sensitive to six ‘cosmic numbers’. Had these
number not been ‘well tuned’, the gradual
unfolding of layer upon layer of complexity
would have been quenched. Are there an
infinity of other universes that are ‘badly
tuned’, and therefore sterile? Is our entire
universe an ‘oasis’ in a multiverse? Or should
we seek other reasons for the providential
values of our six numbers?

There is a high ‘density’ of figurative language
here. Perhaps, so much that it could overwhelm a
reader: certainly, when presented like this. But in
the context of the wider text, this passage
reviewed and reiterated ideas that had been treated
in some detail earlier in the book. To fairly judge
whether the figures of speech used here are
effective in communicating meaning to readers,
one should investigate what people reading the
whole text made of this extract when they got to
the end of the book. "'

Consider, also, Kit Chapman’s suggestion near the
end of the book Superheavy that “the heavy
element community weathered the greatest storms
of the twentieth century and kept on building the
Jigsaw of our world”. The jigsaw reference seems
to be a metaphor. It refers to the periodic table.
Chapman had, earlier in the text, used an analogy
that Mendeleev’s achievement in producing the
periodic table was “the equivalent of putting
together a globe-spanning jigsaw puzzle without
knowing the picture, the shape or how many
pieces came in the box”. The passages are
separated by over 260 pages. So the context is
there, but a reader has to have read the earlier
passage and retained the association if they are to
recognise how ‘jigsaw’ is being used.

Some less ‘transparent’ metaphors or similes may
deliberately be used to engage (and perhaps
intrigue) the audience, but then be followed-up by

text which develops the ideas initially alluded to
only figuratively. For example the biologist
Ludwik Fleck, in a nature of science case study
detailing the development of a serum test for
syphilis suggested that “For Wasserman and his
co-workers shared a fate in common with
Columbus. They were searching for their own
‘India’ and were convinced they were on the right
course, but they unexpectedly discovered a new
‘America’.”
In itself this seems to be an extended metaphor -
we are told what the situation was like, but not
what it was. Fleck continued: “Nor was this all.
Their ‘voyage’ was not straight sailing in a
planned direction but an Odyssey with continual
change of direction.” So, the research was a bit
like Columbus discovering America by accident,
but also a bit like the long, indirect, oft-
interrupted, voyage of Odysseus (Ulysses) as he
made his way home from the Trojan wars (yes,
another classical reference). So, this seems a
mixed metaphor.

However, Fleck then states that “What they
achieved was not even their goal” as “They
wanted evidence for an antigen or an amboceptor,
Instead, they fulfilled the ancient wish of the
collective: the demonstration of syphilitic blood.”
This maps to the India/America metaphor, making
the reference into an analogy. (I discuss how [ am
using the categories of metaphor, simile and
analogy, to classify examples, below.)

These reservations certainly apply to some of the
necessarily limited extracts offered in the
Catalogue (though there are also many examples
where I did not spot any such supporting context).
As one example: what is to be made of the
suggestion that a naturalist might spend his time
“employed in extending his acquaintance [with
nature] and familiarising his finger with the
ornaments of her temple”? This is an example of
how it was once common to personify Nature as a
woman. The reference to “familiarising his finger
with the ornaments of her temple” could seem to
be some smutty attempt at innuendo. However,
when the description relates to the blind naturalist
(John Gough, see above) who, it had been
explained, would use his fingers to study animals
and plants in great detail, this term — still rather
poetic to modern ears — seems less like a double
entendre.



Translation

The Catalogue includes quotations from texts
which have been translated from other languages.
Translation between natural languages is never
simply a technical process, but rather requires
considered choices. ¥ Effective translation is a
skilled but also a creative process. Translated texts
should therefore never be assumed to be the work
solely of the translated author - and translations
may suggest nuances which would have been less
obvious or even absent in the original. With
historical texts, there may be multiple translations
made at different times, each somewhat reflecting
the contemporary cultural milieu of the translator.
There is clearly a question for a translator of
whether they are trying to preserve the original
cultural context as much as possible, or rather
looking to phrase material in a way more
accessible to a modern readership.

Consider:

* “The earth moreover is fertilised by the sun and
conceives offspring every year.” (tr. Charles
Glenn Wallis, 1952)

* “Meanwhile the earth has intercourse with the
sun, and is impregnated for its yearly
parturition” (tr. Edward Rosen, 1978)

Nicolaus Copernicus was writing in the sixteenth
century, and in Latin. Neither of these statements
‘are’ what he ‘actually’ wrote [i.e., “Concipit
interea a Soleterra, & impregnatur annuo partu’).
Both are attempts to translate his text into English.
While they certainly reflect the same basic idea,
the different choices of wording give a somewhat
different impression and it would be generous to
suggest they have precisely the same meaning. In
reading quotations in translation (as sadly many of
us have to do) it is useful therefore to bear in mind
that one is not dealing with the text of author Y,
but with translator X’s rendering of author Y.

Analogies, similes and metaphors

Comparisons vary considerably in nature. One
useful categorisation is to consider many of these
comparisons to be analogies, similes or
metaphors. The distinctions here are about the
detail offered and the explicitness of comparison.

I have borrowed the terms simile and metaphor
from their use in discussing literature. A
metaphor has ‘hidden meaning’ whereas a simile
tells us something is ‘like another’. An analogy
goes beyond simile by detailing how/why the
comparison applies. Consider as an example:

* the nucleus is the brain of the cell
* the nucleus is like the cell’s brain
* the nucleus acts as the cell’s brain
* the nucleus is the ‘brain’ of the cell

* the nucleus of a cell is like the brain because
where the brain controls the behaviour of the
body, the nucleus...

In the first case there is a suggested identity - the
cell nucleus is a brain. But (presumably) this
would not be meant literally, rather figuratively: it
is a metaphor - the cell nucleus is (metaphorically)
a brain. The audience member (a learner, a reader,
a listener) is expected to appreciate that although
they are told the nucleus is a brain, they are meant
to read this figuratively as the nucleus is in some
way like a brain. Readers or listeners may well
often appreciate this. Sometimes, with some
metaphors, some audience members may not.

A simile is distinct from a metaphor as it is made
explicit there is a comparison being made. It is not
an identity (a nucleus is a brain) but a comparison
(a nucleus is like a brain). There are various ways
this can be phrased (‘kind of’, ‘sort of”, ‘as if’...),
but the key thing is that the comparisons is
marked. In one example above inverted commas
are used as ‘scare quotes’ to indicate the term is
not being used literally.

A simile tells us we a dealing with a comparison,
although it may well be left to us to work out why
the comparisons is like the target (e.g., why a cell
nucleus is considered to be in some way like a
brain). An analogy goes beyond this by describing
points of similarity. We say there is ‘mapping’
across from analogue to target. Of course, there
must be something being mapped by an author
when using a simile, but it becomes analogy when
the mapping is made explicit. As an example of
‘good practice’ in being explicit when using an
analogy consider the idea that a genetic mutation
is “a little like a mistake in a knitting pattern”.
Biologist Nessa Carey, who uses this analogy in
10



her book on ‘Junk’ DNAY# maps out features of
how she is using the analogy:

...a gene (the knitting pattern) ultimately codes
for a protein (the sweater). The DNA gene is
the original knitting pattern. This pattern can be
photocopied multiple times, akin to producing
the RNA. The copies can be sent to lots of
people who can each knit the same pattern
multiple times, just like creating the protein...

This is how I am using these terms (metaphor,
simile, analogy) here. Sometimes authors use
these terms quite differently, for example referring
to a comparison they have used as an analogy,
when the comparison has not been mapped out
(so, here, this would be considered a simile).
Perhaps in some cases the analogy is explicit in
the mind of the author, but it has not been shared
through the text.

The philosopher of science Mario Bunge
suggested, “metaphorically speaking, a scientific
theory is like a mollusc with a soft core”. As the
comparison is made explicit, this would qualify at
least as a simile by my criteria here. However,
Bunge then went on to specify Zow he thought a
theory is like such a mollusc, promoting the
comparison (in my scheme at least) to an analogy.

Although it may not seem that important whether
a comparison is labelled as a metaphor or a simile,
for an educator I think there is an important
difference as similes are presented as
comparisons, whereas metaphors are not marked
as such.

Metaphors

Metaphors, then, put a greater burden on the
audience. The reader or listener first has fo realise
that a term is being used figuratively and does not
have its usual literal meaning; and then has to
work out what the point(s) of comparison are.
Clearly using metaphor is not ideal when
explaining science. So, we might expect there to
be limited use of metaphor in science texts. Yet,
actually metaphors are very common in some
popular science books and in broadcast accounts
of science. As some of the examples detailed in
the Catalogue suggest:

* black holes may be hairy

* brain-blood barrier is great wall of China

* comets jaywalk across the paths of planets

» data should be cooked with care

» digestive enzymes are biological jackhammers

* heating causes similar particles to dance
together

* inner Solar System is a cosmic billiard table
* Kohouteck was a virgin comet

 lipids have split personalities

The ubiquity of metaphor in science
communication might seem strange, except that
metaphor is such a central feature of natural
language.™ There is a scholarly argument to the
effect that much of our learning is necessarily
metaphorical as we draw on direct experience of
the world. In everyday discourse we often
automatically make sense of metaphor we
encounter without any conscious analysis. But
perhaps when we are communicating for
pedagogical purposes, to explain some science,
we should want the audience to notice, question,
and reflect on the meaning of such comparisons?

Dead metaphors

In one of the extracts listed in the Catalogue,
geneticist Steve Jones suggests that “Information
is transferred by gene in much the same way as it
is by words. For each, evolution is inevitable...”
Natural language often ‘evolves’ through
metaphor. A term which means one thing
becomes used metaphorically to convey another
meaning, and, if this seems apt to enough people,
the usage may spread and become conventional
usage after a while. The term ‘charge’ to mean
electric charge was introduced as a metaphor from
the charge used in a weapon such as a musket.
Today electric charge is an accepted term, and
most people are more likely to associate charge
with electricity than the source context of
firearms.

William H. Donahue notes that Johannes Kepler
changed the usage of the word ‘orbit’. It had
originally referred to the track left in the dirt by a
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wagon wheel. The apparently complex
‘wanderings’ of the planets were labelled as
‘orbits’ - i.e., as a metaphor. Kepler kept the term,
but in his system an orbit was no longer
wandering, but was “a fixed, closed path in the
heavens, which a planet traverses repeatedly”.*
That is, a ‘live’ metaphor can, over time, become
a dead metaphor which is then just an everyday

word.

Metaphors are only alive or dead in a
metaphorical sense, but the term ‘dead metaphor’
is now so well established is may itself be
considered a dead metaphor. There will always be
a transition period as the term shifts into general
use, but - eventually - the new meaning is literal
as it will be represented in dictionary definitions
and will be met as part of normal first language
learning.

In 1665, Robert Hooke somewhat anticipated the
idea of zero point energy (though clearly not
based on modern ideas of quanta) by suggesting
that the particles in a body are never at rest, or
lazy. ‘Lazy’ here is clearly an anthropomorphic
metaphor as molecules (in today’s terms) do not
move (or not) as a matter of volition, so cannot be
lazy. By contrast, the suggestion that particles
may be ‘at rest’ adopts a term widely used today
to mean stationary and does not immediately
strike the reader as figurative. However, particles
do not rest, or need to rest (or, indeed, if lazy, rest
when they do not need to!), so surely this was also
originally a metaphorical reference, which has
now been a dead metaphor for so long that it is
simply now a ‘technical’ term with the literal
meaning of not moving.

It seems reasonable to suggest that when new
terms are introduced metaphorically into a
specialist field because they reflect the need to
describe some new phenomenon or concept
(which is therefore likely to be of interest to others
working in the field), and this is taken up as useful
by others, the terms will likely enter into common
usage, within that field, relatively quickly. I would
conjecture therefore that discipline-focused
metaphors will, when adopted, move into wide
use within technical discourse much more quickly
than tends to happen with metaphors becoming
accepted terms in a broader natural language.

If this (reasonable, surely) conjecture is correct it
adds to the challenge to the general reader looking
at technical literature as such ‘phantoms’ are not
only part of a specialist lexicon but may become
established within the disciplinarily discourse
relatively rapidly.

Idioms

Idioms can be seen as metaphoric, as like
metaphors they have a figurative meaning. What
makes them somewhat different is that they are
widely used as taking a particular, if still quite
general, meaning. This has the advantage that a
reader or listener is likely to recognise an idiom
and to appreciate its general sense. So, when
something is said to be ‘on steroids’ (be it the
climate, or tandem repeats within ‘corners’ of a
genome, as in examples included the Catalogue)
this is metaphorical, but is now such a widely
used metaphor as to be idiomatic (with a similar
meaning to another idiom of ‘going into
overdrive’ - as the immune system and gravity are
said to in other entries).

Sometimes idioms are unmarked as metaphors, as
when viruses “go on a rampage” or proteins on
cell membranes “put the brakes on immune
responses”. However they may also be used as
similes as when the “unvaccinated population
were like fish in a barrel for the measles virus”
or“Ceres and Vesta are like chalk and cheese”.

A particular concern with the use of idioms in
science communication relates to second language
users, as idioms tend to be idiosyncratic to
particular languages, and so may lose their
meaning on translation. Where an idiom has a
conventional range of use without an obvious
derivation (it is ‘raining cats and dogs’,
anybody?), a non-native speaker who is not
familiar with the idiom may struggle to appreciate
how it is being used, and will not even know it is
idiomatic.

Anthropomorphic language

In the Catalogue I have categorised separately
examples of metaphorical language I consider to
be anthropomorphic. Anthropomorphism is the
assignment of human features to non-human
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entities. Humans can desire, hate, regret, think,
evaluate, etc. Rocks cannot. Nor can atoms. Yet it
is extremely common for atoms to be said to need
or want, and even to be happy or unhappy.

It might be argued that in many of the examples
included in the Catalogue, it is ‘obvious’ how the
anthropomorphic statement should be read
figuratively and so interpreted in terms of valid
scientific concepts. I am sure this is true for the
expert reader or listener. The extent to which this
is also the case for non-specialist, I would suggest,
is an empirical question.

I have also included examples where phrasing
suggests something is an active agent where from
a scientific point it is clearly passive (e.g., ...
those electrons will arrange their spins in opposite
directions™). As an example of the distinction [ am
highlighting here, consider this passage:

The regular polyhedral shape allows the
proteins that clad the viruses to pack
themselves in the most economical way around
the central volume containing nucleic acid.
This coating would tend to form as a flat
hexagonal sheet of interlinked protein
molecules, but for surface tension effects of the
plasma membrane that encases the nucleic
acids which force the sheet to accommodate
pentagonal units such leading to its closure into
a polyhedral cage. ™

The second sentence here reflects the traditional
passive voice of science for describing physical
phenomena : “tend to form...surface tension
effects...which force the...leading to...”. Here we
have mechanisms due to forces acting. However,
this 1s proceeded by a sentence which seems to
suggest an effect can be explained by the action of
virus proteins that have been ‘allowed’ ‘fo pack
themselves’ in a particular manner. This sentence
can easily be read (and likely would be read by
professional scientists) as simply explaining how
geometry links to energy minimisation: but would
non-scientists be more likely to see this as an
active (and implicitly deliberate) deed where
proteins are not mindlessly packed together by the
forces acting between molecules, but rather have,
as reported, ‘packed themselves’?

After all, if the custom officer asks if you have
packed the bag yourself, she is asking about your

deliberate and conscious actions that you can be
legally held accountable for. The two contexts are
very different of course, but we can only read
information from contexts we are already
sufficiently familiar with. My question is always
‘what would the non-expert understand by that?’

Personification in science

It was once traditional to personify Nature,
applying the pronouns ‘she’, ‘her’ and so forth.
Although this is a poetic trope, it was adopted by
some early scientists and is still sometimes seen in
modern texts. The personification may be limited
to the use of pronouns, but sometimes is combined
with other metaphorical language - as when
Robert Hooke advised that scientists (to use our
modern term) should “trace her steps, and be
acquainted with her manner of walking there,
before we venture our selves into the multitude of
meanders she has in bodies of a more complicated
nature”. Nature cannot walk, but Nature
personified is described in these terms.

Although Nature is widely personified, she is not
alone. Indeed, as I was compiling the Catalogue,
the US government’s Department of Energy
decided to personify coal to make her [sic] seem
more attractive as fuel for power generation:
apparently “she is the moment”.

Teleological phrasing

Teleology is about purposefulness. Scientists who
report that they boiled a solution 7o kill any
bacteria present are simply reporting what they
did and why. However, from a scientific
perspective, natural mechanisms do not reflect
purposes. There is a lot of teleological language
used in discussing science. This is especially so in
the life sciences. This is understandable, as the
central explanatory framework for much of
biology is evolution, and natural selection leads to
highly complex adaptations which can seem
purposeful and, moreover, can be more easily
discussed using the notion of functions.

For example: the function of the heart is to pump
blood around the body. That seems very
reasonable, but the heart has evolved to do this
through natural selection, and was not deliberately
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designed in the way a central heating pump was
designed to pump water around the central heating
circuit.

Catherine Carver writes about an ectopic spleen as
a spleen being in the wrong place due to
something having gone awry during development.
This language make perfect sense if we consider
normal to be natural and right. The spleen is (in
this language register) meant to be located at a
particular place in human anatomy, and there is a
proper and correct developmental process that
usually ensures this. But strictly this is
teleological. This seems akin to a naturalistic
fallacy - that we can judge what is good and right
in terms of what is found to occur in nature.

Taking an evolutionary viewpoint suggests that
variations and even mutations that produce
individuals who are abnormal in some way,
though often unfortunate for the individual, are
absolutely essential to the diversity of life-forms
on earth. If normality were more than the norm,
and became a universal, then no one would have
spleens as we would all still be, at best, single-
celled organisms. From a biological perspective
that acknowledges evolution, an ectopic spleen is
a spleen being in an unusual place due to
something having gone differently (not wrong)
from normal during development. Comparing any
species alive today with its distant ancestors will
suggest that what is normal today was atypical
once, and never existed even earlier.

Describing biological functions in concise
language can almost inevitably lead to teleological
phrasing. So, for example, immune cells send out
antibodies to kill pathogens. This seems to imply
a purpose which would in turn seem to suggest
some kind of deliberate design: pathogens need to
be killed, and antibodies are constructed to do the
job. Body cells want pathogens dead
(anthropomorphism) - and they work towards to
this aim by producing antibodies.

This narrative is strictly unscientific, but it is
much easier to produce than to say something
along the lines that plasma cells have evolved over
a great length of time to secrete antibodies which
(through selective processes) have properties that
led to the destruction of many pathogens. Immune
cells tend to release antibodies in contexts where
there are pathogens, and the antibodies tend to

damage those organisms; and this is not just a
lucky chance - but nor is it purposeful. It is what
has evolved through myriad interactions in a
system of interacting complex organisms.

Teleological language may overlap with
anthropomorphism. To suggest that apoptosis
involves cells “dying at the right time, cells inside
bodies sacrifice themselves for a higher good”
seems to both suggest that the cells die for a
purpose, and that the cells themselves are active
and willing (sacrificing themselves) participants. I
have included examples where I felt the wording
could imply a situation existed or a change
occurred to meet some end or for some purpose.
The teleology might be intended - so Hutton’s
views of volcanoes was founded on a belief that
the earth had been designed to be suitable for life-
forms, and might be considered to reflect the
broader natural theology perspective that sought
to explain nature in terms of the creator’s
purposes.

But I have also included examples where I assume
the author would not commit to a teleological
perspective, but their words could be understood
that way. For example, Natalie Starkey is a
contemporary science writer, and I imagine
assumes the world can be explained in terms of
natural properties and mechanisms. Yet her
explanation of how platinum group elements
(PGE) moved towards the earth’s core because of
these iron-loving elements’ affinity for iron seems
to suggest, at least, something occult:

ruthenium, rhodium, palladium, osmium,
iridium and platinum...are siderophile
elements, meaning they are ‘iron-loving'...The
PGEs' affinity for iron means that, when the
Earth formed, they tended to preferentially
gravitate towards the Earth’s core because it is
itself made mostly of iron.

From an educational perspective, the potential
problem with teleological phrasing such as
immune cells send out antibodies to kill pathogens
is that because the language suggests purpose it is
very easy for novices to interpret the phenomena
that way, rather than realising that although we
may see ‘functions’ everywhere in biology,
Nature herself [sic] is ‘blind’ to this and has no
intentions or aims.
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Simile

I am distinguishing similes from metaphors by the
presence of explicit markers that tell a reader or
listener that a comparison is being made:

* “...this sort of swirling maelstrom...”
* “...they are like harpoons or missiles...”
* “...this was the ‘ethnographers’s magic’...”

« “...as though a rope had been twisted round
them...”

 “...aprotective jacket if you like...”
 “...as if the bases were holding hands...”

* “...the two black holes kind of sink slowly...”

 “...fly apart as though they were a flock...”

..slip in unannounced if you see what I
mean...”

« “...they, so to speak, eat their way...”

* “...furnished biology with an Archimedean
fulcrum, as it were...”

Although the term simile is usually used to refer
to poetic comparisons, I am including examples of
what I term descriptive similes used to
communicate the appearance of something
(assumed to be) unfamiliar to the audience by
comparing it to the appearance of something
(assumed to be) familiar to the audience. The
invention of the microscope revealed a realm of
detail of things previously not observed.

In his Micrographia, Robert Hooke included
verbal descriptions offering comparisons with the
appearance of things Hooke assumed his readers
would be familiar with. He describes the
magnified appearance of a razor blade edge as
“looking almost like a plow'd field, with many
parallels, ridges, and furrows...”. In a more recent
example, in ‘The Vaccine Race’, Meredith
Wadman refers to how a virus left infected cells
“looking like Swiss cheese”. This likely presents a
strong visual image for many readers.

Most of the similes included are more abstract and
are drawing upon a specific feature or
characteristic where a similarity is seen with
something quite different. So, a crystal lattice, was

said in one of the examples included in the
Catalogue to be like wall paper. Where a
comparison is not made explicit, the author is
relying on either the readers’ funds of background
knowledge to find the relevant point of similarity
salient, or upon background provided by the
context within the wider text. All similes might
then be seen as potential analogies, where the
reader/listener can convert the simile to an
analogy by recognising what the point of
comparison is.

Analogy

Analogy has been used in science to develop
concepts - for example in deciding that potassium
and sodium should be considered metals by
comparing their properties with those of
previously familiar metals as the points of
similarity were considered more significant than
those of difference. *! Perhaps it seems obvious
now that these highly reactive, soft, readily
melting solids should be classed as metals, but this
1s ahistorical. Likewise, to a modern reader there
seems little of genius in Joseph Black being
“persuaded that in the same manner as ice, in
liquefaction, requires the combination of a great
quantity of heat, in order to form water, so water,
in order to its conversion into steam, also requires
another combination with heat”, as it is difficult to
re-conceptualise the world without those concepts
(here of ‘latent heat’, now a technical term that
was perhaps itself initially a metaphor) we have
long ago learned and applied.

An analogy is in effect a comparison between two
‘structures’ or at least two foci that can be
presented as structures. That is, it is possible to
‘map out’ the two structures as concept maps, and
show the extent of mapping between the two
strategies. In an oral presentation, and usually in
written texts, analogies are presented in words, but
to be an analogy the comparisons must show a
similarity in terms of some kind of parallel
between relationships in the two domains. A
suggestion, by Neil Shubin, as concise as “Genes
are but islands in a sea of DNA” can be
considered an analogy as the structural similarity
between analogy (islands in a sea) and target
(genes in DNA) is clear.
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Sometimes the parallel will be so strong that a
better representation would be that as Z is to X, as
Z isto Y. So, Prof. Stephen Kane of the
University of California has compared the rings
seen around some planets to the blood spatter on
the walls of a crime scene because both are
evidence that something catastrophic happened
there. Analogy is often used to generalise beyond
the data available in science, as in this example
from Ernest Rutherford,

An examination of the complex pencil of rays
from a layer of radium in equilibrium shows no
evidence of the presence of a rays which suffer
an abnormal amount of deflexion. I think there
can be no doubt that the a particles emitted
from the various products of radium have an
identical mass, but differ only in the initial
velocities of projection. Although the mass of
the a particles has been determined only a
single product of thorium and actinium, the
analogy with radium would lead us to expect
that the a particle has the same mass for all the
products of these substances. *ii

An analogy is usually only a partial mapping
between two foci: that is there is positive analogy
(where mapping works) and negative mapping
(where it does not). In a teaching context it may
be useful to map out the analogy using a table or
diagram to help learners appreciate the different
points of positive (and negative) analogy.
Sometimes an author offers us both a positive and
a negative analogy - as when the philosopher
Ernst Cassirer argues that physics, or physical
science, is like an organism - where a failure to
function properly (i) cannot be addressed as a
watchmaker who might proceed by dismantling
the watch to inspect each part (the negative
analogy) but (i) rather a physicist must be like a
physician who makes a diagnosis without
dissecting the patient (the positive analogy).

Sometimes an analogy is used to go beyond being
a way of introducing an idea that needs to be
made familiar, and becomes a kind of framing
device for developing material in a text. For
example, Natalie Starkey suggests in ‘Catching
Stardust. Comets, asteroids and the birth of the
solar system’ that she thinks of the Solar System
as a city with different neighbourhoods and goes
on to map features of the analogy. She

subsequently returns to, and develops, the
comparison in a number of places (e.g., “the real
estate surrounding our average star”) in her text.
Some references in the book which might seem, if
read in isolation, as stand-alone metaphors can be
appreciated within this wider contact as an
extension of this organising analogy.

Perhaps an extreme example is Catherine Carver’s
Immune. How your body defends and protects you
where much of the book is organised around the
idea of the immune system as some kind of
defence force waging a constant war with various
invaders or saboteurs. That, of course, is a trope
that widely permeates popular discourse about
medicine and disease — but an analogy, like any
kind of model, is an imperfect and partial
refection of its target: so there is a danger if the
model comes to be understood as the target. Yes,
in some ways our immune response is /ike the
work of a state’s security forces, but if we only
think about it in those terms our thinking will be
constrained upon lines that limit our
understanding.

I think a perusal of the range of comparisons
presented in the Catalogue offers much ‘food for
thought’ for anyone concerned with the
communication and explanation of science.
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# Recent HPS&ST Related Books

Agren, J. A., & Patten, M. M. (Eds.). (2025). The
paradox of the organism: Adaptation and
internal conflict. Cambridge, MA: Harvard
University Press. ISBN 9780674296381

“How does a vast menagerie of organs, tissues,
cells, and genes coalesce to form a unified
organism? For centuries, biologists and
philosophers have taken this astonishing feat
for granted, treating it as a matter of divine will
or evolutionary inevitability. Yet unity is hardly
assured. From cancer cells to selfish genes, the
body is riven by internal conflicts.

“The Paradox of the Organism grapples with
this puzzle. As the essays in this collection
show, profound questions arise when we pierce
the organismal veil and consider the self-
replicating elements within. Is an organism
really a cohesive agent that adapts to the
ecosystem it inhabits? Or is an organism itself
an ecosystem, within which individual
components are engaged in a continuous arms
race?

“The answers have immediate implications: for
understanding miscarriage, treating cancer,
improving psychological health, and preserving
biodiversity. Challenging fundamental precepts
of evolutionary theory, The Paradox of the
Organism offers an incisive account of life’s
extraordinary success.” (From the Publishers)

More information HERE

Bashford, A. (2025). Decoding the hand: A history
of science, medicine, and magic. Chicago, IL:
University of Chicago Press. ISBN
9780226831152

“Why did Isaac Newton read books on
chiromancy, the occult science of hand reading
that revealed the secrets of the soul? Why did
Charles Darwin claim that the hand gave
humans dominion over all other species? Why
did psychoanalyst Charlotte Wolff climb into
the primate cages of the London Zoo, taking
hundreds of delicate palm prints? Why did
Francis Galton, the father of fingerprinting,
take palm prints too? And why did world-
leading geneticists study the geometry of palm
lines in their search for the secrets of
chromosomal syndromes?

“Decoding the Hand is an astounding history of
magic, medicine, and science, of an enduring
search for how our bodily surfaces might reveal
an inner self—a soul, a character, an identity.
From sixteenth-century occult physicians
influenced by the Kabbalah to twentieth-
century geneticists, and from criminologists to
eugenicists, award-winning historian Alison
Bashford takes us on a remarkable journey into
the strange world of hand readers, revealing
how signs on the hand—its shape, lines, marks,
and patterns—have been elaborately decoded
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over the centuries. Sometimes learned,
sometimes outrageously deceptive, sometimes
earnest, and, more often than we ever expected,
medically and scientifically trained, these palm
readers of the past prove to be essential links in
the human quest to peer into bodies, souls,
minds, and selves. Not only for fortune-telling
palmists were the future and the past, health,
and character laid bare in the hand, but for
other experts in bodies and minds as well:
anatomists, psychiatrists, embryologists,
primatologists, evolutionary biologists,
geneticists, and more.

“Drawing telling parallels between the
divination promised by palmistry and the
appeal to self-knowledge offered by modern
genetic testing, Decoding the Hand also makes
clear that palm-reading is far from a relic or
simple charlatanism. Bashford’s sagacious
history of human hands touching and
connecting opens wide the essential human
pursuit of what lies within and beyond.” (From
the Publishhers)

More information HERE

Dekkers, G. (2025). Myriad, microscopic and

marvellous: The world of Antoni van
Leeuwenhoek (A. Brown, Trans.). Chicago, IL:
University of Chicago Press. ISBN:
9781836390978

“The pioneering Dutch microbiologist Antoni
van Leeuwenhoek uncovered hidden worlds of
minuscule life. With his ingenious, self-made
microscopes, he observed inconceivably tiny
creatures and structures everywhere—in well
water, sperm, pimples, and many other unlikely
things besides. In the seventeenth century, his
discoveries opened the door to realms
previously unseen, making him a renowned
researcher. Myriad, Microscopic and
Marvellous explores van Leeuwenhoek’s
brilliant and sometimes peculiar ideas, setting
them in the context of his time. Geertje
Dekkers reveals how van Leeuwenhoek’s
curiosity and inventions propelled the study of
nature in surprising new directions, leaving a
legacy that is still admired three centuries
later.” (From the Publishers)

More information HERE

Ellebrecht, N., Pliimecke, T., Bartram, I.,

Lipphardt, V., Reardon, J., & zur Nieden, A.
(Eds.). (2025). The order of people: Contesting
bio-scientific human classifications. Bielefeld,

Germany: transcript publishing. ISBN
9783837672374

“Scientific concepts and segregational politics
have long been mixed together in attempts to
ordering and classifying people by those in
power. The contributors to this volume
critically examine bioscientific concepts of
human diversity as they are applied across
various national contexts and within different
life science disciplines, including genetics,
medicine, forensics, anthropology,
epidemiology, and microbiome research. They
unpack the epistemologies, ambiguities, and
politics of key classifications such as race,
ethnicity, ancestry, and migration background.
This results in a multidisciplinary analysis of
the complex implications of efforts to capture
and categorize biological human variation.”
(From the Publishers)

More information HERE

Henniges, N., Mattes, J., & Klemun, M. (Eds.).

(2025). Earth-knowledge: History of earth
sciences as histories of knowledge? London,
UK: Routledge. ISBN 9781041009320

“Using a transdisciplinary approach, this book
examines how scientific understanding of the
Earth has been created, transformed, and
shared across time - combining perspectives
from the history of science, sociology of
knowledge, and cultural studies to explore the
evolution of Earth sciences.

“Focusing on the practices, actors, and socio-
cultural contexts that have shaped knowledge
production, this volume offers fresh
methodological insights and highlights the
contributions of scientists, local experts, and
non-specialist collaborators. Case studies range
from Johann Reinhold Forster’s eighteenth-
century mineralogical research to Cold War
impact geology and interdisciplinary
developments in ice core paleoclimatology.

20


https://press.uchicago.edu/ucp/books/book/chicago/D/bo256022407.html
https://press.uchicago.edu/ucp/books/book/distributed/M/bo258381702.html
https://cup.columbia.edu/book/the-order-of-people/9783837672374/

“Targeted at scholars, students, and general
readers, this book provides an innovative lens
for understanding the historical dimensions of
Earth sciences, bridging disciplinary
boundaries and uncovering new perspectives
on the production and exchange of
knowledge.” (From the Publishers)

More information HERE

Jorgensen, D. (2025). Ghosts behind glass:

Encountering extinction in museums. Chicago,
IL: University of Chicago Press. ISBN ISBN:
9780226842301

“While it’s no longer possible to encounter a
dodo in the wild, we can still come face-to-face
with them in museums. The remains of extinct
species—whether taxidermied, skeletal, drawn,
or sculpted—stare back at us from display
cases.

“In this moving meditation on what’s lost and
what endures, environmental historian Dolly
Jorgensen visits natural history collections
worldwide—from Shanghai to Philadelphia,
from Edinburgh to Hobart, Australia—to
understand the many ways that museums tell
stories about extinction. She encounters extinct
animals that are framed as cultural artifacts and
as rare valuables, that are memorialized with
lists, and that are brought to life through
augmented reality. She draws our attention to
creatures with prominent afterlives—passenger
pigeons, giant moas, thylacines—as well as
those that are less likely to be discussed or
displayed. Throughout, Jergensen examines the
relationship between museums and the natural
world, so readers can look more closely at
exhibits about extinction, studying the displays
for what is there, as well as what is missing.
During a period of rapid species loss driven by
humanity’s environmental impact, Ghosts
Behind Glass asks what we can learn about our
world from the presence of the extinct.” (From
the Publishers)

More information HERE

Kox, A. J., & Schatz, H. F. (2025). Pieter Zeeman:

From village boy to Nobel laureate in physics.

Oxford, UK: Oxford University Press. ISBN
9780198887454

“Dutch physicist and master experimenter
Pieter Zeeman (1865 — 1943) was a key figure
in 20th Century physics. Together with Hendrik
Antoon Lorentz, he was awarded a Nobel Prize
in 1902 for his discovery of the effect named
after him which describes the influence of
magnetism on light. His discovery marked the
beginning of a very successful career in which
he was awarded many honors and prizes.

“This first-time biography of Pieter Zeeman
describes his life and work, offering new and
enlightening details about his personal life and
that of his family. Drawing on a wealth of
newly discovered material, the authors A. J.
Kox and H. F. Schatz present a full picture of
who Pieter Zeeman was. The biography also
provides an overview of the societal context in
which he lived and worked, as well as an
historical perspective and a more general
picture of life in the Netherlands in Zeeman's
time.” (From the Publishers)

More information HERE

Thierfelder, J. (2025). The making of scientific

knowledge: Sensory and bodily practices in
field biology. Bielefeld, Germany: transcript
publishing. ISBN: 9783837679311

“What does really happen between the moment
when a scientist is observing a bird in the wild
and publishing a scientific chart? Jana
Thierfelder reveals the hidden life of field
science through the 30-year archive of biologist
Michael Griesser’s work with Siberian jays in
Sweden. Blending design, anthropology, and
science studies, it uncovers the sketches, notes,
tools, and sensory practices behind scientific
knowledge. By tracing how scientific
observation becomes publication, it shows that
science is not just objective output — but lived,
embodied, and relational work. It is about the
people, places, and processes that shape
knowledge. A call for more open,
transdisciplinary approaches to how we
understand and share science.” (From the
Publishers)
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More information HERE

Authors of HPS&ST-related papers and books are
invited to bring them to attention of the
Newsletter’s assistant editor Paulo Mauricio
(paulo.asterix@gmail.com) for inclusion in these
sections.

# Partington Prize 2026

The Partington Prize, established by the Society
for the History of Alchemy and Chemistry
(SHAC) in memory of Professor James Riddick
Partington, the Society’s first Chairman, is
awarded every three years for an original and
unpublished essay on any aspect of the history of
alchemy or chemistry. The prize consists of five
hundred pounds (£500) if awarded to a single
essay.

The competition is open to anyone with a
scholarly interest in the history of alchemy or
chemistry who, by the closing date of 31
December 2025, has not reached 35 years of age,
or if older is currently enrolled in a degree
programme or has been awarded a master’s degree
or PhD within the previous three years.

The prize-winning essay will be published
exclusively in the Society’s journal, Ambix. It
must not have been submitted to any journal,
including Ambix, at any time before 30 April
2026.

Essays must be submitted in English and not
exceed 10,000 words in length, including the
abstract, references and footnotes.

All entries should be sent to prizes@ambix.org in
the form of two separate e-mail attachments in
Microsoft Office Word (preferably 2013 or later).
The first attachment should be headed
“Partington Prize Entry 2026 and should give the
author’s name, institution, postal address, e-mail
address, date of birth (and, if relevant, the date of
the award of the master’s degree or PhD), the title
of the essay, and the word count. The second

attachment should be the essay, which should not
identify the author either by name or implicitly.

Entries must arrive before midnight GMT on 31
December 2025. The decision of the Society will
be final on all matters. The result of the

competition will be announced by 30 April 2026.

# Nuncius Prize 2026

Nuncius is a peer-reviewed and international
journal devoted to the history of the material and
visual culture in science. Published three times a
year by Brill and under the auspices of the Museo
Galileo in Florence, Nuncius explores the material
sources of scientific endeavor, such as scientific
instruments and collections, and the specific
settings of experimental practice, as well as the
visual cultures of science and interactions between
sciences and arts.

The 2026 Nuncius Prize, which is supported by
Brill, will be awarded to the best original essay
related to the material and visual history of
science, technology and medicine in any period.
The editors of Nuncius have established this prize
with the aim of encouraging, recognizing and
promoting high-quality research among graduate
and early career scholars.

The winner of the 2024 Essay Prize (second
edition) was:

Francesca Strobino with “Colouring and Crafting
19th-Century Science. Giorgio Roster and His
Hand-Coloured Lantern Slides”

The essay been published openly in the issue 40.2
(2025) of Nuncius:
https://brill.com/view/journals/nun/40/2/nun.40.iss
ue-2.xml

The winner will receive a cash prize of €500 and
the open-access publication in Nuncius.

Three honourable mentions (€100 of Brill book
tokens each) will also be provided.

The prize is intended for those who are currently
graduate and doctoral students, or have been
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awarded their PhD (or equivalent) within the last
six years.

Essays must be: unpublished and not submitted to
any other journal or competition at the same time;
written in English; no more than 9,000 words in
length (including footnotes); referenced in
accordance with Nuncius guidelines HERE

The opening date for entries is 00.01 (CET) on 30
November 2025. The closing date of the Prize is
23.59 (CET) on 31 August 2026. Submissions
received after this time will not be accepted.

Nuncius uses online submission only. Authors
should submit their manuscript via the Editorial
Manager (EM) online submission system (by
selecting article type “Nuncius Prize”) at: HERE

When submitting the article, authors should
indicate that they wish it to be considered for the
Prize. All entries should be accompanied by a
cover letter with a short biographical note that
includes a statement of how the author meets the
eligibility requirements for the Prize.

For further information, please contact: Elena
Canadelli HERE

# Golden Oldie: HPS&ST Research from
30+ Years Ago

Good HPS&ST research is clearly written,
philosophically informed, well-argued, and has
enduring value. Clarity encourages critique and
evaluation so that flaws can be identified and
corrected. This is a condition for the advance of
knowledge.

Much education research is timely. This is useful.
But an unfortunate consequence can be that what
is timely today might not be timely tomorrow.
Circumstances change. The research might leave
no trace. Conversely, some research can leave a
big trace but be philosophically flawed and so do
educational and, ultimately, cultural damage.

Good HPS&ST research has a long shelf-life. In
defence of this claim, the HPS&ST Newsletter
will identify 30+ years-old articles that had, and
still have, philosophical, historical and educational

value. These Golden Oldies are available, month-
by-month HERE

14th in the series:

Nersessian, N.J.: 1995, ‘Should Physicists Preach
What They Practice? Constructive Modeling
in Doing and Learning Physics’, Science &
Education 4(3), 203-226.

ABSTRACT: Does one need to think like a
scientist to learn science? To what extent

can examining the cognitive activities of scientists
provide insights for developing effective
pedagogical practices? The cognition and
instruction literature has focused on providing a
model of expert knowledge structures. To answer
these questions, what is needed is a model

of expert reasoning practices. This analysis is a
step in that direction. It focuses on a tacit
dimension of the thinking practices of expert
physicists, "constructive modeling". Drawing

on studies of historical cases and protocol
accounts of expert reasoning in scientific problem
solving, it is argued that having expertise in
physics requires facility with the practice of
"constructive modeling" that includes the ability
to reason with models viewed genetically.

Issues pertaining to why and how this practice of
experts might be incorporated into teaching

are explored.

The article can be read and downloaded HERE.

Readers are most welcome to send suggestions,
including aged own-papers, with bibliographic
detail plus pdf file, for the Golden Oldie Award to
the Editor.

# Coming HPS&ST Related Conferences

February 23-27, 2026, ‘Material Culture in the
History of Physics’, Deutsches Museum.
Details: HERE

March 5-6, 2026, US Philosophy of Education
Society, annual meeting, Pittsburgh
Details: HERE

April 9-11, 2026, British Society for Literature
and Science conference in Glasgow at the
University of Strathclyde
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Details: HERE

April 19 - 22,2026, NARST Conference, Seattle
Details: HERE

June 9-12, 2026, Scientae annual conference,
Nantes, France
Details: HERE

June 11-14, 2026, Committee for Skeptical
Inquiry, 50" Conference, Buffalo, NY.
Details: HERE

June 22-25, 2026, 8" ICASE World Conference
on Science & Technology Education,
University College, Cork, Ireland
Details: HERE

July 6-10, 2026, IHPST 18™ Biennial Conference,
Lisbon.
Details: HERE

July 13-16, 2026, joint European Society for the
History of Science/History of Science Society
meeting, Edinburgh.
Details: HERE

July 15-17, 2026, Biennial Conference, Society
for Philosophy of Science in Practice (SPSP),
University of Cambridge
Details: HERE

# HPS&ST Related Organisations and
Websites

IUHPST - International Union of History,
Philosophy, Science, and Technology

DLMPST — Division of Logic, Mathematics,
Philosophy, Science, and Technology

DHST — Division of History, Science, and
Technology

IHPST — International History, Philosophy, and
Science Teaching Group

NARST - National Association for Research in
Science Teaching

ESERA - European Science Education
Research Association

ASERA - Australasian Science Education
Research Association

ICASE - International Council of Associations
for Science Education
UNESCO — Education

HSS — History of Science Society

" Taber, Keith S. (2025) Creative comparisons: Making
science familiar through language. An illustrative
Catalogue of figurative comparisons and analogies for
science concepts. This can be downloaded from the

ESHS — European Society for the History of
Science

AHA- American History Association

FHPP APS - Forum on History and Philosophy
of Physics of the American Physical Society

HAD AAS - Historical Astronomy Division of the
American Astronomical Society.

ACS HIST — American Chemical Society
Division of the History of Chemistry

GWMT - Gesellschaft fiir Geschichte der
Wissenschaften, der Medizin und der Technik

ISHEASTME — International Society for the
History of East Asian History of Science
Technology and Medicine

EASE - East-Asian Association for Science
Education

BSHS — British Society for History of Science

EPSA - European Philosophy of Science
Association

AAHPSSS - The Australasian Association for
the History, Philosophy, and Social Studies
of Science

HOPOS — International Society for the History
of Philosophy of Science

PSA-— Philosophy of Science Association

BAHPS - Baltic Association for the History and
Philosophy of Science

BSPS — The British Society for the Philosophy
of Science

SPSP- The Society for Philosophy of Science in
Practice

ISHPSB - The International Society for the
History, Philosophy, and Social Studies of
Biology

PES— The Philosophy of Education Society
(USA)

SHOT - Society for the History of Technology

The above list is updated and kept on the
HPS&ST website at: HERE

HPS&ST related organizations wishing their web
page to be added to the list should contact
assistant editor Paulo Mauricio:

webpage https://science-education-
research.com/publications/, or using the direct
download link: HERE

24


https://www.bsls.ac.uk/conference2026/
https://narst.org/conferences
https://scientiae.uk/
https://csiconference.org/
https://icaseonline.net/web/video-post/
https://sites.google.com/view/ihpst2026?usp=sharing
https://hssonline.org/page/2026cfp
https://philosophy-science-practice.org/events/spsp2026-cambridge
http://iuhps.net/
http://dlmpst.org/
http://dhstweb.org/
http://ihpst.net/
http://www.narst.org/
http://www.esera.org/
http://www.asera.org.au/
http://www.icaseonline.net/index.html
https://en.unesco.org/themes/education
https://hssonline.org/
http://www.eshs.org/?lang=en
https://www.historians.org/
https://engage.aps.org/fhpp/home
https://had.aas.org/
http://acshist.scs.illinois.edu/
https://www.gwmt.de/
http://isheastm.org/
http://theease.org/
http://www.bshs.org.uk/
http://philsci.eu/
https://aahpsss.net.au/
http://hopos.org/
https://www.philsci.org/
http://www.bahps.org/
http://www.thebsps.org/
https://www.philosophy-science-practice.org/
https://www.ishpssb.org/
https://www.philosophyofeducation.org/
https://www.historyoftechnology.org/
https://www.hpsst.com/hpsst-websites.html
mailto:paulo.asterix@gmail.com
https://science-education-research.com/publications/
https://science-education-research.com/publications/
https://science-education-research.com/downloads/publications/2025/Taber-Science-Comparisons.pdf

i Melvyn Bragg (1998) On Giant’s Shoulders. Great
scientists and their discoveries from Archimedes to
DNA. Hodder & Stoughton.

i Antoine Lavoisier (1790) Elements of Chemistry. In
a new systematic order, containing all the modern
discoveries. (Trans. Robert Kerr).

¥ This may seen an unfair rendering, as the story is
often told as though Lot’s wife was killed because she
disobeyed the instruction not to look back when God
sent down destruction from heaven to annihilate
Sodom and Gomorrah. The poor woman had
accompanied her husband on a hopeless mission to
convert foreigners in a country renown for its
sinfulness, lived in fear of the violence faced there, and
finally had the indignity of seeing her husband offer
their virgin daughters for rape as he judged this the
proper thing to do rather than handing over house
guests. She is then expected to leave all behind and
flee the forthcoming inflagration as a matter of
urgency, and (against human nature) not look back
when the devastation occurs. To suggest she deserved
punishment seems...harsh. I would love to know what
Kierkegaard made of the story.

vV Taber, Keith S. (2025) ‘What's the point of
explaining science in the public domain?’ Seminar
paper presented on-line to CRESTEM (Centre for
Research in Education in Science, Technology,
Engineering & Mathematics) at King's College
London, 5th February, 2025. Available HERE

vi Rees, Martin (1999) Just Six Numbers. The deep
forces that shape the Universe. Weidenfeld &
Nicolson. London. This example is discussed in some
detail at: ‘Lavers of complexity in unfolding meaning
in a popular science text: Looking for the dark matter
of hidden meaning’.

Vi Taber, Keith S. (2018). ‘Lost and found in
translation: guidelines for reporting research data in an
'other' language’ [10.1039/C8RP90006]]. Chemistry
Education Research and Practice, 19, 646-652

viil ’ve used scare quotes here as even if the
introduction of the term junk DNA was assumed an apt
metaphor because so much of the DNA in a genome
does not code for proteins, it has since become
increasingly clear that a considerable proportion of this
‘junk’ is functional in various other ways. Perhaps
here we have one ramification of the effect of dogma
in science, in relation to the ‘centra dogma’ of
molecular biology that DNA codes for RNA which
codes for proteins. See: Crick, F. (1970). Central
dogma of molecular biology. Nature, 227(5258), 561-
563.

x Lakoff, G., & Johnson, M. (1980). ‘The metaphorical
structure of the human conceptual system’. Cognitive
Science, 4(2), 195-208.

* Translator's note: Johannes Kepler (1609) New
Astronomy based upon causes or Celestial Physics
(Trans. William H. Donahue, 2015) Green Lion Press.

% From Hugh Aldersey-Williams (1995) The Most
Beautiful Molecule. An adventure in chemistry. Aurum
Press.

xii See for example, ‘The Origin of a Chemical
Concept: The Ongoing Discovery of Potassium’,
Chapter 5 in Taber, K. S. (2019). The Nature of the
Chemical Concept: Constructing chemical knowledge
in teaching and learning. Royal Society of Chemistry.

%l Present author’s emphasis. Rutherford, E. (1906)
The mass and velocity of the a particles expelled from
Radium and Actinium. Reproduced in Classical
Scientific Papers Physics, 1964, Mllls & Boon
Limited.
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