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Obwue yTBEPKAEHUA — ITO BbICKa3blBaHWA, CO-
Jepalime yTBEpPNKAEHUA obLero XapakTepa,
KOTOpble BCTPEYAITCA B CaMbIX PasHbIX NUCb-
MEHHbIX U YCTHbIX XKaHpax. ObLwme yTBepKaeHNA
no OnpeAeNeHNo He COAEPHKAT B CBOEW CTPYKTY-
pe HWKaKMX YKasaHWi Ha NpeanocbIIKKU, Npu Ko-
TOPbIX OHU MOTYT CYUMTATLCA BEPHbIMU. [pK 3TOM
WX HENpPaBWIbHOE WCMNONb30BAaHWE B Hay4HO-
NonynAapHOW AUTepaType MOXKeT NofopBaTb A0-
Bepue Ob6LECTBEHHOCTM K CaMOMYy Hay4yHOMy
npoueccy, Korga obHapyKMBaeTca, YTO BbIBOAbI
B 3HAYMTE/NIbHOW CTENeHW 3aBUCAT OT onpeje-
NEHHbIX YCN0BUIA UCTUHHOCTK. A3bIK, UCMONb3Ye-
MbIli B Hay4HbIX paboTax, 4acTo BK/IOYaeT B ceba
pas/UuHble OrOBOPKM U Xemk-060poTel’, anu-
CTEMONIOTMYECKME MOCNAeACTBUA KOTOPbIX M3y4ya-
nvce bpyHo Jflatypom, Tomacom KyHom, AHom
XakuHrom n Ap. Hekotopble uccnefosaHua, oa-
HaKo, NOKa3blBaloOT, YTO aHHOTaUMKN U pedepaTbl
Hay4HbIX TEKCTOB YacTo codepKaT obLyme yTeep-
KOEHWA, KOTOPblE He NMOATBEPNKAAOTCA HAYUYHbI-
MM A2HHbIMKW, NPUBEAEHHBIMM B NOJIHOM TeKCTe
paboTbl. AHanorMyHbiIM 06pasom, Korga coob-
LWEHUA O HayYHbIX OTKPbITUAX NOABAAIOTCA B MO-
nynapHbix CMW, XypHanucTbl Takxe 4acto yaa-
NAKOT U3 CBOUX TEKCTOB OFOBOPKMU, X[ K-060pOThI
M MapKepbl KOHTEKCTOB, COAep:Kalumecs B Opu-
rMHanbHbIX Tekctax. MccneposaHua B obnactu
aHTpononoruu, nposeaeHHble [xosedom Aymu-
TOM, AHHemapu Mon, Xappucom ConomoHOM u
ApP., NOCBALLEHblI U3YYEHUIO PEeaKLMU 4YenoBeKa
Ha nofobHble yTBEpXKAEHUA. OgHUM U3 BO3-
MOMHbIX pelleHnii Npobaembl YpesmepHOro uc-
No/sIb30BaHUA BbICKa3blBaHUI 06LLEro xapakrepa
B aHHOTaUMAX WM pedepaTax HAYYHbIX TEKCTOB,
0coBeHHO B MCCNea0BaHUAX C yHacTUEM YenoBe-
Ka B KauyecTBe cybbekTa, ABNAETCA BKAOYEHME
obna3aTenbHoro pasgena «OrpaHuyeHus Ha 06-
wee», npegsioxkeHHoe Nytbeppecom n Porodpdpom

! Xemx-060pots! (0T aHr. hedge) — cpecTBa pasHUHEIX YPOBHEH A3bIKa CO 3HAUCHHEM
BEPOATHOCTH M BO3MOYKHOCTH. SIBJIEHHE JIMHTBUCTHYECKOTO XEKHMPOBAHHS CBSI3aHO C
YCTAHOBJICHMEM TPAHMIl OTBETCTBEHHOCTU aBTOPA BHICKA3BIBAHMS U CMSTYCHUEM KATErO-

PHYHOCTH (TIpUMeEY. IIEPEeBO.IY. ).
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(2003). Kpome Toro, npeanaraeTca MCNoab30BaTb
MeHblle CyBCTaHTUBMPOBAHHbLIX [1aroNoB U
6onblwe onucaHuit B dopme npollesliero Bpe-
MEHMW O TOM, YTO Ha CaMOM JeNle UMeNo MeCTO B
KOHKPETHOM 1CCae0BaHNN.

Knioyesbie cnoea: BbiCKasbiBaHWA obLliero xa-
paKTepa, *KYPHAAUCTUKA; IMHIBUCTMKA; Hay4Hble
nybankauum

LumuposaHue: Wilson J. Constraints on generality: The (mis-)use of generic
propositions in scientific prose // Liudposoit yueHblit: nabopatopma dpunocoda. 2020.
T. 3. Nel. C. 51-66. DOI: 10.5840/dspl2020316

CONSTRAINTS ON GENERALITY:
THE (MIS-)USE OF GENERIC PROPOSITIONS
IN SCIENTIFIC PROSE

Joseph Wilson — PhD Student, Generic propositions are statements that make
Linguistic & Semiotic Anthro- general claims about ‘kinds’ that are found in
pology, Department of Anthro- @ wide variety of written genres and speech.
pology. University of Toronto, By definition, generics do not include in their
19 Russell St., Toronto, ON, structure any reference to the conditions under
Canada, M5S 252; which they hold true. Their mis-use in popular

scientific writing, however, can erode the public’s
confidence in the process of science itself when
they discover that conclusions are highly contin-
gent on certain truth conditions. The language
used in scholarly scientific papers often includes
qualifiers and hedges, the epistemological conse-
quences of which have been explored by Bruno
Latour, Thomas Kuhn, lan Hacking and others.
Some research shows that abstracts, however, of-
ten include generic statements that are not war-
ranted by the scientific evidence described in the
full text. Similarly, when accounts of scientific dis-
coveries appear in popular media, journalists of-
ten remove qualifiers, hedges and context mark-
ers that existed in the original study. Studies in
anthropology by Joseph Dumit, Annemarie Mol,
Harris Solomon and others explore the human re-
actions to such pronouncements. One possible
solution to the over-use of generics in scientific
abstracts, especially for studies that rely on hu-
man subjects, is the inclusion of a mandatory sec-
tion entitled “Constraints on Generality,” as sug-
gested by Gutiérrez and Rogoff (2003). Other
suggestions include using less nominalized verbs
and more past-tense descriptions of what actually
occurred in the particular study.

Keywords: generics, journalism, linguistics, pub-
lishing
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A Generic Molecule

The definition of a molecule is one of the first things students learn
in grade school science. “A molecule is a neutral group of two or more
atoms held together by chemical bonds,” says one popular education
website, a definition with which most grade school teachers would
agree [Helmenstine, 2019, web]. The definition above is written as
a generic statement, one that applies to all molecules, not just a particu-
lar molecule, or even a specific group of molecules. It is assumed to be
universal truth, one that transcends time and space, valid everywhere
and anywhere [Latour, 1987]. The sentence defines “molecules” as
a “kind,” a concept that needs to be accepted and understood for anyone
interested in progressing in science. The same syntactic form is used to
deepen the definition on the same website:

(1) Molecules may be simple or complex.

(2) Molecules made up of two or more elements are called com-
pounds.

(3) All compounds are molecules.

(4) Single atoms of elements are not molecules.

The short, generic sentences are comforting in their assuredness.
They are exemplary in their representation of science, projecting objec-
tivity and clarity.

As is the case with many scientific concepts, however, the clarity
of the definition conceals a complex core that is contingent on assumed
truth conditions. For example, when two scientists were asked whether
a “single atom of helium was or was not a molecule, both answered
without hesitation, but their answers were not the same,” writes Thomas
Kuhn in The Structure of Scientific Revolution [1996, p. 49]. “For the
chemist the atom of helium was a molecule because it behaved like one
with respect to the kinetic theory of gases,” Kuhn writes, “for the physi-
cist, on the other hand, the helium atom was not a molecule because it
displayed no molecular spectrum” [ibid.]. Their disagreement suggests
that the generalization created by the generic sentence #4 above, is not
warranted. Similar exercises can be performed with the other sentences
above to show that previous knowledge, including context, truth condi-
tions and competency in the English language are required in order to
accept the conclusion®. The two scientists were defining molecules un-
der different truth conditions as determined by their laboratory equip-
ment and the goals of their work. In short, the context in which a mole-
cule exists as a ‘kind’ is erased and remains uninterrogated in such ge-

! For example: water is a ‘simple’ molecule composed of only three atoms yet has a re-
markably ‘complex’ polar structure leading to complex chemical and physical properties,
problematizing statement #1 above. To raise a purely linguistic objection, sentence #3 is
certainly not true—compound words, compound fractures and prison compounds are
certainly not molecules.
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neric statements. “Referents of scientific words are often conveniently
vague,” writes Whorf, “markedly under the sway of the patterns
in which they occur” [1940, p. 260].

This paper will examine the use of generic sentences in scientific
discourse. In particular, attention will be paid to the process of turning
highly contingent discoveries into generic statements, a process Bruno
Latour refers to as the “construction of a scientific fact” [Latour,
Woolgar, 1986].

There are consequences to relying too heavily on generic statements
in science, especially when we are faced with difficult choices regarding
health care or are presented with scientific claims in the media. Alt-
hough generics might be good to think with and can allow for glimpses
of deeply embedded beliefs and semantic relationships between terms,
they can also be dangerous, papering over nuance in favour of an ersatz
certainty.

Lions, Mosquitos and Donkeys

In 1977, John Lyons made a famous comparison between two gener-
ic propositions in his book Semantics (1977):

(5) The lion is a friendly beast

(6) A lion is a friendly beast’

Sentence #5 contains a definite noun phrase (“the lion”), whereas
sentence #6 contains an indefinite noun phrase (“a lion”), however the
two sentences could both refer to the generic category of “lion,” in-
stead of what would be expected from a traditional grammatical inter-
pretation [Lyons, 1977, 196].

In the same year, Greg Carlson analysed the different ways in which
generic propositions appeared in the English language with his Master’s
thesis on English bare plurals. With classic understatement, he says that,
“the relationship between a, the, and ¢ is a most interesting (and diffi-
cult) one” [Carlson, 1977, p. 455]. Generic propositions can take many
different forms in the English language, and native speakers use them
often [Mari et al., 2014, p. 32]. They are not used to refer to specific
objects (or lions), nor necessarily all the individuals that make up
a group, but to the group itself, a sort of Platonic ideal of what members
of a group should be. In short, generics define ‘kinds.” According
to philosopher lan Hacking, the goal of scientific inquiry is to determine
the “natural kinds” that make up the world, such as “water, sulphur,

! Lyons’ eponymous example seems to have sparked an interest in lions amongst linguists.
In the Mari volume [Mari et al., 2014] alone we find: “the lion is a predatory cat” (p. 27);
“les lions ont une criniére” (p. 69); “there is a lion in the courtyard” (p. 333); “un lion
a couru tres vite” (p. 368); “lions give birth to live young” (p. 392). This reminds me of
Barthe’s comment (taken from poet Paul Valéry) on the sentence quia ego nominor leo
from his childhood Latin textbook. The sentence does not mean “for my name is leo”
(who is a lion, naturally), as a literal translation would suggest, but more accurately trans-
lates as “I am a grammatical example meant to illustrate the rule about the agreement
of the predicate” [Barthes, 1972, p. 116)].
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horse, tiger, lemon, multiple sclerosis, heat and the color yellow”
[Hacking, 1999, p. 107].

“The presence or absence of number morphology seems to play
a critical role in kind formation and in the way a kind is related to its
instances,” writes Alda Mari et al. [2014, p. 32]. But beyond this, there
is much debate about how generics should be classified and what they
actually represent in the minds of speakers. Pelletier and Asher (1997)
summarize some properties of generic kinds that are useful to our pur-
poses in analysing their use in scientific discourse. First, generics al-
ways have “unstated truth conditions,” [Mari et al., 2014, p. 85] as we
saw with the definition of a molecule above. For example, for Lyons,
if one particular lion displayed a distinctly un-friendly character,
it would not be enough to disqualify the generic from being “true”.
As such, generics are not “rules” to be followed, nor do they define ob-
jects in the world categorically — generic propositions always exhibit
a “tolerance to exceptions” [ibid.].

In explaining where generics come from, some scholars subscribe to
the ‘one-drop’ model which is to say that if one member of a kind can
be demonstrated to have a particular characteristic, a generic statement
is justified. “Mosquitos carry the West Nile Virus,” is a classic example
of a generic that is generally considered to be true even though
a vanishingly small proportion of mosquitos actually carry the virus.
The full quote including this above clause is instructive in determining
why the ‘one-drop’ model does not work: “You be careful about mos-
quitos and deer ticks. Mosquitos carry the WNV and deer ticks too”
[Asher, Pelletier, 2014, p. 330]. Asher and Pelletier argue that “weak
existential-like truth conditions” cannot be the basic truth conditions for
all generics [ibid., p. 332]. The aforementioned generic about mosquitos
is appropriate in the context of someone is going out into the woods
who has perhaps asked for suggestions on how to stay safe. The validity
of the generic is created by the introductory sentence, suggesting that
even though not very many mosquitos carry the virus, there are enough
of them to worry about. If one in 10 billion carries it, on the other hand,
the generic wouldn’t be considered as true and the one single virus-
carrier would be considered an anomaly [ibid.].

Moving from mosquitos to donkeys, Manfred Krifka argues that the
sentence “a donkey has 62 chromosomes” [2014, p. 382], creates a kind
as being defined by the number of chromosomes they have. This is
a common goal of science, to continually tweak the limits of categories
with the hopes of refining the system of taxonomy to better represent
nature. A donkey with a chromosomal abnormality would not render
this statement false, yet if by some strange fluke the scientists had se-
quenced the only donkey to have 62 chromosomes, the generic certainly
would be considered false. In the past, donkeys and mosquitos were
classified by their physical features or their behaviour, suggesting that
the kinds created by generic propositions change over time [Krifka,
2014, p. 383]. The fact that “donkey” is recognized as a kind is the only
way this sentence can work. If one were to say, “an animal in this cage
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has 62 chromosomes,” even though it might be true, it doesn’t work on
a linguistic level because “an animal in this cage” is not a natural kind

[ibid., p. 385].
Dubious Generics

Human beings certainly qualify as natural kinds. It doesn’t take
much to find generic statements of the form “people are ” or “hu-
mans are ”. Such generalizations often contain a glimmer
of truth, but the use of such phrases as stereotypes or in drawing erro-
neous conclusions about human nature is of great concern to many
scholars. In scientific publications, “generic language (e.g., “Introverts
and extraverts require different learning environments”) may mislead
by implying general, timeless conclusions while glossing over excep-
tions and variability,” writes psychologist Jasmine DeJesus et al. [2019,
p. 18370]. In 2015 and 2016, DeJesus and three collaborators analysed
the text of the abstracts of 1,149 psychology articles across 11 journals.
They found that “generics were ubiquitously used to convey results
(89% of articles included at least 1 generic)” [ibid.]. Furthermore,
“readers judged results expressed with generic language to be more im-
portant and generalizable than findings expressed with non-generic lan-
guage” [ibid.]. Although other studies have shown that the language in
the full bodies of scientific articles tends to include more qualifiers and
hedges than everyday speech [Ransohoff, Ransohoff, 2001, p. 186], this
was not found to be true for the abstracts in DeJesus et al.’s study. Con-
sidering most scholars only read the abstracts of published papers [Pain,
2016], this has the potential of propagating false generalizations about
human behaviour. Even more problematic was the finding that “generic
use was unrelated to the evidentiary basis of the claim (as measured by
the features of the sample coded from the articles): Articles that recruit-
ed a larger sample were not more likely to include generics than articles
that reported smaller samples,” the authors write [DeJesus et al., 2019,
p. 18373]. To combat this, Gutiérrez and Rogoff (2003) recommend
replacing such broad generic claims with past-tense statements that
convey what was observed in a given situation (“the children did such
and such”) [DelJesus et al. 2019, p. 18371].

Statements about the human genome in the biological sciences can
be similarly generic. In biology textbooks one often finds reference
to “the human genome” in definite form suggesting there is only one,
or that humans have genomes that can all be classified as part of the
same kind.

“The human genome is the genome of Homo sapiens” says Science
Daily [2019, web], even though most of the genome sequenced through
the Human Genome Project was sequenced from a very few individuals
from Buffalo, New York [Osoegawa, 2001]. Most scholars would de-
fend the use of the generic as valid by claiming that only 0.1% of
the human genome is different from individual to individual. That said,
a lot can be hidden in that 0.1% as any scholar in the humanities or so-
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cial sciences can attest to. Scholars working on the human genome pro-
ject very consciously used the definite generic noun phrase to refer to
their work, both for humanitarian reasons to emphasize the common
structure of human biologics, but also, | suspect, to establish the se-
quence as a landmark accomplishment, amounting to nothing less than
the creation of a new generic category.

Generic categories work, in part, because they are easy to imagine
and are simple to remember, even when they are contradictory under
certain conditions. From the anecdote in the introduction we could
claim that “Helium is a molecule” and “Helium is an atom” and be cor-
rect both times. Kuhn explains why Copernicus’ contemporaries gener-
ally did not accept his heliocentric model. “They were not either just
wrong or quite wrong,” he writes. “Part of what they meant by ‘earth’
was fixed position. Their Earth, at least, could not be moved”, [Kuhn,
1996, p. 149] he writes, in an argument that could just as easily apply to
the contextual assumptions of our two helium scientists.

Constructing Facts

Developing generic propositions that describe the widest possible
variety of phenomena in the most parsimonious means possible is,
in a sense, the entire purpose of positivist science. So how do generic
propositions in science come to be? Scientists are generally cautious
about generalizing too liberally because they know that there is a rival
scientist in a neighbouring lab only too happy to point out the conditions
under which their new law does not apply. As such, generic proposi-
tions are created, step by step, as scientists progress through layers of
experiments, references, and as they secure support for their theories
from colleagues. This process is explored in much of Bruno Latour’s
early work during a period of field work in the laboratories of endocri-
nologists working at the Salk Institute in the 1970s.

Latour and colleague Steve Woolgar track the process by which
statements go from being highly contingent on the work of individual
scientists and particular labs, to the generic state of being facts that
‘everyone knows’. In this way, scientific facts are constructed, not dis-
covered, a semantic distinction that annoys scientists who feel like this
phrasing is an attack on their profession. However, the etymological
root of the word “fact” implies such creation. It comes from the Latin
root facere meaning “to do,” a connection that is more obvious in Italian
where fact is translated as fatto and do/make is translated as fare, or in
Latour’s mother tongue, French, which uses fait and faire respectively
[OED, 2019, web].

Scientists’ goal is to uncover the “objective facts of nature,” yet “by
noting that human agency was involved in its production, the inclusion
of a reference diminishes the likelihood that the statement will be ac-
cepted,” write Latour and Woolgar [1986, p. 80]. In analyzing both the
talk (albeit without transcriptions from recordings) and the written work
of their subjects, Latour and Woolgar claim that “activity in the labora-
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tory had the effect of transforming statements from one type to another”
[ibid., p. 81]. They lay out a five-level scale on which statements can
be classified, from one (highly contingent, highly tentative) to five (with
no trace of contingency). The below example uses statements that refer
to the discovery, in 1974, that the hormone “somatostatin” inhibits the
release of human growth hormone (GH), specifically the thyroid-
stimulating hormone (TSH).

(7) “[W]e might as well envisage them [the mechanisms] as involv-

ing inhibition of secretion of endogenous substance B, a hypoth-
esis which is not incompatible with the data” [ibid., p. 86].

Here, statement #7 is presented as a highly contingent hypothesis
emerging from the observation of some unknown process. (Substance B
is the mystery substance that will turn out to be somatostatin). | have
added italics to show the hedges the writer includes to emphasize the
tentative nature of the claim, that the (unknown) substance is employing
(unknown) mechanisms that are “involving” inhibition. The clause at
the end of the sentence admits, in the most timid language possible, that
the hypothesis is not incompatible with the data. (He’ll leave it to others
to say that it might, in fact, be compatible with the data). Further
experimentation reveals that:

(8) “these experiments show that... synthetic substance B inhibits

GH in rats” [ibid., p. 86].

The statement is bolder, but still includes context such as reference
to their particular experiments and the use of rats as subjects. The mys-
tery substance has been given a name and is now easily isolated in the
lab. After some time, other laboratories were able to replicate the study,
which prompts the author to remind his colleagues, in print, that repeat-
ability is the hallmark of scientific progress:

(9) “Our original observations of the effects of somatostatin in the

secretion of TSH have now been confirmed in other laborato-
ries” [ibid., p. 83].

Statement #9 is on its way to becoming a fact, corroborated as it is
by other experiments at other labs. The word “blocks” is now used in a
statement that contains no traces of context or authorship. The only
hedge that remains is the reference to the specific apparatus used to
measure the results:

(10) ““Somatostatin blocks the release of growth hormones as meas-

ured by radioimmunoassay” [ibid., p. 184].

After some time, the reference to the apparatus is gone and the fact
is repeated until it becomes a generic statement:

(11) “Somatostatin inhibits GH secretion” [Molitch, 2012, p. 1426].

It is instructive that the generic statement regarding somatostatin and
growth hormone was not taken from Latour’s book (originally pub-
lished in 1979), as the book came out only a few years after the discov-
ery of somatostatin in 1974. The fact took years to “settle” and to be
comfortable being expressed in generic form.

For Latour and Woolgar, “a fact is nothing but a statement with no
modality... and no trace of authorship” [Latour, Woolgar, 1986, p. 82].
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“Grammatical modalities (‘maybe’, ‘definitely established’, ‘unlikely’,
‘not confirmed’) often acted like... an expression of the weight of
a statement,” they write [ibid.]. As cautious as the endocrinologists were
in their writing, over time the qualifiers disappear from their statements
until a fact is born. As in the DelJesus et al. study, scientists are eager
to make the ‘weightiest’ statements possible and they use generic prop-
ositions to do so.

Latour and Woolgar are not linguists, nor anthropologists, and as
such entreat such researchers to engage with the language of scientists.
“For semioticians, science is a form of fiction or discourse like any oth-
er... one effect of which is the ‘truth effect,” which (like all other liter-
ary effects) arises from textual characteristics, such as the tense
of verbs, the structure of enunciation, modalities, and so on,” they write
[1986, p. 184]. Sociologists G. Nigel Gilbert and Michael Mulkay took
seriously this call-to-action and spent years recording and analysing the
speech of scientists in the lab. They identify two “registers” of speech
employed by the scientists, one that is used in formal scientific literature
that tends to remove all traces of the scientist from the action,
and another that was used in their casual, semi-structured interviews
[Gilbert, Mulkay, 1984, p. 39]. The scientists were fully aware that sci-
ence did not proceed in an objective, disinterested fashion and that poli-
tics and rhetoric were part of the game. But they seemed to think that it
was worth striving for nonetheless. This reliance in the formal literature
on language that removed the scientist from the process had some
strange consequences, however. They identify generic propositions such
as “everybody accepts that the fundamental particles of oxidative phos-
phorylation are the electron and the proton” in the literature [ibid., p.
135], or “everybody accepts chemiosmosis™ in everyday interviews, but
what the individual scientists meant by those noun phrases, much like
the helium problem from the Introduction, differed significantly. Each
scientist had his (there were only men involved in the study) own ver-
sion of what was meant by “chemiosmosis,” yet they all claimed that
the theory was universally accepted. “The apparent facticity of chemi-
osmosis and its apparently widespread endorsement are illusory in the
specific sense that they exist, not as objective entities in an external so-
cial world, but only as attributes of participants’ contingent consensus
accounts,” write Gilbert and Mulkay [1984, p. 137]. This incongruity
was only evident during the oral interviews, however. “The relative
absence of obvious contradictions among the claims advanced in partic-
ular written texts is probably due to the care with which such texts are
prepared, to the use of a restricted interpretative repertoire and to the
absence of that direct interaction with other actors which elicits variable
responses in so many subtle ways,” they write [ibid., p. 125]. That is to
say, any generics used by the scientists are carefully constructed so as to
leave “tolerance for exceptions” in the words of Pelletier and Asher
(1997). Gilbert and Mulkay also found that, at certain times, instead of
taking years for facts to emerge as generics, “the factual status of one
substance, for instance, varied dramatically over a period of a few days”
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(Gilbert, Mulkay, 1984, p. 179]. The process of transformation, howev-
er, is very subtle, even if scientists remove hedges that should probably
not be removed [Delesus et al., 2019]. “The process of construction
involves the use of certain devices whereby all traces of production are
made extremely difficult to detect,” writes Latour. “Both participant and
observer are soon left with a version of the event which has been eroded
of all contingent circumstances,” he writes [Latour, Woolgar, 1986, p.
174].

Coffee Causes Cancer

One of the realms of science where generics are particularly prob-
lematic is in health care.

Consumers of news media are familiar with the kinds of generics
that have in them a grain of scientific accuracy but are stripped of all
contingencies without qualification, such as:

(12) “High cholesterol causes heart disease”

(13) “Salt is bad for you”

(14) “Coffee causes cancer”

In a study of “women’s magazines” such as Redbook, Good House-
keeping and Cosmopolitan, Amanda Hinnant read 148 articles on the
topic of women’s health. The articles were full of generics such as the
examples above, deployed according to a specific formula. First, the
writers would remove the qualifiers and hedges and context markers
that existed in an original scientific study and use generic propositions
to instil anxiety in the reader. Then, using the language of feminism and
personal empowerment the authors would advocate for any number
of self-help cures. Most of the articles did include a hedge, usually near
the end, that reminded readers that health issues are complicated and to
always “check with your doctor”, before making any decisions. Doctors
were almost always quoted in the articles as voices of authority but were
usually not the medical scientists responsible for the original study.

“News reports of scientific research are rarely hedged,” argues
Jakob Jensen after analyzing mass media reports of cancer studies.
“In other words, the reports do not contain caveats, limitations, or other
indicators of scientific uncertainty,” he writes [2008, p. 347]. He also
found that scientists and the journalists who were writing about them
were viewed as more trustworthy when hedges were included in
the reporting and even more so when the hedging was attributed to the
scientists responsible for the research [ibid.]. However, if the data col-
lected by Delesus et al. by perusing psychology journals is any guide,
this means that scientists are presented with a difficult choice: do they
want to make statements that are “more important and generalizable”
[2019, p. 18370] or do they want to be viewed as trustworthy? “Hedging
might enhance scientists’ trustworthiness while decreasing the believa-
bility of the research being reported,” writes Jensen [2008, p. 365].
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The Error Bar

Science itself shares one core feature with that of a generic proposi-
tion: that of falsifiability. According to philosopher Karl Popper, claims
in science can never be known to be fully true; claims can never
be ‘proven’ [Popper, 1959]. Instead, only the inverse of the claim can
be shown empirically. A famous example refers to the generic claim
that (with Lyonesque wording), “the swan is a white animal” or “a swan
is a white animal.” It only takes one black swan to disprove this claim,
and we will never be able to see all the swans in the world, so we will
never know for sure. Because of this epistemological approach, many
people are suspicious of the claims made by scientists. ‘It’s always
changing,” people say. ‘They can’t decide what’s true.” Or, to quote
Wittgenstein, “if I don't trust this evidence why should | trust any evi-
dence?” [1975, #672]. This is a feature (not a bug) of science, and it
ensures that the generic facts found in science textbooks continually
change, something that fuels people’s skepticism. You can hear the
frustration in this quote from an Australian physician who published an
early study about the relationship between coffee and cancer (glossed
in generic proposition (14) above which appeared in headlines all over
the world), only to have the theory refuted by further data. “People said
the researchers in Australia have changed their minds,” he said. “They
don’t understand what science is,” he continues. “We didn’t change our
minds. We just produced more data” [Levinovitz, 2015, p. 41]. (For the
record, coffee does not cause cancer [Loomis et al., 2016]. For now.).

Harris Solomon, in his ethnography of the Indian health care system,
says that “facts are supposed to clear up confusion and calm the mind,
but all too often they do the opposite and are mistakenly taken to be
alarming” [2016, p. 116]. Solomon mentions that the guidelines on what
constitute ‘high cholesterol’ have changed four times in the past twenty
years in India. At the same time, the Body Mass Index (BMI) threshold
for obesity was lowered, meaning millions of Indians were suddenly
rendered ‘obese’ overnight. As such, patients are always in doubt about
their health because the threshold that constitutes ‘health’ is continually
changing. The generic, pronounced as a definitive conclusion, is prone
to slippage and to modification.

Scientists see this as a reason to celebrate. “Science, you see,
is the optimum belief system: because we have the error bar, the great-
est invention of mankind, a pictorial representation of the glorious, un-
dogmatic uncertainty in our results, which science is happy to confront
and work with. Show me a politician’s speech, or a religious text,
or anews article, with an error bar next to it,” writes physician and
medical writer for The Guardian, Ben Goldacre [2015, p. 481]. This
(only partly-ironic) paean to the “error bar” is naive because it ignores
how the error bar feels from the perspective of a patient, that is,
as a source of anxiety.

In Drugs for Life (2012), anthropologist Joseph Dumit frames the
biomedical “fact” as a tool of persuasion in much the same way Latour
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and Woolgar describe the rhetorical tools scientists use to get people to
support their conclusions. The risk factors of high cholesterol are not
illnesses in themselves but are indexical of certain illnesses [Dumit,
2012, p. 123]. The patient is left with a glaring paradox between the
certainty of generic pronouncements such as “high cholesterol is dan-
gerous” or “high cholesterol leads to heart disease” against the reality of
a statistical model which indicates a slightly higher risk than they had
before their diagnosis.

“For a long time, and in many places, science held (or continues to
hold) the promise of closure through fact-finding,” writes Annemarie
Mol in The Body Multiple [2002, p. 177]. But this closure never comes
because of the ever-present ‘tolerance for exceptions’ in generic propo-
sitions. The error bar is always present, spoiling our desire to be anxie-
ty-free through the grace of undisputable facts. The solution suggested
by Mol is to accept the uncertainty of facts as a truth in itself and to
constantly interrogate generics as being incomplete statements [ibid., p.
184].

Conceptual Blending

To avoid the allure of objectivity suggested by generics, one rhetori-
cal technique often used by scientists is to employ metaphors such as
the familiar comparison ‘atoms are like solar systems.” Novel meta-
phors, once they are used for the first time in science, are accepted by
scientists as an appropriate way to explore the limitations of a certain
model [Hesse, 1966]. “[I]n order to be viable for propagation, novel
metaphors and metonymies must fulfill structural iconicity, and prag-
matic relevance requirements,” writes Alicia Urquidi [2015, p. 219].
There is an iconic relationship between the orbiting of planets around
a star and the orbiting of electrons around a proton. There are relational
similarities between the components (lighter object/heavier object; clos-
er orbits/further orbits etc.) that allowed scientists to create new hypoth-
eses about the behaviour of atoms. This process, known as “conceptual
blending” is a more modern understanding of how metaphors work than
what was suggested by Aristotle’s comparison approach 2,000 years ago
[Fauconnier, Turner, 2002, p. 222].

The paradox is that, once novel metaphors become conventional in
use, they lose much of their metaphorical power. This means that they
can become generic propositions like any other, prone to oversimplifica-
tion and supporting outdated kinds that many scholars feel we should
move past. The most successful strategies, argues Urquidi (at least in
the realm of Economics textbooks), is to blend novel metaphors with
conventional metaphors in a process known as generic interference, a
tool that “transforms pre-existing conventional figurative meaning into a
part of the generic space of a blend” [Urquidi, 2015, p. 225]. Much of
the language analyzed by Urquidi and her colleagues employed linguis-
tic metaphors that pointed to a few core conceptual metaphors [Lakoff,
Johnson, 1980] such as A COMPLEX SYSTEM IS A SHIP, or in a
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more general form, ECONOMIC ACTIVITY IS A JOURNEY
[Urquidi, 2015, p. 227]. Using this conventional metaphor as a base,
effective writers would use ‘generic interference’ to create novel meta-
phors for new ideas. “In order to compare a British bank with a British
pirate ship and, metonymically, with the infamous Pirate Drake, the
following utterances are used” (original in Spanish):

(15) LCH.Clearnet hizo de Drake

(16) LCH.Clearnet did of Drake

(17) LCH.Clearnet acted as Drake

This metonym is not a generic proposition in the sense proposed by Lyons
or Carlson, but the reference to Drake points, in an indexical manner, to the
generic kind ‘pirate’.

Zombie Nouns

In his book The Language of Science [2006], M.A.K. Halliday ar-
gued that one of the tools scientists should use for “organizing and
packaging information” is that of grammatical metaphor [ibid., p. 2].
Halliday calls for writers to turn their verbs into nouns, a process called
nominalization, a way of “shifting the whole set of mappings ‘down-
wards’; a sequence is downgraded to a figure, a figure to an element, an
element to a thing, and so on,” he writes [ibid., p. 4]. So “stem cells
fail” becomes “stem cell failure” and “to dissect a rat” becomes “dissec-
tion”. This process replaces the scientist as an actor in the prose with
nouns such as “dissection” or, from Latour and Woolger, “involving
inhibition of secretion of endogenous substance B,” which uses noun
forms instead of verbs such as “inhibit” or “secrete.” “There is a general
tendency towards thingness,” writes Bahram Kazemian [2013, p. 156].
It is certainly easier to create a simple generic proposition out of a noun
phrase than it is a clause with a number of transitive verbs. Clauses that
include actors are necessarily non-generic; they are marked as occurring
at a particular time and place with a particular actor. “I call them ‘zom-
bie nouns’,” writes Helen Sword at the New York Times, “because they
cannibalize active verbs, suck the lifeblood from adjectives and substi-
tute abstract entities for human beings” [Sword, 2012].

This process is what gives written scientific discourse its turgid,
inflexible tone. “In scientific writing, the lexical density may go much
higher and the language appears intricate because it contains a signifi-
cant number of interrelated technical taxonomies and each of which has
been defined and includes information the reader is expected to already
make sense of”, writes Kazemian [2013, p. 154]. This density can be
alienating and is prone to misunderstanding. If readers do not have
the requisite network of definitions at hand they often treat nominalized
sentences as generic propositions without qualification.

Remarkably, this strategy is recommended by a large number
of writing coaches for budding scientists. The benefit is that
“in nominalized expressions, the voice of the writing seems more ab-
stract, objective and more formal,” writes Kazemian [2013, p. 161].
A paper by Chinwe Ezeifeka (2015) claims that nominalization and the

63



Joseph Wilson. Constraints on generality: the (mis-)use...

use of grammatical metaphor are “a systemic resource for achieving
proficiency in research abstract writing” [ibid., p. 1]. Scientific writing
“requires a specialized pattern of information packaging and texture in
ways which not only make for word economy but also retain the sophis-
tication and erudite touch which mark it out as proficient academic dis-
course,” he argues [ibid.]. “Sophistication and erudite touch” are proba-
bly not the words most readers would use to describe scientific prose,
yet his argument largely supports the claims of Gilbert and Mulkay,
Latour, Bourdieu and others who argue that the impenetrability of aca-
demic prose is a deliberate rhetorical strategy to appear authoritative
and objective. It is all the more telling that Ezeifeka’s suggestions are
specifically designed for writing academic abstracts with “word econo-
my and information density,” precisely the sections that are most read
by other scholars [Pain, 2016], and the sections in which DeJesus et al.
found the most generic propositions were used to gloss over experi-
mental contingencies.

Conclusion

Contingencies, complexities, and context, although often boring,
or complicated, or long-winded, are what give writing its life. This in-
cludes scientific prose. “Scientific research begins with a set of sentenc-
es which point the way to certain observations and experiments,” writes
Benjamin Lee Whorf, “the results of which do not become fully scien-
tific until they are turned back into language, yielding again a set of
sentences which then become the basis of further exploration into the
unknown” [1940, p. 221]. Pierre Bourdieu puts it less charitably, saying
“the ruse of scientific reason consists in making necessity out of contin-
gency and chance, and in making a scientific virtue of social necessity”
[2004, p. 77].

One of the flaws of relying on the ‘self-correcting’ nature of the
peer-review process in scientific journals is that incorrect claims that are
strongly worded as generic propositions become anchored in the minds
of the readers (ex. “coffee causes cancer”), even though later research
reveals inconsistencies [Simons et al., 2017, p. 1125]. “Both participant
and observer are soon left with a version of the event which has been
eroded of all contingent circumstances,” writes Latour [1986, p. 174] of
the fact-making process. This can have the effect of establishing facts as
part of the scientific canon, yet often erode the trustworthiness of the
individual scientists [Jensen, 2008]. As such, | wholeheartedly endorse
Simon et al.’s suggestion of a ‘Constraints on Generality’ section for
scientific papers, especially when those papers rely on human subjects
such as the were in DeJesus et al.’s study. They suggest that “the dis-
cussion section of all articles describing empirical research should in-
clude a statement of the Constraints on Generality ... that explicitly
identifies and justifies the target populations for the reported findings”
[Simon et al., 2017, p. 1124]. For the authors, the reason for this addi-
tion is not aesthetic, it is pragmatic. “The gears of science will turn
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more effectively,” they argue [ibid.]. If scientists truly believe in Pop-
per’s vision of science as a series of falsifiable hypotheses, the means
for falsification should be included in the declarative sentences featured
in scientific prose. It might just mean we can enjoy our morning coffee
once again.
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