Thematic Analysis in Science:
Notes on Holton’s Concept

The generation now at work in the
philosophy, history, and sociology of
science has witnessed the resurgence,
convergence, and often the collision of
ideas about the cognitive and social
structure of the scientific enterprise.
Some of these ideas have spread rapid-
ly beyond their original disciplinary
boundaries, at times in that extravagant
form which leads masters to disown
disciples. Polanyi’s “scientific communi-
ty” and “tacit knowledge,” Popper’s
“falsificationism” and “third world,”
Kuhn’s “paradigms, disciplinary mat-
rices, and normal science,” Lakatos’s
“research  programmes,” Campbell’s
“evolutionary epistemology,” Elkana’s
“images of science,” and even Merton’s
“normative structure of science” and
“reward-system of science” are a few
of the familiar tags for these ideas
(which threaten to deteriorate into
little more than vogue words and vogue
concepts) (1, 2).

While these ideas were being hotly
debated, Gerald Holton was quietly de-
veloping his concept of “thematic anal-
ysis” as both perspective and tool for
the historiography of science, a con-
cept that has begun to attract wide
notice only since the appearance of
his recent book, Thematic Origins of
Scientific Thought: Kepler to Einstein
(3). In the article that precedes this one
he has gone on to work out a problem-
atics for the understanding of science
and scientists. Naturally, that requires
him to compress much into little. In
proposing the eightfold way to such
understanding, he adopts a to me alto-
gether congenial attitude of what can
be described as disciplined eclecticism
(as distinct from “mere” or motley
eclecticism). From that attitude, par-
ticularly appropriate for composite hu-
manistic-and-scientific disciplines such
as the history and sociology of science,
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the various perspectives appear supple-
mentary rather than antithetical, with
cach perspective having its own prob-
lematics, its own set of basic questions
and derivative puzzles.

But it is the ninth way, the way of
thematic analysis, that concerns us
here. In Holton’s implied definition,
this way of interpretation assumes un-
derlying elements in the concepts,
methods, propositions, and hypotheses
advanced in scientific work. These ele-
ments function as themes that motivate
or constrain the individual scientist in
his cognitive formulations and consoli-
date or polarize the cognitive judgments
appearing in the community of scien-
tists. Although public expositions of
scientific work rightly focus on repro-
ducible phenomena and analytical prop-
ositions, it is the themata that help
shape their form and content.

The ninth way, then, is Holton’s
distinctive effort to deal with tacit
knowledge (partly in the insufficiently
appreciated sense given that concept by
Polanyi). The themata of scientific
knowledge are tacit cognitive imageries
and preferences for or commitments to
certain kinds of concepts, certain kinds
of methods, certain kinds of evidence,
and certain forms of solutions to deep
questions and engaging puzzles. Implicit
in Holton’s own investigations of the-
mata is the notion that they are un-
evenly accessible to observation. So to
say, not all tacit knowledge is equally
tacit. As Holton puts it, in one sympto-
matic footnote, “Not all themata ap-
pear in so many words.”

After some years of inquiry, Holton
has come to a provisional conclusion
about the distributions of themata in
scientific knowledge. Some scientists,
especially the pathbreakers, have their
distinctive configurations of themes.
These configurations, I take it, make

up much of the styles of thought that
characterize many scientists and unique-
ly identify scientists of utmost conse-
quence (as in the celebrated episode of
Johann Bernoulli’s instantly recogniz-
ing the source of Newton’s anonymous
solutions to two bruited mathematical
problems as “ex ungue leonem™). In
Holton’s account of the persistence or
recurrence of themata, we also note
that some of them are shared by sets
of scientists, both contemporaneous and
successive. In suggesting that many
themata are formed by scientists even
before they have decided to become
scientists (4), Holton advances his most
distinctive and daring idea—one that
seems to require new procedures of
investigation if it is to be looked into
systematically.

Although individual scientists have
their distinctive configurations of the-
mata, they nevertheless share some
themes with other scientists. Such com-
posites of individuality and communal-
ity are not at all peculiar to the domain
of science; they are found in patterns
of human behavior generally. Both in
the special case of science and in the
more general case, similarities and dif-
ferences in themata may help explain
the sense of congeniality or incom-
mensurability of ideas experienced by
people in interaction.

Having proposed thematic analysis
as the ninth way to an understanding
of the scientific enterprise, Holton con-
fronts the question of how one goes
about discovering themata in what he
calls the “events,” the phenomena that
make up the changing substance of the
sciences.

The Method of Thematic Analysis

In dealing with that question, Holton
never lapses into the high-sounding
phrase “the methodology of thematic
analysis.” Nor shall I replace his plain
words with showy ones. Instead, the
question of method puts me in mind of
a maxim prized by the first president
of the History of Science Society (who
happened to be one of my teachers).
L. J. Henderson liked to remind his
more attentive students that “it’s a good
thing to know what you are doing.”

The author is University Professor at Columbia
University, New York 10027. The article is
adapted from an invited commentary on an
address by Gerald Holton delivered at a meet-
ing of the History of Science Society (see page
328).
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For some decades now, I have trans-
mitted this bit of earthy wisdom to
other generations of students in slightly
modified form: “In general, it’s a good
thing to know what you are doing—
and why you are doing it.” The quali-
fier “in general” is designed, of course,
to warn against the danger of that pre-
mature faultfinding which stifles ideas
that need to be played with before
being subjected to systematic and rig-
orous examination. There is a place,
as Max Delbriick and Dickinson Rich-
ards have severally reminded us, for
“the principle of limited sloppiness.”

What, then, does Holton do when he
does thematic analysis? How does he
identify themata so that we, the bene-
ficiaries of his concept, can in turn
proceed to discover and understand
other themata?

Having studied his book, Thematic
Origins of Scientific Thought, and his
paper on the role of preconceptions in
the work of Millikan and Ehrenhaft
(5), I must report my strong impres-
sion that Holton identifies themata in-
ductively. In saying this, I realize that
in some quarters these days the very
term “induction” is in ill repute, as in
other quarters is the term “deduction”
and even, one gathers, the Peirce-Han-
son notion of “abduction.” Neverthe-
less, it appears that this early phase in
exploring the potentialities of thematic
analysis (just as with current explora-
tions of its distant conceptual cousins,
Kuhn’s “paradigms and disciplinary
matrices,” Lakatos’s “research pro-
grammes,” and, to go no further, Elka-
na’s “images of science”) requires case-
by-case analysis in order to obtain a
working list of themata: of thematic
concepts, thematic methods, and the-
matic hypotheses or propositions.

To the best of my knowledge the list
of themata in the physical sciences has
not yet been assembled in any one
place, but Holton estimates them to
number fewer than 100, including dou-
blets and occasional triplets. A next
step would therefore be to convert a
list of themata into a classification; for
whatever its limitations, the ancient
device of classification serves to convert
the tacit empiricism of lists into the
analytical rationalism of categories. In-
ductively assembled lists of themata in
scientific thought seem ready to be
transformed into classifications and re-
lated propositions designed to help us
understand what Holton has dealt with
as event-structures and event-sequences
in the development of science.
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Parallels in the History and
the Sociology of Science

Much more than specialized (and
often learned and provincial) historians
of science have yet acknowledged in
print and much more than we special-
ized (and often unlearned and provin-
cial) sociologists of science have ap-
parently considered, parallel lines of
inquiry are being pursued in the two
disciplines. The practice of thematic
analysis provides a case in point.

For several decades, sociologists and
political scientists have engaged in sys-
tematic ‘“‘content analysis,” as Lasswell
called it, of communications in general
and of propaganda in particular (6). A
procedure of thematic analysis was de-
veloped to identify implicit as well as
explicit themes in order to infer states
of mind of the communicator and to
interpret responses to the communica-
tion (7). A mode of structural analysis
served to investigate “the interrelations
of various themes.”

Plainly, Holton was aware of this
sort of parallelism when he proposed
“a discipline that may be called the-
matic analysis of science, by analogy
with thematic analyses that have for
so long been used to great advantage
in scholarship outside science” (3, p.
57, 8). By advancing the thematic
analysis of far more enduring and, one
would like to think, more consequential
cognitive materials than short-run prop-
aganda, Holton has been bringing alive
in the history of science what has be-
come almost dormant in the sociology
of public opinion: the content analysis
of documents to identify tacit themes
and thematic structures.

This case only illustrates the growing
need for a special breed of scholar
brought about by increasing specializa-
tion: the hybrid who, though more
deeply committed to one discipline than
to others, also manages to become
thoroughly schooled in neighboring dis-
ciplines and to keep in reasonable touch
with what is going .on there. I have no
doubt, for example, that my colleagues
in sociology have much to learn from
the kind of thematic analysis being ad-
vanced by Holton.

I can here only touch upon a few
other parallels in the problematics iden-
tified by Holton and also found in the
sociology of science, that domain once
infinitely remote from the history of
science and now, plainly, within hailing
distance.

There is the problem, included in

Holton’s inventory of the eightfold way,
of the time-trajectory of shareable sci-
entific knowledge, involving “anteced-
ents, parallels, continuities, and discon-
tinuities.” In this connection, I refer
only to a case study of “premature”
and “postmature” discovery being con-
ducted jointly by a biologist (Joshua
Lederberg), a historian (Yehuda EI-
kana), and two sociologists of science
(Harriet Zuckerman and R. K. Mer-
ton) which is designed to identify so-
cial and cognitive processes underlying
continuities and discontinuities in scien-
tific knowledge (9).

There is the related problem of un-
derstanding the role of “failure” as well
as “success” in science. Holton’s pro-
posed line of inquiry intersects rather
than parallels sociological investigations
by Glaser and Rubin (10) of types of
failure experienced by scientists at vari-
ous stages of their careers. It also inter-
sects philosophical investigations of
“imperfect rationality”’; for example, by
the philosopher of science Watkins,
who aptly begins an essay on the prob-
lem by remarking that ‘“historians are
not much concerned with also-rans and
drop-outs. They have a bias toward
success” (/7). But historians and soci-
ologists alike increasingly recognize that
the unwitting preoccupation with suc-
cess must be offset by a focus on the
phenomenon of failure. That is just
another shift in foci of inquiry needed
to advance our understanding of the
complex interactions between the be-
havior of scientists and the development
of scientific knowledge in the context
of the historically changing normative
structure and social organization of
science and the environing society and
culture. Historians and sociologists must
both examine the various sorts of
“failure”: intelligent errors and unin-
telligent ones, noetically induced and
organizationally induced foci of interest
and blind spots in inquiry, promising
leads abandoned and garden-paths long
explored, scientific contributions ignored
or neglected by contemporaries and, to
draw the sampling to a close, they must
examine not only cases of serendipity
gained but of serendipity lost (12) (as
with the many instances of the anti-
biotic effects of penicillin having been
witnessed but not discovered).

When Holton distinguishes “private
science” from “public science,” the
terminology suggests a distinction par-
allel to one drawn in the sociology of
science. But the similarity turns out to
be merely homonymous, with the terms
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alike only in appearance, not in mean-
ing. Nevertheless, the seeming parallel
is instructive, signaling current efforts
by both historians and sociologists to
identify types of scientific work and of
scientists rather than implying, by their
silence on the matter, that these are all
much of a kind. For Holton “private
science” refers to the deeply personal
aspects of science-in-the-making, to
those aspects of the “nascent moment”
of discovery which, by convention, ordi-
narily remain unreported in the “public
science” recorded in scientific journals
and monographs. For the sociologists
Cotgrove and Box, empirically investi-
gating types of scientific identities, “pri-
vate scientists” are those who ‘“attach
importance to [the norms] of disinter-
estedness and organized scepticism
[but] do not seek [though they some-
times obtain] recognition and confirma-
tion from the scientific community”
(13). Principally at work in industrial
research laboratories, they typically set
little store by publication, as Derek
Price (/4) has long noted in distinguish-
ing the ways of science from those of
technology. In contrast, “public scien-
tists,” found chiefly in academia, act
in accord with the norm that calls for
them to communicate the results of
their research beyond the immediate
organization or locale, this practice be-
ing reinforced by their finding major
reward in the recognition and use of
their published work by peers in the
larger scientific community.

It is not difficult to compile a short
list of other subjects and problems that
have been turning up in both the history
and the sociology of science: models of
the growth of scientific knowledge;
taboos on certain forms of knowledge
dubbed dangerous (by laymen or by
scientists themselves); bases of prob-
lem-finding and problem-selection; the
dynamics and cognitive consequences
of conflict in science (with special ref-
erence to orthodoxy, heterodoxy, and,
if it be allowed, polydoxy); the recip-
rocal transfer of analogies and models
from one to another domain of scien-
tific inquiry [as exemplified in Keynes’s
remark (I5) that “the Principle of the
Survival of the Fittest could be regarded
as one vast generalization of the Ricar-
dian economics”]; independent multi-
ple discovery and scientists’ efforts to
establish their priority as phenomena
providing strategic research sites for
investigating a variety of problems in
the development of scientific knowl-
edge (16).
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Along with such parallels in problem-
atics are parallels in what qualify as
themes in the two disciplines. Two
cases in point must serve. The first is
the historical and sociological theme
that the stock of scientific knowledge
accumulates selectively. In emphasizing
the selective character of scientific
growth, sociologists (/7) long since re-
jected the earlier image of a royal road
to knowledge along which science inex-
orably advances in unilinear fashion.
More recently, even this moderate image
of progress in science has been de-
clared unacceptable. Evidently stimu-
lated by idiosyncratic readings of the
work of Kuhn, Popper, and Lakatos,
some sociologists have adopted an
acutely relativistic position. From that
standpoint, it is enough to adopt the
model in which scientific knowledge ac-
cumulates selectively to qualify one as
a vulgar positivist, committed to a be-
lief in the growth of that knowledge
as a “cumulative and one-dimensional
process” (18). Relativists of this sort
judge historians and sociologists guilty
of perpetrating an ethnocentric and
tempocentric “Whig interpretation of
history” (19) when they so much as
hint that, despite many vicissitudes,
scientific knowledge does accumulate:
that today’s astronomers may actually
have a more solid, more sweeping, and
more exacting knowledge of the sun,
moon, planets, and stars than did
Aristarchos of Samos or even Ptolemy,
or that today’s demographers just might
have a deeper and broader understand-
ing of the dynamics of population
change than, say, the 17th-century Wil-
liam Petty or even the early-19th-cen-
tury Thomas Malthus.

Donald Campbell has noted that
some recent work in the philosophy of
science “portrays science as a self-de-
ceiving system incapable of distinguish-
ing truth from tribal myths” (20).
When historical relativism reaches this
point, perhaps we should come full
circle. Perhaps the half-century-old
taboo on Whiggery in historiography
has moved too far beyond the original
purpose of countering the celebrative
presentism which regards the historical
past only in terms of how it led to the
historical present. Perhaps the time has
come for an anti-anti-Whig orientation
to history.

At any rate, it is comforting to have
Holton’s mode of thematic analysis
reject the untenable relativism that is
currently being substituted for an un-
tenable progressivism. As he observes,

the themata in a scientific work are
not, after all, “its chief reality.” New
themata may expand the scientific im-
agination or contract it. But they do
not erase the knowledge that went be-
fore to provide a wholly clean slate on
which scientists then proceed to write
their new stories. Old themata are occa-
sionally abandoned. But, Holton notes,
“there undoubtedly has been on the
whole a progressive change to a more
inclusive, more powerful grasp on nat-
ural phenomena.”

Finally, Holton observes in the his-
tory of science a characteristic that
some of us have observed in the soci-
ology of science: the discipline exhibits
a self-exemplifying character (2, pp.
ix, 352-356, 554). The behavior of the
discipline and of its practitioners exem-
plifies ideas and findings about the be-
havior of sciences and scientists that
have been developed in the discipline
itself. Thus, Holton notes that the
“search for answers in the history of
science is itself imbued with themata.”
Belief in the value of thematic analysis
can itself be interpreted as a case of
thematic predilection. Holton is saying
in effect that if we do not perceive the
basic themata in a scientific work, we
cannot understand well enough what
makes it important, the reasons for its
distinctive reception, and, not least,
what is “sacred” enough in it to with-
stand disappointing delays in confirma-
tion or to survive seeming disconfirma-
tion. One could scarcely ask for a more
apt instance of a self-exemplifying cog-
nitive theme.
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