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In the opinion of both supporters and detractors of Thomas S.
Kuhn’s major work “The Structure of Scientific Revolutions,”! his
ideas have had “a wider academic influence than any other single
book of the last twenty years.”> Langdon Gilkey compares the
impact of Kuhn’s work to that of Marx who “once shifted our
understanding of historical development and possibly Gould [who]
will do the same for biological evolution.”® Kuhn’s concepts and
ideas have been accepted readily not only in philosophy but also in
the social sciences, the humanities and recently even in theology.*
There seems to be a trend to accept and incorporate Kuhn’s ideas
into theology.® One of the chief characteristics of Kuhn’s work can
be seen in his epistemology and the recent change in the way
epistemology is done.® This can be noted in the way he interprets
the authority of science, especially the process whereby scientific
theories change.7 Because, according to Gutting, “science is the only
generally recognized cognitive authority in the world today,”®
Kuhn’s approach is significant in that he proposes a new interpre-
tation of this authority. Kuhn himself is convinced that his ideas
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could produce a decisive transformation in the present image of
science.’

What was this image of science'® that Kuhn was about to
change? How are models or theories constructed—in science as well
as in (systematic) theology? How are we to understand the way in
which science works and progresses? Kuhn set out to answer these
questions with his “paradigm” concept. In order to better grasp the
novelty of his thought and some of its implications for theology, we
will look first at some characteristics of the “traditional image of
science” that Kuhn was about to change and then contrast this with
Kuhn’s alternative concept. Then we will point out some im-
plications of Kuhn’s position. In doing this we limit ourselves
mainly to Kuhn’s major work, The Structures of Scientific Revolu-
tion.

Traditional Science

For the past three centuries one scientific concept has exer-
cised a pervasive influence on the world’s thinking, as can be seen
in the popular beliefs about science. Many people for example view
science as providing an objective knowledge that is based exclu-
sively on “facts”.!! It is supposed that from data of recorded obser-
vations and experimental measurements, scientific propositions
and mathematical laws of nature can be deduced in a truly imperso-
nal and detached way by a set of explicit rules. This empirical
tradition in science can be traced back to Sir Francis Bacon (1561-
1626). He assumed that science studied the real world. For Bacon

Science did not just study “phenomena” in a Kantian sense; it did not
just observe a world order derived from the categories of the human
mind already read into it in the act of perception. The world was “out
there,” and scientists had the task of discovering its laws."?

The steps that Bacon laid out to discover these laws became to
be known as the scientific method. It is characterized by first,
gathering data; second, formulating a general rule that accounts
for the data; third, deriving predictions from the hypothesis;
fourth, checking the predictions by making experiments; fifth, if
the predictions prove true, the hypothesis is given the status of a
(tentative) law that is subject to further testing; sixth, if the
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predictions proves false, one returns to step one and attempts to
derive another hypothesis.!® According to Poythress, the underly-
ing assumptions of Bacon’s method were that data are hard facts,
about which there is and can be no dispute. Hypotheses, in turn,
arise from seeing a pattern in the data and making an inductive
generalization. Predictions from a hypothesis are derived by simple
deduction from the hypothesis itself. Discarding or retaining a
hypothesis depends merely on whether the additional experimental
data support it. Finally, confirmed hypotheses are added to the
existing list of general laws. Thus, progress in science consists in
piecemeal additions to the list of known laws.! Ian Hacking'® has
pointed out that the scientific model, Kuhn was about to change
included a combination of several aspects. These will be referred to
briefly below. '

Realism. Science is an attempt to discover what is real in the
world. Truths about this world are true regardless of what people
think. Observations and experiments provide the foundations for
hypotheses and theories about the real world “out there”.'®

Demarcation. There is a sharp distinction between scientific
theories and subjective beliefs. In other words, one has to distin-
guish the psychological or social circumstances in which a discovery
is made from the logical basis for justifying belief in the facts that
have been discovered.'” Karl Popper has said that the objectivity
and rationality of progress in science is not due to the personal
objectivity and rationality of the scientist.”® In other words, the
non-rational intuitions through which scientists were sometimes
inspired do not invalidate the objectivity, testability, and rationality
of science as such.'” Furthermore, scientific concepts are rather
precise and the terms used in science have a definite and fixed
meaning.?

Science is Cumulative. Connected with this rationalistic
view of science is the view that science cannot really break with
tradition. It preserves the success of its predecessors.?! Past obser-
vations, laws, and theories are seen as permanent additions to the
scientific knowledge. The result is that science was assumed to be
a record of the steady accumulation of objective knowledge about
nature as it really is.2

Inductive/Deductive Structure. The scientific basically has
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two parts: the inductive and the deductive. In the inductive, the
scientist gathers individual bits of hard data that are considered to
be the indisputable basis for knowledge and generalizes it to
hypotheses. In the deductive, the scientist derives predictions and
general laws from these hypotheses Each law summarizes a pat-
tern found inductively in the data.” The theories and predlctlons
that result are then tested in order to falsify or confirm them.*

Although no single philosopher has proposed these points in
this exact sequence, they form a useful collage of a widespread
popular conception of science.®

Kuhn’s Alternative Concept of Science

Kuhn rejected the classic view of science, that is, the view
associated with Bacon’s scientific method. He sees a difference
between two fundamental kinds of situations: “normal science” and

“scientific revolutions.”?® In order for a field of investigation to be
scientific it must mature.”” When a community of investigators
accepts a particular achievement as foundational, i.e. as supplying
at least temporarily a standard set of phenomena to be considered
and a method for their consideration it becomes “mature.” After
one particular school of interpretation succeeds in setting stan-
dards for all further research in the field, this new achievement
mau rates a period of “normal sclence,”28 devoted to “puzzle-solv-
ing.”" As long as scientists continue to solve the puzzles that they
find, they go forward in a way that superficially resembles Bacon’s
inductive ideal.*® Normal science aims at eluc1datlon based on
puzzle-solving, not surprise based on innovation.®! The question
Kuhn must face in view of his characterization of normal science
is: How does scientific change occur? Everything about normal
science seems to be oriented toward preventing fundamental
change in a field of inquiry.

Although normal science is conservative, from time to time the
anomalies in some branch of knowledge get out of hand and there
seems no way to cope with them. This creates a crisis that is
charactenzed by an atmosphere of urgency to solve these anoma-
lies.® Thls cnsxs leads eventually to the next stage: the scientific
revolution.”® A revolution occurs when a scientific community
abandons one time-honored way of regarding the world and of
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pursuing science in favor of some other, usually incompatible,
approach to its discipline.*

The shift from one paradigm to another “cannot be made a
step at a time, forced by logic and neutral experiments.”*® Para-
digms are terminated not by deliberation but by “a relative sudden
and unstructured event like the gestalt switch.”* Consequently, a
new paradigm prevails only when the older generation has been

converted” to it, or had died off and been replaced by a new
generatlon " In this conversion experiment “neither proof nor
error is at issue.”® A paradigm shift, therefore, is thus “a highly
subjective process.”® Revolution occurs because the old paradigm
is increasingly unable to solve pressing anomalies and new para-
digms present new ways of looking at things, which in turn create
new problems for people to get on with. This leads us to the concept
of “paradigm” in Kuhn.

Paradigms. Normal science is characterized by a paradlgm
The concept of paradigm is basic in Kuhn’s history of science.*’ A
clear and uniform understanding of this important term has been
made difficult by the wide variety of usages of this term by Kuhn
himself. Masterman, in looking through the first edition of Kuhn's
work isolated no less than twenty-one different uses of the term
paradigm.*! Shapere has criticized Kuhn for

inflating the definition ‘paradigm’ until that term becomes so vague
and ambiguous that it cannot easily be withheld, so general that it
cannot easily be applied, so mysterious that it cannot help explain,
and so misleading that it isa positive hinderance to the understanding
of some central aspects of science.*?

In acknowledging the problems with his use of paradigm Kuhn
attempted to clarify his intent in the “Postscript” to the second
edition of the work we are discussing. He basically distinguishes
between two different uses of paradigm. One is the sociological use,
which “stands for the entire constellation of beliefs, values, tech-
niques, and so on shared by the members of a given community.”*?
Then there is the paradigm as achievement, where it denotes
“concrete puzzle-solutions” that provide models for further re-
search.* However, in providing this double answer Kuhn is faced
with a great problem. According to his definition a paradigm not
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only defines a normal scientific community of investigation but at
the same time a paradigm is identified as that which is shared by a
community.*® Which comes first, the paradigm or the community?
Kuhn himself admits that “a Paradigm is what the members of a
scientific community share, and, conversely, a scientific community
consists of men who share a paradigm. Not all circularities are
vicious . . . but this one is a source of real difficulties.”*® As a way
out of this circularity Kuhn proposes a turn to sociological methods
for identifying a community as a first step and way out of the
circle.!”

Another point that should be noted is that observations are
paradigm-dependent. For Kuhn there is no neutral observation
language. Paradigms determine the way a scientist sees the world 4
For him there is no theory-independent way to reconstruct phrases
like “really there.” Not only are observations paradigm dependent
but criteria too. Competing paradigms offer differing judgments as
to what sorts of solution are acceptable. There are no external
standards on which to base a choice between Paradigms, for stan-
dards are themselves products of paradigms.” One would need a
“super-paradigm” to decide between different paradigms but in a
debate among paradigms there are no objective criteria.” Because
scientists with rival paradigms may gather quite dissimilar sorts of
data, the features which are important for one may be incidental
for the other. Rival paradigms solve different types of problems;
they are incommensurable.

Incommensurability. If two paradigms can be compared to
each other, at least in principle, in order to find out which is more
rational or closer to the facts, they are commensurable. Kuhn,
however, holds that rival paradigms are incommensurable.®”' There
is no neutral language that can serve as an objective criterion itself
because language itself is learned under a paradigm. Thus, incom-
mensurability limits the role of logical compelling arguments in
scientific change. The result is that the debate over paradigm choice
is not a logical argument. It is not “the sort of battle that can be
resolved by proofs,” and “change cannot be made a step at a time,
forced by logic and natural experience.”*? Paradigms are termi-
nated, not by deliberation and interpretation, but by a relatively
sudden and unstructured event.*® Incommensurability has ceased
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to be a logical affair, and conversion has become a purely psycho-
logical matter.” Incommensurability is a doctrine that puts Kuhn
at odds with most of modern science.’® We now turn to a last aspect
that is connected with the above discussion—the non-cumulative
character of science.

Noncumulative Science. Revolutionary science is clearly
non-cumulative for Kuhn.* Since a new paradigm demands the
destruction of a prior one “cumulative acquisition on unanticipated
novelties proves to be an almost non-existent exception to the rule
of scientific development.”® For Kuhn new theories are not addi-
tions to, but rather, replacements of those older laws and theories,
replac;ments that constitute nothing less than scientific revolu-
tions.

Evaluation

Thomas Kuhn’s thoughts have not gone unchallenged. Several
areas have been strongly criticized. Here we will concentrate only
on the major criticisms that have been leveled against Kuhn’s work,
then we will try to point out some implications for contemporary
theology where the ideas of Kuhn have been assimilated.*®

Kuhn’s Concept of Paradigm. Almost all commentators
agree that Kuhn’s use of this concept is loose and variable.®
Shapere insists that the distinction between paradigms and differ-
ent articulations of a paradigm, and between scientific revolutions
and normal science is at best a matter of degree.®! If paradigms
actually determine the structure of the world, as Kuhn maintains,
the existence of anomality is itself difficult to understand.®?

In Kuhn’s own initial definition, paradigms are “universally
recognized scientific achievements that for a time provide model
problems and solutions to a community of practitioners.”® In other
words, a paradigm by definition has only provisional character for
a limited period of time. There is no such thing as a permanent,
trans-historical or trans-cultural paradigm. According to van Huys-
teen, Kuhn’s “vision does open up vital perspectives on the question
of the origins of our traditional theological models,” because Kuhn
offers “the possibility of evaluating the development of systematic-
theological models in sociohistorical terms.”® In other words, theo-
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logical reflection or systematic theology is always only a group-
bound activity.®®

Kuhn’s account of science fundamentally depends upon the
distinction between normal science and revolutionary science.
Apart from the difficulty in identifying when a change is a “revolu-
tion” and when it isn’t, the sharp contrast between normal and
revolutionary science has been questioned.® Differences between
the two are differences of degree rather than of kind. There also is
more continuity across a revolution than Kuhn depicts; there may
be changes in such items as assumptions and instrumentation, but
there are no total discontinuities.®’

In this context it should be mentioned that Kuhn’s under-
standing of progress is derived explicitly from an etiological evolu-
tion logic® which is formulated in neo-Darwinian terms.*® One
consequence of this underlying premise is, as Johann Baptist Metz
puts it, that such an evolutionary model does not “permit a norma-
tive use of history, let alone a ‘canonical’ one.”™ Consequently this
makes relativism, at least to a certain degree, unavoidable, as we
will see later.

Kuhn’s Relativism. Probably more important than the crit-
icisms just listed are charges that point to a relativism in Kuhn’s
thought. If observations as well as criteria are paradigm-dependent,
there is no rational basis for choice among competing paradigms.”
Although some claim that Kuhn’s strong emphasis on sociological,
psychological, historical, and other factors in scientific revolutions
does not mean a lapse into irrationality one has to realize that there
is a new definition of rationality. Rational simply means “that on
which a certain scientific community has decided jointly.””? Because
each paradigm determines its own criteria, any argument for it is
circular. The choice seems to be arbitrary and subjective, a matter
of psychology more than of logic.” It is precisely on this point that
Kuhn’s critics are most vehement, accusing him of relativism,
subjectivity, and irrationality.™

Because relativism simply means that “truth” is to be deter-
mined according to the internal consistency of a paradigm,” epis-
temological relativism seems unavoidable.” In commenting on the
influence of Kuhn’s ideas in theology, Jerald Brauer says that one
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of the main characteristics of modern Christianity is the massive
presence of pluralism.”

Kuhn has objected to the charge of irrationality.”® Some of
Kuhn'’s critics, however, are far from satisfied in this regard. Thus
Shapere, in a review of Kuhn’s recent writings, repeats his earlier
concerns by saying that “it is a viewpoint as relativistic, as anti-ra-
tionalistic, as ever.”

At this point an observation by Stephen Toulmin is worth our
attention. Toulmin has pointed out that the reasons why Kuhn’s
book has been so influential lie less in the answers Kuhn has given
to the fundamental questions about conceptual change in science
than in the broader background of the questions.

By insisting on the radical character of scientific change, Kuhn
completed the historicization of human thought that had begun in the
eighteenth century, and so finally undercut the older views about the
immutable order of nature and human knowledge. The task for those
who are interested in the theological implications of contemporary
natural science is, therefore, not to replace one static but outdated
system of doctrine (paradigm) by another, equally static but more
up-to-date system: instead, it is to carry further the work of Troeltsch
and those other theologians who have reflected on the specific rele-
vance of Historismus to the projects of theology and cosmology.*

Troeltsch has given the principles of historical criticism a
classical formulation.?! In an earlier essay on history and metaphys-
ics, he declared that the historical-critical method, once it gains
entrance, brooks no limits. Developed to deal with natural events,
it is bound, if applied to the supernatural, to dissolve it into the
natural and to interpret it as analogous to everything else.? This,
clearly, sounds like a promising candidate for the title “paradigm
change” in theology.” Indeed, many leading scholars, like David
Tracy, have stated that “the acceptance and use of historical-critical
methods is one defining characteristic of the new paradigm in
theology.”® As Toulmin has stated it: “If a supra-historical stand-
point from which we could definitively judge is not available to
human beings, a structuring must take place immanently and
relatively.”® One consequence for theology is that the Christian
identity of meaning cannot be found in the Bible.*® In addition,
another aspect of Kuhn’s position deserves attention, namely, what
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has been called Kuhn’s psychologism.”” Psychologism states that a
text’s meaning cannot be the same for two different people because
they look at the text from different subjective standpoints. The
historicist position proposes the same argument a fortior: for inter-
preters and authors who stand at different cultural times and
spaces. The implication of these views is obvious. A text does not
have a fixed meaning, determined by the original author, that serves
as an objective set.of facts by which various interpretations are
measured. Rather, the meaning of the text is determined by the
interpreter. The subject—object distinction is not regarded as fixed,
and 8Ehe question of objective validity in interpretation is ruled
out.

Kuhn also has been charged with inconsistency in his reason-
ing. Holcomb has reasoned that Kuhn’s notion that all criteria are
paradigm-dependent is “self-referentially inconsistent.”®® If the
truth of Kuhn’s relativistic thesis is paradigm-laden, by previous
argumentation, it has no force for anyone who has not yet accepted
it. A result would be that Kuhn cannot talk about the “history of
science,” but only about the history of science as conceived in his
paradigm.®® This suggestion has the crucial consequence of shifting
the focus from objectivity “to the real issue, namely truth.”®!

The Question of Truth. For Kuhn there are no external,
paradigm-independent standards that determine whether the par-
adigm in question is true or false. Ian Barbour views this question
of criteria for paradigm choice as the most important issue in the
controversy over Kuhn’s book.* Kuhn clearly denies that we can
get closer to the truth by means of new and changing paradigms.®
He states that “whatever scientific progress may be, we must
account for it by examining the nature of the scientific group,
discovering what it values, what it tolerates, and what it dis-
dains.”®Kuhn rejects what he calls “objective” or “absolute” truth
in favor of a pragmatic or instrumental view of truth.*® “As in
political revolutions, so in paradigm choice—there is no standard
higher than the assent of the relevant community.”* Truth no
longer corresponds to nature but to what humans accept; in other
words, it is sociologically defined.”” For theology, this means that
religious doctrines can be outlined only provisionally*because they
arise neither from revelation nor as an attempt to describe the real
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external world. They originate rather in the desires of men to find
suitable instruments with which to bring about certain desirable
results. In other words, there are no absolutely true doctrines
because all ideas are tools subject to improvement. Because doc-
trines are based on experience, they will change as experience
changes.

Consequently unity in theology will not be a unity of a partic-
ular interpretation which results in a particular teaching, that is,
no unity in doctrine, but it will be a unity in sensing the common
need of interpreting our present world of experience in all its
ambivalence, contingency, and change.? In this context Sally McFa-
gue has said that “we are, then, on the brink of another ‘reforma-
tion.””'® Indeed we are! Kuhn’s use of the concept of paradigm and
paradigm-change amounts to nothing else but the old fallacy that
man is the measure of all things.

Conclusion

Kuhn has proposed a new interpretation of science. From the
positive standpoint it should be noted that we have to give Kuhn
credit for having broken new ground in the philosophy of science.
He has done much to call into question “the fundamental self-un-
derstanding of modernity with its illusory dichotomy between sci-
ence and ideology.”'” He has done a significant job in
demythologizing much of the absolute nature of science that has
dominated the scholarly world for so long. Science is now being
perceived more as a “human activity” and the contrast between
so-called objective truth and metaphysics is being considered as
obsolete.'% Also, his insight that scientific theories cannot be over-
thrown by experiments and observation alone merits serious atten-
tion.

In contrast to the longstanding empirical tradition, which
assumed that science studies the real world through objective,
logical experiments and observations that are based on indisputable
facts; Kuhn maintains that it is impossible to find out anything
about the real world because there is no paradigm-independent way
to reconstruct it. Data never are simply hard facts that are com-
pletely independent from any theory. The lack of an overarching
framework that gives guidance makes the scientific community the
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ultimate authority in science. Truth no longer corresponds to
reality but to what humans accept. Ideas become true insofar as
they help us to make successful connections between various parts
of our experience. Truth becomes part of the process of experience
and, because experience constantly changes, truth does to. In other
words, for Kuhn there are many plural truths, as many truths as
there are concrete successful actions. Truth becomes pragmatic in
the sense that that which works is accepted as truth. An authori-
tative revelation from God to man that retains its meaning and
authority beyond changing times and cultures virtually is excluded
from a paradigm in the Kuhnian sense. The unity of the church
consequently is no longer a unity of teaching that results from
revealed truth but is merely a unity that is accepted in its search
for new approaches in the changing sea of ambiguous meaning.
Let me conclude with a word of caution in regard to the use of
Kuhn’s notion of paradigm, especially when it is too carelessly
translated into other fields of study, such as theology. Even well-
known theologian Eberhard Jiingel does “not consider it [the con-
cept of paradigm] to be so helpful that theology is bound to adopt
this terminology. It probably confuses more than it clarifies.”'* No
one knows where the philosophy of science is going next. It has been
said that the one who marries current science is destined to be a
widower soon.!® Noted scholar Stephen Toulmin has said that

the call for ‘new paradigms’ in theology should not ask us to assemble
the more up-to-date scientific ideas of post-Darwin, post-Einstein,
post-Freud era into a novel cosmological construction that claims the
same fundamental authority and permanence that were claimed for
Aristotle and Newton earlier. That will simply lay up fresh trouble for
theology a century or two down the road, when scientists have
rethought the problems of their own disciplines, to the point of
making radical changes for which theologians would once again be ill
prepared. It may well be the case, indeed, that theology can hope for
no secure and permanent reliable foothold in the natural sciences.!®

For us it is a matter of intellectual responsibility to understand
the scientific theories of philosophy on their own terms. Otherwise,
as Cordell Strug has put it, the theologian who refers to “para-
digms, models, and things like that” to justify his beliefs is no better
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than the undergraduate who refers to “Freud, existentialism, Zen
and stuff like that” to justify his.'”® In addition there is a danger
that the thesis will contain elements, unnoticed in its original
context, that will question the possibility of theology just as much
as older theories did.'"” Therefore, it is not wise to adopt Kuhn’s
thesis of paradigm change for use in SDA theology. Instead we are
safe only in working out principles that are derived solely from
Scripture and are in harmony with, and not in contradiction to,
God’s everlasting Word.
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