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Introduction



Scientific Change

1. Scientific cultures develop and change.

2. How should we understand such changes and what factors play

pivotal roles?

3. Are there forms of continuity through scientific change or are earlier

theories and practices radically incommensurate with later theories

and practices?

4. Are theories accepted because they stand in some logically timeless

relation to objective evidence, such as being confirmed, verified, or

corroborated?

5. Or are theories accepted because they are human constructs

satisfying the cognitive and social norms of the scientific cultures in

which they are embedded?
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Scientific Change: two rough answers.

1. First, exercise in logically appraising the evidential consequences of a

scientific theory in comparison with its rivals.

• It believes in continuous progress of science.

• Scientific change is the process of successively

incorporating earlier and successful theories into the

framework of their successors. Predictive control over

nature cumulatively increases over time.

• We have a picture of the human knower disengaged

from context and situated in an mind-independent

world that is objectively knowable.

• Justificatory parameters such as degree of

confirmation, strength of verification, the

management of relevant evidence, or the extent of

corroboration are considered.

• Change is judged in accordance with how well

theories pass muster with respect to such criteria.
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Scientific Change: two rough answers.

1. Second, scientific change can be conceived as an historical and

social phenomenon.

• We need to consider historical and social context on

which our norms and standards depend.

• What counts as truth, knowledge, knowing, and

objectivity is relative to that perspective.

• Every cultural reality, science included, carries its own

inner logic, its own values and norms.

• There are no timeless truths, identical in all spheres

of human activity—moral and political, social and

economic, scientific, and artistic.

• All forms of knowing are historically and socially

contingent, and so too are the discourses which

express what we claim to know.

• Scientific change is a matter of scientific culture

being substituted for another.
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The Received View and Popper



Received View

1. Received view means the perspectives on the language and the

foundations of science advocated in this century, for example, by

logical positivism, logical constructionism, logical empiricism, logical

atomism, etc.

2. We need to qualify the statement:

a.) Some philosophers in this tradition (e.g. Carnap or

Russell) showed no interest in the scientific change.

b.) Others such as Reichenbach and Popper were more

interested in the question.

3. In fact, questions of theory choice and the nature of scientific

change do not become central to the “received view” until after the

period of the Second World War.
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Logical Constructionism

1. Logical constructionism is based on two commitment:

a.) Everything that can be experienced, or that is

knowable, or which can properly be said to exist, can

be translated into, or reduced to, or explained by,

privileged and more basic items.

b.) The transformation to the privileged basis is to be

performed through the medium of a semantically

coherent and logically rigorous discourse.
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Russell and Whitehead – Principia Mathematica (1925)

1. Russell and Whitehead wanted to show:

i.) that pure mathematics can be stated in the canonical

language of logic using no undefined terms apart from

the logical operations of implication, disjunction, class

inclusion, and class membership,

ii.) that problematic mathematical entities are adequately

expressed in this language to the extent they can be

constructed out of entities considered to be less

problematic,

ii.) less fundamental entities can be reduced, by the

power of the logical language, to a privileged

constructive basis without loss of meaning.

2. Anything that can be said clearly can be said in the discourse of

logic, a discourse taken to capture best the fundamental status of

the privileged entities and their relations.
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Russell

1. After Principia Mathematica, Russell applied the techniques of

logical constructionism to knowledge of physical objects both in the

sciences and in commonsense experience.

2. He wanted to answer the question: How can the existence of

unperceived entities be warranted, such as fields, forces, subatomic

particles, energy quanta, and so forth?

3. His aim is to show that both unobservable scientific entities and

ordinary physical objects, such as flowers and tables, can be

constructed out of the incorrigible sense-data of sensory experience.
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Russell

1. Russell wanted to avoid solipsism – physical objects are constructive

out of the actually experienced sense-data of a single observing mind.

2. He argued that the basis for construction must include both the

actually experienced sense-data of an observer and those that would

be or could be experienced by others if they had been subjected to

certain experiences under certain conditions.

3. The position faces many problems. For example:

• How do we characterize which actual and possible

experiences define a particular physical object under

changing conditions of perception without referring

directly to that object or to others in our

characterization?
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Logical Atomism

1. Russell endorses the idea that a metaphysical or world-oriented

interpretation of logical constructionism depends on a

correspondence between an ideal language and the structure of what

is real.

2. But how do we choose an ideal language?

3. We have acquaintance with anything if we are directly aware of it

without the mediation of inference.

• Thus, we are immediately aware of sense-data –

colours, sounds, shapes – possess immediate

knowledge through memory, are immediately aware of

being aware of something, and can immediately

conceive nonparticulars such as universals.

4. Russell contends here that in order to speak significantly we have to

attach meaning to the language we use.

5. These meanings must refer to that with which we are directly

acquainted.
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Logical Atomism

1. Russell distinguishes between two types of knowledge:

Knowledge by acquittance acts of immediate awareness such as

sense-data, universals etc.

Knowledge by description For example, when we know objects,

such as a table or an electron, we do not know them

by direct acquaintance, but know them by

description, that is, through general truths and

statements containing universal terms.
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Logical Atomism

1. Russell also contends that we understand language only if it refers to

what we have experienced by acquaintance, or is defined in terms of

expressions that do so refer.

2. His claims are two:

• Unless physical objects are defined in terms of modes

of acquaintance, there can be no way of knowing

them.

• There can be no way of understanding them without

satisfaction of this requirement.
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What does Russell say?

1. In the world things have various properties and stand in various

relations.

2. These properties and relations are facts about those things.

3. For Russell, facts are stated by propositions that are composed of

terms and other linguistic items.

• For instance, the term “brown” designates a

particular shade of colour, and the proper name

“Bob” refers to a particular individual.

• The sentence “This is brown” is composed of a simple

designating term “this” and the predicate“brown.”

4. This sentence expresses the sort of proposition that Russell calls

“atomic,” and the facts stated by such propositions are atomic facts.

5. From atomic propositions (joining them) more complex propositions

(molecular) can be constructed.
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Carnap

1. Similar to Russell, Carnap also privileges those types of minimal

sentences that stand closest to immediate experience. He calls them

protocol sentences. But this view faces many difficulties, for

example:

• This commitment to observation sentences as the

unit which supplies the foundation for meaning and

understanding in the sciences is perhaps the leading

characteristic of the “received view” in the philosophy

of science well into the 1970s.
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Carnap

1. If, as the empiricist tradition has it, meanings must attach solely to

the observational terms of immediate experience, how is meaning

accorded to the theoretical terms?

2. We have three options:

i.) Show that complex theoretical terms are reducible to,

or are constructed out of, observational terms,

ii.) show that theoretical terms are dispensable in science

and are thus eliminable from scientific theories

understood as formal systems,

iii.) deny the distinction either by showing that

observational terms are theory-laden or by arguing

that there is really only theory and theoretical terms,

and that what we take to be lower-level terms have

this status only relative to theory.

3. Russell and Carnap go with the first option.
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Popper: Usefulness of Non-Falsifiables

1. Popper fully endorses the philosophical position known as falliblism .

2. Falibilism says that our knowledge of the world is provisional and

subject to correction in the future.

3. Popper, however, did not argue that only what was falsifiable was

helpful or productive even within science.

4. Non-falsifiable theories can be helpful to science. For example, we

can be inspired by God to make some discoveries.

5. Popper’s theory of the scientific method allows such beliefs to play a

role in scientific life even though they are not themselves scientific

hypotheses.
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The context of discovery and the context of justification

1. We ought to make a distinction between the way theories are

conceived and the subsequent process of testing them.

2. In Popper’s work, this distinction was absolutely pivotal because he

thought that philosophy of science was really only concerned with

the latter.

3. Popper was one of the first philosophers of science to emphasise

that scientists may draw upon diverse sources of inspiration, such as

metaphysical beliefs, dreams, religious teachings and so on, when

they are trying to formulate a theory.

4. He thought that none of these were illegitimate because he thought

that the causal origins of a hypothesis were irrelevant to its status

within science.
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The context of discovery and the context of justification

1. In general, the evidence in favour of a hypothesis is independent of

who believes it and who doesn’t, and whether an idea really is a

good one is not at all dependent on whether it is a genius or a fool

who first thinks of it. For example:

• It is no argument against vegetarianism to point out

that Hitler was a vegetarian.

• Similarly it is no argument against Newtonian

mechanics to point out that Newton was an

alchemist, and had an obsessive interest in the

apocryphal books of the Bible.

• It is no argument for pacifism to point out that

Einstein was a pacifist.
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The context of discovery and the context of justification

1. Popper thought that the task of philosophy of science was to

undertake the logical analysis of the testing of scientific theories by

observation and experiment rather than to explain how theories are

developed.

2. In Popper’s view then, there are two contexts in which we might

investigate the history of science and the story of how certain

theories come to be developed and accepted:

a.) the context of discovery

b.) the context of justification
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Received view: Final Summary I

1. Despite differences, there were many views about the nature of

science that Popper, the logical positivists, and the logical

empiricists (e.g. Carnap) shared:

• Science is cumulative – scientists build on the achievements of their

predecessors, and the progress of science is a steady growth in our

knowledge of the world

• Science is unified in the sense that there is a single set of

fundamental methods for all the sciences, in the sense that the

natural sciences at least are all ultimately reducible to physics

(reductionism).

• There is an epistemologically crucial distinction between the context

of discovery and the context of justification – the evidence for

scientific knowledge ought to be evaluated without reference to the

causal origins of the theories or observations in question.

• There is an underlying logic of confirmation or falsification implicit in

all scientific evaluations of the evidence for some hypothesis.
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Received view: Final Summary II

1. Further similarities:

• There is a sharp distinction (or demarcation) between scientific

theories and other kinds of belief systems

• There is a sharp distinction between observational terms and

theoretical terms, and also between theoretical statements and those

that describe the results of experiments. Observation and experiment

is a neutral foundation for scientific knowledge, or at least for the

testing of scientific theories.

• Scientific terms have fixed and precise meanings.
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Introduction To Globalism



Basic Programme

1. Globalists are concerned with problems of scientific change,

emphatically reject the program of the “received view,” and take

seriously the historical and temporal dimensions of scientific change

and development.

2. We can think of people like Thomas Kuhn, Imre Lakatos, Larry

Laudan, or Paul Feyerabend.

3. The “New Philosophy of Science” means that body of opinion largely

influential in the field during the period from roughly 1960 to 1980.
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What is All Rejected

1. They reject the theoretical and observational sentence dichotomy.

• observational sentences are seriously infected by

theory

• they privilege theory over observation

2. They dismiss the view that the transition from one theory to another

is cumulative.

• Logical and empirical content is not entirely preserved

when a theory is replaced by a newer theory.

• This denies the claim that there is meaning invariance

of the observational sentences across theoretical

change
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1. They reject the view that theories can be logically assessed at a time

through their observational consequences by means either of

confirmation, verification, or falsification.

• Theory evaluation is a complex matter involving many

factors beyond the idealized logics of justification.

2. They hold that the distinction between the context of discovery and

the context of justification is misguided.

• is important to understand how science comes into

being.
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What is All Rejected

1. They cast serious doubts on foundationalism.

• That is that disinterested, reflective, and cognitive

attitude can disclose privileged epistemic or

ontological items to which all else is reducible

2. They object to the view that science can be understood solely as an

enterprise seeking to establish disinterested knowledge of the

decontextualized properties of self-sufficient objects such as

electrons, etc.

• Science does not possess arcane infallibility, as giving

unique epistemic access to what is, as producing

unassailable, occurrent, and objective knowledge by

the use of absolute and culturally-neutral methods.

3. They make explicit the view that scientific theorizing is prior to

scientific practice.

• Explanatory knowledge is propositional in content,

but they privilege theory over observation.
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Thomas Kuhn



Theory and observation

1. In explaining how science works it is natural to invoke a distinction

between theory and observation almost immediately

2. At one stage, the positivists thought that observation statements

were the certain foundations of science, but if they are theory laden

then they are only as certain as the theories they presuppose

3. On the other hand, Kuhn was one of those who emphasised what

has become known as the theory-laden nature of observation.

4. Kuhn and others used such examples to argue that, in general, what

scientists perceive is partly determined by their beliefs

5. Copernican looking at the sunset sees the Sun stay still and the

horizon rise, while a Ptolemaic astronomer sees the horizon stay still

as the Sun falls behind it.

6. This threatens to undermine the objectivity of scientific theory

testing, because if all observations are contaminated by theories,

then observation cannot be the neutral arbiter between competing

theories that the received view says it is.
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Kuhn – Scientific Change

1. Kuhn puts in doubt the view that science is progressive and

cumulative in the increase of its empirical content.

2. Theories are not superseded by their successors because of an

accumulation of evidence against them, or because they are either

nonverified or refuted, but because they are less good in comparison

to the theories that supersede them at choosing new problems and

at setting criteria for solving outstanding scientific problems.

3. Kuhn goes on to point out that abandoned beliefs are not thereby

unscientific.

4. History of science does not consist in the steady accumulation of

knowledge, but often involves the wholesale abandonment of past

theories.
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Kuhn – Revolutions

1. The evaluation of theories depends on local historical circumstances,

and his analysis of the relationship between theory and observation

suggests that theories infect data to such an extent that no way of

gathering of observations can ever be theory neutral and objective.

2. the degree of confirmation an experiment gives to a hypothesis is

not objective, and there is no single logic of theory testing that can

be used to determine which theory is most justified by the evidence.

3. He thinks, instead, that scientists’ values help determine, not just

how individual scientists develop new theories, but also which

theories the scientific community as a whole regards as justified.
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Kuhn – Copernican revolution

1. Kuhn argued that the history of Copernican revolution and other

revolutions in science was incompatible with the usual inductivist

and falsificationist accounts of the scientific method.

• Traditional interpretation of Copernican revolution:

battle between reason and experiment on the one

hand, and superstition and religious dogma on the

other.

• Many scientists’ accounts of the history of their

subject considerably simplify and distort the real

stories of theory development and change.

• Often this is because summaries of the evolution of a

discipline are intended to motivate and justify

contemporary theories, more than they are intended

to be faithful to the complexities of history.
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Copernican Revolution

1. Ptolemaic astronomy consistently failed to solve its own problems

and puzzles.

2. It failed not only to do this, but in the scientific community there

was an increasing sense that the problems of Ptolemaic astronomy

were no longer solvable within its own framework.

3. To the crisis engendered by this situation the Copernican theory

seemed to emerge as a direct response.
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Revolution

1. Kuhnian model for understanding scientific change has three key

notions:

• Paradigm shift.

• The persistence of outstanding difficulties in the face

of a paradigm’s declining ability to solve its problems.

• Incommensurability between the old and the newly

emerging paradigm during a period of crisis in science.
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Paradigms and normal science

1. Kuhn does snot offer a precise definition, but it will be enough to

know that, for Kuhn, a paradigm has two distinct connotations.

a.) It stands, on the one hand, “for the entire

constellation of beliefs, values, techniques, and so on

shared by the members of a given community.”

b.) It stands for an important element in the

organizational complex, namely, the models that

exemplify the explicit rules and criteria that guide the

puzzle-solving activities of normal science
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Research Paradigms

1. Research paradigm is what a scientific community shares, a shared

bond of education, acceptance of theories, objectives, values,

socialization and professionalization.

2. In this sense a paradigm must be understood in sociological and

institutional terms as a social complex which expresses the

affiliations, techniques, and organization of the scientific research

community.
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Paradigms and Normal Science

1. Normal science does not seek novelties.

2. It seeks, rather, to actualize a paradigm’s potential by increasing, for

example, the extent of the match between “facts” determinable

under the paradigm and the scope of a paradigm’s predictions.

3. Paradigm is further articulated by the realization of its puzzle-solving

potential
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Paradigms and Normal Science

1. two closely related applications, those of paradigm as disciplinary

matrix and paradigm as exemplar

2. Before scientific inquiry can even begin in some domain, the

scientific community in question has to agree upon answers to

fundamental questions about, for example: what kinds of things

exist in the universe, what questions are central to the science, what

counts as a solution to a problem. . .

3. A disciplinary matrix is a set of answers to such questions that are

learned by scientists in the course of the education that prepares

them for research
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Paradigms and Normal Science: disciplinary matrix

1. different aspects of the disciplinary matrix may be more or less

explicit, and some parts of it are constituted by the shared values of

scientists, in that they prefer certain types of explanation over others

and so on. It is also important that some aspects of it will consist of

practical skills and methods that are not necessarily expressible in

words.

2. This is partly what makes a paradigm different from a theory,

because the disciplinary matrix includes skills that enable scientists

to make technological device work, such as how to focus a telescope,

and experimental skills, like how to crystallise a salt from a chemical

reaction, which have to be learnt by practical experience
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Paradigms and normal science

1. Exemplars, on the other hand, are those successful parts of science

that all beginning scientists learn, and that provide them with a

model for the future development of their subject.

2. The idea is that, by repeating this process, eventually, if they have

the aptitude for it, students will learn how to apply these techniques

to new kinds of problems that nobody has yet managed to solve.

3. It is the solved problems within the paradigm’s framework which act

as exemplars for further puzzle-solving activities under the paradigm.

4. Cognitive role that successfully solved problems play as standards to

be emulated in in further research.

5. He rejects the view that science advances simply by applying

theories and laws to new experimental and theoretical contexts

which may or may not be verified or refuted. Rather, science

advances by using the puzzle-solving resources of the paradigm.
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4. Cognitive role that successfully solved problems play as standards to

be emulated in in further research.

5. He rejects the view that science advances simply by applying

theories and laws to new experimental and theoretical contexts

which may or may not be verified or refuted. Rather, science

advances by using the puzzle-solving resources of the paradigm.
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Paradigms and normal science: Examples

1. paradigms: Newtonian physics, Ptolemaic astronomy, the phlogiston

theory of combustion

2. Most science is what Kuhn calls normal science, because it is

conducted within an established paradigm. It involves elaborating

and extending the success of the paradigm, for example, by

gathering lots of new observations and accommodating them within

the accepted theory, and trying to solve minor problems with the

paradigm.

3. Most of the everyday practice of science is a fairly conservative

activity in so far as, during periods of normal science, scientists do

not question the fundamental principles of their discipline.

4. Hence, normal science is often said to be a “puzzle-solving” activity,

where the rules for solving puzzles are quite strict and determined by

the paradigm.
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Incompatability with Popper

1. Kuhn is very critical of Popper’s falsificationism, according to which

scientists do and should abandon any refuted theory. It is just not

the case, according to Kuhn, that the knowledge of falsifying

instances is enough to make most scientists abandon their cherished

theories.
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Paradigm shift

1. A close relationship obtains between the proliferation of problems

that a paradigm has not yet solved, or solved inadequately, or which

are deemed not to be solvable under the paradigm, and the

phenomenon of a radical shift to a new paradigm.

2. If a paradigm is successful and seems able to account for the bulk of

the phenomena in its domain, and if scientists are still able to make

progress solving problems and extending its empirical applications,

then most scientists will just assume that anomalies that seem

intractable will eventually be resolved.

3. However, sometimes scientists become aware of anomalies that

won’t go away no matter how much effort is put into resolving them.

4. When a number of serious anomalies accumulate then some, often

younger or maverick, scientists will begin to question some of the

core assumptions of the paradigm, and perhaps they will begin

speculating about alternatives.
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Paradigm shift

1. Thus, the continued loss of puzzle-solving efficacy, and the increase

of outstanding problems not amenable to the paradigm, propel the

scientific community into crisis which is resolved ultimately by the

community coming to share a new paradigm.

2. This amounts to the search for a new paradigm, which is a new way

of thinking about the world. If this happens when successful

research within the paradigm is beginning to decline, more and more

scientists may begin to focus their attention on the anomalies, and

the perception that the paradigm is in crisis may begin to take hold

of the scientific community.

3. Crises happen infrequently, according to Kuhn. Paradigms do not

get to become established unless they are pretty robust and able to

accommodate the bulk of the phenomena in their domains, and it is

not easy for a working scientist to question the background

assumptions upon which the whole discipline is based.

4. Kuhn insists that the decision to reject one paradigm is always

simultaneously the decision to accept another.
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Paradigm shift

1. Kuhn’s claim is not that the older paradigm changes gradually into

its successor: His claim is that the new paradigm completely

replaces its predecessor.

2. This is the doctrine that the old and new paradigms are

incommensurable, and that historically the emergence of the one

means the destruction of the other.

3. For Kuhn, then, scientific change is reducible to the complete

replacement of one set of structures by another.

4. Kuhn insists that the decision to reject one paradigm is always

simultaneously the decision to accept another.
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Incommensurability

1. Kuhn tells us that the component statements of the rival paradigms

are not intertranslatable. If this is so the incommensurability of the

paradigms precludes saying that they are logically incompatible since

this notion presupposes some measure of intertranslatability,

precisely the requirement denied by Kuhn’s conception of

incommensurability.

2. It is because the meaning of words depends on the relations with

other words (e.g. what lion means depends on what tiger means),

scientific change means the change of vocabulary – we cannot

translate only one piece.
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base an algorithm for evaluating competing theory-choice
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Scientific progreess

1. What about the scientific progress that we see around us?

2. The key notions in his consideration of scientific progress are the

“solved problem” and “problem solvability.”

3. normal science – the solving of problems is in itself progress and

Kuhn agrees.

4. But what about accumulative knowledge over paradigms shifts?
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Scientific progress

1. Kuhn says that successor-theories do solve problems that theories

under the predecessor-paradigm could not solve and they do offer

solutions to problems that are already solvable.

2. But If paradigms are incommensurable, so too are the problems and

the criteria of their solutions which they define. What counts as a

problem under one paradigm is different from what counts as a

problem under another.

3. Because of incommensurability and the consequent absence of any

neutral framework beyond the paradigms on which to base an

appeal, there is simply no transparadigm criteria of

problem-individuation which allows us to say that the paradigms

address the same problem.
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Scientific progress

1. How, then, are the old and new paradigms to be compared with

respect to their progressiveness?

2. This can be done only in reference to some element or elements that

remain invariant throughout the paradigm-shift, and to which each

of the paradigms addresses itself individually.

3. For Kuhn this element is embodied in the efficacy of the new

paradigm for solving “some outstanding and generally recognized

problem that can be met in no other way”.

4. He adds, rather surprisingly, that the new paradigm “must promise

to preserve a relatively large part of the concrete problem-solving

ability that has accrued to science through its predecessors” as well

as generate additional problem solutions.

5. But that sounds inconsistent with is view on paradigm shifts.
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Kuhn vs Popper



Paradigms and normal science

1. Kuhn is very critical of Popper’s falsificationism, according to which

scientists do and should abandon any refuted theory.

2. It is just not the case, according to Kuhn, that the knowledge of

falsifying instances is enough to make most scientists abandon their

cherished theories.
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Popper vs Kuhn

1. Popper thinks that commitment to theories is anathema to the

scientific enterprise.

2. Kuhn emphasises that most scientists most of the time are

thoroughly committed to the paradigm they are working within, and

in the face of refuting evidence they are quite unlikely to locate the

problem within the central assumptions that define the paradigm.

3. Only when there is a crisis will scientists consider replacing the

paradigm itself, and when this is happening there is not really

science being done at all.

4. For Popper, science is in a state of permanent revolution where

fundamental principles are constantly being subjected to test, and

where criticism is ubiquitous and relentless.

5. For Kuhn, on the other hand, revolutions are a pretty rare

occurrence and most science is normal science, where fundamental

principles are not called into question, and the ongoing work of

scientists is fairly routine

48



Popper vs Kuhn

1. Popper thinks that commitment to theories is anathema to the

scientific enterprise.

2. Kuhn emphasises that most scientists most of the time are

thoroughly committed to the paradigm they are working within, and

in the face of refuting evidence they are quite unlikely to locate the

problem within the central assumptions that define the paradigm.

3. Only when there is a crisis will scientists consider replacing the

paradigm itself, and when this is happening there is not really

science being done at all.

4. For Popper, science is in a state of permanent revolution where

fundamental principles are constantly being subjected to test, and

where criticism is ubiquitous and relentless.

5. For Kuhn, on the other hand, revolutions are a pretty rare

occurrence and most science is normal science, where fundamental

principles are not called into question, and the ongoing work of

scientists is fairly routine

48



Popper vs Kuhn

1. Popper thinks that commitment to theories is anathema to the

scientific enterprise.

2. Kuhn emphasises that most scientists most of the time are

thoroughly committed to the paradigm they are working within, and

in the face of refuting evidence they are quite unlikely to locate the

problem within the central assumptions that define the paradigm.

3. Only when there is a crisis will scientists consider replacing the

paradigm itself, and when this is happening there is not really

science being done at all.

4. For Popper, science is in a state of permanent revolution where

fundamental principles are constantly being subjected to test, and

where criticism is ubiquitous and relentless.

5. For Kuhn, on the other hand, revolutions are a pretty rare

occurrence and most science is normal science, where fundamental

principles are not called into question, and the ongoing work of

scientists is fairly routine

48



Popper vs Kuhn

1. Popper thinks that commitment to theories is anathema to the

scientific enterprise.

2. Kuhn emphasises that most scientists most of the time are

thoroughly committed to the paradigm they are working within, and

in the face of refuting evidence they are quite unlikely to locate the

problem within the central assumptions that define the paradigm.

3. Only when there is a crisis will scientists consider replacing the

paradigm itself, and when this is happening there is not really

science being done at all.

4. For Popper, science is in a state of permanent revolution where

fundamental principles are constantly being subjected to test, and

where criticism is ubiquitous and relentless.

5. For Kuhn, on the other hand, revolutions are a pretty rare

occurrence and most science is normal science, where fundamental

principles are not called into question, and the ongoing work of

scientists is fairly routine
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Popper vs Kuhn

1. Popper thinks we can reconstruct the history of science as a series of

rational decisions between competing theories based on experimental

evidence.

2. Kuhn thinks that, because revolutions involve a change in the

context within which scientific questions are normally resolved, the

evidence alone can never be enough to compel scientists to chose

one paradigm over another.

3. After a revolution scientists have a new way of looking at things and

new problems to work on, and old problems may be simply forgotten

or regarded as irrelevant rather than being solved.

4. Hence, the idea that the empirical content of successor theories

builds upon that of their predecessors, which both Popper and the

positivists maintain, is false according to Kuhn.
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Thank you!
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Theory and observation

1. In explaining how science works it is natural to invoke a distinction

between theory and observation almost immediately

2. But what we oserve is somehow laiden bz theory – our txpology of

objects we can observe p. 109

3. On the other hand, Kuhn was one of those who emphasised what

has become known as the theory-laden nature of observation.

4. in contrast, Nagel argues that every observational term is associated

with at least one overt procedure for applying the term to some

observationally identifiable property, when certain specified

circumstances are realised. So, for instance, the property of being

red is applied to an object when it looks red to a normally

functioning observer in normal lighting conditions.

5. Seeing is not only the having of a visual experience; it is also the

way in which the visual experience is had

6. Hanson argued that the visual experience of two observers may be

different, even when the images on their retinas are identical. He

thought this because he thought that interpretation cannot be

separated from seeing
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Theory and observation

1. Kuhn and others used such examples to argue that, in general, what

scientists perceive is partly determined by their beliefs

2. Copernican looking at the sunset sees the Sun stay still and the

horizon rise, while a Ptolemaic astronomer sees the horizon stay still

as the Sun falls behind it.

3. This threatens to undermine the objectivity of scientific theory

testing, because if all observations are contaminated by theories,

then observation cannot be the neutral arbiter between competing

theories that the received view says it is.

4. examples p. 112
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Theory and observation

1. A further argument for the theory-ladenness of observation appeals

to the fact that there seems to be a continuum between cases where

someone observes something and cases where someone infers

something.

2. examples p. 113

3. theory is laden vs language is laden...the first is more radical

4. distinction between ‘seeing that . . .’ and merely ‘seeing . . .’. p.114

5. At one stage, the positivists thought that observation statements

were the certain foundations of science, but if they are theory laden

then they are only as certain as the theories they presuppose

6. However, although observation reports may not be neutral with

respect to all theories, they may still be neutral with respect to the

theories they are being used to decide between.

7. the näıve view of a sharp distinction between theoretical and

observational terms is implausible, and also made clear the

distinction between different things that may be meant by saying

that observation is theory-laden. 53
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