
Justification in Science and Justification of Science

Matthias Adam

Bielefeld University (Germany)
Robert Schumann Centre for Advanced Studies, European University Institute, Firenze (from September 2004)
<madam@philosophie.uni-bielefeld.de>

Two distinct requirements for justification - a deontological and an alethic one - are often applied to scientific
knowledge claims. These two requirements are familiar from discussions in general epistemology. They can be
traced both in scientific practice and discussions in the philosophy of science and give rise to distinct, yet in
important ways interconnected epistemological projects. Their distinction can help to clarify ongoing disputes on
scientific realism and the theory-dependence of observations.

According to the deontological requirement, it is assumed that for a cogniser to be epistemically justified,
she has to fulfil her epistemic duties with respect to her beliefs and claims. This might mean, for instance, that she
has to possess sufficient grounds for holding her beliefs or pursue hints as to them being unfounded. The
deontological requirement has often been identified as a main motivation behind epistemic internalism (cp. Alston
1989).

Additionally, it has often been observed that it makes only sense to value justification if justification
indicates the attainment of the goal of our epistemic efforts, namely true beliefs. (See BonJour 1985, 7.) According
to this alethic requirement, beliefs are justified only if they are likely to be true. Some accounts of justification, in
particular externalist ones, include the alethic requirement in their notion of justification and demand that for beliefs
to be justified, they have to be formed by mechanisms of belief formation which are generally truth-conducive, e.g.
by being reliable (Goldman 1979).

The two requirements are distinct since faculties of belief formation can be unreliable yet the believer be
deontologically licensed to hold the beliefs (arguably, for instance, in a world ruled by a Cartesian demon), and since
reliable faculties can sometimes rationally be distrusted (BonJour 1985, 38-39). This makes it an interesting
question to which extent the assessment of scientific knowledge claims make use of either of the requirements.
Scientific claims are epistemically assessed both within scientific practice and in the philosophy of science, and I will
discuss a number of cases from both areas. The deontological requirement emerges as dominant in scientific
practice. This can be seen, for instance, from the fact that for a scientist to be scientifically justified, she has to take
into account all the reasons that count as established within the scientific community. If some of these reasons later
turns out to have been flawed, this might reverse the actual assessment of the claims based on it; yet the scientist
herself is still seen as having been justified. Similarly, also assessments of the reliability of observation results make
use of the deontological requirement. Two examples from contemporary high energy physics and from Galileo's
Dialogue illustrate that scientific observation claims themselves are dependent on or are defeasible by, among other
things, theoretical reasons. The claims justification is again taken to be relative to the stand of scientific knowledge.
Again, the deontological requirement is used.

The alethic requirement comes into play in science if the very justification of scientific methodological
standards are questioned. This can be seen from arguments Jean Perrin gave in favour of his abductive inference to
the existence of atoms. Also the philosophical debate on scientific realism well illustrates the watershed between
deontological and alethic justification. Arthur Fine argued in favour of the Natural Ontological Attitude and
maintained that no epistemological reasoning beyond the (deontological) scientific reasoning is needed for the
establishment of scientific theoretical claims. In contrast to this, most philosophers of science felt the need to further
justify why the scientific rules of inference can be taken to be truth-conducive. But this is to ask for the alethic
justification of scientific theoretical claims.

The distinction between deontological and alethic justification can thus serve to clarify the relationship
between (roughly) scientific and philosophical epistemic assessments. While the two assessments turn out to be
interdependent in important ways, they are typically based on different ranges of reasons (scientifically accessible
vs. truth-affecting) and often focus on different objects (specific scientific claims vs. methodological and inferential
rules).


