Kruglyak M.

The problem of value-laden knowledge and objectivity of scientists
The problem of presence of values in scientific knowledge is important in epistemology. On the one hand, the scientific knowledge is expected to give an objective account about a subject of a research and lead to research results are independent from any desires and preferences. This approach claims value neutrality of science. On the other hand, attempts to elaborate a completely rational, value-neutral model of scientific knowledge, which would have excluded all subjective factors, appears impossible. The history of positivism during the twentieth century is a compelling evidence of this. Logical positivists regarded scientific knowledge as activity, which is quite rational. They tried to remove all non-rational influences, related to the characteristics of individual scientists or research groups. However, logical positivists are failed to offer a reliable criterion of demarcation criterion between science and non-scientific intellectual activities. Post-positivists abandoned the principle of demarcation and recognized that science is indispensable influenced by social factors. It leads to the idea that science is not value free. At the same time, the claim that values are inevitably present ​​in the science has a particular relevance to the problem of the objectivity of scientists, because objectivity remains among one of the key principles of science. 
According to the ideal of scientific research in the classical science, the science should be value free and able to provide knowledge that is quite objective. Scientific knowledge expected to be unbiased and free from subjective preferences of individual scientists or scientific schools. Ideal scientist was regarded as absolute observer who can reflect reality quite impartially and accurately, and while real scientists could be wrong, increase of knowledge in future would lead to achieving this ideal. Such approach leaves no place for values, because a focus on describing reality as objectively as possible together with avoiding preferences or desires of individuals is regarded as one of the main goal of science. The presence of values in knowledge would mean rejection of objectivity, universality of knowledge for the sake of someone's individual interests. So, a sharp contrast between values ​​and objectivity is a significant characteristic of the classical ideal.

However, further development of epistemology revealed considerable problems both in this ideal and in the attempts to achieve it. It appeared that quite objective knowledge is unachievable, mainly because facts themselves are theory-laden; they are not "pure experience" but rather the result of theoretical analysis, because the empirical data are interpreted in the light of a theory. The character of the empirical data has also changed - in modern science sophisticated equipment is often used for observations and experiments. Now a researcher is not concerned with pure phenomena but with their indirect reflection using devices designed according to certain theoretical concepts. That is, the distinction between empirical and theoretical levels of knowledge remains significant, but an idea of the relationship between these levels has changed: there is interplay between them, rather than unilateral dependency of theories on empirical basis, as was assumed in the classical ideal. In addition, the inability to achieve an unbiased reflection of the world is particularly evident at the level of the scientific picture of the world, because this picture is obviously anthropocentric. This factor was pointed out by M. Polanyi: if the science has created a completely unbiased picture of the world, man would have a secondary place in it, but actually the picture, provided by science is far from the vision of "absolute observer". H. Putnam's analysis of the liar paradox has led to the conclusion that the ideal of quite independent description is impossible to achieve.

The collective nature of knowledge is another factor that reveals the difficulties of the classical ideal. Classical ideal was based on the idea of ​​the autonomous subject, and this idea did not seem inappropriate in the case of science in the 17th and the 18th centuries. However, the increasing growth of scientific knowledge has led to the narrower specialization and to the closer cooperation between scientists. Many researches in contemporary science are performed not by individuals but by research teams. In addition, researching is one of the types of social activity, and therefore it absorbs the values ​​and norms of society.

Sociology of science has drawn attention to external factors in science. Impossibility of clear demarcation between internal and external factors (or between the context of discovery and the context of justification) became evident. G.Gilbert and M.Mulkay
 had analyzed published works and interviews with researchers in the field of biochemistry and have noticed that in scientific discourse there are two repertoires – the empiricist repertoire aimed at an objective analysis of problems and unbiased presentation of results, and the contingent repertoire which is influenced by external factors, such as social conditions or personal treats of researchers. The empiricist repertoire, which is the standard in scientific papers, is characterized by impersonal style; it gives the impression that scientists depict the empirical properties of the natural world, while actions and beliefs of scientists are independent from the preferences in the lab where he works, whether from scientific school to which he belongs. However there are elements of contingent repertoire in scientific publications, for example, articles often involve not just a statement of the facts but their nuanced description, or some important facts may be emphasized, while others – depreciated. G.Gilbert and M.Mulkay shows that scientists employ both the repertoires. For example, when analyzing differences between two or more competing theories, proponents of each interpret their views in empiricist manner, appealing to the facts, and the beliefs of opponents explain as the point of view of competition is affected with non-scientific factors. Such asymmetry means that the process of evaluation of scientific theories involves not only purely cognitive, but also social factors. Moreover, it shows that scientists do not view the facts as quite neutral – a fact may seem to be the crucial experiment to supporters of one theory, while supporters of rival theory interpret the same fact as having little value.

Other researchers also pointed out the presence of non-rational elements in scientific texts. In the theory of argumentation is a distinction between proving and argument when proving means purely rational establish the truth of the thesis, while argument is aimed not only at the demonstration of truth, but also at persuasion, so it includes rhetorical components. The claim that the science is value-free leads to the inference that scientific texts should not involve rhetorical components. However, L.A. Mikeshyna shows that the real picture is somewhat different: in scientific texts we can find not only "purely logical" reasoning, but also to a large extent the value-laden arguments that are "illogical" by its nature and appeal to the reader's emotions; and the presence of such arguments is important for convincing of readers.
 The presence of rhetorical elements demonstrates that scientific texts are not quite value neutral.

However the problem of values has another aspect: the development of axiology and appearance of the logic of value made it possible to consider values as a subject of rational analysis. This circumstance undermines the classical opposition of values ​​and objectivity because values ​​are no longer seen as something purely arbitrary, and depending on the whims of individuals. Although the acceptance and the formation of values ​​can not be explained in an entirely rational way, values can be subject of rational criticism or comparison. Hence the inevitable presence of values ​​in scientific knowledge does not mean that the scientific knowledge inevitably loses objectivity. The "reticulated model" of justification, elaborated by L. Laudan can be a good example. According to L.Laudan, in the hierarchical model disputes at factual level are settled by appeal to methodological level, disputes at methodological level can be resolved at axiological level, but disputes at axiological level are irresolvable. In this model the adoption and maintenance of values are treated as illogical, so in this approach paradigm shift is indeed irrational process. But, according to Laudan, factual, methodological and axiological are not in hierarchy but rather interlinks when justification can move not only from the lowest level to the highest, but also vice versa. In the reticulated model, axiological component of science are no longer seen as irrational, they can be analyzed, for example, when goals can be rationally criticized as "utopian" or as failing to accord with implicit values. In general, this model suggests that the presence of values ​​in science does not inevitably lead to the abundance of rationality.

Moreover, a more detailed analysis of the values ​​shows that quite neutral, value-free science does not exist, because truth itself is value, so scientists give preference to procedures that lead to the truth, and positively evaluate such procedures. Classical science, declaring independence from values, nevertheless involved cognitive values of prediction, control and domination over nature. In contemporary epistemology there are ongoing debates about the extent to which the knowledge is influenced by external values, but the existence of internal values ​​recognized undeniable. Requirements for validity, consistency, empirical testability, predictive power of theories, etc. are considered as essential guidance for scientists.

The problem of scientific objectivity is also closely related to the problem of value-laden character of scientific knowledge. Objectivity is considered as one of the most important ideals of science, and it is often associated with the achieving of impartiality, i.e. the value neutrality. There are two aspects in the problem of scientific objectivity. One is internal to science
and concerns the capability to achieve an objective description of the subject. Another is external - it is clear that science is a social institution, and hence the work of the scientists is influenced by the society in which they live.

E.Agazzi deals with this problem by distinguishing between science as a system of knowledge and science as an activity. The ideal of the value-independence of science concerns science as a knowledge. At this level, scientific truth and moral judgments lie in different realms, so there are no moral imperatives that can turn false scientific theory into true or conversely, to claim the theories that are scientifically valid to be erroneous.
 However, if we consider science as an activity, then it inevitably involves the evaluative dimension, and this dimension concerns not just possible applications of scientific knowledge, but the process of obtaining it. Analyzing the widespread opinion according to which pure science aimed at searching the truth, and applied science deals with activity, so moral issues seem related only applied science, E.Agazzi notes that pure science also faced with moral problems, for example, in performing the experiments. It should also be noted that these problems are particularly relevant for the social sciences – for example, if psychologists were in experimenting with the subject of their research, as free as
physicists or chemists with theirs subject, the psychological science would have reached a level of development that would be comparable to that of physics or chemistry.
 While this assumption ignores the complexity and multidimensionality of human behavior compared to the behavior of natural phenomena, but it rightly points to a much more stringent constraints faced by experimenters in the social sciences. So in these cases moral imperatives of society directly affect even fundamental research.

It should also be noted that the distinction between applied and fundamental research is not always clear, so the problems are connected with possible application of scientific results, which appears mainly on applied research, sometimes applies fundamental. According to widespread view scientific results are value-neutral, and moral issues do arise not in the research process but in the use of new knowledge. However, the modern ethic of science emphasizes the importance of requirement for scientists to predict the possible negative implications of the results of their research and to prevent it. Ideal of scientist, who produces true theories, not bothering their applications, is already inadequate. It is also interesting to note that social influence becomes visible at the level of evaluation of science itself, when there is a question concerning the possibility of scientific knowledge to lead to adverse consequences. Taking off from science liability for harmful use of research results, however, are often emphasized the positive value of science, although value neutrality would apply in this case too.
After all, contemporary researches are usually not a matter of individual enthusiasts, who are free to choose the topic, but experts who receive funding from society and have to work on problems that are relevant to the "customers." Usually, the problem of scientists being unbiased is treated as follows: researchers may face the external influence in choice of research problems, but the research results are independent of the wishes of the scientists or customers. This approach implies a clear separation of internal and of external factors in science, but it is not always possible, as mentioned above, J. Gilbert and M. Mulkay revealed the presence of non-scientific factors in the process of research.

Another approach assumes that values are inevitably ​​present in science, and certainly have an impact on the activities of scientists. Analysis of value judgments shows that they can not always be clearly separated from the purely descriptive, pure value and pure descriptive judgment are the extreme poles between which there are a number of value-descriptive judgments. For example, the regulatory principles of knowledge are both requirements, which determine the activity of researchers and descriptions which depict patterns of cognition.
 In the existing scientific theories descriptive statements are often combined with value judgment. The presence of value component is obviously evident at the level of general principles of scientific theories. Conventions and axioms are other examples of the presence of value components in scientific knowledge.

The presence of values ​​in scientific knowledge is especially obvious at the level of general scientific picture of the world. Formulation of problems and their solutions depend on viewpoint, common in the scientific community. Some philosophers argue that values ​​and worldview are as necessary to construct a theory as empirical knowledge.
 And according to T. Kuhn ideological factors play an even more visible role than empirical, because the paradigm shift is due not as empirical as sociological factors.

However, the scientific progress does exist, that is the fact which researchers who emphasize the role of social factors can not explain. Although the choice of scientific theories may be influenced with external factors (e.g., academic career may depend on whether scientist supports the theory of the head of laboratory or not), but it is clear that the success of the theory ultimately depends on its explanatory and predictive capacity, and a theory, which "does not work" would be rejected.


One way of explaining the progress is that the individual researcher bias can be weakened within the scientific community. Competing approaches is really important factor in the development of science. It helps avoiding biases of individual scientists, however, still remains the problem of the bias of the scientific community as a whole - the scientific community shares the prejudices of its era, which appear only over time.


Another fairly common approach assumes that the presence of the values ​​and subjective factors in science does not mean that scientific knowledge must necessarily be influenced by them. In many cases principles of classical science remain important. If one of rival theories has advantages in many important aspects (accuracy of prognosis, scope of phenomena, simplicity, etc.), it will eventually gain the dominant position.


Finally, it is important to emphasize that even if some scientists and the scientific community as a whole are not free from bias, the process of scientific research fostering such traits as self-reflection and criticism. Awareness that knowledge is value-laden is a step towards more objective understanding, it warns against illusion that characterized the classical ideal.


Consideration of the problem of values in science and subjectivity of the scientist led to a number of conclusions. The classical ideal of science claimed scientific knowledge should be free of values, but this requirement appeared to be unachievable. Today, the presence at least cognitive values in science ​​is evident. The extent to which science is influenced with "external" values ​​is a matter of debate. Some researchers emphasize that scientific knowledge is strongly dependent on the social context, while others think that purely cognitive rather than social factors play a major role in choice between theories. But it is clear that the general attitude to the presence of values ​​in scientific knowledge has changed from the elimination of values ​​and claims about the value neutrality to the need for reflection on values.
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