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Conhecimento - O Conhecimento como prática social

Knowledge - Knowledge as social practice
Representing phenomena: data as semiotic constructions

Seth Surgan, Clark University, USA

The centrality and significance of “data”

The construction of knowledge through empirical study involves the transformation of observations into analyzable “data”. The popular notion of “data” is that of something given, rather than something constructed. In this version, the data are supposed to BE the phenomena, only transformed into a medium that allows for their easy isolation, transportation, and analysis, with their full complexity intact. A mainstream scientific notion of data is that of something constructed – which still adequately present some features of the phenomena under study (Valsiner, 2000). Here, I assume that data are signs that are intentionally constructed by investigators as representations of some phenomenon. Analysis of data involves the fielding of those signs within pre-constructed theoretical assertions. The purpose of that fielding is to allow the investigator to go beyond restating the observations encoded in the data and to illuminate different potential connotations of those signs, yielding an inference – potential knowledge about the phenomena to which the data refer. In this way, the data are the core of knowledge construction – yet they are themselves constructed entities. They are real (as bases for our knowledge-construction), yet represent their underlying phenomena in different ways (Surgan, 1999; Valsiner, 2000).

The rhetorical nature of data and their construction

Following from the assumption that the construction of data is a process of constructing meaningful signs that somehow represent phenomena, we can see that, as with all types of signs, data represent only certain features of the referent phenomena, while backgrounding others (Surgan, 1999). Taken one step further, one can claim that no researcher within the social sciences has access to the true features of the phenomena of interest. This implies that the process of constructing data is not one of neutral representation, but rather involves, at the very least, the highlighting of certain features of the phenomena and, at the other extreme, the creation, projection, or imagination of certain qualities into the phenomena.

This kind of personal-cultural reconstruction of the object of study may become strongly guided by the institutionalization of certain methods of data derivation and analysis. For example, quantification may have become a generalized indication, sign, or hallmark of rationality while qualitative methods may be considered to be “humanistic”. The strict use of any type of method amounts to rhetorical positioning within the social practice of knowledge construction. Such use of specific research methods is rhetorically, not theoretically, motivated. However, rhetorical positioning does not solve problems for a science. The implicit idea that methods as well as techniques of data construction and analysis are a matter of free choice and that those who are properly “scientific” or “humanistic” will be marked by the corresponding “correct” choices seems to be based on a pair of myths. The first is the notion that researchers somehow can have method-free access to the phenomena of interest. The second is that all types of data are equally well-suited to represent the phenomena.

How to get beyond rhetorical fights?

The re-examination of the two myths underlying the rhetorical value of investigative methods may help to get beyond those rhetorical fights. First, the myth of method-free access to the phenomenon implies that something exists, ready to be “tapped” by a psychological test or measure. However, instead of tapping some previously existing entity, the research encounter may create its own phenomena – for example, if a rating scale was given along with the question “How satisfied are you with your arm?”. No person necessarily thinks of one’s own arm in terms of satisfaction – yet it is possible, and it is possible to phrase that personal feeling of satisfaction quantitatively. The more general point is that researchers do not access phenomena. They construct data through the application of research methods under conditions of assumed access to the phenomena of interest. Also, those methods do not exist outside of the wider context of methodology, which encompasses not only methods, but also theory as well as the general presuppositions or assumptions made by the researcher as to what the phenomenon of interest is like. In order to determine whether or not the translation of the phenomena into data of a certain kind makes epistemological sense, consistency must be established between the different aspects of methodology (Branco & Valsiner, 1997).

The second myth, that all forms of data can adequately represent phenomena, runs into problems when it is acknowledged that all types of data and all methods of data analysis hold certain implicit assumptions. For instance, the idea that the object of study has a static “true state” is implicitly accepted by any analysis that makes use of the construct of “random error” as well as by any method of data construction which is aimed at that kind of analysis such as rating scales and IQ tests (Surgan, 1999). 

An example: random error vis-à-vis development

Random error serves as an interesting example because of its prevalence and popularity as an important part of the ANOVA, which is commonly taught to both undergraduates and graduate students in the US. In a simple between-subject design, mean (average) scores are found for the experimental and control groups and the hypothesis that this pair of scores came from the same population is tested. Using the ANOVA, that hypothesis is tested by calculating whether the variability between groups sufficiently outweighs the variability within each group (i.e., between individual subjects in the same treatment condition). Because individuals within a treatment group are all treated “the same,” variability between individuals within a single treatment group is assumed to NOT be caused by the experimental manipulation. Such variability reflects random error, or the combined effects (on individual scores) of all uncontrolled factors. In the absence of those uncontrolled or uncontrollable factors, the average score is thought to represent the true value, state, or quantity of the phenomenon.

Researchers who wish to study subjects over time may choose to not use between-subjects designs. Within-subjects designs are popular for studying time-dependent phenomena such as learning or attitude change. The within-subjects design tries to minimize random error by getting rid of individual differences within the treatment groups. With that source of variance “eliminated”, the error term in within-subjects designs primarily represents the inconsistency with which the same subjects perform under different treatments – that is, a subject by treatment interaction (Keppel, 1991, p.347). In other words, continuous variation within a single subject across time is included as a major part of the random error term. The idea is that, given identical experimental conditions, an individual should behave in exactly the same way in each and every trial. 

Representational errors

In both types of designs, it is assumed that the phenomena are static, unchanged by the procedure of measurement. However, if the phenomena are transformed by the data derivation process or if questions are being asked about how psychological functions develop (i.e., come into being and are transformed), the system being represented is always in the process of moving from one state toward a new one. This is in sharp contrast to the assumptions underlying statistical techniques that utilize the concept of “random error”. 

More specifically, the statistical study of variability is historically rooted in the theory of errors and the study of stable, fixed quantities such as the position of celestial bodies. This idea of error assumes the inherent stability of its referent. Therefore, variability should not – and cannot, according to that assumption – stem from the object of study itself. In contrast, the idea of development assumes the inherent growth and change of the system under investigation. Random error is a concept that assumes the inherent stability of its referent (i.e., the existence of a “true” state). Development, on the other hand, is a dynamic process leading to the emergence of novelty and, therefore, cannot be studied through conceptual tools that are not capable of handling changing phenomena.

From a developmental standpoint, most psychological phenomena include features that are in the process of disappearing and some that are in the process of coming into existence. For example, the developing person is at any time, going beyond what has already been mastered and moving toward what is about to be achieved. In other words, a person involved in mastering a skill is no longer lacking that skill, nor is the skill fully present – yet. The skill is coming into existence. This implies the constant emergence of phenomena or the idea that psychological phenomena can be viewed as being in a state of perpetual transition. Yet when a researcher makes data out of the out of the phenomena, the quasi-structured nature of the phenomena can easily be overlooked. We can call this a “representational error” in the process of constructing and analyzing data. The opposite error, of representing clearly formed phenomena in quasi-structured forms of data, is possible but unlikely, given the complex and dynamic phenomena of the social sciences.

Representational errors are mismatches between the inherent qualities of the phenomena and the basic assumptions implicit in the forms of data used to represent those phenomena. This kind of error is a major obstacle to the process of constructing knowledge in the social sciences. 

General conclusions: data as representations

The main issue – the adequacy of any kind of data in respect to the phenomena they represent – is a general one. In general, data that are derived from phenomena are adequate representations of the phenomena only if the qualities to be studied in the phenomena remain preserved within the data.

This is particularly complicated if the phenomena are known to include inherent dynamics, are modifiable by the research encounter, or develop towards new states of existence. This more specific issue – how to create adequate knowledge on the basis of dynamic phenomena – may be approached by returning to the idea of data as symbols. Neither quantitative nor quantitative methods necessarily take priority. All symbols re-present the past, co-present the present, and pre-present the future in some way. By taking advantage of the pre-presentational function of symbols, researchers may attempt to describe the kinds of transformations immediately possible within the phenomenon under given conditions, taking the history of each particular case into account. In other words, the data need not only to represent the selected sides of the phenomena at the time of the research encounter, but also make some attempt to describe the historical aspects of the phenomenon of interest and, most importantly for a developmental perspective, to pre-present the expected possible dynamics of the phenomena after the research encounter. This is possible only if the signs (the data) can be interpreted in such a way, given the theoretical assertions in which they are embedded. In this way, consistency between data, method of analysis, theory, and assumptions is the primary condition for the construction of useful knowledge.
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Abstract

Science would be impossible without the human ability to distance from the here-and-now. The process of distancing from the immediate situation through semiotic means is central to the cultural psychological study of the human mind. The centrality of “the data” in psychology leads to the need to understand their semiotic nature. The "data" and their relation with the phenomena are at the heart of science. However, the notion of “data” is undertheorized – data are not given, but created within a sociocultural knowledge construction process. 

Creating data is a process of constructing meaningful symbols that represent phenomena. All signs, including data, represent certain features of their referents, while backgrounding others. No researcher within the social sciences has access to the true features of the phenomena. This implies that the process of constructing data is not one of neutral representation of phenomena, but its selective reconstruction – the projection of some features from the realm of phenomena into the realm of data. The personal-cultural construction of the object of study may become guided by the institutionalization of certain methods of data derivation and analysis. 

The main institutionalized projection is the notion of a "true state" of the object. The existence of a “true state” is implicitly accepted by any analysis that makes use of “random error”. However, when studying psychological development from a sociocultural perspective the person-environment system being represented is always moving from one state toward another. This contradicts the assumption that the referent phenomena are inherently stable (i.e., have a “true state”) which underlies the concept of “random error”. The notion of “random error” will be discussed in relation to developmental research in order to illustrate that the construction of useful knowledge depends on consistency between all aspects of methodology (including data, method of analysis, theory, assumptions, and phenomena).

