
^f&REMER BEITRÄGE ZUR 

rSYCHOLOGIE 
Nr. 67 

Benó Csapó 

Representing the 
Qualitative Characteristics 
of Reasoning by 
Qualitative Data 

8/87 

T f 
00 
C O 

O 

X 

Reihe A 
Psychologische Forschungsberichte 

Reihe B 
Beiträge zur Studienreform 

Reihe C 
Forschungsberichte 
der Wissenschaftlichen Einheit 
'Arbeit, Arbeitslosigkeit 
und Persönlichkeitsentwicklung' 

# 
s4 





JATE 
EOYETüMl GYÛTTEiïIÉNY 

HELYITYN 
CLYAcilATÖ 

Nr. 67 8/87 

Ben6 Csapö 

Representing the 
Qualitative Characteristics 
of Reasoning by 
Qualitative Data 



SZTE Egyetemi Könyvtár 

J000871023 

IMPRESSUM 

Herausgeber: Dr. Thomas Kieselbach 

Geschäftsführung: Bernd Bohn 

Adresse: Universität Bremen 
SG Psychologie 
Zentralbereich 
Postfach 33 04 40 
2800 Bremen 33 

% < ín ! 

Q i 
[00533 

© bei den Autoren 
Umschlag: Michael Mackens (HfG, Bremen) 
Druck: Universitätsdruckerei Bremen 



REPRESENTING THE QUALITATIVE CHARACTERISTICS 

OF THE REASONING BY QUALITATIVE DATA 

Two examples from the field of operational 
abilities: combinative and logical operations 

Benő Csapó 
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Attila József University 
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HUNGARY 

I would like to express my special thanks to Professor 
HANS-JORG HENNING, who first directed my attention to the 
possibilities of qualitative data analysis. 

The first draft of this paper was written during a one-month 
research visit to Bremen University, supported by a grant of 
the Fondation pour une Entraide Intellectuelle Européenne. 



2 

1. Exactness and quality 

One of the widely accepted beliefs concerning 
mathematics is that mathematics is the science of the 
quantities. From a historical point of view this may be true 
for the first phase of the development of mathematics, but it 
does not hold for its present state. During the last three 
centuries new disciplines have appeared in the field of 
mathematics, such as set theory, algebra, combinatorics, 
mathematical logic, graph theory, etc. In these disciplines 
the structures and qualities play an important role, and in 
this century these disciplines have become the most 
intensively examined areas of mathematics. Some fields 
appeared only in the 1940-s or 1950-s (mathematical system 
theory, computer science), and mathematics has recently begun 
to cope with one of the most interesting challenges in its 
history: to devise exact concepts for the characterization of 
"unexactness", as the theory of fuzzy systems and fuzzy 
subsets tries to do. 

These changes in mathematics were caused mainly by the 
internal logic of its development. But apart from this, there 
was always a close interaction between the development of 
mathematics and that of the natural sciences. Until about 
the 1920-s the main application of mathematics was "classical 
physics". Two of the most perfect "constructions" of that 
science are Newtonian mechanics and the electrodynamics of 
Maxwell. Both of thse use the tools of mathematical 
(function) analysis, differential equations. 

The changes in physics in the early decades of this 
century produced new needs for mathematical tools, and these 
were no longer the mathematics of measures and quantities, 
but the mathematics of qualities and structures. The needs of 
quantum-mechanics and nuclear physics produced new 
disciplines (e.g. quantum logic), and other sciences 
currently make use of non-numerical mathematics (e.g. 
stereochemistry uses the graph theory, etc.). 

The first efforts to put the social sciences on a "more 
exact" basis were made before the above-mentioned changes in 
the natural sciences, and accordingly they had the aim 
of introducing the idea of measurement into these fields. 
Until the recent reform-movement of new math, most 
educational systems, transmitted mainly the rudiments of 
numerical mathematics, and the classical view of the 
sciences. Thus it is not surprising that there is a far 
reaching association between the concepts of "scientific" and 
"measurable". 

The development of the role of mathematics in psychology 
was very similar. The initial efforts were concentrated on 
making the things measurable and then applying quantitative 
methods. The unmeasurable properties seemed to be beyond the 
possibilities of mathematical methods, and hence the term 
"qualitative" for a long time meant something nonexact, or 
even a low grade of scientific value. 

The wide use of quantitative methods is understandable. 
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Only the recent trends in data analysis offer a possibility 
to preserve the qualitative features of things, and analyse 
them without the necessity of quantification, but at the same 
time without a loss of exactness. However, apart from the 
lack of adequate qualitative methods, there was probably 
another cause of the preference for quantification: in some 
cases the representation of qualitative properties needs much 
more information than that of quantitative ones, and only the 
increasing capacities of computers made it possible to store 
and to process such information. 

As a result of the rapid development of the new methods, 
the meaning of the expression "qualitative data analysis" has 
been changing. In the book of Miles and Huberman, 
"qualitative data" means mainly verbal information and the 
emphasis is placed on "qualitative analysis". In their view, 
"... the data concerned appear in words rather than in 
numbers. They may have been collected in a variety of ways 
(observations, interviews, extracts from documents, tape 
recordings), and are usually 'processed' somewhat before they 
are ready for use (via dictation, typing up, editing, or 
transcription), but they remain words, usually organized into 
extended text. ... We consider that analysis consists of 
three concurrent flows of activity: data reduction, data 
display, and conclusion drawing/verification." (p. 21). The 
most recent approaches (Henning and Rudinger, 1985; Rudinger, 
Chaselon, Zimmermann and Henning, 1985) use a more exact 
concept of qualitative data. In this formulation, qualitative 
data are sets, sequences or matrices of numbers which 
represent theoretical structures. And "qualitative analyses" 
are statistical methods which are adequate to handle and 
process them. In the present paper I use this more 
sophisticated concept of qualitative data. 

One area of our present research efforts on the 
development of operational abilities is concentrated on 
finding appropriate ways of representing the developmental 
levels and processes of the operational abilities. By 
presenting examples from this research, I would like to 
illustrate the following statements: 

1. Exactness and quality are not incompatible concepts in 
the field of psychology. Qualitative properties can also be 
represented and processed exactly. 

2. The application of qualitative methods and the tools of 
non-numerical mathematics is not a consequence of our 
inability to quantify them (we can do this), but it is an 
appropriate approach to study, to describe and to model them. 
The complexity of the subject requires application of the 
methods of qualitative and structural analysis. 
Quantification can cause the loss of psychologically relevant 
information. 

3. The representation of qualitative properties needs more 
information-storing capacity, but the use of a computer makes 
this possible and the scientific results make qualitative 
analysis worthwhile. 


