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Peter Krope 

The Up-To-Datedness of a Constructivist Educational Science 

To Bolesław Niemierko on the occasion of his 70th birthday 

 

 

1 The topic 

This contribution deals with the crisis of modern science and with an attempt to remove 

the crisis. 

Basis is the Methodical Constructivism. That is a philosophy of science, which was 

founded in the 70ties by WILHELM KAMLAH and PAUL LORENZEN. Its beginning 

traces back to EDMUND HUSSERL (1859-1938). The philosopher pursued a revision 

of theories to remove their basic crisis. The book „Logische Propädeutik. Vorschule des 

vernünftigen Redens“ is regarded as the contemporary beginning point. The first edition 

was published in 1967. The constructive paradigm is represented in the present at sever-

al German universities with different main focuses. A comprehensive representation of 

the program is shown in the four volumes „Enzyklopädie Philosophie und Wissen-

schaftstheorie“ published by JÜRGEN MITTELSTRAß between 1980 and 1996. 

More familiar then the Methodical Constructivism is the Radical Constructivism. Au-

thors like v. FOERSTER, v. GLASERFELD, MATURANA, VARELA and 

WATZLAWICK belong to the radical paradigm. The following presentation refers to 

the Methodical Constructivism. The shortcomings of the Radical Constructivism 

(JANICH 1992) advise to differentiate between the two paradigms. 

The Methodical Constructivism exercises an influence on natural sciences and mathe-

matics. For example a constructive theory of time (JANICH 1980), a constructive ge-

ometry (INHETVEEN 1983) and a constructive logic (INHETVEEN 2003) has been 

developed. Similar developments in the empirical social sciences are still in its infancy. 

Among them is a constructive theory of educational measurement (KROPE 2000), a 

study on constructive evaluation (KROPE et al. 2002) and a study on the development 
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of terms (KROPE and WOLZE 2005). According to this basis, the following focuses on 

the constructive foundations of empirical educational science.   

 

2 God as starting point of knowledge  

In the year 1654 the Chevalier de MERE asks the mathematician and physicist BLAISE 

PASCAL (1623-1662), why it should be advantageous to bet on the appearance of the 

six in four throws on a dice, but disadvantageous to bet on the appearance of the double 

six in 24 throws with two dices in a game. PASCAL corresponds with his mathemati-

cian colleague PIERRE de FERMAT (1601-1665) about this inquiry. The answer is: 

The two different probabilities are 0,518 and 0,491 (SACHS 1974, 436). 

This beginning of the theory of probability was 350 years ago. It marks a radical change 

in the search on the origin of truth. Once more 1000 years before AURELIUS AU-

GUSTINUS (354-430) tried to prove his theory about the creation of the cosmos. Ac-

cording to the Christian philosopher God creates the world out of nothing. Before crea-

tion there was neither matter nor time. If time is related to creation, God is beyond time. 

The question about the when of the creating moment of the world becomes useless. 

Matter, time and form are the factors, which constitute the world. God created one part 

of being in its final form, another part that changes. This doctrine explains the world, 

without falling back on other reasons for the creating activity than God. According to 

AUGUSTINUS God is the starting point of truth.  

 

3 Nature as starting point of knowledge  

Whereas AUGSTINUS regards knowledge as a window to divinity, FRANCIS BACON 

(1561-1626) considers it as a way to rule the nature. By using scientific methods, nature 

could be utilized for human beings. Induction is regarded as the proper method of sci-

ence. The experimental procedure starts with collecting observations. According to 

BACON knowledge is a true image of nature without misrepresenting ideas. 

Whereas BACON designs a method for the organisation of nature, RENE DES-

CARTES (1596-1650) yields the conceptual frame for the transformation of nature into 
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a resource. With the universal laws of mathematics he tries to decipher and manipulate 

the secrets hidden in the nature. He recognizes that every being is subjected to the order 

and the standards of mathematics. Consequently there have to be general laws for ex-

planation, the laws of the universal mathematics. 

The works of BACON and DESCARTES show the two fundamental directions, in 

which the search for scientific knowledge goes. The advocates of pure empiricism like 

BACON, HOBBES, LOCKE, BERKELEY and HUME suppose sensory perception to 

be the basis of knowledge. Only single objects and phenomena are true. Correct use of 

reason enables to order them and to get inductively conclusions. In contrast the main 

supporters of rationalism like DESCARTES, SPINOZA and LEIBNIZ claim the possi-

bility to recognize the structure of reality through the true principles of thinking. The 

logical order of the world allows perceiving the structure of the reality deductively. 

Model are the mathematical methods with the possibility of drawing conclusions from 

proof axioms. 

Modern empirical sciences seize these two directions and combine them. The Logical 

Empiricism connects experimental methods with mathematical logic. Scientists who 

follow the Logical Empiricism try to abolish the controversy between empiricists and 

rationalists. On the one hand knowledge about reality can only be achieved through ex-

perience. On the other hand logic secures the correct use of statements and the steps 

from one statement to another. In this paradigm scientific findings are an image of reali-

ty. Not God, but nature has become the starting point of knowledge. This view of sci-

ence, which is supported by names like RUDOLF CARNAP, CARL G. HEMPEL, 

MORITZ SCHLICK and PATRICK SUPPES, is still decisive to an empirical educa-

tional science. 

 

4 The failure of the empirical program 

In the Logical Empiricism the problem of a rational foundation of science is unsolved. 

The sociologist HANS ALBERT describes the difficulties regarding the rational basis 

of science with the term „Münchhausen-Trilemma“(ALBERT 1975, 11-15, 183-210). 

Accordingly every attempt to establish science has three equal problematic alternatives. 
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The first one is the regressus ad infinitum with a never ending chain of arguments. The 

second unacceptable alternative is the vicious circle, in which sentences occur as their 

own reasoning foundation. Thirdly, problematic as well is the dogmatic start of a sci-

ence, where arguments in the very beginning are meant unnecessary. The insecurity 

about the foundation of science questions the results, procedures and aims of the Logi-

cal Empiricism. 

The failure of the empirical program leads to a retreat on activities inside the theories. 

This kind of science is limited to the interpretation of mathematical-logical descriptions. 

For this restriction of the validity of statements HANS ALBERT introduces the term 

„Modellplatonismus“ (ALBERT 1967). 

In the program of the Logical Empiricism a theory is created by introducing so called 

basic terms (BUNGE 1967, 483 seqq.). These are symbols of a language system, which 

do not possess a reference to reality. BUNGE (1967, 483 seqq.) describes non interpret-

ed symbols like , #, x, t or e as linguistically abstract. These symbols represent a 

meaningless basis of a language system. With their help axioms can be developed, 

which are still formal conditions as well. Combined with syntax rules, they represent the 

feature of a theory which is described as axiomatic and abstract. It has no empirical rel-

evance. 

An example for an axiomatic theory is the classical test theory. The majority of tests 

and questionnaires which are used today are constructed on the basis of this theory. But 

even written and verbal examinations often are founded on its pattern, because of the 

lack of qualified alternatives. 

The classical test theory formalised by GULLIKSEN (1950) is an abstract theory. The 

most important conditions of this theory can be described in three axioms. The first axi-

om says that every observed test score (x) obtains a true score (t), which depicts the 

constant feature of a test person. According to the second axiom, the measuring is af-

fected unsystematically by an error score (e). The third axiom expresses the idea that an 

obtained test score x may be conceived as a combination of a true component t and an 

error component e according to the equation x = t + e. 

The classical test theory is abstract, because essentially it represents nothing else then a 

collection of arithmetic statements. Arithmetic sentences do not state anything about 
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„our universe“. They are just a game with symbols. The fundamental difficulties with 

the interpretation of a test result, which occur to pupils, students, parents and teachers, 

are attributed to the non interpreted theoretic language. This can be shown by the sym-

bol for „true“. According to SUTCLIFFE (1965) there are different interpretations of 

the symbol for „true“. One possible interpretation is the so called classic (for t) and an-

other one the so called platonic (for t´) interpretation. The different interpretations entail 

different methods for calculation. In the case of classic interpretation, t and e are con-

sidered as uncorrelated. Consequently the item score variance is assembled out of the 

variance of the true score and the error score according to the equation: 2

e

2

t

2

x sss  . In 

the case of platonic interpretation a correlation is supposed. Thus for the computation of 

the item score variance the covariance has to be taken into account according to 

.e),(t'2covss 2

t'x   The choice of the appropriate interpretation depends on the epis-

temological preconditions. But a logical decision about these preconditions is impossi-

ble as is described in the Münchhausen-Trilemma. 

Modellplatonismus prevents a regular reference to the practice of examinations. The 

classical test theory confines itself to the mathematical description of methodology of 

tests. No connection to reality is claimed. If pupil A achieves 30 points in a test, pupil B 

20 points and pupil C 10 points, a proper information about the relationship of numbers 

can be given. One pupil achieved more points than the other pupil. One pupil achieved 

three times more than the other one, and so on. But there are no rules explaining the 

meaning of the score points outside the area of numbers. To give explanations and to 

draw consequences would be the job of practice-oriented experts. But in the traditional 

empirical science of education there is no suitable theoretical foundation available. Ed-

ucational diagnosticians are millionaires without ever washing the dishes. 

 

5 Language as starting point of knowledge 

To remove these difficulties, the Methodical Constructivism develops a scientific lan-

guage beginning with everyday language. Instead of axioms speech acts are introduced, 

the correctness of which scientists are able to prove. The following explains this method 

exemplary with the term „true“. 
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What is a “true proposition”? Previously the word “true” has been used without saying 

what is to be understood by it. I shall make up leeway now. But when clearing up the 

term, I shall do it without the usual axiomatic procedure, because undecided proposi-

tions would be the result. It will be determined constructively instead (according to 

LORENZEN 1974, KROPE 1988). In accordance with the constructive method it will 

be formulated by the use of everyday speech from the very beginning. The constructiv-

ist begins on the pragmatic level, with sentences understood by anybody. When clearing 

up a term, he proceeds from these sentences via the semantic level to the syntactic level 

of a scientific language. 

Let me begin with a simple speech act. I say: “This is a circle”, “This is a square”. Im-

agine, please, that my cat Felix is standing at my right-hand side. Then I can say: “This 

is a cat”. I practice these sentences with you by showing you the usage with the help of 

appropriate objects: “This is a circle”, “This is not a circle, this is a square”, and so on: 

“This is short”, “This is long”, “This is rotating”. In any of these small sentences I say 

something about an object. Pointing at the objects I apply words such as “circle”, “cat”, 

“short”, “rotate” to them. These words are called “predicators”. The procedure is called 

“predication”. 

In predicating complete sentences such as “This is rotating”, “This is a cat” are used. In 

doing so, the word “this” is accompanied with the gesture of showing, which I use to 

point at another object each time. If the object, which I am pointing at, is a person, then 

it is common practice to replace the gesture of showing by special words, that is to say 

by proper names. I need not say any longer: “This is a cat”. Now I can say: “Felix is a 

cat”, or: “Peter Krope is a professor”. Of course the use of proper names is also com-

mon practice with other objects such as towns, rivers, countries and animals. 

The simplest sentences that can be understood without a gesture of showing, have the 

following form:  

E is p. 

Here the letter “E” represents any proper name, e.g. “Felix”, “p” represents any predica-

tor, e.g. “a cat”. If we put in the words, we get: 

Felix is a cat. 
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Instead of “E” and “p” other letters can be used for other proper names and other predi-

cators, e.g.: 

E1 is q 

for 

Peter Krope is a professor. 

The copula “is” can be abbreviated through “”, the copula “is not” through “’”. So the 

sentences can also have the following forms: 

E1  q 

and 

E1 ’ p. 

Sentences of the form “E  p” are called “elementary sentences”. 

As far as I have evolved the elementary sentences, they can give rise to misunderstand-

ings. The reason for this is the fact that the predicators, which are contained in them, 

have only been defined by examples and counter examples in my lecture so far. There-

fore disagreements how to use these predicators may appear again and again in a dis-

cussion. In order to reduce these difficulties, another arrangement has to be taken. What 

it will be like, I am going to show with the two predicators “cat” and “professor”. I ask 

you to pay attention again to this. The arrangement begins like this: I simply ask you not 

to call Felix “professor” and not to call myself “cat”. The request is reasonable, because, 

in our time, a cat usually cannot be a professor. Now I formalise again and formulate 

my request like this: “Transit from the proposition ‘Peter Krope is a professor’ to the 

proposition ‘Peter Krope is not a cat’”. In this combination of words two already known 

elementary sentences appear, that is to say firstly: “E1  q” (for “Peter Krope is a profes-

sor”) and secondly: “E1 ’ p” (for “Peter Krope is not a cat”): 

E1  q    E1 ’ p 

Let us use the symbol  for the expression “Transit from... to...”. So the combination of 

the two elementary sentences, completely formalised, looks like this: 
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E1  q  E1 ’ p (1) 

If we replace the abbreviation for the proper name (E) by a variable for proper names 

(x) in the formula, then we get formula (2): 

x  q  x ’ p (2) 

Formula (2) is, to a certain extent, a generalisation as compared to formula (1), because 

it claims validity irrespective of a definite name. If you do not object and follow my 

request in the future (the request is innocent and there is no reason not to follow it), then 

this formula will express a rule, according to which, in the current situation, the two 

predicators are to be used. The rule is: if the first affirmation has not been denied, then it 

is forbidden to deny the second affirmation. It is one of many rules and admittedly a 

very simple one. Rules like these, which standardise the use of predicators, are called 

“predicator rules”. 

Those of you who still apprehend misunderstandings concerning the use of the two 

predicators may doubt the proposition in question and take the offensive. Let us call the 

person who attacks a proposition “opponent” and the person who defends it “propo-

nent”. The opponent only needs to choose a proper name, from the variability range of 

x. Let us say, he - to simplify matters - chooses “E1” at the beginning. Thereby he binds 

the proponent to defend the sentence “Transit from ‘E1 is q’ to ‘E1 is not p’”: 

E1  q  El ’ p. 

The proponent does not find the defence hard. Since there is a rule available for the 

proposition, it can be defended against any opposition. So the opponent may agree: 

“Why, yes! That's right! These are the formulas no. 2 and 1!” This agreement may be 

formalised in formula (3): 

(E1  q  El ’ p)  true. (3) 

The word “true” was introduced as predicator by formula (3). In words: a proposition is 

true, if rules can be given according to which it can be defended against any opposition. 

The introduction of „true“ presents two constructivist principles. Firstly: The basis of 

the scientific language is the everyday language. The vocabulary, the syntax and the 
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semantic are developed with reference to everyday life. Secondly: Every step of the 

development is well-founded referring to everyday situations which are beyond doubt.  

What are the consequences for the empirical educational science? Because of the con-

structivist procedure results of tests become understandable. The problematic assump-

tion that a term is comprehensible through itself is no longer needed. The connection of 

speech acts with practical situations supports the application of scientific findings.  

In the Methodical Constructivism language is an understandable condition of the possi-

bility to do scientific work. 
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7 Annex 

7.1 The lecture 

The above lecture “The Up-To-Datedness of a Constructivist Educational Science” was 

delivered at the University of Gdansk to Bolesław Niemierko on the occasion of his 70
th

 

birthday in 2005. 

7.2 The birthday speech 

The following speech was held in a conference of the Polskie Towarzystwo Diagnostyki 

Edukacyjnej (the Polish society of educational diagnostics) in 2005.  

 

Good morning, Ladies and Gentlemen, 

thank you for the opportunity to remember the past ten years. In this decade Prof. 

Niemierko and I maintained an intensive scientific exchange. 

1991 I visited Danzig; and at the University I asked for a colleague, who – I already 

knew – represented a scientific field, I also work at. This is the theory of educational 

methods, containing in detail achievement tests and statistics of social science, which 

are unpopular for students – definitely in Germany-. 

But at this time my colleague was staying in the USA to do researches. Right after his 

return 1993, we met in Gdansk. Since then we regularly do have one or two appoint-

ments every year. Twice visited Prof. Nimierko me and the workshops of my research 

group at the University of Kiel. I cooperated with him at places such as Gdansk, Lodz, 

Warszawa, Kraków or Elblag, doing conferences, like advanced training for teachers 

and development of educational diagnostic. 

Which form does this cooperation have? I remember a meeting in which graduated 

teachers should represent the results of their own scientific researches. Because the 

numbers of lectures was so high and the time limited, Prof. Nimierko decided to divide 

the group. So both of us had to take care of an own group of young scientists. On our 

own, we led the discussion, heard and commented the lectures and answered specified 

questions. My group also had his discourse in Polish. Fortunately there was a very effi-
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cient translator. The participants asked for direct feedback. The result was a linguistical-

ly complicated and scientifically successful exchange.   

Let me tell you another event in another meeting. The topic of the meeting was – like 

always – educational diagnostic. Most of the participants were teachers. At lunch I 

complained Prof. Nimierko my deep sorrow, that the empirical educational science and 

so the educational diagnostic had no reputation in Germany. The education in this field 

was been neglectful and the reputation was not very high. The readiness of a participa-

tion in empirical studies is low and the money for researches limited. At this time a col-

league in Kiel (W. T. Wolze) and I had developed a concept of scientific didactics, 

which was waiting for international examination. After a colleague in Lithuania had 

withdrawn his promise for participation, only little hope existed to accomplish this in-

ternational study with the low means, we had. After that, Prof. Nimierko stood up, 

asked for attention in the refectory, held a short speech and invited me into a seminar 

room, after lunch. It was almost overwhelming to meet 40 teachers in the room, which 

followed the call to participate on my study. I just had prepared six documents. Their 

specific competence and their great commitment were impressing. With their help the 

empirical test could be qualifiedly accomplished in Poland. It became a great success. 

The results are just published.  

Today I thank you, expressly Prof. Nimierko for this support – like I already did in the 

publication.  

Our cooperation existed not only in conferences and meetings, but also in common pub-

lications. In a science, that emphasizes exactness of the language understanding prob-

lems often become particular visible in international publications. In Germany for ex-

ample we have an important educational tradition, which goes back on Wilhelm 

Dilthey. It is „die Geisteswissenschaft“. How can this expression „Geisteswissenschaft“ 

be shown in English? A lot of scientists say, that the expression „Humanities“ is to 

meagre. And a literal translation reminds of a science, which contains ghosts and phan-

toms. Another difficult example is the German to Polish translation of the expression 

„kontingent“. This expression has various meanings in different scientific disciplines. 

After years Prof. Nimierko and I noticed, that we selected an inadequate synonym, dur-

ing our philosophical foundation of statistics: The expression “probably”. 
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Problems like these attend differences, which are less linguistically than rather cultural-

ly conditioned in a international cooperation.  

Is scientific cooperation without private contact possible? Prof. Nimierko and his dear 

wife have always been very hospitable to the couple Krope and my polish speaking 

mother in law. From the beginning the linguistic comprehension made everything easi-

er. Visiting once Poland, Prof. Nimierko went with my mother in law to the places of 

her early childhood. So we came to a place called Allenstein and stopped in front of the 

Gymnasium. Prof. Nimierko and my mother in law called at the same time: „ This is my 

school“. And then they established together: „Yes this is our school“. 

I look gratefully back on over ten year`s cooperation, in which I experienced support 

and suggestion. There are a considerable number of Prof. Niemierko`s volumes in my 

library, according the topic educational diagnostic. They are great assistance when I 

look for methodical advice. As a member of the Polish society for educational diagnos-

tic I am able to observe the change of the polish educational system. I will be very hap-

py to continue our common work this autumn in Zopot.  

Tym wykładem dziekuję mojemu koledze i przyjacielowi profesorowi Niemierko. 
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