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CHAPTER 7°
THE FORMAL STRUCTURE -OF AN EMERGING
SCIENCE OF EDUCATION
PART'II: THE CONCEPT OF SCIENCE

Anton Monshouwer
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TRANSITION: Education is any and all kinds of knowledge about education.
One of the kinds that is possible is scientific knowledge about educa-
tion, or science of education. In Chapter 3, Monshouwer reviewed some
of the rival conceptionsof 'scienceof education' in contemporary Europe,
Great Britain, and the United States. That review, in the context of
Brezinka and Maccia's discussions of European contributions of educology
and root suppositions of knowledge about education, established the set-
ting for Steiner's development of the conception of educology and Chris-
tensen's explication of relationships between educology and other concepts
common in discourse about education. Now, Monshowwer picks up the theme
of science of education and investigates essential charactertstzcs of an
adequate conception of 'science of educatzon
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1. PRELIMINARIES

It has slowly but surely become customary in our civilization for
scientific knowledge to be regarded, if not as the highest form of know-
ledge, then at least as a paradigm for all other forms of knowledge. We
are taught from childhood that scientific knowledge is better than non-
scientific knowledge, as if this were really self-evident.

We will not consider what historical process led to this being con-
sidered as self-evident, nor will we consider the question of whether
this process was linear or not. Similarly we cannot consider the ques-
tion of whether this process always took place completely unconsciously,
without due consideration. What we are concerned about is the statement
(and this is not completely original) ! that our current era is charac-
terized to a substantial extent by a scientistic attitude.

This scientism? is no longer a particular view within the philoso-
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* This chapterwas translated from the Dutch by John A. Toplis (Sections
1 and 2) and Lynne Richards (Sections 3, 4, and 5, and footnotes).
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phy of science, basedon a (justified or unjustified) optimism concerning
the development of a certain science or sciences (such as for example’
during the second half of the 19th century and the first decades of the
20th century as a result of the enormous advances made by disciplines
such as physics, biology, etc.). It is rather a general, basic attitude
which is more implicit than explicit and which should maybe rather be
explained by the unprecedented technical developments than by the advances
made by sciences themselves.

Many practical effects canbe attributed to this disguised or undis-
guised scientism: For example, the structure of our educationalvsystem
which is, after all, biased towards cognitive intelligence; ® or the ir-
rational and exaggerated esteem which exists, particularlyin Europe, for
academic titles; or the fact that, as Habermas (1968a,pp. 48ff.) asserts,
to an increasing extent not only political decisions are taken by scien-
tists and technologists (with their own way of thinking), but also tech-
nocratic thought can penetrate into the consciousness of the depoliticized
mass of the population as .background ideology, and can take on the func-
tion of a legitimation of practical decisions. " However important these
and many other consequences of scientistic thought might be, we cannot
go into them more deeply in this context. Only one of them is of direct
importance to the issue at hand, namely the fact that the questlon as to
the nature of sc1ence is serlously biased by scientism.

As a result of the scientistic attltude described above, every real
. or imagined discipline will strive to acquire the title of "science" and
preferably even to be recognized as an academic discipline. Thus for
years, strenuous efforts have been made, particularly in West Germany,
but also in English-speaking countvries.® ;» <demonstrate the separate
identity of a discipline of educat;wu. {7 attempts are without doubt
based partly on the existingand continuing differencesof opinion within
the general philosophy of science and in particular on the distinction
which we make between Syand S, (cf. below; unfortunately this distinc-
tion is not usually raised for discussion in the subject debates). But
these efforts are at the same time a clear example of the phenomenon
that in this matter fashionable opinions can clearly win the day over
detached, meta-theoretical analyses. Thereby, a shift takes place from
prior legitimation on logical grounds to legitimation afterwards® on
the basis of accidential, contingent facts. In addition, all too often
the naive principle is followed -that ''there is a one-to-one correlation
between realms and disciplines'" and that "every realm of things must be
the object of some discipline," a principle which was correctly labelled
by Scheffler (1966, pp. 66-68) as ''clearly fallacious."

On the one hand, there is a struggle to achieve at all costs the
official status of science, whether this be a so-called "science of the
transcendental meditation" or the"science of education."”? On the other
hand, certain activities (such as family therapy, sensitivity training,
etc.) are so intensively state-subsidized that in the long run people
conclude that they are forms of science.
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In order to make possible a rational answer to the question, "What

is a science," it is necessary to reject the scientism described above
and all its practical consequences (in particular the status advantages
of the title "scientific'). Only then is there a reasonable chance that
the discussion will not develop into a power struggle.  For this reason,
I wish to use as my starting point the following epistemological thesis:

Thesis1  Scientific knowledge is not the only valid
form of knowledge nor is it the highest
form of knowledge. It is not impossible,
indeed it is possible, that other forms of
knowledge are more important for human ex-
istence than scientific knowledge.

2. DEFINITIONAL PROBLEMS

 Soltis (1968, pp. 18 ff.) has pointed out somewhat ironically and
playfully, but nevertheless effectively, '"that characterizinga discipline
is a most difficultif notimpossible undertaking'" (p. 25). His arguments
give rise to the following starting point:

Thesis, In absolute terms the concept of science
in the end can only be defined stipula-
tively. ®

This is equivalent to asserting that, strictly speaking, every definition
of the concept of science is arbitrary and can neither be true nor false
since it is after all based purely on an implicit or explicit agreement.
We should, it is true, recognize that the concept of sciencecan also
give rise to an analytical (cf. Opp, 1970, pp. 103 ff.) or lexical (cf.
Robinson, 1954, pp. 35 ff.) or descriptive (cf. Scheffler, 1960, Chapter
I) definition whichcan be true or false since it is based on an empirical
reference, namely currentor formeruse of language. But it is clear that
this form of definition can offer no solution to the problem with which
we are here concerned, namely bringing a certain amount of order to the
patchwork of conceptions of science, since a definition of this kind can
go no further than to establish the fact that this diversity exists.

Furthermore, Thesis, implies that the possibility of an essential.

or real definition !®of the concept of science is rejected with the prin-
cipal argument that one would have to view things froma supra-historical
point outside the actual practiceof science in order to make such a real
definition. This means that only pragmatic arguments canbe used in mak-
ing a choice between what will be defined as scientific and non-scienti-
fic.

Thus, although every definition of the concept of science is, when

looked at in absolute terms, completely arbitrary, the function of a de-
finition in general nevertheless places on us certain obligations. The
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- principle function of a definitionis without any doubt unambiguous trans-
fer of information. 1In view of the principally stipulative character of
our definition, the requirement of non-ambiguity can be satisfied by as
great a degree as possible of "operationalization' (cf. below). . The re-
quirement of transfer of information can be translated into the require-
ment that a definition must possess as great a power of information as
possible. Now the two most important principles of power of information
are as follows:

i. the more general the logical subject of a
statement, the more information power it
possesses (cf. Opp, 1970, pp. 166 ff.);

ii. the more falsificators (in the logical pre-
dicate) a statement includes, the more power
of information it possesses. !

The first principle is of minor importance for our problem since in
our case we are evidently talking about definition along the lines of
"it is true for all forms of science that . . . ." - The second principle
which in some philosophies of science is often overlooked, is however
extrememly important and gives rise to:

Thesiss In view of the information function of a
definition in general it is advisable also
when defining the conceptof science to give
as narrow a definition as possible.

These starting points are however by no means sufficient. Strictly
speaking, with only Thesis, and Thesiss as given information, one could
easily decide to define the concept of science as '"the ability to draw
the letter A." Why does such a definition sound 'strange despite the fact
that in absolute termsit is irreproachable? This is because it conflicts
with common use of language. An important factor here is clearly that
science already exists as an empirical phenomenon (even if one conceives
science as "referring to linguistic entities only" {Rudner, 1966, p. 8}1)
and that furthermore much thought has already been devoted to the concept
of science. o

The above mentioned principles of power of information are cleariy
insufficient to guarantee the functionality of a definition with the re-
sult that a third principle appears to be indispensable, namely:

Thesisy An attempt to define concepts which refer
to an empirical reality should take account
of the substantial functionality of those
concepts, particularlywith aview to achiev-
ing greater power of information.

Under "functionality'" I understand here for the time being (cf. below)
as close a relationship to common use of language as possible (in order
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to avoid as far as possible the occurrence of surplus meanings {cf. De
Groot, 1969, pp. 66 ff.}), but at the same time without detracting from
the other principles of definition. Although in absolute terms this
criterion of functionality is completely relative (and thereby represents
~a confirmationof Thesis;) we cannot just push aside for pragmatlc Teasons
the communicative element contained therein. :

Apparently an analysis of the various meanings which the concept of
science contains and contained is more important than at first appeared
from Thesis,. This brings us to the following refinement of the previous
thesis: ‘

Thesiss Although in absolute terms a definition of
the conceptof science (being a concept with
empirical references) is of a stipulative
nature, an analytical element. in the defin-
ition of this concept is indispensable for
the sake of greater power of information

. (cf. Thestsy). This does not however im-.
pair substantially the fundamentally stipu-
" lative character of the definition. 2

For th¢ rest this thesis does not mean muchmore than that in the English
language you should not call a particular seat a tiger, nor a particular
form of wild animal a chair.

We have hereby maneuvered ourselves into an extremely difficult posi-
tion: if Thesiss is correct it is impossible to maintain Thesis; (in
view of the varying opinions on what science and science of education
are and considering the scientism described earlier by us) so that we
would do better to end our account here. On the other hand, if we hold
fast to Thesisj;we mustdrop Thesissunless we succeed in turning up other
criteria or formulating ourearlier statements in;another way. In other
words, if we accept anarchism in the style of Feyerband (1970) with re-
spect to the philosophy of science, we irrevocably contradict Thesiss;
however, if we accept Thesiss without correctionor amplification we will
have to restrict ourselves to a sort of programmatic definition of the
concept of science, which makes any chanceof association with the current
meaning of this term improbable from the start.

And yet this apparent antithesiscan beresolved: In the first place
it is nowhere stated that definition of the conceptof scienceis complete,
only that in absolute terms it is completely stipulative. In the second
place there is no complete contradiction between, on the one hand, the
requirement that a definition should be as narrow as possible and, on
the other hand, the requirement that a definition of a concept which re-
fers to an existing empirical entity must be a relationship to common
use of language. !3

I believe that I can resolve this paradoxby specifying more closely
the principle of functionality referred to earlier:
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Thesise¢ A definition is functional if it combines

' as great a degree of narrowness as possible
(as regards the logical predicate) with an
improved usefulness

In making this assertion I am, however, invoking a new term, namely,
'usefulness'. ™ Precisely what this term implies will only become clear
in Section 3 where the '"pragmatic criterion" will be discussed. 'At this
state I wish to restrict myself to a simple comparison: we consider a
traffic regulation useful so long as it is capable of optimal control of
the traffic whilst resultingin a minimumof traffic accidents:  similarly
in science, a particular law-like generalization is accepted so long as
it possesses an optimal powerof explanation and is not falsified. It is
clear that this criterion of usefulness demands other criteria to deter-
mine what is and what is not useful, and these latter criteriamust them-
selves in turn be subjected to the criterion of usefulness. In other
words, neither the criterion of usefulnessnor the criteria for usefulness
provide us with definitive information. When we narrow this down to our
problem, namely the definition of the term 'science', we have to recog-
nize plainly that the exciting element in this problem is constituted by
the very fact that in the end it is indeed sciences themselves which (in
their interaction with empirical reality, whatever this may be) can give
concrete substance to this term 'usefulness'.

Yet this last relativization need not discourage us since, at the
formal level with which it is concerned, definition has a further func-
tion which has not yet been explicitly mentioned but which is enclosed
implicitly in principle (ZZ) of power of information (cf. above, p. 162).
This is a function which it has in common with what is usually known as
analysis and which provides a definition with a certain amount of objec-
tivity: : - 4

Thesis7 One of the most important objectives of de-
finitions is the making of distinctions.

This thesis bears an excellent relationship to Thesis; inasmuch as it
formulates the view that it can never be the task of a pure definition
to make value judgements along the 1lines of ''this knowledge is better
than that knowledge," but that a definitionmust restrictitself to making
formal dlstlnctlons

3. 'SCIENCE‘

In both the general philosophy of science and in discussions of the
scientific status of the discipline of education we often hear (at least
in Continental Europe) the expression, "alternative concept of science.'
This expression suggests that (and the number of adherents to this view
in Continental Europe is substantial, evenin academic circles) depending
on one's conception of man (letus givethis the dignified title of '"phil-
osophical anthropology'), socio-philosophical opinions and, in general,
conception of the world, a varying conceptof science can arise, not only
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with regard to the social sciences, but alsoto a certain extent with re- -
~gard to the natural sciences. This view both contradicts and agrees with
Thesis,. On the one hand, it seems to underline the (in absolute terms)
arbitrary character ofa definitionof the conceptof science; on the other
hand, however, it implies that such a definition logically results from
a specific philosophical anthropology or social philosophy. It quite
clearly conflicts with both Thesis; and Thesis,. The essence of such a
"conflict of methods" !® or "scientific pluralism"'® within the social
sciences is indeed not so much a divergence of opinion on the scientific
methods to be recognized, as a differing conception of what is to be
understood by the term 'science'. In such controversies, Thesisy is also
usually disregarded, and there is an implicit rejection of both Thesis:
and the real meaning of Thesis,. Moreover, arguments of this sort --
relating here to social sciences and natural sciences -- often stem from
a neglect of three important distinctions, namely that between '"context
of discovery" and '"context of validation (or justification)" (cf. below),
that between "science as process" and 'science as product' (cf. Rudner,
1966, pp. 7 ff.) and that between pure scientific research on the one
hand and, on the other, the concrete objectives of scientific research
and the practical interpretation and application of the results of in-
vestigation, which are by no means completely free of value judgements.

The aforegoing leads us to the following position:

Thesiss There is 1little to be gained from speaking
of "alternative conceptions of science."
When this terminology is employed, there is
always a conflict between those who want to
give a narrow definition of the concept of
science and those who want to employ a
broader definition.

An excellent exampleof such a conflict with respect to the scienti-
fic status of the discipline of education is provided, in the English-
speaking countries, 7 by the argument between O'Connor and Hirst (cf.
Chapter 3 and Monshouwer, 1978, pp. 110-116). This entire controversy
can properly be reduced to a misunderstanding (mainly) on Hirst's part
with respect to our Theses 1, 2, 3, 7, and 8. It would therefore seem
useful to analyze this controversy in a broader scientific-theoretical
framework. '

I believe that the major Stumbling-blocks in this and similar dif-
ferences of opinion are as follows:

i. the requirement of logical consistency

ii. the requirement of empirical reference or correspondence
iii. the requirement of explanatory knowledge

iv. the requirement of exactitude or measurability

and finally (logically’ included in Zv, but to avoid misunderstandings
nevertheless worth listing separately):
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v. the requlrement of the absence of value Judge-
‘ments, in other words, objectivity.

At first glance, demands %, 7%, and 7% would not appear to give rise
to differences of opinion, because practically - all disciplines calling
themselves 'science' claim to adhere to them. The reason for this claim
is that these requirements are capable of more than one interpretation.
It is therefore necessary to define theéir meanings moré precisely (as is

obviously the case for demands Zvand v, which are 1less self .evident at

first sight).

Logical consistency (Z) implies that a system of statements (in our
case a scientific theory) must be capable of fundamental reduction to a
logical calculus or axiomatic system (cf. Rudner, 1966, pp. 10 ff.;
Braithwaite, 1968; Opp, 1970, pp., 214 ff., and so on). Here we will
merely note in.passing the fact that such a calculus does not only func-
tion as the only acceptable check with respectto the logical consistency

of a scientific theory, but at the same time -- to an increasing extent
within certain branches of the social sciences -- has a heuristic func-
tion. ¥ If this criterion is applied, not only the majority of philoso-

phical and theological theories, but also history and many forms of sys-
tems of statements in social sciences, are immediately eliminated as
possible candidates for the title 'scientific'. It can be seen, however,
that this requirement is not set t.oo high from, amongst other things, the
fact that every game with fixed rules (chess, for example), and indeed
every logic-systematic or efficient action, ! contains a calculus.

Empirical reference or correspondence (ZZ) in no way implies that
scientific theories have to be a reproduction of the "empirical reality"
(whatever that might be). What this requirement does imply is that all
statements in the system of statements concernedmust be capable of being
tested, directly or indirectly, with positive results, against empirical
data. 2 A centuries-old discipline like mathematics fails by definition
to satisfy this requirement and cannot therefore be considered a science
in the strict meaning of the word.?! On the other hand, all theories
which are based wholly or partly on mere speculation -- which includes
many current educational theories -- cannot be considered for the title
'scientific', because no predictions capable of being tested can be de-
rived from them.

The requirement of explanatory knowledge (Z7%) implies that descrip-
- tive knowledge and exploratory investigation cannot yet be considered as
scientific knowledge in themselves, but at the most as a (in many cases
necessary) preparatory stage of scientific knowledge. 1In other words,
if we accept the validity of this requirement, descriptive knowledge and
exploratory research only have scientific value when they aim explicitly
at the formulationof justifiable hypotheses from which potential law-like
generalizations # can be derived; it isonly on this basis that explana-
tion, prediction, and technology become possible.?* On the basis of this
requirement -~ at least if one accepts my strict definition of 'explana-
tion' -- thereare fewdisciplines within the social sciences which qualify
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for the description of 'scientific’.

Exactitude (Zv) supplements (ZZ) and implies that all statements of
a scientific theory must not only be capable directly or indirectly of
being tested, in the broad meaning of the word, but asfar as their terms
are concerned must also be measurable (in the quantitative sense). Because
this requirement automatically contains the requirement of operationali-
zation -- most phenomena and theoretical constructs are after all only
artificially measureable -- it has far-reaching consequences for the
epistemological value of scientific statements. This requirement in any -
case implies that the whole field of philosophy as well as still more
"theoriig” in social sciences now fail to qualify for the title 'scien-
tific'. ' :

The absence of value judgements (v) is by no means an unambiguous
term. If one observes the distinction between 'moral norms' and 'tech-
nical norms' -- something done by only a few in the discussions about
this issue -- it must immediately be recognized that technical value
judgements are an essential component of science. Furthermore, moral
value judgements play a greater part in science-as-process than some
philosophers of science are willing to admit: implicit in the practice
of science is the idea that science 1is a good thing; the choice of a
subject for investigation and the financing of it presupposes that such
a research project is important; the evaluation of the results of inves-
tigation involves practical decisions which are by no means always based
on purely technical norms, andso on. The term 'objectivity' is also am-
biguous: on the one hand reducing this concept to, for example, 'inter-
subjectivity' solves nothing, because the opinion of a million people is
still not an objective opinion; on the other hand my previous assertions
that science cannot claimto reproduce "empirical reality' (whatever this
may be) and the fact that science in principle does not (cannot) provide
an answer to the (metaphysical) questionof whether ("objective') reality
exists, form a serious obstacle to the couplingof the term 'objectivity'
with the concept 'empirical reality'. What is therefore meant by the
requirement of "absence of value judgements" and '"objectivity'" in this
connection is that no subjective, personal biasing factors may play a.
part in the '"context of validation" and that within this context there
must be an abstraction from moral judgements. But this definition is
still not clear enough: from a pragmatic point of view the requirement
of "objectivity" and "absence of value judgements" cannot be much more
than the requirement that every form of testing must in principle be
capable of being checked against "empirical reality" (whatever this may
be); in other words that every test mustbe repeatable, with the possible
consequence of falsification.?® In any case it must never be forgotten
-- on pain of the scientism we have rejected -- that both 'absence of
value judgements' and "objectivity,'" in the sense that I mean, are only
possible within an artificially constructed frame of reference.?’ Sci-
entific knowledgeis therefore characterizedby an essential relativity. 2®

We will now stipulate that these five criteria are the minimum con-
ditions which must be fulfilled in order to call a discipline 'science'.
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But the term 'science' is, as appears from the aforegoing, so relative

that we must be prepared -- bearlng in mind that we have denounced every
- form of scientism -- to recognize as valuable other forms of knowledge
which do not satisfy these criteria and if necessary to accord to them
the title 'science' (albeitin a wider meaning), if people set great store
- by this nomenclature. We are after all concerned only with a logical
distinction (cf. Thesisy). Our analyseshave thus led us to a distinction,
completely free of value judgements, 2 between disciplines which satisfy
these criteria (which we shall henceforth arbitrarily designate S1) and
disciplines which, wholly or partly, do not (will not or cannot) fulfill
these requirements (let us call these S;). In making this. distinction
we must emphasizeonce againthat S, is, or can be, at least as important,
if not more important, 30 than S; (cf. Thesis;). We should, moreover,
underline the fact that various degrees of fulfillment and non fulfillment
of the criteria in question can be distinguished within S,.

When one selects these five requirements as a starting-point and
thereby arrives at a distinction between S; and S», it implies that gen-
erally speaking, ¥ as far as S; is concerned, the moredetailed approaches
of Popper (1968), Nagel (1961), De Groot (1961), Hempel (1965), Rudner
(1967), Opp (1970), Stégumller (1969 ff.), Brezinka (1978), etc., must
be accepted -- approaches which we will assume here are generally known
and which in any case do not fall within the scope of this discussion.
It is, however, essential for the purposes of our argument that the ad-
vantages and disadvantages of both S; and S, be clearly set out:

The advantages of S; are obvious: S; guarantees

1. an unambiguous definition of the concept of sci-
ence;

2. a single concept of science %the ideal of a
"unified science,'" so thatthe distinction between
natural sciencesand social sciences is dispensed
with);

3. strictlogical consistencyof scientific theories;

4, absence of value judgements in the research
phase (based on a strict segregation of '"context
of discovery" and '‘context of validation");

5. capacity for checking research and the results of
investigation, and thereby a guarantee of possible

falsification;

6. an unbreakable connection between explanation,
prediction, and technology.

S, has the following advantages:

1. greater adaptation to the inherent nature of the
object of research;
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2. the possibility of the use of not purely quanti-
tative, but also qualitative research methods
(whatever these may be), assuming no strict segre-
gation of "context of discovery" and "context of
validation;" .

3. a greater relationshipas regards content between
on the one hand the object of research and on the
other this same objectas it functions in everyday
life (in other words, a clearer relationship be-
tween science and everyday human praxis)..

It is, however, impossibleto emphasizetoo stronglythe disadvantages
of both S; and S5:

As regards S; it can be established that

1. empirical reality (whatever this =say be) is dis-

" torted or artificially labelled, insofar as only

those characteristics whichcan be quantitatively

investigated are extracted, which means, to put

it another way, that an object of research is

adapted to the (often fortuitous) available re-
search methods (operationalization); v

2. this raisesa clear tension between '"objectivity"
and "relevance" (cf. De Groot, 1969, ch. 6); 3

3. 51 can never claimto reproduce so-called "objec-
tive empirical reality' (whatever this might be).

As regards S, it must be emphasized that

1. there can be no question of an unambiguous de- -
finition of a concept of science, which makes it
extremely difficult to say what should and what
should not be called 'science’';

2. the strict logical consistency of theories is,
intentionally or otherwise, made impossible;

3. elements of subjectivity are openly or secretly
permitted; .

4. there is a wide scope for speculation and thus
an absence of means of checking (i.e. amongst
other things no possibility of falsification);

5. the possibilitiesof arrivingat a strict explana-
tion (and thereby at prediction and technology)
and very limited (although on the other hand S»
can arrive at a fuller interpretation® of the
phenomena studied).

That various disadvantages would be imputed to S, was quite obvious,
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considering the aforegoing. The relativization of S;, on the other hand,
requires some amplification: :

i. S; refuses in principle to take up a standpoint in the
classic issues of nominalism and realism. As far as a certain flirtation
with these questions is risked, it certainly concerns "nmominalism" rather
than ''realism." This means that -- in contrast to varying gradations
within S; -- S; will never claim to express the "'truth" (in both the
ph11050ph1ca1 sense as well as the meaning whichis attached to thlS word
in ordinary language) (cf. note 20).

ii. A necessary logical consequence of the requirement of exac-
titude is that everything which cannot (yet) be measured exactly, cannot
(for the time being) be a subject of scientific research. This means a
*distortion. (at least a passive one) of "empirical reality' (whatever this
may be) -- a conclusion which, on the basis of both (4) and (Z%Z), can be
drawn a priori (i.e. 1ndependent1y of the question of precisely what
"empirical reality" 1s) ‘ :

iii. §; is also guilty of an active distortion of "empirical
reality" (whatever this may be) by a consistent operdationalization (com-
pletely understandable in view of %) of (theoretical) "constructs" (cf.
Kaplan, 1964, pp. 55 ff.). It is only in the light of this that the
well-known distinction between ''context of validation" and '"context of
discovery" becomes somewhat clear and also immune to the current criti-
cism. Despitethe fact that in actual scientific practice the two ''con-
texts'" can become interwoven (in S, with all too few inhibiting factors
because the requirement for exactitude is in most cases rejected in ad-
vance, and in S; normally because of sloppy thinking), the logical dis-
tinction remainsunassailable between statements inwhich all (theoretical)
constructs are made measurable and statementsin which (theoretical) con-
structs also retain qualitative aspects, between statements which are
(artificially) stripped of value judgements and statements in which value
judgements can freely occur, between statements which only seek to be
measurable and statements which claim to reproduce the "truth."

iv. One of the most important presuppositionswhich S; assumes,
usually tacitly, is what I shall call the 'pragmatic criterion" (or the
"criterion of pragmatism'). Formulated as a question, this is simply:
"What can I do with P?" P can be a definition, an "operationalization,"

a theoretical construct, a hypothesis, a "law-like generalization" -- in
short, a scientific statement -- but can alsobe an "empirical phenomenon"
or a '"'theory.'" However, the question, "What can I do with P,'" requires

a more careful interpretation. It certainly does not mean '"What can I
do with P practically (in the practice of every daylife) or technically?"
On the contrary, what is meant here is '"What can I do with P sceientific-
ally (in the sense of S; and thus taking into account the five require-
ments we have formulated)?" This means '"To what extent does P contribute
to better explanation, prediction, and technology?" It is clear that this
criterion cannot be logically justified in some kind of form, any more
than the principle of induction ¥ or even the principle of simplicity.
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It is, rather, dependent on essentially inductive arguments, -so that in -
fact it is based on a sort of circular reasoning. ¥ This explains the
fact that in the social sciences . in particular -- invoking this same
pragmatlc criterion -- use can be madeof so-called quasi-laws, which can
in no way give satisfactory explanations for certain empirical phenomena,
but which are capable of producing neat predictions. % .In the light of
this, the term 'usefulness' from Thesisg must be understood to mean: A
definition (in this case of 'science') is useful when it plays a func-
tional role with respect to better explanations, predictions, and tech-
nology -- even though it appears less valid from the perspectlve of a
"real definition" (cf for example Opp, 1970, Pp- 104 ff.)

All in all, we have thus arrived at a stricter relativism in regard
to §; than is wusually the case in discussions of the theory of science
-- certainly in those discussions which touch on a possible '"science of
education." It is true that Hanson (1958),with his ideas onthe '"theory-
ladenness' of scientific observations *® and Habermas, with his emphasis
on the '""transcendental interests' which underlie every formof scientific
practice, seem to hold similar views. But their criticism is primarily
relevant onlyto the '"context of discovery'" and the "phase of evaluation'
which is logically coupled with it (De Groot, 1969). In contrast, our
analyses -- like those of Kuhn (1970), who otherwise approaches the problem
from a totally different angle and comes to some conclusions which we
find almost entirely unacceptable“’ -- are a fundamental relativization
* of the "context of validation' itself, without, on the contrary, a deci-
sive argument for abollshlng the distinction between the two contexts
having emerged

On the other hand, taking into account the 'criterionof pragmatism"
which we discussed earlier, it must be emphasized that S;, in view of
‘the technological possibilitiesand thepower of prediction which it brings
with it, can in no way be pushed aside as being irrelevant.

OQur relativismis therefore exclusively Zogical in nature (in exactly
the same way as the objections to the principle of induction can only be
formulated in a logical context without detracting from the fact that
this principle, viewed pragmatically, is of extreme importance). The
pragmatic functionality of S; 1s in no sense affected by it.

L. THE FORMAL STRUCTURE OF THE SCIENCE OF EDUCATION

In Chapter 3, we have seen justhow many different meanings the term
'educational theory' is actually interpreted as having.- And Sections 1-
3 of this chapter have indicated the difficulties which are attendant on
a definition in general and the problems attached to a definition of the
term 'science' in particular. On this basis, let us turn to the real
problem in this chapter, namely determining a standpoint in respect of
the function, the goals, and the formal structure of a science of educa-
tion. It must be emphasized that while we have arrived at a definition
of the term 'science' in general, which is in my opinion provisionally
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satisfactory, we have so far not found any justifiable definition of the
‘term 'education', an omission which naturally forms a serious obstacle
to ‘a meaningful amplification of the term 'science of education’

 4.1.  PRELIMINARIES

We have set out the five main requirements of science in general.
We have seen how in this respect a logical relativism is inevitable. But
on the other hand we also have seen that on the basis of our '"criterion
of pragmatism," in combination with one of the principles of '"power of
information," science interpreted as S; produces the best possibilities
of explanation, prediction, and technology. Our "criterion of pragmatism'
admittedly contains circular reasoning which has not yet been more fully
elaborated. "' And our view of science is in the narrowest sense of the
- term, viz., Si. ' S ' :

The five requirements which are the foundation of §; -- considering
their positive results not only in the natural sciences but also in sev-
eral of the social sciences (for example certain branches of psychology,
economics, management science) -- can properly form the basis of what I
. intend to understand by 'scienceof education'. It must, however, immedi-
ately be noted that I am not claiming that these five requirements enable
us to fathom the full extent “? of the phenomenon of education (whatever
this may be), nor even that these criteria form an adequate basis for
taking concretepolicy decisions. On the contrary, the science of educa-
"tion (conceived in the sense of $S;), because of its reductive character,

is clearly deficient and will therefore have tobe amplified -- specific-
ally in order to satisfy certain practical needs.

The term 'science of education' has appeared in the heading of this
chapter and more than once in the preceding pages of my text. We have
thus gradually arrived at the point where we can no longer sidestep the
age-old but nevertheless,inevitable, indeed crucial, question of what
precisely -- apart from the five requirements already mentioned-- such a
science of education contains and, in particular, why we intuitively
find the acceptance of the concept of a 'science of education' more rea-
sonable than the recognition of, for example, a science of cookery.

4.2. 'EDUCATION' AND THE 'SCIENCE OF EDUCATION'

. Let us start with a more detailed and precise analysis of the term
'education'. First it must be emphasized that an analysis of this sort
-- like any definition which may result fromit -- is much less important
in the context of §; than is wusually supposed by educational theorists.
In the framework of S; scientific research, as far as structure is con-
cerned, is after all not adapted to the subject of research; on the con-
trary, this subject is made to adapt to the five requirements on which
S, is based.*® 1In other words, the scientific approach to an empirical
phenomenon is logicallynot dependenton the definitionof this phenomenon.
Such a definition of 'education'is however desirable, if weare no longer
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discussing science in general, but expressly employ”? the term 'science
of education' and thereby suggest that this term has a certain distinc-
tive character. ' ' ‘

We have already observed that there exists a clear discrepancy re-
garding the concept of education between the English-speaking countries,
where education is primarily if not entirely seen as school education, *°
and the countries of Continental Europe (including the Third World coun-
tries whichthey influence and without makingany distinctions between the
many contradictions in content), where the term 'education' is primarily
conceived to be a parent-child relationship. *® Where education is con-
ceived as a parent-child relationship, not the school, but the family is
considered as the most fundamental educational situation.

Although the discrepancy exists, it isnot essential for our argument.
As far as our scientific-theoretical problemis concerned, thereis a more
fundamental conflict. It cuts rightacross theconflict between the- idea
that education is mainly, if not wholly, relatedto schoolingand the view
that education is primarily family-oriented. This more fundamental con-
flict is the difference of opinion between those who immediately couple
the term 'education' with ethical aims, whether or not concretely formu-
lated, and those who base their definition on purely formal characteris-
tics.. The former link inextricably their definition of the concept of
education with a moral aim advocated by them ("education towards a good
life," "education towards democracy,' '"education towardsthe virtues made
known by God,'" '"education towards a socialist consciousness,'" andso on).
They will not hesitate to assert that education which results ina scoun-
drel or a dictator or an atheist or an exploitingcapitalist is not 'edu-
cation." The second group restrict themselves to. definitions along the
lines of: '

'Education' should be understood to mean actions by
means of which people endeavor lastingly to improve
the structure of the psychic dispositions of other
people in one respect or another or to maintain the
components thereof which are considered valuable or
to prevent the development of dispositions considered
to be bad (wrong). (Brezinka, 1978, p. 45)

This controvery -- which is in no way a reflection of the conflict
of views on the content of the term 'education' between English-speaking
and non-English-speaking countries -- has far-reaching scientific-theoret-

ical consequences with regard to a possible science of education. The
"moral" viewpoint obviously cannot subscribe to requirement v of S;, i.e.
the principleof the absenceof value. judgements.“?” The "formal' concept
accepts this requirement, or at least adopts a neutral attitude towards
it.

A second source of controversy --not dividedalong geographicallines
-- is the question of whether the meaning of the term 'education' must be
reduced to intentional influencesor whetherunintentional influences must
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also be included. If one includes all unintentional influences (for ex-
ample, the unintended influence exerted by a green-colored chalkboard as

opposed to that exerted by a black one) in the subject of educational

research, thereis a real possibility that the science of education would
have to develop .intoa sort of super-science. If, on the other hand, one

restricts the subject of educational research to intentional influences

only, one achieves, it is true, a relatively neatly defined area of re-

search. However, at the same time, one is obliged to abandon any study
of many factors which are important to "education," such as cultural in-

fluences, environmental influences, physical influences, etc."®  This

last controversyis alsoimportant froma scientific-theoretical viewpoint.

The first point of view entails a 'science of education either based on

the idea of a super-science (all empirical reality can thusbe considered
the subject of educational research), or inspired by the idea of inter-

disciplinary studies (as meant, for example, by Mialaret). The second
point of view is inclined to put forward the claim of a strictly self-

contained subject of research (with all its separistic implications: a
science of education as opposed to sociology of education, psychology of
education, physiology of education, etc. and their degradation to the
status of foundational sciences or auxiliary sciences).

However, Brezinka's definition, whichI havequoted literally, avoids
both these viewpoints. It does, itis true, containterms like "improve,"
""'valuable," and '"bad." But it offers no opinion as to which criteria
should be ‘applied to these terms. It does indeed mention "actions," a
term which at first sight (in contrast to, for example, 'behavior") does
imply a certain degree of intentionality, but leaves the question of
whether these actions are deliberate or unconscious. Moreover, it has
the incidental advantage thatit does not express the distinction between
education as schooling and education as family education. Unfortunately,
however, it hasthe great disadvantage that the terms "improve ""yaluable,"
and ''bad" are qulte simply ambiguousin as far ag it is not made clear if
"improvement'" is meant in the perspective of ethical ideals or if 1t is
a technical "improvement.'"®

. Thesiss stated that the power of a definition is increased by as
strict a narrowness of the logical predicate as possible, and was based
on principle (¢Z) of the two main principles of power of information
which we have outlined. Principle (Z) -- whichsays that the more general
its logical subject is, the morea proposition gains power of information
-- appeared to be trivial in regard to the definition of the concept of
science we had in mind, particularly because the term 'science' from the
outset referred to an artificially constructed exploration of empirical
phenomena, so that the emphasis was primarily placed on a stipulative
definition. The term 'education' however refers directly toan empirical
phenomenon itself, which moreover has to function as the main logical
subject of statements in the science of education. The term thus demands
primarily an analytical definition. Moreover, education in this context
is primarily seen asa possible subject of scientificresearch, specifically
in the sense of S;. This means that in a possible definition of the term
'education', emphasis willbe placedon its formal structure. This emphasis
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excludes differences in content, for example, those determinedby ethical
ideas. On the basis of these considerations, the term 'education' appears
to embrace more than Brezinka's definitionwould suggest, although it must
be emphasized that his definition is one of the most meaningful that one
actually encounters in the educational literature. * ' '

Education is without any doubt a form of ‘exerting influence. From
a formal point of view,. there is not a single structural difference be-
tween influencing someone so that he ultimately becomes a criminal and
influencing someone so thathe eventually becomes a saint. From the same
formal viewpoint, it is likewise irrelevant whether suchan influence was
~ deliberate or unintentional. However, the need for a certain degree of
explicit or implicit intentionality must be included in a meaningful de-

- finition of the term 'education'. Otherwise, all of life, including for

example all possible chemical processes, canbe labelled 'education'. For
the same reason, when formulating a definitionof the conceptof education,
it is important to start from the standpoint that the influence in ques-
tion stems from a human being. A situation in which a human undergoes a
change in the structure of his personality because of a tortoise which
happens. to amble by, can hardly be described as educational. If so, then
in that case, everything could be called 'education'. However, the situ-
ation in which this same human beingis given a tortoise for his birthday
because the giver himself loves animals and is trying to pass on his own
love of animals to his friend can be called educational. Or the situa-
tion in which a psychotherapist purposely advises him to get a tortoise
to help alleviate to some extent his problemof loneliness, can be called
educational. Training of a human being or an animal by a human being
can for the most part°! be called education. Besides this, the principal
logical conditions necessary to call something 'education' is that the
change in question does not occur spontaneously, i.e., automatically,
without (conscious or unconscious) intervention.

With all the reservations in regard to possible borderline cases
(cf. note51), I understand by 'education':

every (implicitly comscious or explicitly conscious)
intentional influencing of the socio-psychical dis-
positions of an individual that possesses such dis-
positions, withthe assistance of other than physical
means (although these last canhave a useful function),
such that some change in these dispositions in close
relation to an arbitrary goal (again, naturally, im-
plicitly conscious or explicitly conscious) takes
place, withoutthis change having occurred automatical-
ly-- thatis to say, without the intentional influence
in question.

Obviously this definition includes not onlythe usual implications of the
term 'education' but also training, brainwashing, and manipulations %* in
the widest sense of the word.

It is already clear at first glance that our definition, asfar as
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intentionis concerned, is largely in agreement with Brezinka's definition.

The major difference liesin the fact that we have carefully avoided such
dubious terms as 'improve', 'valuable', 'bad', and ‘'actions'. Also, we
have placed a greater emphasis on the term 'influence'. E ‘

The combination of the above-mentioned definition of the term 'edu-
. cation' and S; with the five requirements on which it is based produces
in principle the description of what I understand by 'science of educa-
tion': exact explanations, predictions,,and technological recommendations
with respect to "education" (in themeaning of the term described above).
Although we must always continue to respect Scheffler's obviously correct
observations, the phenomenonof educationthus formulated from a pragmatic
point of view®® and in combination with the structure of $; is not only
important. - It is also extensive enough to justify a relatively separate
science of education, withthe proviso, of course, that in this connection
‘the term 'separateness' is also only acceptable pragmatically (see note
53). .Structurally, all sciences, in the sense of §;, are one as far as
their formal structure is concerned.

All this raises the question of whether the current distinction be-
tween sociology of education, psychology of education, science of educa-
.tion, and so on, has an adequate foundation. Some people maintain that
a science of education is in fact nothing more than an addition sum --
sociology of education plus psychologyof education. Persuasive arguments
for this thesis are readily apparent. Not only is a formal-structural
distinction between sociology and psychologyof education on the one hand
and a science of education on the other not plausible (the logical argu-
ment) , but moreover most scientific (in the sense of S;) knowledge of
the phenomenon of education is primarily gathered through both of those
branches of the social sciences (the empirical argument). If we try to
reduce science of education to sociology and psychology of education --
taking into account that we must continually bear in mind our broad de-
finition of the concept of science -- and also if we ‘want to construct
a science of education alongside the two aforementioned disciplines, we
find ourselves in an extremely difficult position. In the first sense,
the term 'science of education', which appears as the leading light in
the title of this chapter, simply ceasesto be legitimate. In the second
case -- in the perspective of the current methods of approach to the pro-
blem which we are concerned with here -- it is absolutely impossible to
state precisely what the formal-structural difference is between such a
science of education and the other disciplines mentioned.

It must be postulated thaton the level of their formal structure no
distinction canbe made either betweennatural sciences and social sciences
or between the varioussocial sciences themselves. * The only possibility
of introducing any relative 5® distinctions within the formal structure
of §; in question is the following. In the same way as in the naturdl
sciences -- bearing in mind what is stated in note 55 -- meaningful dis-
tinctions can bemade between theoretical research (for example theoretical
physics), experimental research (for example experimental physics), and
technology; so in the social sciences onecan introduce the same (always
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relative) distinctions The firsttwo should concern themselves primarily -
-- albeit from different angles of approach™® -- withexplanation and pre-
diction, while the third should chiefly concentrate on a technological
perspective (for a precisedefinition of the term'technology', see below).

Because any science of ‘education -- glven the definition of the  term
'education' -- is prlmarlly concerned with possibilities of’exerting in-
fluence and is therefore in the final analysis interested in technological
problems, this term can acquire some meaning within the social sciences,
on the condition that it could be demonstrated that technology can also

be called 'scientific' on the level of the formal structure of S;.

Elaboration of these last analyses undoubtedly leads to the conclu-
sion thatwithin the social sciencesa distinction can bemade betweena tech-
‘nology which is directed towards the "external 5’ conditions of human be-
havior" (e.g., management science and administrationscience in H. Simon's
meaning) and a technology whichis concernedwith the "internal conditions
of human behavior," i.e., the socio-psychic dispositionsof human beings.
Considering our definition of the term 'education', it is obvious that
the second form of social technology is of far more direct importance
than the first, as far as a possible science of education is concerned.
It may even be identical to it. It must be emphasized that the two forms
of social technology are alike on a formal-structural level, such that
an important discipline like decision theory, for instance is of equal
importance for both of them. The distinction between themis based solely
on the difference between the influence-exerting techniques (based on
their various subjects of research) ® which they develop.

My thesis is that a science of education can only derive a relative
distinction with regard to sociology of education and psychology of edu-
cation form the fact that it can be conceived as a social technology in
the second meaning of this term. If this thesis is correct, there im-

mediately arises the urgent question: 'What precisely does the formal
structure of social technology consist of?" A second questionwhich must
inevitably be answered is, as we have already noted earlier: "From the

standpoint of the general philosophy of science, can social technology
indeed be called a science?"

4.3. THE FORMAL STRUCTURE OF TECHNOLOGY

In this section we will deal successively with: (i) the distinction
between moral and technical norms; (ii) the distinctionbetween technology
and technics; (iii) the formal relationbetween explanationand prediction,
on the one hand, and technology, on theother; (iv) the distinction between
- the terms 'applied science' and 'science of applying’.

i. Meaningful distinctions can be made between various sorts

of norms (esthetic, logical, moral, technical, etc.). For an analysis
of the term 'technology' (and indeed with regard to the problem of the
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objectivity of science in general) the distinction between 'moral norms':
and 'technical norms' appears to be the most important. I think that the
most important points of dlfferencebetween ethlcal norms' and 'technical
norms' can be described as follows : :

With ethical norms the goal of the norms ultimately coincides with
the norms themselves (''to do right for right's sake'"). The norms them-
selves are seen as categorical, andthere isno immanent sanction attached
to these norms.

With technical norms, on the other hand, the goal of these norms is
extrinsic with regard to these norms themselves. In other words the norm
is only considered meaningful for achieving a definite goal: "If one
wants to travel to New York one must buy an airplane ticket.'" The norms
-concerned are conditional, and there is a question of immanent sanction:
"If you don't buy an airplane ticket, you can't fly to New York."

It is clear that the structure of a technology -- élthough ethical

norms play an important part in every form of scientific research -- is
primarily determined by what we have called technical norms. Technology
passes judgements along the lines of: "If you want to teach a six-year-.

old child Greek in six months, then you must abide by this or that tech-
nical norm (in this case norms of educational technics); I cannot compel
you to adopt this. goal, but if you do you are automatically bound by
these technical norms, otherwise you will not attain your goal (or at
the most will attain it accidentally)."

ii. In the English-speaking .countries and in Continental
Europe the terms 'technology' and 'technics' are.often muddled. Yet there
is an evident functional distinction between the two terms. 'Technology'
relates to pronouncements in the vein of: "If you wish to reach goal P
.-- but whether you want to adopt this goal is entirely your own affair
(the principle of objectivity) -- then you must, assuming that you want
to attain your goal as quickly and as completely as possible, apply
methods and techniques {a;, a2, . . . ap}." The term 'technics', on the
other hand, relates not only to an actual application of the methods and
techniques in question, but also toa choice (in no way objective) of the
goal (although this choice can also be left to others). An extremely
simple example may serve to clarify this. Suppose that I (being neither
technologist nor technician of education) want my ten-year-old son to
master the principles of the theory of relativity in one year, then I
will turn to an educational technician, or in other words an instructor,
- who -- if all is well -- will have received a sound technological ground-
ing. He will tell methat it is entirely my own affair if I wish to strive
for this rather absurd goal. He will then act as a technologist and --
possibly after consultinghis lecturenotes -- will come to the conclusion
that in order to reach the desired goal certain methods and techniques
of exerting influence will have to be applied. After that he will try
to make it clear to me that in his view these methods and techniques are
or are not ethically justifiable (depending on his ethical principles).
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Finally we will arrive at the following situation: if our technician can-
reconcile both the methods and techniques in question and the goal (which
I have set) with his own ethical principles, hewill offer -- for a hefty
fee naturally---toapply these methods and techniques to my son (= technics)

whereby -- if his technological knowledge and technical readiness are of
‘a sufficiently high standard -- my son will be guaranteed (or, what is

. more usual in this sort of case, guaranteed with a probability of »r) to

gain the insight (which I wish him to have) within the set time limit.

In the second case, there will arise a discussion of ethical principles,

which is, logically viewed, insoluble but which can be solved on an emo-

tional level, and which can be carried on without the technical norms in
question themselves being affected in any way as far as their technical

value is concerned. - The same thing can be expressed more simply: An
architect (inthis case taken tomean a building expert and not an esthete)

is, in the framework of our distinction between technology and technics,

a technologist, while a bricklayer must be called a technician.

iii. The formal 'structure of technology has to date . largely
escaped the notice of philosophers of science. Bunge (1967, II, p. 133)
is quite right when he speaks of an "unexplored territory,"sq One occa-
sionally finds in the literature a few useful analyses (the most import-
ant work in this field to date is undoubtedly Rapp, 1974), but usually,
in the philosophy of science, observations on the function of technology
are expressed in terms of the problem as regards contentof whether tech-
nology should be viewed as a blessing or an evil for the development of
a human society. This problem is essentially an ethical one. Technology's
formal structure is rarely, if ever, considered.

In the aforegoing, we have seen something of what this formal struc-
ture comprises. As we have already stated, the most important question
as far as we are concerned is whether technology, on the basis of its
formal structure, can be called a science. I have already raised this
question in a previous publication (Monshouwer, 1975). The results of
my analyses in this publication can be summarized as follows:

If
Ly . . . . . L,
Ci v . . ..Cr

E

reproduces the formal structure of a deterministic explanation and pre-
diction®! in accordance with Hempel's D-N Model (1965, pp. 335 £f.), %% in
which L stands for 'law', C for 'empirical condition' and E for 'event',
the specific task of technology can consist of nothing other than the
forming of theories concerning possible, purposeful realization (N.B. not
the actual realization, because we have just called this 'technics') of
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the finite set {€; . . . . . Cp } which leaves open whether or not E is
seen, for whatever reason, as de51rab1e Greatly simplified, the formal °
‘structure of a deterministic technology (e.g., electronlcs) can thus be
expressed in the following formula

a Ly [ S L
Cloveeeeann, c; — [ R c’
C, c,

b. Ly el L o LY e i L~

A C c’ e G |
r! C1 r! Cl’
C. Ll .............. Ln
MGy e c |
r' E

in which »! is the symbol for 'possible pﬁrposeful realization'.
Three important points must be borne in mind:

a. One must take into account the fact that, for
example, r/ (3 can contain an impediment to the
realization of an arbitrary event Eg andthat on
the other hand itis possible, if not essential,
that for example (9 alreadyexists 1ndependent1y
of any 1ntervent10n

b. If one is to be able to speak of technology and
technics, then theremust be at least one C which
canonly be realized with the assistance of human
intervention ('intervention' here taken in both
the positive and thenegative sense of the word).

c. The set of all C's which can only be realized
through human intervention (possibly within a
specified, desired period of time), must neces-
sarily be finite. If there was any question of
an infiniteset of (C's, the principle of control-
ability, whichin different ways forms the basis
of both technologyand technics, would beviolated.

In the social sciences, however, it isalmost impossible to work with
deterministicexplanations and predictions. Inthe modern natural sciences,
too, particularly micro-physics and macro-physics, probabilistic explana-
tions and predictions are playing an increasingly important part. It is
thus impossible to avoid subjectingthe formal relation between probabil-
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istic technology and these explanations and predictions, which are based.
on probabilistic laws, to a closer analysis:

If

is a reproduction of the formal structure of what Hempel (1965, pp. 381
ff.) calls an '"inductive-statistical explanation and prediction " then
the formal structureof an inductive-statistical technology, again greatly
simplified, can be formulated as follows:

n
-

p (G,F)

©
—~
-
-n
~—
It
0
+

because

p (F,K)

i}
|t

b (K,H) =

in which p of course stands for 'probability'.

Conspicuous in this formula is the use of a broken double line between
explanans and explanandum to make it clear that with probablistic explana-
tion, prediction, and technology -- in contrast to their deterministic
counterparts -- there can be no question of a logical deduction of the
explained, predicted, or desiredevent fromthe premisses which are usually
called explanans for the sake of convenience, but that this logical con-
clusion too is subject to a degree of probability. It is therefore no
longer a logical conclusion in the strict sense of the word. The proba-
bility of the correctness of this conclusion, whichis not a logical con-
clusion, is also expressly mentioned. Very simply expressed, this means
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that on the basis of the probabilistic law, "All heavy smokers get lung
cancer,' but with the -- not unimportant -- note that this law only has
a probability of 0.9 (fortunately this high probability isof course fic-
titious), combined with the condition, '"John is a heavy smoker," it may
not be concluded that John will get 90% lung cancer, nor strictly speak-
ing can the conclusion be drawn that John has a 90% chance of getting
lung cancer. The only logically justifiable reasoning is: There exists
a law which states, "All smokers get lung cancer," but this law® only
has a probability of 0.9. Considering the fact that John is a heavy
smoker, I can predict that John will get lung cancer. Unfortunately (but
luckily for him) the power of prediction of this prediction (i.e., the
transition from the explanans to the predicted event) only has a proba-
bility of 0.9. ' '

iv. Our analyses of the formal structure of a deterministic
or probabilistic technology have clearly demonstrated that there exists
an unmistakable logical relation between such a technology on the one
hand and explanation and prediction on the other, which plays a dominant
part in S; (requirement £77). Beside this, arguments in favor of the
thesis that technology does not have to satisfy requirements <, iZ, and
v (logical consistency, empirical reference, and exactitude respectively)
are not obvious. To my knowledge not.one philosopher of science has ven-
tured upon arguments of this sort. Requirement v, the requirement for
the absence of value judgements, does present a problem -- but one which
is relatively simple to solve -- because in this connection, without any
doubt, the extremely important distinctionbetween technologyand technics"
rather abruptly comes up for discussion again. While technology by de-
finition (it concerns, after all, pronouncements along the lines of: "If
you want to realize such and such a thing-- but-the ethical or otherwise
responsibility for this goal is entirely yours -- then you must apply
these particular methods and techniques') respects this requirement com-
pletely, it will be impossible for a technician, (for example, a psychia-
trist or a teacher) to avoid certain ethical decisions.

With these observations we have achieved the main aim of this sub-
section; namely we have demonstrated that technology (at least on the
level of its formal structure) can be called science in the meaning of
S1. This means that the view that any science of education must primar-
ily be seen as a sort of social technologyhas become clearlymore accept-
able.

The term 'technology', however, raises other, ifyou will, more psy-
chological problems when there is a question of its being linked to a
possible science of education.

In the first place, one must take into account the apparently inera-
dicable tendency to consider technology as applied science. Even Bunge
(1974), one of the few well-known philosophers of science who has shown
any signs of interest in the formal structure of technology, accepts it
as self-evident that technology is a form of applied science. As far as
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the science of education is concerned, similar opinionscan be heard from, -
for example, O'Connor and Scheffler. It ‘is clear that applied science
-- and the very name is wrong for a start: it should be referredto as
the 'applying of scientific knowledge' -- can never be called science in
the sense of S;. In fact,with thisdubious term, we again come up against
the problem which we have already encountered several times: of the dis-
tinction between technology and technics. ~Technics is indeed, - in the
full meaning of the word, an application of scientificknowledge with
all its attendant consequences, for example, the impossibilityof avoiding
making ethicalvalue judgements. Itcannot therefore possiblybe considered
for the qualification 'science' inthe sense of S;, however logically and
systematically it sets about things. Technology, on the other hand, can
in no way be characterized by the term 'application', butrather deserves
a name which we would 1like to describe with the neologism science of
applying. Technology, which in my opinion includes, for example, elec-
tronics, science of education, and -- in a more formal area of research
-- decisions theory) tries to develop scientific theories in the sense
of S; about the way in which explanatory knowledge can potentially be
applied technically, without actually functioning technically itself.

In the second place, in using the term 'technology', one must ab-
stract it from-all sorts of irrational secondary meanings whichthis term
has wrongly acquiredin the various cultures. With regard to Continental
Europe, where the term 'technology' -- certainly asfar as social techno-
logy is concerned -- often produces an immediate emotional resistance,
because it is identified with ethically unjustifiable manipulation tech-
niques and brainwashing, ® it must be stated that social technology (al-
though, as we have seen, the field comprises much, much more) is, it is
true, also concerned with the theoretical devising of manipulation tech-
niques, but that it only offers these entirely non-commitally and that,
as a technology, it will neverbe allowed to venture upon value judgements
like, "All sexual offenders must be castrated." As far as the English-
speaking countries are concerned, where the distinction we have made be-
tween a technologist and a technician is, even linguistically, almost
non-existent and where the term 'technology' in most cases is immediately
linked with hardware (cf. Steiner [Maccial, 1977b, pp. 9-10), it must be
emphasized that so-called hardware is only one of the many aspects of
social technology. The actual construction of hardware in the strictest
sense is not technology but technics. On the basisof our above-mentioned
analyses, a sharp distinctionbetween technologyand technics is indispen-
sable, precisely with regard to the formal structure of the practice of
science. '

5. CONCLUDING REMARKS

Starting from the view that scientific knowledge does not per se
have to be better knowledge than other forms of knowledge, and on the
basis of some definitional principles, we have arrived in the preceding
pages at a very narrow definition of the concept of science, which, for
the sake of convenience, we have called S;. Our analyses have shown that
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there is no meaningful argument against regarding a science of education’
as Sy, too, without declaring an educational theory in the sense of S, as
impossible or undesirable. The problem arose that a possible science of
education could neither logically nor pragmaticallybe distinguished from
sociology of education and psychology of education. Our thesis was that
there was only one possibility of giving a science of education, in the
authentic meaning of S;, an identity of its own in respect of these dis-
ciplines, namely by taking the approach that such a science of education
- must be seen as a social technology. Analyses of the formal structure
of technology demonstrated that -- in contrast to technics -- it can
properly be recognized as science, in the sense of S;. This opened up
the possibility of viewing a science of education in fact primarily as a
form of social technology. We should here like to translate this logical
possibility on the basis 'of arguments we put forward earlier into the
suggestion that this actuallybe done -- although it must be emphasized
that this is indeed only a.non-committal suggestion, considering that it
is not the philosophyof science, butthe actual practice of science which
has the deciding vote -- naturally taking into account the pragmatic
criterion -- in this sort of question.

If we now confront this suggestlon and the analyses which precede
it with the ideas described in Chapter 3 about the scientific status of
an emerging science of education, we can be relatively brief.

Leaving aside the fact that some people in any case dispute the
meaningful use of the term 'science of education', the majority of those
participants in the discussion whom we have mentioned are concerned with
the field that we have designated S, and are therefore not of direct im-
portance to our problem -- although we have not said and cannot say any-
thing derogatory about an educational theory in the sense of Sy. Views
of this kindin a wider framework must without doubt be considered inter-
esting, indeed in many cases essential. v '

! . : -
.Those who do work on-the basis of S;, however, are definitely not
unanimous in their point of view. :

~ The proponents of educational research without doubt implicitly
start from the principles of S;, but more oftenthan not seem to consider
a closer analysis of the term 'science of education' as an unnecessary
luxury, with the exception of, for example, Suppesand Kerlinger, although
these latter also fail to get around to a total analysis.

O'Connor and Nagel who likewise apparentlychoose Sias the startlng—
point for their philosophy of science, in fact arrive at the -- perhaps
not unjustified -- conclusion that a science of education does not yet
exist, nor can one be expected in the short term. They omit, however, to
make a clear distinction between technology and technics, so that the
credibility of their assertions is impaired. O'Connor, in particular,
expressly draws a parallel between education as science on the one hand,
and engineering (here clearly regarded as technics and not technology)
and medicine on the other. Both are victims of the fact that they cannot
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or will not see this important distinction. Itis true that, for example,
medicine can to a large extent be considered as ‘technics (a surgeon is
indeed, just like a plumber, primarilya technicianand nota technologist)
but this fails to take into account that at the basis of every technical
(in thiscase surgical) intervention thereis a certain technology (along

the lines of -- and I will repeat ad nauseam -~ "if you want to remove
this tumor -- but whether you want to do this is entirely your own re-
sponsibility -- you must apply these particular methods and techniques").

In the East Bloc countries, there will certainly not be complete
agreement with our conclusions, because the distinction we have employed
between formal structure and matters of content is not acceptable in
these countries on-ideological grounds. Actually, i.e., in the practice
of science, however, this distinction is in fact adhered to.

 The ideas which show the closest affinityto our views on the status
of a science of education are undoubtedly those of W. Brezinka (1971
and 1978) and E. Steiner [Maccial. o

Steiner's idea of an educology deserves attention, not only because
in this framework she introduces the term 'praxiology of education' or
because she mentions the necessity of a science of education, but also
because by the term 'educology', she wants to suggest that suchan important
phenomenon as education cannot only be meaningfully studied by means of
strict scientific methods. She calls wupon other forms of knowledge,
specifically, on what we have called S,. In fact, she even demands these
("educational research is broader than educational scientific research,"”
1964, p. 9). '

In the light of the ideas put forward in this chapter, however, we
cannot avoid at least two %® points of criticism.

1. To my knowledge, Steiner nowhere éoes into what precisely
should be understood by a science of education. We are told, it is true,
that it is characterized by "explanation, prediction, or development"
(1978, p. 4) and that in "quantitative research-- but this also includes
'philosophy of education' and 'praxiology of education' -- three kinds of
reasoning are employed: retroduction, deduction and induction" (1978, p. 7).
Moreover, the author makes it clear that such a science of education is
""non-axiological" (1978, p. 4) and thus "value-free'" (1977b, p.9). How-
ever, in no respect are the questions answered: Why does the phenomenon
of education (and not, for instance, the phenomenon of cookery) justify
a separate science; what the differenceis between a science of education,
psychology of education, and sociology of education; what the formal re-
lationship between the quantitative, qualitative, and performative ap-
proach in educology consists of; and on what formal grounds within the
quantitative approach a distinction must be made between science of edu-
cation, philosophy of education, and, above all, praxiology of education.

2. More problematic still is what Steiner calls "praxiology"
-- a term which more or less agrees with T. Kotarbinski (1965) and which
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-- albeit in a somewhat different meaning -- is currently being used by
Benner (1973) ‘in West Germany. - Leaving aside the difficulty, already

‘mentioned above, that Steiner fails to analyze the formal relationship

between the terms 'praxiology of education' and 'science of education',

she states categorically that this sort of 'praxiology of education' can

under no circumstances whatsoever be considered as technology (and here

'she is again -- we have already encountered a similar tendency more than

once -- apparently identifying technology with technics):

Praxiology of education is not merely science of ed-
ucation applied to bring about educational states of
affairs which are taken as valuable in the sense of
having positive effect. This has been the usual con-
ception of technology, i.e. as applied science. I use
'praxiology' instead of 'technology' toavoid the un-
wanted notions of hardware (in discourse about educa-
tion 'technology' relates to the hardware aspect of
educational practices) andof technique with its con-
notation of specificity. Rather praxiology is a
quantitative knowledge of actions not solely deriv-
able from science. (Steiner, 1977b, p. 9-10)

Praxiology is primarily concernedwith "axiological instrumental relations"
- (1978, p. 4), with '"valuable means" (1977b, p. 29), with "means-ends

relations'" (1978, p. 4), with "effective education" (1977b, p. 10). As -
regards this last, a clear distinction must be made between 'what is
taken to be effective in education' (one of the tasks of the science of.
education is '"to describe quantitatively what is taken as effective,"
Ibid.) and "what Zg effective in education." It will therefore not cause
much surprise when we describe these definitions -- which are the most
pregnant -- as extremely vague.

Brezinka, too, emphasizes the fact that the phenomenon of education
merits a broader method of approach than solely the strictly scientific
approach. This is in contrast to Von Cube "(1977), who in particular
explicitly rejects the significanceof aphilosophy ofeducation. According
to him, philosophy of education can in essence be reduced to politics
(p. 78). At the same time, this undermines the significance of a "prac-
tical theory of education" ("praktisch Padagogik'").®® 1In contrast, Bre-
zinka makes a plea -- exactly as we're aiming at, amongst other things,
in our above-mentioned analyses -- for a clear distinction between the
various systems of statements which are constantly invoked in the study
of the phenomenon of education. Broadly speaking, we are in agreement
with most of Brezinka's views, not only on the basis of our definition
of the concepts of science and education, but also from the perspective
of Thesis). Nevertheless we feel we must make some critical notes in the
margin,

1. Despite the fact that Brezinka has formulated many things

more trenchantly in his 1978 book thanhis book published in 1971 %7--thus
he now speaks of an "application of theories to resolve technological
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‘problems in education' (1978, p. 162) instead of '"technological applica-
tion of scientific theories of education" (1971, p. 85) -- it remains
uncertain whether a science of education must be regarded exclusively as
technology or whether it has a broader task. From our point of view the
mereuse of the term 'application'in connectionwith 'technology' arouses
a certain mistrust. Moreover his latest formulation also leaves it un-
clear whether or not such an application is identical to what he calls
the '"methodical - aspect" (1970, pp. 257 ff.) of his '"practical theory of
_ education," and this lack of clarity is all the more irritating because
-- both in Brezinka's and in our conceptlon -- this "practical theory of
education' cannot be called science in the sense of 5;.

2. L1ke E. Steiner [Maccia], Brezinka reduces the function of
the phllosophy of education to the framingof normative-ethical and meta-
ethical statements. But while Steiner does not adopta clear meta-ethical
standpoint and states only that such a philosophy of educationis "the
pursuit of truth about intrinsic goodness' (1972, p.. 7), Brezinka makes
a plea -- in our view, not wrongly -- for a fairly strict emotivism. In
contrast to Steiner's positionon this (cf. note 65) Brezinka's ideas in this
respect have substantial consequences on the level of the philosophy of
science: - specifically that which he callsthe "teleologicalaspecﬂ'(1978
pp. 254 ff.) of the '"practical theory of education" is left rather up in
the air.

3. The formal relationship between on the one hand "practical
theory of education'" and in particular the ''science of education' on the
other is left unclear by Brezinka. It is clear that such a "practical
theory of education'" can certainly not be accommodated in what we have
called S;. It can, however, perhaps be characterized as a sort of tech-

nology in the sense of Sz.

Nevertheless, despite these unclear areas -- and the same is true
of Steiner's "praxiology of education" -- a "practical theory of educa-
tion'" of this kind is to be taken seriously, even if only to exclude in
advance every form of scientism. Let us therefore try to interpret in a
positive way the ideas which lie at the root of these designations.

It must first be emphasized that Brezinka's ''practical theory of
education" seems to include much more than Elizabeth Steiner's '"praxio-
logy'" (cf. Monshouwer, 1979b, pp. 70-71). Itis true that Brezinka states
(1978, p. 38) that there ishere a question of isomorphism, but the validity
of this assertionis immediately refutedby the fact that Steiner conceives
a praxiology exclusively as "instrumental-axiological." One of the four
elements of Brezinka's practical educationtheory is''teleological,' which
is to say '"non-instrumental-axiological' (Steiner [Maccia], 1978, p. 4).
On the other hand, it is of course possible that the two do mean roughly
the same thing -- not in words, but in intention. If I should have to
point to an English-language equivalent of Brezinka's ‘'practical theory
of education" -- going solely on the basis of the wording used to formu-
late the various theses -- I should not choose Steiner's 'praxiology,"
but would opt for Hirst's "educational theory'" (cf. Monshouwer, 1978),
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, albelt with one -- certalnly not unlmportant -- comment: Hirst does not’
recognize a science of education alongside his educational theory, while
both Elizabeth Steiner and Wolfgang Brezinka do.

‘In the light of the above, I believe that the function of a 'prac-
tical theory of education" or '"praxiology of education'can onlybe justi-
fied by pointing out the strongly reductive character of what we have
called science of education. Through its wunconditional subjection to.
the requirement of exactitude, a science of education speaks an. entirely
different language from the educational practitioner (the teacher, the’
social worker, the adult education specialist, the worker in special ed-
ucation, etc.). 1In the practice of education, problems will arise which
will have to be translated into terms such that a scientist can do some-
thing with them. On the other hand, the resultsof scientificeducational
research, and also the philosophy of education, will be formulated in
words that a practitioner in the field of education will hardly be able
to understand and which, in any case, he will be unable to link to any
direct practical consequences. It seems to me that the principal task
of a '"practical theoryof education' or "praxiology of education" in - this
respect -- and, what is more, unhampered by the requirements of §; -- is
to function as a sort of bridge between science and philosophyon the one
hand, and practice on the other. This relationship must be regarded as
rec1proca1

Finally, the question still remains as to why we speak of a science
of education, but not of a science of cookery. From a logical point of
view, the answer to this question can only be unsatisfactory. Let us
postulate that an S; of cookery is possible. For the time being, I see
no reason to doubt this possibility, particularly when we consider such
a science of cookery -- just like the science of education -- as techno-
logy in the meaning we have described earlier.® 1In principle, every
empirical phenomenon can be studied on the basis of the requirements of

.51, both with a view to explanation and predlctlon and in the perspective
of technology. ® As far as formal structure is concerned, there exists
only one science, at least in the sense of S;. Speaking of a science of
education can therefore ultimately be justified only on pragmatic, and
not on logical, grounds (cr. also Brezinka, 1971, p. 38). Inour society,
education is regarded as so important and is moreover so complex in its
nature that multi-facetted research is desirable. The term ‘'science of
education' is now nothing more than the collective term for all these
researches insofar as they satisfy the requirements of S;. It is not so
much concerned with the essence of education but rather -- 1like the de-
signations 'psychology', 'sociology', etc. -- with a perhaps not often
realized. but certainly desirable co-ordination of research.
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FOOTNOTES

Cf. for example Marcuse (1964) and Habermas (1968a).
Cf. Strasser (1963, pp. 193 ff.) and Lalands (1960, p. 960).

Cf. the discussions about the Coleman Report and the wordsof Jensen
and Jencks. . ' ‘ ‘ '

Habermas, 1968a, p. 81, Elsewhere he says that 'the ideological

- heart of this [technocratic] conscience'" consists of 'the elimina-
-tion of the distinction between praxis and technology." (p. 91)

Cf. the discussion -above in Chapter 3.

In order to avoid unnecessary misunderstandings it is of the utmost
importance to emphasize thatby this assertion I do not mean to sug-
gest that a philosophy of science should determine a priori the
foundations and logic of science. On the contrary, as philosophical
"meta-theory," philosophy of science also has a '"second-order char-
acter" (cf. Peters, 1966, p. 60).

On the one hand, the "Frankfurter Schule'" has exposed this often

~ideological character of scientific-theoretic discussions. On the

other, the representatives of this school have failed to avoid the
samepitfall by presenting their views (which are in essence philo-
sophical and therefore non-scientific) as '"science'" with a view to
giving the concept of science an extremely broad meaning.

Von Cube (1977, p. 8) comes to similar conclusions. His idea that
we are here concerned with a sort of political infilitration, how-
ever, seems to me doubtful.

Stipulative definitions are definitions by agreement and can there-
fore be neither true nor false. They are not in- logical contradic-
tion to analytical definitions, but they arein logical contradiction
to "essential" or real definitions.

"Essential" or real definitions are not recognized by science in
the sense of S;, but are reducedto disguisedanalytical definitions,
stipulative definitions, explications ofconcepts, unfounded empirical
generalizations, and so (cf. Opp, 1970, pp. 104 ff.).

"Falsificators' means here '"exclusions of uncertainties." Thus a
logical conjunction will be more information thana logical disjunc-
tion, as can be clearly seen from their respective truth tables (cf.
Opp, 1970, p. 167).

It is obvious that all analytical definitions can ultimately be re-
duced (both logically and historically) to an arbitrary agreement.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

In fact these same problems.also occur in "operationalization' or

"operational definition.'": De Groot (1969, p. 169) mentions in this
connection a possible '"tension, or rather mutual contrariness of,
objectivity and relevance."

I am not of course using this term in the trite, everyday meaning
of the word, but more or less in the meaning which it has in Prag-
matism (cf. Peirce, Dewey).

Cf. Adorno et gl. (1972) and Biittemeyer/ Moller (1979)
Cf. Von Cube (1977, pp. 45 ff.).

As far as Continental Europe is concerned, we can also refer to the
Marxist concept of science and the discussions in West Germany (cf.
Chapter 3). :

The heuristic function of a calculus consists. of the following. A
calculus is first framed, and only then looked at to see whether
such a calculus can be interpreted empirically. 1In fact, in most
cases, this amounts to the use of mathematical models.

For example, reaching the exit ofa building as quickly as possible.

The term 'empirical data' is an extremely relative one. Hanson
(1958) rightly pointed out the "theory-ladenness'of scientific ob-
servations and, with it, testing. In science in : the senseof S,
""operationalization" (not to be confused with the school of thought
in the philosophy of science which is called 'operationalism') plays
such an important part that it may properly be stated that what is
called "empirical data" in science is always based on a reduction
of empirical reality (whatever that may be). 1In general, it can be
stated that science by definition refrains from taking a position
in the controversy between nominalism and realism or -- perhaps
more accurately -- feels itself more akin to nominalism than to
realism. Science in the sense of S; will never be able to claim to
reproduce "reality.'" That such reproductions are not ruled out,
indeed even occur frequently, can be seen from the fact that on the
basis of strict scientific theories rockets can be sent to the moon,
certain diseases can be cured and people canbe led to prefer canned
soup to homemade soup.

Our Thesis; prevents us from attaching any pejorative connotation
to this observation. Scientific practice after all shows that sci-
ence in the sense of S; is impossible without mathematics.

Cf. Rudner (1966). This term is sometimes used to indicate that
laws -- considering their logically unjustifiable inductive basis
and their claim of universality -- can never be verified, but at
most can have a strong confirmationvalue (cf. De Groot, 1969, Ch. IV).
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28.
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32.

33.
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Explorative and descrlptlve research (for example, an inquiry) have -
no scientific value in themselves, but have such value only in the
perspective of possible hypothesis-forming.

Cf. Hempel (1965, pp. 331 ff.). The formal structure of a scienti-
fic explanation as -well as the formal relation between explanation,
prediction, and technology will be of the utmost importance for our
further argument. (Cf. below.)

These analyses also fail to qualify, since they belong in the phil-
osophy of science and are therefore meta-theoretical in nature.

For the term 'falsification' or refutatlon'; cf Popper (1968) andv
amongst others, De Groot (1969) and Bre21nka (1978)

The key concept here is again "operationalization'" (cf. note 20),
logically based on the requirement of exactitude.

The well-known discussions amongst Kuhn, Popper, and Lakatos (Laka-
tos / Musgrave, 1970) and Stegmuller's commentary (1973) must be left
out of consideration here, because they have little or no bearing
on the main points of our argument. Their great importance for the
general philosophy of science must, however, be acknowledged without
reservation. Feyerabend's views (1970) have no significance at all
for the thread of our narrative. It is true that they contain cri-
ticism of the claim to be able to give a "real" definition of the
concept of science (in which we -- considering the undermentioned
and what follows -- are in agreement with Feyerabend), but on the
other hand Feyerabend repudiates without any reason the possibility
of applying specific distinctions (completely non-committal or, if
you will, free of value judgements) with regard to a possible defi-
nition of the term 'science'.

"Absence of value judgements" in the double meaningof (i) logically
justifiable, and (ii) independentof the distinctionbetween '"better"
and "worse' knowledge.

One may here apply all possible criteria to the terms 'important'
and 'more important' (except of course the five requirements we have
listed, because this would lead to triviality).

In a future publication, I hopeto analyzemore closely these various
degrees on the basis of the operative scientific concepts.

I do not assert that the undermentioned philosophersof science have
precisely the same views. Asfar as secondary questionsare concern-
ed, this is certainly not the case. But even with regardto primary
matters, some of them also have the occasional difference of opinion.

Cf. note 13. By this I mean the following: Starting from the re-
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

quirement of exactitude, in an investigation into, for example,
""power structure,'" all non-measurable variables which relate to the
concept of power will have to be left on one side. Suppose  that
only one single variable (e.g., income) is measurable. Then an in-
vestigation into the distributionof income, beit ever so obJectlve,
will have only very limited relevance to the actual question, viz.,
power relationships.

For the distinctionbetween 1nterpretat10n and explanatlon, cf, De
Groot (1969), pp. 42 ff. .

Cf. Popper (1968), Ch. I, 1.

Cf. Popper (1969), Ch. VII.

Along the lines of: P Has proved (=induction) to contribute to
better explanation, prediction, and technology, therefore P will,

for the time being, continue to occupy an important place in my
theory. The reason for thisis that experience (=inductive argument)

~has taught me that explanation, prediction, and technology produce

valuable knowledge (at least in my opinion). My conviction that
this is so is in particulardue to P (= induction).

Cf. Albert (1970), pp. 131 ff.

Cf. also Suppe (1974), pp. 151 ff.
My greatest objection, however, does not concernso muchthe analyses
of Kuhn himself, which after all seem plausible in many respects,
but rather the conclusions which many interpreters have drawn from
them. In particular, it utterly escapes me how anyone can draw
direct conclusions in the area of the logicof science from histori-
cal analyses, correct or otherwise, of the development of science
(and then, what is more, primarily concerning physics).

On the one hand, explanation, prediction, and technology are justi-
fied as a goal of scientific knowledge by the pragmatic criterion.
On the other hand, explanation, prediction, and technology are the
logical bases on which this criterion is founded. (Cf. also note
37.)

This is, of course, also true of the natural sciences, which for
example, reduce a piece of music to vibrations and thirst-quenching
water to H;0. :

This assertion is yet another formulationof the reductive transform-
ing character of S;. This observation does not, however, hold good
for theso-called "context of discovery." Thus, observation tech-
niques will try to adapt themselves thoroughly to the subject of
research, and therefore a distinction between psychiatric diagnos-
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.
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tics ‘and astronomical observationsis inevitable, indeed, meaningful -

(and in which, of course, Hanson's 'theory ladenness" continues to
bl

play an undiminished part).

For the reét, such a definition will usually be pre-scientific (cf.
Strasser, 1963, pp. 70 ff.) in nature, because an operational de-
finition has little meaning in this connection. :

A good example of this is the description given by E. Steiner [Mac- -
cia] (1978, p. 1), who understands by 'education' the 'teaching-
studenting process’'. : _— '

Cf; for example Lalande (1960), p. 265.

And with it the other four requirements, which mustat least acquire
a wider meaning thanthe one we have suggested.

It must be borne in mind here that someone can act intentionally
without being fully conscious the whole time of the original goal;
in other words, when the action has become a habit and the goal has
become implicit (or integrated in the habit). The accidental influ-
ence exerted by the color of a door is a phenomenon which can be
clearly distinguished from this.

For the distinction between moral norms and technical norms, see
below. '

Most educational theorists in the English-speaking countries --
leaving aside exceptions like © . 't winer [Maccial (see note 45) --
refrain for the sake of convemnicnce from venturing upon a clear de-
finition. In the course of this year I hope to publish an article
on this subject. As far as the definitions of the term 'education'
which are customary in Continental Europe are concerned, cf. Bre-
zinka (1974a, pp. 34-99).

This is not the place to work out in detail where precisely the
borderline lies.

It is not out of the question that by the application of certain
manipulation techniques someone can develop greater creativity, and
indeed even learn to get on more independently with acquired know-
ledge. :

See below.

For all those who have understood what we mean by S;, this observa-
tion is completely superfluous.

The relativity of these distinctions on ‘the level of the formal

structure is equally valid on the practical level. Such sub-disci-
plines maintain a complete cohesion with one another and in fact
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‘are only a concession to the necessity for a certain division of-
tasks. ; ‘ ' L :

The one will place more emphasis on,fbx'example,mathematicalnDdels,'
the other more on experimental research.

I am aware that the terms 'internal' and 'external' are not models
of clarity. However, I believe I can assume that what is meant by
them is sufficiently understandable in the context. - In any case,
this is not the right place to go into them in more depth.

Cf. note 43,
I have used this distinction in my lectures since 1964. Hébermas,
too, (1968a, pp. 62 ff.) works out this distinction, albeit from an

entirely different perspective and in somewhat different terminology.

We cannot here go more fully into Bunge's analysis (1967, II, pp.
132-147). '

The formal structure of explanation and that of prediction are not
completely identical. The latter must properly be reproduced as
follows: :

‘L],...-.Ln

C1 . .(Ct) . Cr

E

Prediction always includes a time factor: 'in order to speak mean-
ingfully of prediction, at least one C must be not yet realized and
at the same time it must be possible to indicate with greater or
lesser certainty when this realization of (Ct) will take place. When
I know that the last as yet unrealized condition (C¢) will be real-
ized in precisely one week, I can also predict Z with the same mar-
gin of time. ' '

Criticism has been levelled at Hempel's D-N Model from various quar-
ters (cf. for example R. Harré, The Principlesof Scientific Thinking
(London: Macmillan, 1970) and A.A. Derksen, '"Poespas rond verklaren
in de sociale wetenschappen" ("The fuss about explaining in the
social sciences'), Internal paper. of the Institute of Philosophy
and History of Education, University of Nijmegen, The Netherlands,
1974). Because we only need Hempel's model to demonstrate a close
relationship between explanation, prediction, and technology, we
see no need to give more detailed analyses of these sorts of criti-
cisms, particularly since to my knowledge none of the critics in
question denies this relationship.

It concerns here a lawlike generalization which claims to a reason-
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able extent to be universal and not a purely descriptive pronounce-
ment along the lines of '"90% of all Dutch smokers get lung cancer.'

One thinks, for example, of the horrorwith which Skinner's approach
was received in Continental Europe.

Her reduction of the task of a philosophy of education to purely

ethical-normative problems (cf. Monshouwer, 1979b, p. 65 and p. 69)
-- like similar views held by Brezinka, see below -- also gives us
cause for criticism, but this question does not come within the
scope of this chapter.

Von Cube (1977, pp. 61 ff.) makes a plea for a "konstruktive Erzie-
hungswissenschaft," which fits very well in the formal structure of
what we have called social technology. This 'constructive science
of education'" must be concerned with '"the development and optimali-
zation of strategies with regardto education, or teaching and learn-
ing.'" He takes as his starting-point for thisa narrower definition
of the term 'education' than we have used.

Cf. Von Cube's criticism (1977), pp. 77 ff.

All the same, there are clear differences. A possible science of
cookery cannot possiblybe calleda technology of exerting influence.

Scheffler's argument (cf. above in Chapter 3) is less self-evident
than it appears at first sight. What is more, he does not give a
single criterion on the basis of which it can be determined which

empirical phenomena do and donot make possiblea ''separate' science
of .
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