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The tree hns been for long, probobly for too long, the model for the strue
ture of progressive fiseciplins, especially for science., Such progress is con:
ceived to b2 a discourse which branches out tree-like into ever more narrow
apecialisations vhich do nnt, however, losa contact with the trunk from whieh
they all stem, Buch o structures means that the passage from one branch to
anothzr is made through the point from which beth braneh out, that the eclose-
negs of two branches can bé menaured by the number of such noint which senap-
ates the two, and that the tree-top shows at every stnge of grath the stagze
in whiech the disecipline finds itself. Thus the tren molel serves both the pur
poee of orientation within the disecipline, and the purnose of its zens=tic ex—_
plaration. It is a synchronieal and a diachzbHninal model,

As happens often, there is a corvlex feed-back between the madel and the
Aiscipline it modele. Originally the tree imposed itself as a model for vari
ous not necessarily auite conscious reasons., Among them pre (1)the fact that
some disciplines, like claseical physices in its early stages, does in fnet Adg
nmand the branching out into sprecinlisations, (2) For the romantic mentality
the tree with its orgoanical dAvnoamics is o preferential model, ~nd it works vel
in Aisciplines which rementicism favors, like bioleogy 2nd etymology, in the
form of "genealogieal tree"., And romanticism continues to be of greoat import
ance for nll our models. (3) The structure of branching-out is reminiscent
of dialectical structure, and the tree taken as o whole, (2s an ormanism which
which spreads ous into branches and roots), is, with some rnsarves, 2 good
nodtel for the dialeetical process. And for many dialeectics structure every
- real proecess., (4) The tree ns a model sits probably deep in our unconscious,
(as the "tree of lifev"), and such models surface inevitably again and again.‘

If one anplies the tree as a model to cumulative disciplines, {(as it
happened to science ever since romanticlesm), the disciplines tend to adant
to the model, A sort of closed circuit is established, by which the process
medelled becomes ever better adnpted tco the model, and therefore the model~
becomes ever "truer®., For science this circuit is established through the
present university structure. It is a tree structure which branches out in-
to colleges, chairs and ever more restricted specialisations, and the diseclp-
linns thovght at universities are forced to follow that structure, thus absori
ing it ever better. Scientific structuve becomes in fact tree-like,

But there comes apoint at which such a circuit becomes of necessity
a viecious cirele., At that point the model threatens to freeze the process
it models, TBven if it is a dynamic model like the tree. That processes may
be frozen dynamicenally, that progress is a form of inertin, is a faet which
may be observed in many contexts, not only the one under considerction. In
science, but also in the arts, in philosophy and sirilar cumulotive diseciplin
es the tree model is now reaching that point of crisis., 1In faet, one sspect
of the erisis of science is the crisis of its tree model, It monifests 1t-
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gelf in voriocus ways, for instonce ns o crisis of methodology in verious of
the branches of secience, and os o crisis of the university struecture,

If a point of crisis in tho ferd-back between molel and rrocess model
led i reached, there are three possible issuns: Bither the model rroves it——
self to be stronger then the terdencies of the crocess to esecane frorm ift. An
example of this alierunative is offered by mediovel scholnstics, The Aristo-
telicn model was sco strong that it suceeeded to foree baeck some of the tend—
encieg of philosopnhy to nsecann from it, nnd to ormtnte all others, Thus
scholcatic phileosoonhy continues to follow the same model ng tefore, ond the
terdaneies eliminated, (mo'tern philosphy and modern science), had to £ind new
structures for themselvaes, Or the cenbrifugrl bendoncies of the nrocess are
stronger thon the nolel and destroy it. An ~xomple of this altarmative is
offered by medieval polities, [he moiel of the state, (Platonic Thonia),was
abandoned in the face of revolutionary chongrs in the feudol ssiates, and naw
models of the staie were eloberated. Or else the molel succeeds ir rdanting
itself to the trrdenchs of the process which are opnosed teo it. An mrammle
of this alternctive is offered by thr ecomomic erisis of '29. The moinl of
a free-market economy adapted itself to the t ndencies of caritalist Aconony
to breai through it, ~nd the crisis was thus postponed,

fhe crisis here considered, the one between the tree wmodel and the
rrocass of sclence, must have one of the three issues mentioned, Tither the
tree modelwill prevail, anl in that caose zeience will freeze into neadamism.
Or the anti-free tendencies in scicnee will prevall, and in thot case science
will find a new structure which we can not even ruspect vet, Or else the tre‘-
structure will adapt itself to prosent snti-itree tendencies in seience.

One of jhose tendencies is the ever more urgent necessity for an in
terdiseiplinnry resecrch. Yhat 1z called "interface™ in some places, This
tendency toward interface must be distinguished from a similar one, which in
som2 winy also opposes the treestructure, but does so lees radieally. Toarmely
thh tondecy toward a crossing of branches. Criginally the structure of tHe
tree allows only for continuous spreading of branchea. Some breonches of aci
enee tend to cross, like chemistry and physics. But the tree structure can
b dapted to this in at least two ways: it moy chop off one branch, (chemist-
ry), by redueing it to the other, (physies), or it may srow a new branch,
{physical chemistry). With the tendency toward intarface it is not so easy,

In order to see the problem interface poses for the tree struchture
it is necessary ts look at the eriteria from which the tree structure nrders
scilence., They are the criteria of a more or less hidden ontologyv: thev orde
geience aceordih§QWhat that ontology assumes to be the roality sci~nee deals
with. The tree vbranches off at various levels., The first level corresnonds
to "physical" reality, the second to the "biological" one, the third te the

"psychologicalronr, the fourth $o the "sociological® one, the fifth 4o the
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ndeontclogical" onc, and so forth, Un the first level there are branches 1lilke
astronony which branches agnin into branches like astrophysics. Anl the tree
is structured in cn analogous way on all other levels, (with branches that
bridge the various levels, ke moleeular biology, social paychology o~ni so
forth), The tree permits branches which span verious levels which Ao not
neibourgh, like legal m2dicine vhieh bridges between the bioleglenl ard the
Aeontological level., It is a very versatile structure., DRut it Anes not al-
low to order all the disciplines of scinnce.

The criteria of the trees structure of science being ontological ones,
(criteria that concern the “object® of research), they cannot operante in the
case of formal disciplines, (which do not, by themselves, have any such "ob-
jeet). Like logice and mathematics. They have no good plree in the tree of
gscience. Tither one has to consider them to be bramches which grow in n way
different from all otiier branches, (which is not at all troe-1ike). Or elase
one has to consider them to be "methods of science", not branches. UNow euch
a perturbing element in the struciure of science was bearable ms long as there
were only two disciplines to perturbg 1t. Ty the way this faet may exnlain
in part the futile attempt to reduce mathematics to logies oxr loglem to mathe
maticss to reduce the perturbing factors to one. Put now the perturbnnce is
becoming ever more unbearable as nevw formal disciplines are heing fermulated.
Por instance informatics, cybernetics, theory of games, theory of decision,
and so forth. All those disciplines are related to each other amd to logics
and mathematics, but not at all like branches are related to a trunk: rather
iike crossing cirecles. But there is more to the sroblem, All those discip-
plines cross the branches of the tree of science without respect for the lev-
el of reality they grow on, und some of them even cross over to other tress,
like the tree of the arts, of philesophy, of theology, ~nd so forth, It is
4n such a context of chaotisation of the tree struciure of secience that the
problem of interface must be stated,

It consists in the fact that there are problems which are beast ap-
proached by applying both the traditional bronches of secience and thr formal
diseiplines to them., Such problems in fact to do not lie between the branche
of science, but do not fit into the tree stiructure. Tet the problem vosed by
the human broin serve as an example. Of course: several traditional branches
of science, like ncurology, are competent for it. But so are several formal
disciplines like cybernetics snd theory of games, (and so forth). Under the
first epproach the brain is seen as an organ of the body, under the seconds
as a comples system. Under the first approach 1% is related to phenomena
like the liver, under the second to phenomena like a corrmunication svstem or
& computer, But the important point is that the brain can best be avrroachel
if both avenues incide on it: it is an "interface problen", If it is forced

into the. prosent eructure of science, some of its aspects escape regearchs
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The problem interface poses can be stated as follows: at the present
stage of scientific discourse some disciplines have come about which do not
fit into the criteria of the tree structure of science, Therefore it is now
possible and necessary to admit that the tree structure does not cover all
the problems with which science deals. Some problems, (and their number is
growing), can be dealt wish best outside that structure, Therefore the tree
structure is in a crisis, After what has been said earlier in this paper,
that crisis may have one of three igsues: (a) Either the tree model will
prevail over the tendencies toward interface, and in that case interface will
be eliminated from science as being munscientifie®, It will then Pfind its
own context ouiside science. (b) Or interface will prevail over the tree
model and this will change the structure of science, (c¢) Or the tree model
will be ddapted somehow to permit the absorption of interface into the Pres
ent structure of science. All these alternatives will have important con-
sequences, and merit to be rapidly considered.

(2) The universities are the places where the tree model is most
effectivély lizpressed on the structure of science, Interface nctivities g0
on in the universities, but they do not fit well. No adequate place is re-
served for them either fimancially or ideologically. The academic establish
ment tends to distrust them. Should this academic resistence Prevail, inter
face actlvitiea will leave the univerasdties and establish themselves else~
where, for instance in industrg oxr other private and public institutions,

Now this will have two conseguyences: universities will preserve their pres
ent structure, (and with them official academic 8cience), and many rrevious
1y scientific activities will go on outside official science. These activi
ties will necessarily tend to overlap into other diselplines like the arts
and philosophy, and in the end will find their own and new structure, This
is a situation not dissimilar from the one that Prevailed in the late Middle;
Ages: academisation of scholasticism, elimination of specific activities fro
it, and the coming aBout of modern scimmce and Philosophy. In that case in-
terface activities would be analogous to the experimental activities of cer ‘
tain late medieval alchemists and artists, They would herals a new epoch.,
(b) On the other hand it is possible that the interface activi-
ties now going on in the universities will establish themselves firmly in
those places. Especially in the United States, where they already have a
firm foothold, (for instance "Art-Science Interface" at Columbia University
Teachers Collegge, futurvlogical studies at Farleigh Dickinson University,
or Media 8tudy at NYC at Buffalo). Should this happen, the university struc
ture will fall apart sooner or later. Not only because such activities re—
quire a collaboration of teachers and student from meny branches of Sclence

t

thih are unrelated in the tree structure. But more important, because they
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reguire the collaboration of non-academic persons like artists, politicians,’,
sndustrialists and media operators, If the university structure falls apart::
under such pressure, (and nc doubt also under the pressure of sone other tenj
doncies like student revolts and new teaching media), the atructure of the —E
|
:

seientific disciplines tought there will change, It is too early to try
and guess vhat sort of new structure will evolve, but no doubt 1s will be
more open than the present tree structure. What is now considered to be
art will very probably come under the heading of science. In that case in-
terface activities will have played an important role in the reshaping of
science, in the search for a new model for science., Given the place of
science on our scene, the consequences of this cannot be uxiE® overostimated.
(¢} But one can also observe a tendency on the part of universities
to co-opt interface activities, effirialize them and thus render them leas
academically offemsive. Outlandish academic titles like "poet in residence”
point at that direction. This is a method to preserve present university
structure and still allow some sort af interface research at its dubious
fringes, Should this prevail, scientific structure would remain more or 1
loss as it is, but an aura of quasg-scientifie activities would go on around
34 which would be more or less tolerated, In this case the present crisis
of the tree structure of science would be posiponed, btut probably not for

a very long time. It would re-smerge later even more violently. B

The argument of the present paper may be resunnd as follows: We

‘have a more or less vagge concept of "science", namely a number of cumulatiw
disciplines related to each other as are the branches of a tree, This con-
cept is vegue, because it has never been easy to order all the disciplines
which claim to be scientific into such a structure. One of the reasons why
it is so problematic to try and define "sclence", But at present our tree
concept of sclence no longer vorks well. Interface is an important example
of why not. Therefore one of thres thinge will happen, Either we shall
insiast on our present concept of science. In that case science will becoms
academically frozen, and the vital interest of society will shift toward
those tendencies which escape that academism., Or we shall elaborate a naw
concept of science, and this will have important consequences for the future
Or else we shall modify our concept of science, but preserve ite essence.

In that case we shall have avolded to face & very ipportant problem of the
present and 1t will re-emerge in the future. In any case we must not take
the present criasis of university structure to be a broblem of teaching: it
is an éapect of the crisis of scientific structure,

_ There d?humerous points of view with regard to that crisis, Here
the point of view of theory of communication has been assumed. It shows the

k
i

crisis to be one-of fead-back between tree model and scientifie discoursc.

A point which should not be forgotten, if science is in question.



