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Abstract

The relative complexity of the testing of thematfc hypotheses
in different fields of science is reviewed. The term "thematic
hypothesis"” refers to a fundamental generalization as defined by
philcsophers of science such as Dr. Gerald Holton(1!)., -~ )

"Thematic and Phenomenic Hypotheses: Conceptils

“for Re-evaluating Historic svages i1n Physical Science," paper
delfvered at 10th Internationai Congress for the History of

Science, Corneli, August 30, 1962, (Scec also felated paper at

AAAS Neeting, Philadelphia, Pa., Deccmper 1962.) The fncreasing

compiexitly of the testing o7 nypotneses 1s examined as we procede

from physical-~chemical phenomena to biologfcal phenomena to psycho-
logfcal and sociclogical phenomena., The philosophy of general systems
theory is used to compare the requirements for testing an example

from physical science, namely EZinstein’s special theory of relativity,
with a psychological-sociological hypotheses, namely R. 8. Lindsay's
"thermodynamic imperative."’”" The Roie o7 Sciocnce in Civilization,

N.Y.: Harper

& Row(1963). See also Bernard Bauwrin, editor, Pniloscohy of
‘Science - The Dalaware Seminar, voi. 2(1962-19083). N.Y.: inter=
science PuDiisnersii903,, po. 411-448, "Physfcs, Ethics and the
Thermodynamic Imperative." For a preiiminary development see

R. B. Lindsay, "Entropy Consumption and values in Physical
Science,”" Amarican Scicntist, 47, 376(1953). Also, S. Polgar,
"evolution anc ine Taermocynarmic (mperative,' Human Bloloay, 23,
99, (196i). Also, wiiliam Malamud, "Psychialiric Researca:

Setting ang Motivation,"” The American Journa: o Psychiatry,
voi. 117, No. 1, July, 15c0. :

The review of the experimental evidence of the specfal theory
of relativity is based upon W. K. H. Panofsky's matrix of rows of

thearies versus columns of experiments/ o
. Classicai Ejectricity and

" Macneiism, Reading, Mass.: Addison-Wesiéy Puolisning Co.(i955)
pp. 250=242. The structuring of such
a table for a "thematic hypothesis" such as the "thermodynamic
fmperative” is found to be more complex. First moving to bioclogfcal
phenomena increases the complexity in that fn addition to the simple

Capyright () 1967 Frederick B. Wood
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matrix for testing hypotheses, an evolutionary time scale has to be
.added, Then moving to psychoiogical-sociological phenomena, a third
factor increases tne complexity, namely the existence of many different
human culttures on our planet, so that some cross=cultural test must

be applfed to prevent the researcher from being biind to some factors
which are assumed or screened out by ihe culture in which the researcher
fs embedded. There is a further complication in that important natfonal
and International decisions are being made on the basis of thematic
hypotheses which have not been adequately tested. It fs important

that tentatjve ways be developed to test important hypotheses |ike

the "thermodynamic fmperative”, before it develops into a poiftical
fdeology, so that rational use can be made of such hypotheses to
conserve human values., !
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I. Introduction.

How can we test sociological hypotheses?

Is the problem more complex than in the Biological case?
what thematic hypotheses shall we test?

Immanuel Kant's "Categorical Imperatfive”

"3o to act as to treat humanity,
whetherin thine own person

or in that of another, in

every case as an end, withal,
never as a means only."

Albert Schweitzer's
"Reverance for Life,"
R. B; Lindsay‘s "THERNMODYNAMIC IMPERATIVE"

"All men should fight always as vigorously

as possible to increase the degree of order

in their environment, i.e., consume as much
entropy as possible, in order to combat the
natural tendency for order in the unjverse

to be transformed into disorder, in accordance
with the second law of thermodynamics."

IL/4

My objective is to compare the relative compiexity of testiing
thematic hypotheses’ih-the pnysical sciences and the social sciencs
in order to lay somg groundwork for testing the validity of the
application of analogies from communication sciences, informtion
theory to sociological systems., First we must define what we mean
by "thematic nypotheses.,” Here I am referring the concept as it
fs used and has been developed by Gerald Holtan{l,2).

Professor Holton defines a three-dimensional space in cconnection
with the study of concepts and principles of science. The x-dimension
is called the "phenomenic" , the y-axis the "heuristic-analytic,”

and the z~direction the "thematic,"”




-4 -

Z T’\?m& ot An /\c‘)‘l\l%

Qfﬂ"‘ Puhc pl
4 Rnergeria
antm
9 \/1'; °
= My Kraft
§’ Frow~ w"ll'OL\ FoR(E
W § & hos J?uQ(opD.J .
E .
/
¢t PHENOMENIC
“{116 M‘C«)wvrm¢mt-’/ '?')(
\\]r‘ ﬂ‘r') i ’ .
(CI'5s vs‘},l\?'r’ﬂ P g
lzlST A “__{,
Hgt) FORLE
. X-Y PLANE )

-

Y, CONT:NGENT PLANE " -

Fig.{ |

2R



g 620 B s o —
c7é:x44f¢ﬁ;t44ﬂwwig f;}?aﬁﬁﬂi ,4;\ C%VVuAAgL¢/Zi; a@r~4%a:
ﬂ-ﬁ Sﬁ)\ Cgvtoe?'t /7%’3&7/@\ P> Sw,

- e

'All commentators on Science agrec that two types of propositions

~ are seientifically not meaningless, namely (1) propositions concern-

ing empirlical mattera of "faet"”, and (2) propositions concernling
the calculus of loglc ancd mathematics that help,lo structure and

analyse.

- e N TR

BRI N

T mewtt il T g

o AT, Phdaddh, P 1962




jL,f

-

tr - FA H
'mfﬂe'cgn use these 2 coordinei2a tu dufine an vy plane.A It 18
the plane in which sclentific digcourse ugva.ly procceds, A con-
cept such as force is conslidered as 8 point in the x y plane, The
projection on the x or phenouenic dimengion corresponds to the /
empirical meaning of "force", i.e. ito detection and measurement by,
say, the deflection of standard objects. The projectlon of
"Corca™ on the y dimension is its analytical meaning (vector jrip-
erty, e.g. par>llelogram law of compoeition).

Having shown this for a concept, we analyze a statement, i.e.
an hy othesia, or the law of univepaal gravitational attraction, in
tenma tse phenomenlc and heuristic-&nalytic components, 3Such an
analysia is a contingency analysis, because the value of a state-

ment in the x y plane 1s contingent on the possibility of (1)
chocking the phenomenic component (e.g. whether 2 magses do move
closer in a Cavendish experiment) and (2) checking the heuristic
analytic component (e.g. whether the analysis in terms of vectors
in Euclidean Space is more appropriate than, say, in terms of sca-
lars)., The x y planetTé thus the contingent plane, whece scienti-
fic concepts and propositions have boch empirical and analytical

rolevance. - - - e

- —_ —_ - - e e e

And 1t is preciaely such 1108 - v;rlfiahle, non - 11481f1ub1e, and non-
arbitrary thematic hypotheses- which are nost difficult to advance

and to accept, It ia théy which are at the heart of major changes

or ¢igputes, and whosé grovith, domination, &nd decay are the moh-
a1ty Tucted indicateras for the course of significant develcaents
thie history 1 szience,

]

. . P A S —

Now it has been the claim of modepn positivism and empiricism
that statements are scientifically neaningful only insofar as they
have components in the contirgzent plane, This attitude has also
been the ruling one in the yourger sclences such as psy

chology, and
alao history, particuiariy the hister: of sciente,

From Bacon,

Kepler and Newton on, all who hove claimed nut to frelgn hypotheses
are concerned with keeping the hypotheses they must nse in the ¢ a-
tingent plane., Ard thls

rapidly since 1600,

R

i3 one rcason wny sclence haps grown go..
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The fact, however, lg that thishfé not and never can be fully

ﬁchieved. The analyesls of historic cases in secience should therefore

also begin to take into account that concepts and hypotheses as
used in science are historically mean!ngful not only in the con-
ltingent plane, that the contingent components are merely 2 of 3
“czonenents, restlting frome the projection of concent fron x y = Lpare
the X y plu>. A conccpt such as force has also a theri.’c noni-
ponent, which ip Qirectly coupled not to phenomona or tautologil-
cal, analytic statements, but to the persisting theme of an active
potency principle that stands behind the whole sequence of concepts
from which our'? for force has developed' Energela, anima, vis,
Kraft, .t ’ e

“¢al. a thematie position, or methodolocical thema, a gauidihy . =no
in the pur~uw i of scientific work, such as the thema cf oxrresn.n,
lawg of constancy, of extremum, or of impotency, or the method of

the return to an earlier classical purity of the state of the aciénéé
(e.g. Copemicus )* or quantification, or the rules of Reasoning. I
call a thematic prorosition, or thematic hypothesis one that is
directly nelther verifiable nor falsifilable, like Einstein's prin--
ciple of the constancy of light velocity in free space, or for that
matter Newtori's secretly held hypothesis that, as Koyré expressed

¢+

'

it, the cause of gravity 1s the action of thu SpiPit of God, .~ ,, T
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I.

Construction and Testing of

Aypothece

'
zdn

Scient €

First we must
15t daclides tec accept a partfrui r nvrotnosis

f ial Troory of Relolivity. In many vields o7V

2 ansolute groof of 2 Izw, but have to be satisviad
2 es525 and using 1ae nysothesis which 15 most consista-
th the known Tacts. Maxwell's souations haven't besn derived

from more vundamantal faws, without assuning one relationship that
comes from knowing taxwelil's ecuatfons, The special theory of relative
ity Is an interesting exampie, It 15 on2 of qevgn cempeting thoories
listed in JEra.t ~nicn Is based on Pancisky's lecturss(4 )., If one
examinas the status of agresmant o cizajreament of each thzory with
the thirtaen exporimonts, onge can casily se2 thmat Einstein’'s special
theory ov relativity {s the only on2 ©of tna thaoriszz that has no
contradictions. Theorsteore sciesntlists acocap na special theory of
relativity until somecne Tinds scme exgorinm which resuiis {n a
contradicttian., Profvessor Fanofaky cons the validity of the
spacial theory of relotivity asz Tollowo: '

“This outiine(Fig. 4 ) of the exparinental basis shows that

excariment contradicis any rezconabla alternative to the

' theory of reilativity, ratner than any single exporimznt

proving the throry. Th2 exnerismzats ouilined apovel(Fig, 4

on ' naxkt pagay prezsent eviconoa that:

(1Y The2 prosznce of an 2inar, ciinar sintlienary or convec-
tively corcicd, cannot b oitaniishta.

(=) Modivicatlon of z2lectrodynanics oV tho smissien theory
tyoe Is untonable. Tho cenclusiaong then make (L plausible to
lccik upon tn2 tasic lavs of mechznics as In need of modi{fication,.
In 1905 Einsteoin propezod a3 a solutieon, compatible with the
experimental vactis incon oat thatl time, the vollowing postulates:

(1Y A1l J=ws of elecirodynamics (including, of course pro-
pagation of lisnt with ine2 volocity ¢ in free snace) shall be
the samoe in ali inertiai iramss, 33 are ihe Isws of mochanics.

{2) 1t snall de impossinla te davise any excerimant defining
a state oV absolute moiicon or to detarmine o preferrsd inertial
frame havingcpozial properties For any physical phencmena,

It 1s clear that If thz laws of nhysics obayed thase rnostulates
all the exparimzntal {zcts cutiinaed abova (Fig ALy would b2 in
agreement with these postulotes.” (L0
e o
4 UL KL H. Panofsiky, CZilnssiczi Electrizitu sns masati
Fhysics 2183, Univ. o7 CRTTF, &TTacus VI, Ta7 1T on.
28251
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Fred S. Grodins, "Computer Simulation o Cyb ernetic Systems."
Computers in Biomedical Research, Edited by Ralph Wj. Stacy
and Bruce waxman, N.Y.: Academic Press(i1965), pp. |35-164,

p. 142:

"The value of computer simulation to an engineer designing
a new control system is obivious. He knows the variables he wants
to control or manipulate, he kxnows the equations of the components
he might use, and he combines these in a computer simulation
to determine whether the poroposed syst m will behave as required,
It Is quicker and cheaper to explore many poroposed dsigns §in this
way than to actually build a system without prior simulation
only to 6ind that it does not work.

But the biologist faces a quite different problem. Before
he can even begin to talk about simulation, he has to discover
what the important controlled and manipulated variables are in an
existing biological system, and to establish whether anything
analogous to a negative feedbackloop actually exists. This is
no small task. It has kept experimental physiologists busy for
many years in the past and will continue to do so for many more in
the future,

veoee SO0 computer simulation has value for both engineer and
biologist., The former usese {t to explore possible degsigns which
witl meet the arbitrary performance specifications of a system

yet to be buflt, The latter uses. it to explore possibie hypotheses
which might explain observed performance of,and guide furhter
experiments upcn, a mysterious system alreddy in existence, '
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Dr. Frederick B. VUcod: The Pnilocsophy of General Systens Theary

SYNOPSIS COF RELARKS of SEPTENBER 25, 1965

The objectlives of general systems research have been established by the Scciety
for Gensral Sysiems Researsh as [ollows:

1. To investigate the isomorphy of concepts, laws, and models in various
fields, and 1o nelp in useful transfers from one field to another;

2. To encourage the development of adequate thecretical models in the fields
which laek them;

3. To minimize the duplication of thecretical effort in different fields;

4. To promote the unity of science through improving communication among
special*sto.

It is important to consider what further applications general systems research
mignt have in our civilization. To explore this question, we first examine a

somewWhal broader range of applications than communication between specialists.
There are roughily four major areas ito consider:

relvidiceinlinary Zesenrch: Hesearch being pursued by cne scientist, who
st learn the concepts of two or more {ilelds of science due to the problems
he is concermed with not fitting within the narrcow boundaries of traditional
special fields. (1)

ter-Dizcinlinary Regenrch: Scientific research where specialists work as
team on projects crossing the normal field boundaries,

Yanegerial Docision Makins: General systems theory gives promise of helping
decision raxers and managers in business and government to develop a betier
understanding of the systems they are managing

Cizizens' Discussions in a Democracy: General systems research contributicns
vo the unity of science may ve of potential help in making it easier for the
citizen to acquire a perspective of the interplay of science and government
s0 that he may be better prepared to elect competent representatives.

It appears thav different types of organizing perspectives of the status of gen-
eral systems research are<required for these different types of activities. In
mulvidisciplinary research where one scientist is pursuing a problem through
several flelds, a persjective based upon three coordinates: phencmena, method,
and activiiy appears the most generally useful. The range of these ccordinates
is;

Phencmena: Physical, Chemical, Biological, Psycholegical, and Sociclogical;
e Intuitive, Abstract, and Empirical;

Activi{y “sicice, Frgineering, Education, and Decision-Making.

when nore exiensive problens are encountered involving inter-disciplinary co-
between a number of specialists, the above perspective beccmes some-

*uen a iracing of the usnge of concepts through different

t sclentists becomes more practical. 0. R. Young (2) has

llent tables of the udnve of cencepts in different fields

classes of categories

Dregarad some
with the fellowd

1. SYSTENDIC AUD DESCRIPTIVE FACTORS: cpen and closed systems; organismic
and non-organismic; subsystems; state determined systems; equifinality;



boundaries; field; isolation ansd interaction; interdependence; integration and
diflerentiation; centralizatien and decentralization.

2. RECULATION AND VAINWIZVANCE: stability; equilibrium, feedback; homecstatsis;
contrcl; negative entrophy; repalr and reproductlion; and communication.

. o Te
3. DYWUAIC AND CHANGE: adaptation; learning; growth; change; tqplogy; goal;
and dynamics.

4. DECLINE AND BREAKDCWN: stress; disturbeance; overlecad; positive entrogzgj
and decay. ) -
Yhnile the above classification pro&ides a convenient perspective for Inter-discip-
linary research, still another type of perspective appears needed to help the
decision-maxers and the citizens. It is possible to organize meodels and technol-
ogies on the rollowing coordinate system:

1. Size of System (Small to Medium to Large)

2. Comlexity of System (Simple to Complex)

3. Degrese of Cuantization (Cross Farameters down to Fine Detail)
The degree of gquantization is closely related to ancther possible coordinate --
namely Time Relatilonship {(Static to Slowly Varying to Dynamic).

The Size-Complexity-Cuantization coordinate systems can be used to develop a per-
spective of mathnexzatical models of walue to the decision-makers. It can also be
used as a relerence system for illustrating the physical systems such as control
sysiems, conputers, radar systems, and telephone networks for better understanding
by the citizen.

Dr. Donald N. idchael (3) has predicted that in 1982:

"There will be a small, almost separate, socliety of pecople in rapport with the ad-
vanced computers. Tnese cyberncticians will have established a relationship with
a

tneir macnines tnat cannot be shared with the average man any more than the

average Tan Loday can understand the problems of molecular biolegy, nueclear physics,
or neurousycniniry. Indecd, many scholars will not have the capacity to share
ineir kmowledge or fee Jabout this new man-machine relationship.”

o

'__J

o1

8]
Ly o

[

munication betweon multii-disciplinary and inter-disciplinary scientdsts and decis-
ion marers and citizens so that democratic instutions can function, and that Dr,
Micnael's dire predicticns need not come to pass.

Now I predici that vigorpus general systems research will make possible better con-
¢
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