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The progress of scientific knowledge

Hagscientific lmowledge a certein direction? What are sihe
goals of the scientists with science?

It seems a8 a best way to start inquiries ebout. these quest-
ions if a concrete example is shown. E.G. Stehl (1660-1734) Germen
physician thought that there existed an essentiecl diiference between
the living and the lifeless coming from a special matter leaving
the body in death. (Theory of vitalism.) While he applied hig idez
in medicine, the notion about the existence of special maitters ne
extended upon the fire as well. Fire is thus a discharge of a ma
phlogiston, as he memed it, from the burning object. He proved

-

this thesis by measurements experimentally. Copper has beesn burns
and its weight increased by burning. Stehl expleinéd the ressuls
by the exit of phlogiston which had & negative weight eccordingiy.
liany a scientists accepted Stahl’s theory ebout fire, and

ttied to generate phlogis%on to no effect. However, the Inglish

J. Priestley (1733-1804) by burning mercurioxid got a ges waicn
he took dephlogistined air as in his gas everything was burning
far better that in the air. Priesgstley thought thet depriveticn

of the air from phlogiston brought about a thirst fo it. He also
discovered that a mouse held in his gas under a bell remained
alive longer than an other one held under e bell filled with
common air.

The French A.L. Lavoisier (1734-94) heard about Priestley’s
findings and took up the thread of the inquiries. Priestley’s ges
was by his opinion a part of the air, oxysgen. Fire is the entry
of oxygen in the object and not the exit of phlogiston. Oxygens

hasx a positive weight increesing that of the matter oy burni:



So, Lavoisier chenged Stzhl’s theory about fire in such = viey
thet there exists a special matter, an "element! entering into
the object insteed leaving it. Lavoisier also extendsd this
idea postulaeting the existence of more different elemenis.

He thought that elements differ from one another by theix
welghts mhich remain unchenged in different matters. 3y this
idea Lavoisier esteblished the modern chemistry. However, tie
development of gcience at this direction destroyed the originsl
idea about the essential difference bewween the living and the
lifeless. Science thus returned to that point from where Sichl
got off, showing that his original concept was false, but its
extension to fire proved to be a produciive error.

What else is to be learned of this example yet? I% is
noteworthy that new ideas are always extended in s sense of &
ruling system upon a broader territory of phenomens. Such in-
ferences are not accepted without justification made, if pcssible,
by experiments serving data of measurement. Igfluence of reglity
is thus strengthened as a control by quantitetive resulis a3
least in physics, of which this is its basic characieristic.
Progress of science is going on by repeated reformuletion of
the initial ideas not by arguments &uk alone but by correction
of errors with reference to collected data. Science is thus
a knowledge of peality in a positivistic sense apprcacaing
it endlessly starting again and again with new concepts to
be reformuleted repeatedly.

Lavoisier in the above story took Priestley’s mice put
under the bell into comsideration too. He supposed thot it xx

was the same process caused by oxygen during fire which followed

in enimal organism irhalation of air. This distinction of e



quick and slow type of fire revolutionized the idee of this pheno-
menon and was at the same time instrumentel in discovery of wmeta-
bolism in living organism as well.

Scientific knowledge is, then, often develcping by ths
change of ideas. This fact alone shows that ths previousg ideecs
were at least partly false add necessarily the new ones nust
not be absolutely true. This does not mean that reality is un-
knowable, but idees, prerequisite to kncwledge, are in scme
degree always erroneous. However, without an idea unifying
cersain details the observer is blind for the manifested facts.
The importence of this side of discovery has been pointed at by

Darwin. He in his Autobiographyl related about his tour of stucy

made as a student of university wik together with his professor
of geology the followings. "On this tour I hed a striking
instance how easy it is to overlook phenomena, however con-
spicuous, before they have been observed by anyone. Ve gpent
many hours in Cwm Idwai, examining all the rocks, with extreme
care, as Sedgwick was anxious to find fossils in them; but
neither of us saw a trace of the glacial phenomena &ll earound
us; we did not notice the plainly scored rocks, the perched
boulders, the lateral and terminal moraines. Yet these phenowm-
ena are so conspicuous that, as I declared in & paper published
meny years afterwards in the Philosophical liagezine, a house
burnt down by fire dia not tell its story more plainly then
did this valley." In the time of this tour, of course, glacio-
logy was unknown yet.

However, what is the source of which the wish to obteain

scientific knowledge springs? What is driving the scentist to
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seek methods by which the influence of reality upon ideas can
be enhanced? How they find new ideas affeci{ing one another Irom
the distance in space and time?

Thegse questions should and could be inspected orly in 2
roundabout way. Therefore at first the development of personality

will be mentioned shortly.

Co—-cperative educational inter-relationship

What is development of personality and how ig it going on?
To avoid generalities fthe most conspicuous end the best understvand-
able example of the development of personality is selected, thaet

of the baby.

A newborn baby is without all self-sufficiency. Iotwithstending

this there are going on in its orgenism very sophisticated regul-
ations (regarding the circuletion of the blood, the ventillation,
the thermoregulation etc.). But a number of problems erise agsin
and again which need for their solution assistence of the mother.
The helpless state of the baby is though changing fmther quickliy.
A baby of some months mRt of age is elready helping to hold <the
drinking glass. Some months later it is holding it alone end
drinks without assistance. In a time the thirsty child teakes
the drinking glass end goes to the faucetr for water. Development
of its personality appears in the rise of the level of self-
sufficiency. It is a common opinion =2 in our age that the
development described is a sponteneous one, inherited maturation.
Hence a detailed inspection of the process is suggested.

At the moment a problem is arising for the baby. It needs
assistance to cope with. It is going to cry. This moblizes tiue

mother as she is willing to help which is of great importancc

~



¢ not «tv all gseli-evident. For help’s sziie siie must understand
what her child’s problem is and how to solve it, from wiere h=r
competence arise? She 1s directed by the benavior of Ths basr.
Zven a newoorn vapy can by thls way clearly dirsct its motner.
However, her co-operation is not confined to the solution of
the given problem, but she is inducing her beaby to co-operate
with her as well. The infent is elso disposed to nelp as seen.
The mother is never quite content with her bady’s co-cperation
improving it by any means. Mo details of all these will beconme
conscious for the mother save a general feeling abouth the

fad

growth of the aid by her child. This is the resulti of the spont-

eneous education of the baby by the mother coumwplementing xx=

the learning of those directions which the mother gets from
her baby in their co-operation. So, the mother is educatinz
her baby who is educating her for better co-operation. Thus,
the mother is going more and more gkil¥ful in dealing with her
baby. And the baby?

As the child is learning ch-operetion wita its mother
helping to solve the beby’s problems, as better its co-operat-
ion with its mother is, so greater is its contribution to the
solution of the problem by hhe mother. At las?t the child will
cope with the proplem.élone, becoming from this esgpect self-
sufficient. So, the child learns co-operation in order to be-
come indepen dhe nt . At first the mother should accept
the child’s problem aségwn one to be transformed subsequently

into a problem solved by the child itself.

Development of the child’s personality i1s not restricted



to the independent solution of more and more concrete provlems,
but it includes the zEmrmx=EX growth of the general gbility, Zor
cooperation as well. This is requisite to teach its wmothsr for

the gkill to find the necessary conditions to overcome obstacles
J :
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arising in cooperations of increasing sophisticetio
learns from her baby how to create those conditions which szre
tc its development of personality essential. Thus her own
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ability for cooperation is increasing as well which is o parx
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of the development of her personality. So, both the wmother
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her child participate in the development of person=lity of
another mutually bringing about the cooperatxive
educational inter-relationship.

The above concrete example is of a general relevency fo
the development of personality always realizing in cooperative
educational inter-relationshipsg (even for esutodidazctic subjects).

Now we must speak about an important part of the above
example neglected for the time being. The development of tue
personality of the child contains its learning to spesk as well.
It is also learned by the unintentional teaching of its
mother in the following way.

The mother is always speaking to her child since its
birth whenever she is dealing with the baby. She relates what

els
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problem the baby has ("what is the trouble?"), what it f
("you are thirsty, this makes you crying") and what is ner
intention and so on. In a time as a part of its co-operation
the baby learns that what is held, is a "glass" end it "is
heldg" by its "hands" and it is "drinking" end is "thirsty"

and later "is not". Learning is attained as simultaneous
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netural and verbal stimuli (input) ere conneciad
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with the subsequent response (output) melking thus = conp

system in brain’s activity.
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Tne mother sees thét her gpesking has a celming effect

the baby conjecturing at the same time from the change of ivs
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behavior that the baby makes out the sense of her words be

and better. Her highest goal at each occasion is to advence

their cooperation in everything. In so doing she makes use of
the badvbling of her baby too. She tries to understand ivs

meaning exerting thus an influence upon the active "speslking”
of the child by selection (and imitation) ¢f its '"comprehended”
voices. Consequently the baby graduelly begins to speak waich
at first is alone apprehended by the mother. The®ctive speech
of the child is elso improving the necessary cooperavions.

The mother in her teaching her baby o speak is using
the words and expressions of &he langueage of her community. Yet
the idea e.g. of a drinking glass is not the same for her and
her baby of course. The meaning of words eppears for the child
during common activity with k¥=x its mother as a part of tie
cooperative educational inter-relationship. A cooperative
heuristics is going on thus making an important side of tae
development of personality following for the whole life. Let
be mentioned here thet the mother aims in teaching her baby
to speak to promote their cooperation. However, she thus in-

creases the ability of her child to cooperate with other

members of the language community as well.
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But surely there arose the following question. How to
verify the existence of cooperative educational interreletion-
ship phenomenon and what supports its importance in dsvelcgpueny

of personality ascribed to?

Ortofunctional and dysfunctional personality

It follows of the above statements thet in lack of co-
operative educational inter-relationship development of per-
sonality of the beby is arrested. Is it so and if so, waa
its consequences?

Who would dare do experiments upon children to angwer taese
questions? Alas, there is no need of experiments as one baby
of'five hundred ones is born as handicepped for cooperative
educational tnter-relationship. In some months of age they ere
diagnosed by doctors as cerebral palsy caeses. Crebral palsy is
described in medicine as a disease causing movement disorder,
palsy and involuntery movements. However, its essence is the
arrest of development of personality and it leads to apatay.

The symptoms mostly discoverable at the first days of life

are seen as obstecles thrown in the way to create cooperative
educational inter-relationship. The later symptoms basec on
the initiel ones are rather the consequences of the cessation
of development of personality of the child. The cerebrel pealsy
cases in our age and in the developed countries are cared for
in beautyful institutes under the treatment of a tean of
specialists. They have admirable rolling stools furnished

Wik



(o5

vwitii all possible inventions. llevertheless they sit fastene
by straps lest to drop, can not handle the remote control of 1V,
they are for long years sitting or lying apetheticelly.
However, the mothers of these babys can be instructed
rather simply how to put up cooperative educationel inter-
relationship with the child in spite of the handicap. At first
the child’s apethy stops in some days. The mother by en nour
instruction in two-three weeks can restore cooperative educat-
ional inter-relationship with her beby attaining thus fully
orthofunctional development of its personality. All the
symptoms of cerebral palsy of the child disappear in one-two
years end the child is going paysiceally eand mentally sane.
(Even gx%%ger children of cerebral palsy may be cured by
the Pet6—method2 effectively applying the described principle
practically. Beyond babyhood they they must be educeted es
residents of a special institute by "conductors', teachers
of the Petd method. Even the most gserious cases ere treated
in groups. At first, in some days, the apaethy stops, but with
the gravest cases years are necessary to the full or aearly
full orthofunctional rehabilitstion. This not only means
to be freed of the symptoms but to grow up to an active memoer

of the society as welll

“

Hence development of personelity as shown for the bzby
is really based on cooperative educetional inter-relationship,
the interruption of which makes the child dysfunctionel end
its restoration orthofunctional. It follows by the given ex-

ample regarding development of personality that it is connected



with the development of other persgonszlitfies.
and this is tihe end of our detour leading to the provlem

cf consciousness the original goal.

Conscious orientation

Consciousness appears for the child in coopcerative educet-
ional inter-relationship with its mother creeting consciousaess
of her beby involuntarily. Speaking about development of person-
ality in fact brein’s work has been described changing in ccoper-
ative educational inter-relationship on an intercerebral waj.

To explain the origin of consciousness following aspect
of brain’s work should be considered. Input data flow intoc thsz
brain permanently from outer and inner receptors. Brain by its
output controls each action of the organism which also meens
behavior of the individual. Input and output of brein is con-
nected by the pattern of compar%iion and regulation. This is
enough to the intended explanation if the following improvement
is accepted.

The output of the brain also conteins a preperation for
the expected input. This anticipation will be used in compearison
with the real input for strengthening the extant pattern if no
discrepancies originate, while for its changing, if they do. This
makes the re-afferentative control of brain’s work by the term
of von Holst.

Also active speaking of the child comes under reafferent-
ative control at firstv in respect to the articuleted sounds.
However, the transmitted informatiod;lso enters into the brain

through the input gate as it were coming from somebody else.



Here is to be added to %the educetion of spealking oy the
mother thet after teaching her baby to speak she also teacues
to remain silent in a selective sense: "a clomse moutil catcuies
no flies", "keep your mouth shut and your ears open", "speech
ig gilver but silence is gold", etc. And the child learns 30
remain silent, but this is not the primordial silence. Ine
ective speaking is flowing on continuously in men’s awaiened
state (and in the sleeping state during dreaming as well) but
toned dovm below the hearing threshold as en inner spesci &v
most occesion. The inner speech is though an outpuv (the rudiment-
al activity of the vosal organs have been shown) and it enters
re—-afferentatively as an input into the brain as well. The
carried information will thus be an input too accepted into
the comparative-regulative process of brain. Thus consciousness
is created. Consciousness is then en inter-cerebral (sp2eci)
connection restricted to the self’s brain.

It geems for the first look a superfluous phenomenon as
information is accepted by its giver,but this does not chang?

3

its inevitable generstmon in the described process”. At
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e samne
time by consciousness language a common agent of intercerebral
cooperation gains independent influence on brain’s activisy
creating the orientation of the personaliiy. Language is sus-
tained by a multitude the mewbers of which apply it for the eid
of cooperation as showvn in the case of the mother and her oveady.
The greater the individual’s ability for cooperation is, the

more self-sufficient s/he is which refers to the orienktation

as well. Individual orientation is expanded by the ideas of
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tlhie learned language, which is lezrnt in cooperative sduca
ional inter-relationships. These are instrumental in tnre in-
corporation of the concepts of lsnguage into the activity of
the individual brain. The intercerebral process resulving in
the improvement of the solution of rising problems extends to
verbal communication too generating & c oopereat ilve
heuristics . Development of the individual personality
regarding its orientation is affected by the language and
language is affected by the orientetion of the individuals
causing a gradual change of it. Lahguage, of course, is not
only composed of words, expressions, but elso of ideas, prin-
ciples, value judgements. The same motivation which operctes

in increasing the development of personality is creating

a force to change the langusge and this is the driving force

of EBe development of scientific knowledge, too.

And so the two former questions ar answered. The drive
for scientific knowledge is originated from that change of
brain’s activity by intercerebral cooperation which makes
possible the solution of common problems. Scientistis in
their resgearches of a deeper understanding of reality are

representing this drive unconsciously.

Cerebral aespects

Scientific knowledge supports conscious orientation
of the person and hence development of personality. However,
development of each personality is by cooperative educational

inter-relationships connected with the development of other

onese.
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Development of personeality is due to cnanges in brein’s

work by intercerebral influence. Groups of highest veoriotion
to be solved/
consist of individuals facing problems of reelity/oy adequeate

intercerebral cooperations as human action is brain’s outpus
end the individual brain gets the necessary abilities Ior
the solution of probkems by intercerevrel influence,.

Human problems have some change from generatvion
eration. Chmrrges modify knowledge accumuleted in the group.

As errors appeared evideptly growth of suspicion abdboutv inovi-
ledge created modern science. It is based on the £ffort ©ty
which influence mgmm of reality cen be augmented upon knowledge.
Using experimental method of meesurement scilence discoveresd
more and more quantitative connections.

Extension of knowledge sterts with a new idea. (Zven a
changed 0ld idea is a new ides.) However, where are the new
ideas coming from? This is a question about creetivity. Th:
new ideas are created by creativ people, they are the discovear-
ers. They are creative by their brain’s work.

Bach brain makes changes for the extent pattern if dis~
crepancies appear in the reafferentative process. Certain
parts of the pattern will be exchanged and the verieation ex-
tended systematically. It seems thet patterns as a whole and
their parts and subparts are always plural which is advente;-
eous for alteration. Play is a manifestation of preperation

for changes and its biologicel importence is clearly seen



from the wellkncown strength of its motivation. Childrern in
no wey can be forced to leave pleys alone permsnently. How-
ever, there exists a perceptible tendency to resirict variai-
ions in brain’s work. It is difficult regarding children to
distinguish play from creetivity, and while they grow up tae
mentioned restrictive selection of society extinguishes
brain’s variebility of majority weking them conformists. Cer
ain individuals keep the variability of brain’s activity and
create new ideas accordingly.

The mentioned variebility of brain’s work is experienceé
from the blabbering of the baby through the wellknovm luxury
of movement in children +till meking jokes , and acting im-
piously etc. This type of variebility is canalized selectiv-
ely in the same sense as the mother in the above example did
with her child’s babble in teaching of active speskinz. In
regpect to science (and fine art) Timiriasev4, the Russien
Darwinist indicated that creativity based on veriability and
selection. As & corroboration among others he quoted the
following words of Poincaré, the French mathematicien:
"creation, discovery is differentiation, selection'.

The invention of new ideas is possible by the variavility
of brain’s work, while selection comes of reafferentation znd
intercerebral influence as well.

However, ideas may put obstacles before extension of

scientific knowledge too.
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A psychophvsical approach to brain’s work

In the followings it will be shown how physicel researci
was bogged dovm by a philosophical error and the correction of
which made free the study of brein’s work together wizvh its
relation to consciousness as well.

The refered psychophysical phenomenon is rather wellimowi.
There is a light of regular fluctuation of intensity, le. a
series of flashes following one another. If the frequency of
fluctuation is rather low, the light is seen as fliqkering.

This sensation will change to that of a steady light oy the

rise of the frequency. It was Andreas Segner (1704-77) physicien
and physicist who took the first inquiries about that paenonenon
in the sense of modern physics. It means he described it on
such e way which made collection of relemant data oI measure-
ment possible. It is indicated here that physical researzh
begins with a definition of a phenomenon instrumentel in col-
lection of quantitative data studied in the followings by.

their mathematicel order. This will be used for the re-defin-
ition of the initisl notion disclosing thus a new step of
quantitative data collection and so on. Physical reszsarci

is thus a variation of ideas successively, infterpolating

before each step a quantitative recourse to vhe studied
phenomenon. Changes of the starting idea inevitably extend

to other ones making the territory of reseerch increasing.

Segner described the mentioned phenomenon as follows.
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Human sensation is limited by the smallest discernible in-
time interval. This is attained by the rise of frequency

of repetition of flashes abolishing the sensation of flickerirg
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light which will bs replaced by that of steady lisgh
description of the phenomenon can be used to take rnieasurenerts
cbout the limiting frequency end he carried them out” whicn

made him the ancesior of researchers of thaw critical fregency.

Tn all respects for all these scientist and their findings
especially for the discovery of a correddtion between the masnit-
ude of the criticel frequency and that of the light’s intsnsity
(Ferry-Porter law) I am sorry to say that no methematical order
of the wmeasured deta appeared. Therefore the physical researci
of the phenomenon could not break out of its rather circun-
scribed circke. llore then two centuries went on since Segner’s
experiments. Consider the progress of physics in the same tinme
rogarding other studied phenomena.

I believe that it is a heuristic principle of general
relevance that concerning such cases the description of tne
phenomenon should be suspected as being an obstacle. AT
game time it is of epistemological importance that the needed
change meets entagonism ("inertie of ideas").

But how to describe the given phenomenon in & different
waey as did by Segner? It requires only & cereful attention. .
light of regular fluctuation of intensity is seen. Under a
certain 1limit each frequency is observed flickering uniformly.

Hence flicker is the same quality of sensation caused Ly tne



regular fluctuation of light’s intensity indevendent oI
frequeney save its highest limit. Only the highest linit of
flicker’s quality can be specified quantitatively. By tais
frequency the sensed quality changes from flicker to steazds
light. This second quality also refers the same light of
fluctuating intensity. It is also independent of its fraqu-
ency save a lowest limit, where it ends with o quelitative
change. It clearly follows from this description that in-
stead of one phenomenon we have two ones. Both are quelit-
ative sensory perceptions, one having s quentitative limit

of increasing frequency and the other a quantitative limit

of decreasing frequency. (Are these limits identical ox roi,
it is another question.)

Let us select now for measurement that frequency e3
which the steady light by decreasing of frequency chaiges
into flicker, i.e. Cr it icel Flicker
Prequency (CFF).

However, before eny measurement the justified accurecy
is to be stated, statistically. CFF data should be registered
under the most identical conditions, i.e. as parts of CFF
data series for the same subjects. The distribuiion of
magnitudes of differences between two subsequent CFF dsta,
each pair selected randomly, should be studied. Even if accur-
acy of frequency is extended to the tenths of cycle per second

The Gauss curve of distribution of megnitudes wes sharp, wore



Figure 1
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than 70% of the cases remained
Therefore CFF is to be measured by the
tenths of c¢/s.

If CFF data are ccllected under most
identical conditions, i.e. by series, ther
have a great varietion all the same. How-
ever, if geries of 50 CFF date each are re-
gistered without a bresk for the same indiv-
idual and the data of a series are ordered
by the succesgsion of registration, tilere
appears a certain likeness between the
curves of the same person. (Figure 1)

The general shape of these curves

is that of the wellknown adaptation’s

curve i.e. a decrease with a decrement. Figure 2 shows ihe
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Figure 2

envelope curves of 1590 geries. The highest
and the lowest of each five CFF data of s
series have been selected for computation
of the respective neans.

The manifested regularity of the meznit-
udes of the CFF data requires an improvement
of the initiel definition of the CFF phenom~
enon., It is under the mentioned identicel
conditions not an absolute but a cheanging
limit, while its change is caused o7 the

6

CPFrPF Series Effect -
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In the sense of reductionism this is a stetement zbout
CPFF phenomenon connecting it with sensory adaptetion. This
should be checked quéntitatively.

In a series of CFF data the next following one is with =2
certain probability knmown in bvefore its measurment by the pre-
vious ones. However, if the frequency of fluctuetion after
fusion (change from flicker to steady light) is risen ten or
twenty ¢/s higher for one-two seconds, which is imperceptible,
the next CFF data will clearly be higher than expected., The
rise is proportionel with the increase.

Similerly an opposite decreese is attained by lowering
the frequency of the previous CFF, The power of influence of

L S
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frequency upon the CFF seems in its symmetry analogous to that

~

of sensory adappation. (Compare e.g. the change of visual acuit

coming out of a derk room to the sunshine and vice versa.)

At the same time it became evident that breain’s work is
quantitatively impinged by these frequencies which contra-
distinBuishes it from consciousness.

The concept of CFF phenomenon was instrumental in <the
discovery of CFF Series Effect, the study of which clarified
variation of CFF with reference to some laws end initial
conditions as physicists say. Based on these findings CIFI' phen-
omenon can be descrived again as follows.

The stimulus of the fluctuetion of light’s intensity

creates two patterns in the brain simultaneously, Beta are in
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Figure 3 by the lowering of
frequency and when the first one takes the place of the second
one in the output the conscious sensation chenges.

It is to be seen that in consciousness e quelitvative, verbe
phenowenon appears alternatingly with reference to quenvitative
frequency dependent simultaneous patterns in brein coumpeting for
the output. Concrete relation between brain’s work and conscious-
ness became gepareted just asg the feed vack type origin of con-

sclous phenomene became obvious.
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And here ends wy account about the CFI phenomenon

)

7ish not expatiate upon the theoretical and practical applicat-

ion of the CFF Series Effect as PSYCHOCHROICGRAPHY (PCG) for

evaluation of brain’s working capecity in the given time. How-
t

ever, it may be of interest to show how by these researches

using e strict physical method such a par excellence conscious

phenomenon as r e sponsibdili+ty appears quantitetiv-
ely.

Doctor Uray of the Department of Surgery of a Hungarien
medical school applied PCG method to decide what impairment
enesthesiologists suffered by the inhalation of narcotics in
the operating room. Figure 3 indicates the results both for a
group of anesthesiologists and another one of healthy controls
of 20 members each. The "G" characteristic of PCG is the per
cent ratio of two variation ranges. "A" variation range is the #axEfE:
difference between the highest and lowest CFr data of the firss
30 ones of a series of 50 CFF data registered without any break.
"B" ig the variation range of the 50 CFPF data. G = 100 4/B .

If variation of CFF data would be e linear function of the
serial registration, G should be 60%. However, it is by aver-
age higher which is to be expected of the curves in Figure 2.

All groups in Figure 3 are divided in two age-groups

(17-34 and 35-49) for the sake of statistical control oi the

respective means., lieans of G for the two control groups zre

66.465% end 68.36%. The same for the anesthesiologisis are
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81.79% and 8C.275.

o] v

et (Bech age-group con-
= = K Cznteol

Patiert

=== Eoen? tains 10 members.)

95 —

Figure 3 at the right
gide shows the means
of anesvhesiologists
by their first end
las three measure-
ments. (The firss:
examination was mede

immedietely after they

left the operating

room, the geconé one

&5 ~

two hours, the third

AR (L LA BN L R L AR CER Y2271/ 0 (RN AR B 1ol nd | Shadiien
wours past n "7 2 % «8 60 7 1) LS
N . Pwases - -
masis & 1. . 5 one lo hours, the
fourth one 24 aours,
Figure 4 the fifth one 48 hours

and the sixth one 72 hours later.) The difference between the an-
esthesiologists and the control is in accordence with the amount
of narcotics inhaled znd discharged subsequently. (For the firs:
means the difference between anesthesiologists and controls is
extremely significent, p .0000006)

Figure 3 indicates by two age groupd coming from two groups

7

of mixed hospital patients in our' collection their means of G
too. It becomes evident that G charecterizes the general state

of health quantitatively. The more it deteriorates the
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nearer is G to 100,5. (An exauple:

1

healthy cnildren ©3.6%5, xzcin-
velescent ones: 75.63% and epileptics: 82.10%.) PFigure 3 indicates
thus a transient deterioration of health for snesthesiolozisis by
exposition to narcotics and regeneration in the followirg 72 hours,

D)

However, I wished by this rigure call your attention to tne rovasr

F

c
[(}]
ct
’.J
£
D
O
R

enigmatic findings by the first examination: a low G in tha
the highest intoxication., This is explained by the Figure 4.

Here the group of anesthesiologists is divided into doctors (8)
and assistants (12) equally represented in the former itwo age-zroups.
Coming out from the operating room doctors have a rether low G £Z=E
(73.83%), while assistants a high one (86.05%). Their difference is

significant (p=.025). Two hours later the means of G for both grougs

are nearly equal pointing to the same health damage. It seems thatl

a compensating effect on the intoxication surpassing that of assist-
ants. Doctors must pey for this result with & tardiness of raganer-
ation legging a day behind that of assistants.

In sum, I wished to show that in science research sterts wiith =
new idea by whichm data can be collected and compared (quantitatival
at vest). Thus the original idea will endorsed or chnanged. Scientific
knowledge is tihus returning repeatedly to the siarting point, while
developing in a sense of extension to related ideas.

wes

It has been indicated that no development X possible witihout new
ideas (psychological scotoma) end if an idee mixed tcgether two dis-
tinct phenomena. So, Popper’s idea about felsification is supported

here with some concrete arguments.
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