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"A Biologist Locks atiFsycho-Acoustlca™. 1. A. Tumaridin.

The phycisist repressnts par excellence the stimulus responge
school. He lives in a world of dead meter measurementa. In
studying a complex system he aims. to held all paramsters stationary
except the ops in which he is immediately interested. His aim is
primarily to cbtain a measurable output from a meagured input. Ths
blologist belongs to the Gestalt school. The subject of his ressarch
1z nothing less than the whole animal in relation to its total
environment. The concepts of funotion, of purpese, and indeed
life itself, so meaningless to the phycisist, constitute the
egsential framework in whioh all the activities of ths biologist
take place. Inevitably, starting from such divergent viewpoints,
expepents of the two disciplines find inereasing difficulty in
communicating with each cthar. The following examples will be
discussed in order to illustrate the disastrous results of this
breakdown in commumlcation.

1) The funotion of the imtra-tympanioc muscles. Ever since
Luscher showed that the stapedlus contracts in response to loud
nolae, an enormous amount of ensrgy has been expended in atudying
this phenomencn. To the bioclogist most, if not all of this wark
is meaningless, insc far as noise levels far in excess of the
normal dynamic range have been used. Such work can throw no light
on the real function of these muscles. Evidence will be adduced
that they perform in conditions of near silence. In other words
the stapedius reflex is no more indicative of that muscle's
function than the knee jJerk is evidence of the function of the
quadriceps.

2) Simdlarly most of the investigations of the labyrinthine
funetien utilize stimull far beyond the normal range, The much
publicised differential equations ostensibly defining the
performance of the semi-circular canal in terms of mass, slasticity
and fricticn, ignore the fact that it is a living aystem. Not
auwrprisingly they throw no light whatsosver on the normal function
of the labyrinth.

3) In the realm of psycho acoustics most of the effort that
hag been expendsd in valldating the so called paychomstria
functions of sensaticn has been wasted. To the biologist the idea
that sensations as bizarre as the taste of an electrie shock
ghould be measurable in the same sense as the physicists meter
meagurements is utterly foreign. Such a property of ths conseclous
mind, if it existed, must have evolved within the last few
thousand years or less since the ability to manipulate numbers 1is



ons of the most recent achievemsnts of homo saplens. No known
blological avolutionary force could have miven rise to such
functions since they serve no blologically useful purpose. This
argument would, of course, carry no weight i1f experiment revealed
plausible svidence of measurability. Such evidence, however, is
nat forthcoming even in the most thoroughly explored sensation of
all, viz: loudmess. For example invegstigations at Salford reveal
individual exponsnts of the loudness funectlon varying from .07
down to .0l3., Figures as divergent as this cannot be reconciled
with the officlal scne-decibel scale which, if it means aenything,
implies that loudness 1s a 'funetion' of intensity in the accepted
sense of mathemtical physics with an exponent of .03, Attempts
have unfortunately been made to bolgter the measurability of loudness
by appeal to physiological evidence. Zwicker's suggestion that
units of loudness correspond to 1.3 mm on the basilar membrane is
blologleally meaningless. Bo to is the suxgestion that the slope
of the sone funciion raflects the slope of the ancephalogram
(Keidal apd Spreng).

It is notewarthy that the sone has proved completely useless
Bo far as concerns the assessment of noise levels in industry and
alsewhsre a5 witness the substitution of & multitude of alternat-
ives such as the Noy, ths perceived nolgse level, subjective
intrusivensss and g0 on. Nevertheleas it would be wrong to deducs
that gll the wark that has been carrisd out on loudness and a host
of other sensations has been completely wastsd. It 1is, after all,
a matter of some psychologlcal imterest that many (but not all)
prople are able to glve fairly consistent mumbers to loudness
ratios. It has been suggested that imter individual differences
may posgibly reflect differences in psychologleal type. Zwilslockl
has asserted that most people when asked to state a 'moderate
number' chose something betwsen 1 and 10. If the exponent of the
sone sBcale was In some way an index of personality it 1s at least
poasible that & similar estimate might be obtained with less
trouble by simply asking the subject to memtion a mederate mumber,

Above alt, however, 1t is important that biologlets should
not attach undue importance to these capricious and enigmatie
figwes. The bellef that sensatlons are mathematlcally related
to one or more physical dimensions of the stimilus 1s unfortunately
widespread in the domain of clinical medicine. Consequently
efforts are constamntly being made to utilise such hypothatical
subjective scales In the assessment of function and in the
differentlal dlagnosis ¢f disease., Inevitably tlese efforts have
failed and should be discouraged. Unfortunately psycho physicista
8till do not take this poinmt of view. The quest for yet more
'dimensions' in the auditory sensation has led to the remarkable
¢laim that volume and density can be so recognised and evalusted
with the insvitable claim that experimental evidence confirms
the equaticn.

Volume X Density = Loudness., Perhaps even more remarkable
is the suggestion that the 'slight' variations in the loudness
function may ultimately throw 'further' light on the workings of
the cemtral nervous system in the same way as perturbation in
the Uranus lead to the discovery of the planet Neptune. It 15
time, therefore. to assert emphatically that to date no light
whatscever has been thrown on the nature of the sensory process
by any of this work.

4} d'. The success of modern mathematical theories in

dealing with the communication of information against a background



of nolse has encouraged psycho-physiclats to apply similar mmthods
to the performance of the ear, more especially to the establish-
ment of the normal threshold. Unfortunately no note whatsocever
has been taken of the known biologicael characteristics of the
living system. For example no attempt has ever been made to enguira
from the blologlst whether biological 'noise’ can be validly
treated as band limited Gaussian, Evidence will be offered thay it
i8 not. The underlying assumptions of the two interval foreed
cholce method wlll be eriticised, amd it will be argued that the
methods of signal detectlon theory, far from improving precision
actually lmpair it simply because the listensr iz placed in an
utterly unnatural situation.

In conclusion it will be suggested that in view of the
panifest limitations of the strictly physical approach considera-
tion should be given to the possibility of utilising methods based
on the blologists gestalt approach. An account will be given of
some work being currently plammed along those lines.




