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ABSTRACT

Reductionism — (our viewing of real systems in teraf their
supposed parts in order to explain or predictsueely something
we all do, at least informally. However it is oftelisparaged as
inappropriately applying crude mechanistic concefis affairs
which involve human sensibilities, or of being ifeetive in such
attempts.

Here one envisages a model built up from basic-efgnparts
(comparatively stable, ideally eternal: metaphdiycébricks”).
It obviously helps if these “brick’-ideas are sHgrgefined, though
even vague entities can be useful in guiding hygpsithbuilding.
So, when are such models helpful, and are they eigleading?
There are two different sorts of verdict, though tbsues are often
mismatched or mixed, leading to mystery and coofusi

It seems well-known thatPrediction needs: -efairly precise
working models (be they algorithms, machines, omidae), «a ban
on trying to predict (rather than explain) a remote effect from a
trivial cause, and «a way of coping with unexpectethergent”
effects.

In contrast, if our aim i¥Jnderstandingwe face different issues:
Here we seek to link acknowledged phenomena baskrtbtheir
root-causes — over as many causal steps as we agdhng as we
take them one-or-two at a time. However we do nteedlready
have reductionist sub-models for all the relevaeps, —and a
psychological “mental set” for accepting each obsth steps as
“natural”. Competent teachers know how to achidaa in practice,
but it is debatable whether we fullyjderstandhis understanding!

This process fails (and slips tacitly into mythofpgvhenever any
key sub-model is false or missing. One notablécchtames reduc-
tionism itself for our inability to explain (e.gthany essentials of
brain-theory. However it is argued here that thed pgoblem in his
example lies in faulty assumptions-about-synapsesainstream
neuroscience; and that an alternative sub-modejglla neglected
since the 1970s) can resolve the critic’'s objectimithout blaming
reductionism.
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. Reductionism & M odeéls of Reajity 1.3 Reductionism in Everyday Use?

It helps if we look at various aspects of redudsomwhen
For a variety of reasons we feel the need to cocstnodels We may seek to use it to model reality. And nbtg such
of the world about us — be they mental models withir models can either be in tpeblic domain(mechanical,
minds, or structures and descriptions within owiao computer, or mathematical), and/or in firezate domain
community. Indeed these models may be potentiihyamic, inside our heads!:
with supposed representationsaafrking partsattributed to

reality. What is Our Aim? To Understand, Predict, or Blame
That all raises the question of whether such “rédosm”  We should be clear about such objectives, becaese t
is always acceptable and/or helpful. requirements can be significantly different, ancheawriters

seem to have confused these conflicting aims.

1.1 What is Reductionism? (For the moment let us keep to cases where “parts”
Broadly speaking, reductionism is the notion that a confined to thosenmediate partsone level below as in Fig.1,
dynamic system has some sort of discernible relskig with ather than “parts of parts of parts” etc.).

its parts; — and (if we can find out enough ababig t | am personally mainly interestedtime Understanding aim
relationship) we will then have a good chance efimting  partly because it seems to have been neglecteertuithHence
some aspects of its future performance and/or eMptpits | will concentrate on it for most of this papert et us first
past behaviour, etc. look at the other two:

That seems obviously valid for reliable machineg,vishat
about complex systems where there are relevanenamgs ~ Blame

for parts-within-parts-within-parts-...? E.g. (i) Ham Social | won’'t say much abouilame, except that it is a basic issue

systems? (ii) A beehive? (iii) An amoeba? for lawyers, often dealing with a rather specializand-
curtailed models; and that the level of requireabpshould

12 My own Dilemma over Reductionism be higher than usual, especially as there may lgood way

On the one hand, as a post-grad student | haddgodseen of reversing a faulty decision.

trying to work out what biologically-credible mectisms . .
could possibly explain human intelligence — appdyimy Prediction and Planning

diverse background in psychology, biology, physiod IT, For goodprediction, we need someell-defined “bricks-for
and arriving at an account in whielach stegould be modelling” at the lower levednd/or well-defined procedures
described as mechanistic and reductiongsten if the total ~ for interpreting any relevant formulae etc.

model evaded such verdicts. Meanwhile, to helpmtbis  (e.g. a tangible material way of modelling “sin(x)”

meclhanisbm-seeking taSké I had a'EO takedn-cl)n anrllem:e g To the extent that such absolute precision is misghe
single-subject correspondence-coutsesed elsewhere, and e diction will be increasingly unreliable — thouigmight

headed by Professor Steven Rose. still be useful especially if we recognize its liations.
On the other hand, liaiter came to my attention that
Professor Rose was freely condemning reductionism —
apparently in all its forms. Given that | had takeductionist
inspiration from his course, | found his pronouneeats
surprising and perplexing, especially as none @fdurks at
that time seemed &xplainthese objections, nor even definegiatistics. Otherwise we usually have the majobjem of
the problem clearly. a large number of possible future event-paths,\@adnay
Certainly there will be circumstances in which retibnism have no idea which one will apply (even if we wertoresee
seems inappropriate or maybe just overexuberdtg ataims, all those possibilities)— and that rather spoils our hopes for
but surely that does not always apply. Anyhow maspnt  any useful prediction.

purpose is to clarify these issues. Obviously good predictions are much sought aft@h(for
a Delphic Oracle to tell me my future!”), but thenay be rare

The biggest problem arises from emergent non-lieffacts,
like missing a deadlineor a cam-shaft breakager
unexpected drug-interactions- though we might be able to
cope with these phenomena if we have a large ptipuolaf
such systems so that we can deal with them collggtusing

! “Biological Bases of Behaviour”, with the UK Opémiversity. 2 Such precision will usually be found primarilytime public domain

E.g. See the associated book: Chalmers et al. 1971 (incl. Science-as-Such) rather than the mental dowfandividuals.
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and/or expensive. In particular we need thenpfanning— You may doubt this account of what the brain magdiag

even if we do not actuallynderstandhem (which takes us tointernally, but note the way that the real-worleepbmena are

the next subsection): conceptually broken up into parts (with awkwarags like
solid objects reduced to tidy action-codes). ¢ kinain

Do we Understand Understanding? actually handles such things in a different wayreht® then

so be it, and let's hope we discover it soon —rheanwhile

To understandnder standing® we need to venture into ; o
we have a working concept of what it is to underdta

Psychology, and that entails somedelof what the
Mind/Brain is doing. For such a model one needsih some  Moreover the more overt aspects of this picturensteebe
hint of mechanism to offer the “bricklike” base for consistent with what efficient classroom teachieqguires.
substructure (as discussed at the start of thelifien”

section, above). Piaget (1967) selects as thaikba merely- |s Reductionism Needed for Understanding?
abstract entity, the "schéme”. That has been uealt in If our minds do actually operate in the above-meption

Piagetian theory, andr'mightdp for our purpose, [though late\R/ay, (and maybe even if they don’t) then we propalal need
work suggests that such scheraesmaterial, and probably (to some appropriate extent) to conceptualize sysia terms

consist of NcRNA'] of their parts. These supposed parts might beordatagined,
Given this double requirement of “Mental-model”britk- but if we are after &#ue explanation we should try to ensure

like elements”, | suspect most writers on redudsionjust that our conceptual parts correspond to plausi@tespvithin

tacitly avoid this arcane “understanding” issuedded these the real world — at least approximately. We shdhbkh be in

ideas are still hypothetical; but despite thatythee still useful a position to test these concepts, either expetatigror

in trying to spell-out the nature of reductionism. checking on the self-consistency of ideas, or pablg both.

(Such provisional use of hypotheses until somethitter

furns up is in the spirit of the new non-axiomakproachy, Anyhow it seems that reductionism is at least wessful if

we want to understand (rather than just formulidte)world
In any case, Piaget’s idea was that such schéjnesdg for around us — and | shall offer as a provisional wagkule
action; (ii) can combine (virtually?) to represent 2Bde8B8D  that reductionism is essential for our subjectinelerstanding

objects, initially byactions tracingheir outlines ; of the world
(iii) they can combine further (virtually?) to offether
structural models purporting to represent reality. Reductionism and Public policy

Going beyond Piaget(iv) Various compound-schemes _ (This takes us b_ack brieflly to the “Prediction &idnning”
could plausibly have different affect -“labels” $uihat they  issues of the previous section).

are switched on-or-off depending on endocrine cetes, Understanding is not actually essential for marggiifiairs.
Going further, there is (v) the reasonable workiggothesis Bureaucracies have the sometimes-justified remutatf

of the build-up of a neat self-coherent compouries® and acting either blindly, or by formulae which no-oreally

(vi) hence generate some feelingSattisfaction and/or Realityunderstands. Indeed that arrangement might evek quite

— which would amount tSubjective Understanding well, as it often does in nature (evolving by arshoindless
Darwinian process), as long as “the outside wadloEs not
change too quickly or drastically. But if the webdoes
suddenly change, then understanding is the best foop
survival — and that seems to require adedquatguctionism.

% Such apparently-circular reference in an unavdeiéature of
knowledge-theory (epistemology), because one igusie
epistemological tool to study epistemology itselhat accords with
post-1980 philosophical thought replacing “feudatfomatic logic
with an interactive network of concepts. (Trail0®, p.6).

* (Traill 2005b,www.ondwelle.com/OSM02.pdf and (Traill 2012, & Yes, there is evidence that the brain does haleast one other

www.ondwelle.com/MolecularScheme.ppt alternativeway of handling image-concepts; but it seems ikt
® Cushan (1983, thesiswvw.ondwelle.com/ValueJudgements.pdf these two approaches co-exist and cooperate: (Zedib:

and/or Hilary Putnam (2002)'he Collapse of the Fact/Value www.ondwelle.com/VisionTheories.pdif

Dichotomy, Harvard U.P. ® Perfect reductionism is usually not possible, eislg in the social
® as discussed recently on the ResearchGate website. sciences, but one can at least make an effort. | ugs amazed at
" E.g. see Traill (1976/2007) “Short papers ancbtston ... Mental the USA'’s gross failure to comprehend the psychplafgndividual
Mechanism and ... methodiww.ondwelle.com/OSMO6.pdf Iraq citizens before, during and after the invasiorecent years.
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Focus here on Understanding via Reductionism

Much has already been written about the problems of
predictionin the face of reductionism — notably the
complications arising from “emergence”. So, togkéee
current text within bounds, | will continue to camirate
instead on the issues whderstandingand its apparent need
for reductionism— and that will usually be in a present-time
or historical context, rather than predictive.

14 Multi-stage Modelling

Looking at Fig.1, we can recall that, so far, weeheonfined
the discussion dfingle-levelreductionism: E.g. almost
“completely” understanding a particular chemicalatéon
(like CH; + 20, > CO, + 2H,0 + energy) in terms of its
(“undissected”) atomsand their binding forces. That may be
fine for our purposes if we see these atoms agmiftly
stable-and-permanent (as required for a good rischist
explanation which takes them as the basic “bricks”)

But what if we are considering (e.g.) Plutonium ounds?
Then any standard chemistry might be grossly diedipy
events on a lower scale — the disintegration ofdpium
atoms themselves. Or, in the social sciencessupposedly
standard, reasonably predictable population afeits might
suddenly be rent apart on some unforeseen poliisaé.

Multi-stage Understanding

Usually such multiple layers should not cause aegty
difficulty for under standing (if we are getting unbiased
information, and enough time to digest it). Inngiple, it will
just be a matter of explaining each level separdtabstly in
terms of the one beloiff we have a valid model for that level)
— and then, if necessary, linking these explanattogether
— provided complexity does not overtake our atamspan!
And if we seek to explaiavery level in Fig.1 (and beyond)
then we simply take each level as separately asiljesand
then (if we so desire) seek to combine-or-link thedin

If we donot have a valid model for whatever lower level we

are interested in, then we may see fit to seekrmdtion about
it by whatever means possible. One approach @irbgt
empirical investigation (e.g. using anthropologastsl/or
market-researchers in the social sciences, or ig&stgtto
explain a new apparently-hereditary disease).

Another approach, described below, is to skip awgr
hidden unobservable “black-box” levels (whilst mgtitheir
likely “job description”) and turn to whatever “bkis” there
might be in the layer(s) below that. Given somevidedge
of those ultra-micro “bricks”, it may then be pdssito

Ondwelle short-monograph No. 07 38d 4
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SIMPLE TOP #1
The Cosmos? SIMPLE TOP #2

Human Society?
‘\ social

classes

SIMPLE TOP#3
Insect Society??

L4->

L3>

L2->

L1->

LO~> R 3 quarks

fig. 1

A schematic view of the structure and substructure of reality
as we know it, but vastly simplified and probably inaccurate
generally — though it will suffice here.

(The numbering for the scale L0, L1... is somewhat arbitrary)

[Adapted from the online book Traill (2000; fig27:page 40)]

© R.R.Traill, 2015



REDUCTIONIST MODELS

reverse-engineer the black-box mechanisms, withctutally
observing thent?

Multi-stage Prediction?

Prediction up through multi-layers is a different matter
altogether. (We have seen above that postelptanationcan
focus largely oronehistorical path — what actually
happened). — But now, in contragtedictionhas the choice
of a possibly infinite number of possibilities thanse from.
That can be a formidable task, especially if thecks”
underlying one’s model are somewhat vague.

Depending on that “brick precision” one might béeato
make worthwhile predictions (perhaps only statid}isome
two levels up; but that would be somewhat chanky for
multiple levels, that is quite out of the questidndeed
(if  remember correctly) it was this sort of bimexample
which Professor Rose ridiculed in one of his eariiiques of
reductionism — but that seems to be confugiogt-hoc

5 of 7
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are readilyobservablgas Popperian doctrine dematijisand
(iii) they seem to fit in with the neural network thesrof
D.O.Hebb (1949) even though Hebb himself (1949 and
personal letter) insisted that his “formal neurae&d not be
an actual neuron at all, but could well be a nddeaecular
level. Indeed as more became known about actuabnsuthe
less suited they seemed for the precision-or-dizitks which
Hebb had in mind.

Such thoughts prompted a search for “RNA-like”rgjfi
molecules and the possibility of identifying thenth\Piaget’s
abstract “scheme” elements of encoded action (rieo@nt of
computer subroutines!). See (e.g.) Traill (1976/2CCh.l1I:
www.ondwelle.com/OSM06.pdf — and
(Traill 2012www.ondwelle.com/MolecularScheme.gpt

One serious problem here was that those Actionapiate
spikes would be a totally inefficient means to caimimate
with such ultra-micro (“broadband”) codings. Quant
considerations suggested “Near” infra-red (IR oRNhstead

explanation(that the chance-loss of a horse-shoe_nail had létence the provisional postulate that, for advarfeedan
to a specific major disaster), versus s@upposed prediction thought at least, the relevant mental system wbalBNA-

that this wouldhappen.

That perhaps goes half way toward answering Profess
Rose’s critique of reductionism. For further answee will
need to look into a particular study of the MindiBr— the
study already alluded to in the discussion of Riagechéme”
and its supposed structure-building capabilitiefolows:—

2 Rethinking Mind/Brain Theory

21 New Model for Brain’s Advanced-Thinking

The textbook account of the nervous system stiicde
what | call “System [A]": Action-potential voltage “spikes”
(aboutl m.seduration) as the basic signals; and evolving
synaptic links between neurons as the repositofiezemory.
Such a view is partly supported @y the fact that the system
is obviously doing something important and relevanen
though no-one seems to have decoded any non-obvious
messages, and its adaptations seem too slow fdrisvha

expected of it);(ii) the fact that such items and their activitie

19 This backdoor approach is formally similar to petidn, and may
share the same problem of too many choices (utites®black-box”

task is so difficult that there are very few poksithoices).
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like static coding, mostly interlinked by Iftgnals which |
choose to callSystem [R]".

As a further twist, this system would probably tse
myelin nerve-fibre cladding as a fibre-optic codxiaannel
(without impeding its other accepted role withi’]])!
(Traill, 1988/2009www.ondwelle.com/OSM10en.pdfand the
book (Traill, 1999 www.ondwelle.com/BKO_MU6.pdf

That optic-fibre postulate might seem outrageousgpt to
physicists and engineers), but recently it hasadigtbeen
shown that such transmissimpossible! (Sumt al, 2010).
In fact such stray photons of IR (“Ultra-wéaRhoton
Emissions” — “UPE"s) have been known since 1923 dmly
now are they (occasionally) being taken seriousliriglish-
speaking countries! (Traill 2011a).

1 popper's role (1934) in “scientific method” (a bch of
epistemology) has been important but ultimatelyounfhate, and
that was generally realized amongst epistemologist®t scientists)
by about 1980! Arguably his two basic mistakese(i) His main
agenda of opposing inductigadmittedly fallible, but now
recognized as essential anyhow— Cushan (1983 JoaHdary
Putnam (2002) “The Collapse of the Fact/Value Diohty”)

(i) Tacitly accepting the empiricist agenda of theriia Circle
when he could have explicitBlsoallowed “testing” to include tests
for internal consistency — which is arguahlgt asimportant as
he observable empirical tests in the outside world
Testing is surely vital, but don’t we nebdthtypes?

One relevant case study is Traill (2005c) “He@pperian
positivism killed a good-but-poorly-presented theer
Insect Communication by InfraredGen.Sci.J
http://www.ondwelle.com/OSMO03.pdf

12 yltra-weak as measured in the lab, but not nedgsseakin situ
© R.R.Traill, 2015
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A further complication — though much more specukati—
is the possible existence oSgstem [U] involving UV
photons (which have also long been known among/®Ies).
Such photons would have about ten-times as muahtauma
energy compared to NIR, so they might be emploged i
making more drastic changes such as epigeneti¢cising”,
(or doing more damage if misdirected). (Traill 2012010).

Such switching might have some relevance to thgestgd
encoding of long-term memory onto DNA (Arshavsk§08).
In any case, we might agree with his misgivingsarding the
[A] system as a poor basis for long-term memoryN)T—
Indeed we might go further and doubt its use farsterm
intellect-and-memory as well, though clearly it ddave vital
roles such as linking to the outside world, anchssldlls as

pattern-recognition. Moreoverrtightalso serve to organize

the logistics for [R] in the light of changing cinmstances —
building new synaptic “branch offices” as the odéoas
demands — but of course that is just speculatidhigistage.

22 Failure of the [A]/Synapse Monopoly

| have long doubted the adequacy of [A] for inteliat
thought.Arshavskyseriously doubts its capability for LTM,

andHebbhimself had his own misgivings. Now it seems that

even Professor Rose is very unhappy about it, théegdoes
not yet seem ready to give up its tacit monopolg.ro

Here | quote from my Rose-quotes within the nevigoe to
(Traill 1976/2007www.ondwelle.com/OSMO06.pdfwhere |
discuss Rose (2004; p.215):

[a] “Hebbianism? is not sufficient ... it cannot account for
the ways in which ... the putative memory traces ar
disassembled and redistributed.”

[b] “Nor can it account for the renewed lability memory
following a reminder...”;

[c] “We have no idea how recall occurs,...”; and

[d] “Nor do we understand how chicks, and humaesive a
coherent image from...distributed cues, the, skedabinding
problem.”

To which | respectfully suggest that:
The answers may lie in a radi&@dhrwinian explanation.
If we are dealing with molecular elements rathanthbellular
or even synaptic elements, then there is a vastigtgr
population of coding-possibilities, and one cam@&ffto select
from prefabricated candidates whilst rejectingrémst. Thus

nothing needs to be “written”, not even addresSesh details

are already “there” if they exist at all. (That doet forbid

Lamarckian “writing”if the system can manage to design a

maintain it, but it makes such design unnecessary).

13| presume he means what | call “[AJRRT 31/12/2015
Ondwelle short-monograph No. 07 38d
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Call-or-recall is likely to occur when some relevant IR
stimulus appears. (lts original address-seeking eaalild be
arbitrary, but it has an adequate chance of hapgamion
some unplanned-but-corresponding address). Allammzd,
but the randomly generated “key” will probably dooe to
work for the same found address! (Traill, 1978;eesph.C6).

The [d] answer might be gained by working on thecsae-
ensemble ideas in the above-mentioned (1976/2861T: it
Ch. I-Il). See also Traill (2009yww.ondwelle.com/OSM12.pdif

Rose seems resigned to some ineffable mystery

Faced with what he thinks is a dead end, Profd3ese
seems to have turned to a sort of romantic vitalisnwhich
he explicitly rejects reductionism. Here | qusttm Rose
(2015). The underlinings and “[...]" remarks are mi(RRT).

He starts, commenting on neuroscience 50 years ago:

Had not the great Francis Crick moved on from DNA t
neuroscience, claiming, as he didTime Astonishing Hypothesis
“You're nothing but a pack of neurons”? | sharkig reductionism
even writing a book grandiosely call&tie Conscious Brain
[1976/1973] a title | would now renounce, as in olger and
hopefully wiser age, | recognise that it is peoplet, brains, who are
consciousalbeit we need our brains to be so. But despite 0
optimism, “solving” the brain, or even “curing” m@hand psychic
distress, was then beyond our empirical or thezaktapacity.

Fast forward the half-century, and where are weow
Techniques inconceivable then have transformedongtience labs.
Genes can be modified or novel ones inserted inte,mesigned so
that they can be turned on or off...

[List continues for about 14 lines, then...]

But many of the problems that had beset the eanyg demain
unresolvedNeuroscience may be a singular label, but it @cds a
plurality of disciplines. Molecular and cognitiveuroscientists still
scarcely speak a common language,
For many of the ... [Molecular neuroscientists], refihnism rules
and the collapse of mind into brain is rarely obadled [though as
“brain” here presumably means “[A] system”, | would seek to replace it with
a revised reductionism — the [R] system. — RRT]. ...

[Whereas] cognitivists ... regard higher ordentaéfunctions as
emergent propertiesf the brain as a system.€-pbviously?? Surely
any complex dynamic system will generate unforeseen emergent
configurations — and often that is the very point of such systems if they
happen to be man-made . Here Rose seems to be implying that such
emergent properties are vitalistically magical and hence somehow
transcending reductionistic modelling. If so, then | would dispute that
interpretation — (but anyhow that takes us back into Prediction although
post-hoc Understanding is now our main focus). ]

In response then, my thinking igH- Reductionism can
work well provided your underlying model is not defective
(which could be the problem here]ji) emergent properties
are just what we should expect from complex systsms
general) that should not be a surprise probkma,

(iii) so surely these two ideas should simply coexist!

© R.R.Traill, 2015
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In any case, as far as | can see, that seems laireipe Sun (Yan), Chao Wang, & Jiapei Dai (2010, Jan)ofiiotons as neural
other half of Professor Rose’s objection to redwdtim; and communication signals demonstratedifgitu biophoton autography”.

meanwhile | see only benefit from judiciously usihgyself Photochem. Photobiol. Sg8, 315-322.
y J y gy * Tralill, R.R. (1976/2007)Short papers and letters on the ‘linear micro-

element’ theory of mental mechanism; and relatesstians of scientific
method Monograph 18, Institute of Cybernetics, Brunelivérsity. —
www.ondwelle.com/OSMO06.pdf

Traill, R.R. (1978Molecular Explanation for Intelligence includingit
Growth, Maintenance, and FailingS hesis, Brunel University, UK.
http://bura.brunel.ac.uk/bitstream/2438/729/6/Maiapd. pdf
for Part B: (electrical & optics aspects);
http://bura.brunel.ac.uk/bitstream/2438/729/7/EuliThesis.pdf
— all the rest, including Parts A and C (psychologginly).

Traill, R.R. (1988/2009). “The case that mammairgelligence is based on
sub-molecular memory coding and fibre-optic captdsl of myelinated
nerve axons”Speculations in Science and Technoldgy3), 173-181.
http://www.ondwelle.com/OSM10en.pdf

Traill, R.R. (1999)Mind and Micro-MechanismOndwelle: Melbourne. —
www.ondwelle.com/BKO_MUG6.PDF

Traill, R.R. (2000)Physics and Philosophy of the Min@ndwelle:
Melbourne http://www.ondwelle.com/BK1 V28.PDF

Traill, R.R. (2005b) — see (2008/2005b).

Traill, R.R. (2005c¢) “How Popperian positivism kitl a good-but-poorly-
presented theory — Insect Communication by Infrréglen.Sci.J
http://www.ondwelle.com/OSMO03.pdf

Traill, R.R. (2008/2005b). “Thinking by Moleculey&apse, or both? —
From Piaget’'s Schema, to the Selecting/Editinga®MA.” Gen.Sci.J.

. www.ondwelle.com/OSMO02.pdf
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