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What Is Interdisciplinary
Communication?

There may be a confusion of terms, as we may
have heard:

- INTER-disciplinary
- INTRA-disciplinary
- CROSS-disciplinary.



INTER-disciplinary

Those concerned with INTERDISCIPLINARY presentations
communicate their content to the general public with natural,

or everyday language. That is, the content concerns material
rommnn tn mnre than nne dicrinline,

Language Translation

Chinese B0
ne® hoflei ho (Cantonese)
ni hao (Mandarin)

Dutch hallo {informal)
goedendag (formal)

ey (g Common to all:

French salut {informal)
bonjour (farmal, daytime
bonsoir (formal, evening

German hiallo {informal) H E L LO
Suten Tag (formal, daytime)

Suten Alkbend (farmal, evening)

Hebrews shalom
hi (infarmal)
[talian ciao (infarmal)

buonguiornao (farmal, daytime)
huona sera (formal, evening)

Japanese Fidg 5 (TELF D
ohayoou (gozaimasu)

Karean ¢HA 5H] & ahn nyeong ha se yo
(formal) $F3 ahn nyeong (informal)
FPortugese oi, hoas, ola or ald
Fussian Frivet! {infarmal)

zdrawstvuyte (formal)



INTRA-disciplinary

INTRADISCIPLINARY presentations concern
communication among researchers from a
specific discipline, who are doing research

with diverse methods and communicating their
results in each presenter's nwn snecialized

i Quien habla? ez un producto del encuentro de persanas y colectivos con la comin

Ian g u ag e. decizion de intemagar los modos de vida que han sida puestos a rabajar .
German halla (inforrmal)
Guten Tag (formal, da yt &)
Guten Abend (formal, evening)
: Heb hal
ﬂj[f/.ﬂ] "[ e
I Italian cian {infarmal)
buonguiarna (formal, daytime)
WL huona sera (formal, evening)
J Biz
ﬁ}l H;{I'IE B ‘_ Il apanese fmu% D?a}misz))
1
! Kaorean 2Hd sk & ahn ryeang ha s yo
{formal) $F2 ahn nyeong (informal)
Fortug i, boas, ala or al
Russian Frivet! (informal)
dravstyvte (formal)




CROSS-disciplinary

That which explains aspects of one discipline in
terms of another.

Example:

Quantum physics and logic are different
disciplines. Can both arrive at the same
conclusions about quantum cosmology, as In
the nature of the subquantum world? Logic
uses Cartesian reductionism. Physics through
math and discovery, etc.



Summary of differences

See: Callaos/Horne - “ | nDiseiplinary Versus Intra-disciplinary
Communication * |l nterdi sciplin&fily C

8-11)

Int

Discipli v C 1

Intra-Discioli v C lcation

Oriented to analogical thinking and leaming

Supported by logical thinking and informing

Based mainly on nthetic or integrative {probably via syncretic

Based mainly on analvtical thinking

and/or eclectic) thinking

Apollonians traits: favoring logic, the analytical approach, and a
dispassionate weighing of evidence

search results

Systematic presentation of ne

Strategic intentional ambiguity is required for efMective
communication with multi-disciplinary audience.

Precision is valued

Tradeoff between rnigor and adaptability to different disciplines, or

multiple rigor versions according to the sought audience plura

Maximization of rigor accarding to each disciplinary
epistemological values and consensually accepted methodologies.

New relationships based of not necessarily eniginal ideas are valued.
halogical and'or Mono-Dialogical Orentation

Original ideas arc valued
Monolegical and/or multi-monological onentation generating
potential debates,

Conversations and dialogues

Discussions, argumentations, and potential debates.

Henra dialogues: intellects relating to themselves by means of
interacting with other intellects via dialogics.

Homa argumenins: intellect relating to others to win an argument by
means of relating to themselves via logical thinking.

Reveals assumptions and premises for reevaluation

Diefends or attacks assumptions or premises

Requdre tenprorarily suspending one's beliefs and assumprions.

Require conviction in one's be! and a:

Since enthymemes (syllogism in which one of the premis
stated) are frequently used in conversations or dialogues,
communication processes should include the identification of
implicit or tacit disciplinary premises.

The identification of implicit or tacit disciplinary prem
always a necessary condition for and effective communication

equently causes introspection on one's own position.

Frequently causes eritique to other’s position

Dialectic as creative tension based on differences identification and
opposite perspectives

Dhalectic as argumentation, with which opposite opinions are
confronted as a way of showing which ane represent the truth, or
which one is false; or as the sense of ant or science of proving
through logical argument.

Participants search for basic agreements and difference identifcation
is used as potential leaming sources in order ereate knowledge or
extend the intellectual common ground.

Perceived differences are conceived as contradictions which should
be faced by means of showing the truth or the falschood of the
contradicting thesis or ideas.

Multiple disciplinary dialects might lower communication
effectiveness

Efficient communications through disciplinary dialects

Identification of synergic polar oppositions

Identification of diction:

Shared meaning and understanding

Truth/false identifi n and transference

Communicants submit their best thinking, knowing that other
people's reflections might support_their respective improvement,

Communicants submit their best thinking and defend it against
challenges fo show that it is right.

M- archical networked knowledge

Hierarchical relationships amaong d lines

Non-lineal collective thought processes and explicit eybernetic loops

Lineal thought processes with few implicit cybemetic loops,

Communication is for knowing with each other and for knowledge
creation.

Collaborative

Communication is usually one-way traditional publications and
presentations, where  the purpose s o travses  knowledge
previously obtained, not to create it

Frequently based on individual {or small groups) thowghts to be
transmitted or to oppose other thought.

Finding common ground is usually the purpose,

Proving truth {or falschood) in the context of a discipline is the usual

Listening the other side in order to understand, learn, find new
meanings, agrecments, and commeon ground 1o improve
eommunication.

purpase, which frequently is ved via winning an argurment,
Listening is wsually for information apprehension and'or to identify
Naws in order Lo counter-argument.

Extend and possibly changes a participant’s point of view. Debate
atfinms a participant's own point of view.

Points of views are contrasted and discussed in order to confirm or
disconfirm them

Participants assume that many people have different valid
perspectives of reality and that together they can put them into a
whaole which would be a more adequate representation of reali

Participants usually assume that there is one right perspective and
that someone has it.




Begging the question

WHAT Is a DISCIPLINE?




Characteristics of DISCIPLINE

. Focus

. Maturity

. Skill

. Knowledge

. Area of expertise

....but at least two major problems remain -

BOUNDARY

COMMUNICATION







How does one determine what a discipline i1s?

. Do words control content? Jargon vs.
explanatory words and words that are

shorthand

. Complexity of explanation proportional to
specialization

. All are defined in terms of context

. Set theoretical aspects






In essence ...

WE set the boundaries, but how and
why?

Hence, It Is our Integrity that colors
what we observe.



Jargon vs. explanatory words
and words that are shorthand.

. Jargon — Knowledge Is power In the
hands of the presenter.

. Explanatory words — Knowledge Is
power Iin the hands of everyone.



Why

Knowledge through naming and reference.

[cf: All over the internet - e.g.,
https://docs.google.com/viewer?url=http://www.fphil.uniba.sk/fileadmin/user_upload/editors/kfdf/sylabus/sabela/texty/Ayer.pdf]

Let's say we wanted to talk about...


https://docs.google.com/viewer?url=http://www.fphil.uniba.sk/fileadmin/user_upload/editors/kfdf/sylabus/sabela/texty/Ayer.pdf

What is a PLATYPUS?

“"The platypus I s a semil é
to eastern Australia, including Tasmania.
Together with the four species of echidna, it is
one of the five extant species of monotremes,
the only mammals that lay eggs instead of
giving birth. "7 H&

Start with words probably most familiar to general public.



. Using the definition every time we speak of this
mammal

or
.Using the shorthand des



A dictionary for a language Is a word net.
ord la

"

A

A
»
.

Word n




Recursive




Benjamin Whorft
Laying to rest a myth

“. .. language, for all
senses a superficial embroidery upon deeper
processes of consciousness, which are
necessary before any communication,
sighaling, or symbolism, whatsoever can occur,
and which also can, at a pinch, effect
communication (though not rue
AGREEMENT)without language's and without
symboli sm's ai d.”

[Whorf, Benjamin (1956), John B. Carroll (ed.), ed., Language, Thought, and Reality: Selected
Writings of Benjamin Lee Whorf, MIT Press , p. 239]

Language does not necessarily create thought.


https://en.wikipedia.org/wiki/Benjamin_Lee_Whorf

Other issues concerning
communication among
disciplinarians
. Representation (Plato)
. Mapping
. What Is to be communicated

. Open communication and ideology — what the
disciplinarian wants the other to know

. Privileged information and the open society



Mini course on Plato

What is REAL? What Is a representation?

Plato’s Cave
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The Analogy

A:B : X:Y

Expert: A: B

From expert to interdisciplinary
recipient: X:Y

... Remember Miller's Analogies?



Representation

. At its simplest level - bijection:




....more complex

Multiple references and referents

Can this be explained
In the other person's
language?




Mapping Issues

. Manner in which something is mapped

. The one doing the mapping controls, I.e., has
the mapping algorithm

. The one looking at the mapping sees the
relationship through her/his own eyes, i.e., bias.

. Mapping Is an inductive process, inherent even
In our own biology.

... a sidebar....



The problems of induction facing
communicators

. Closed and open systems — boundary issues,
again

. Rod and cone biology
. Plato's cave problem

. The issue of solidity in the natural world —
Planck scale issues

.Nothing I's constant. =
fl ows, nothing stands s

[Plato in Cratylus, and by Diog§ @ crtius in Lives of the Philosophers Book
IX, section 8] W




Putting It all together
Can all three co-exist?
Remember:

. Something cannot be apprehended In
Isolation.

. Each of these disciplines emerged from
some place.

. One cannot escape bias; everyone is their
own specialty and is a world unto, itself.

. People must and DO communicate in some
way.

. Tower of Babel myth is useful metaphor.



Recall out word mesh diagram.

One word is defined by other words, and
those words are defined in terms of
others, etc. No word stand in isolation.
It Is contextual and assumes the
character set by the other words
together around it, i.e., by context.
This is the foundation for word
mapping. To appreciate the deep
significance of this, we need to realize
the nature of context.






Dialectics — Part |

Square with a circle inside it —what do you
see?




Dialectics - Part I

Now, what do you see?




Dialectics - |l

You apprehend something in terms of what it
IS not. Whatever is not red you see blue,
and whatever Is not blue you see red (aside
from the background, of course J ).




What 1s dialectics?

.One apprehends something in terms of what
It IS not.

JtIs a process. One does not apprehend this
thing or that thing, but one as being not the
other and conversely - dynamically.

Dialectics Is inherently binary at its simplest
level.






A process expresses the parts, and the parts, in turn
give process its existential status.

This most fundamental lawelps us to understand such
apparent paradoxes as nAnpar
may be regarded as process
of it, similar to induction. Without the particle, we

would not know about the wave. This is similar to
Kant 0s appear alrtgee ofdPaord Reasea |
and Pl atodos for ms.

6



ynthesis

Odysseans

g

Combination, integration

)

Apollonians
logic, onalysis
dispassionae

weighing of
evidence

Nobel Loureate, Murroy Gell-Monn offirmed thot “The philosopber £, W L von Shelling
introduced the distinction [made fomous by Nietrsche) between ‘Apollonions,” who fovar logic,
the anaiytics) approach, and o diipadsionate weighing of ewidence, and “Dignpsians, " wihe lean

mare laward indaition, synthesis and passion, These (raits ove somelimes descrmbed o5

correlaring very rawnghly with eymphasis an the dse I:',F e I'F,Fl' amd Fight brain respectiveny, Bt
some of us - asserts Gel-Menn - seem to belang ta onotfer categany: the ‘Odysseens,” who
combdne the two predilections in thelr guest for canmechions among ideas. Swuch propie aften feel
lonely in conventional institutions, * (1994, The Quark ond the Joguar: Adventures in the Simple
ond the Complex: New York: W, M. Freermon and Company; p. xin)

Dionysians

fefuidion,
synthesis
f.?ﬂ'jjl:ﬂ.l'i\&'[f

Interdisciplinary Communication

Analogical Thinking and Learning

Logical, serial,
conwergent
thinking

Left Brain

Theough MS” conferenced “we are tnang o relate the analytic thinking reguired in foduisad
ranferencs sesians, o the syrnthetic thinking, fequred for the generation of andloagies, which cails
Jar o mlti-focus dompn and alvergent thinking. We e trpng o promate @ syaevgic refations
between amalytically and syrthetically orented minds, o5 It i5 fownd between ieft and right brair
hemisgheres, by means of the corpus colloswm. In that sense, U8 confierences might be
metaphoncoly percedved s a reseavch corpus colfosam, in wivch we are trying o bridge enalyticaly
with syntheticaly onented efforts, convergent with divergent thinking, and focused speciolists with
Aon-focused or mulli-focused generaliide § & o forum for focuiing into specific draciplinoery research,
g well s malty, fmter and trans-gisciptinery studies and progects. One af its aims is fo refoe disciplings
by fostening analagioal thinking amd, hence, producing inpul fo lagiow thinking™ (WS Web Sire)

intuitive, parallel,
divergent,
thinking

Right Brain

N\

> Corpus Callosum <
Communication, integration




CROSS-Disciplinary method of
mapping concepts



A CROSS disciplinary mapping issue

. The one explaining in a cross disciplinary
manner ideally needs to be versed in the
“source” discipline, as
discipline.

. If such iIs not the case, the explainer may be
competent in her/his own field, but not in the
other. Yet, it is getting the other disciplinarian to
understand the concept as the explainer sees lit.

. The same conclusion may be reached
iIndependently both by D1 and D2, suggesting
iInnate ideas.



Where can we get this
appreciation for such a quest?
. Schools
. Culture
. Media
. Colleagues

The common denominator — philosophy



Examples of cross-disciplinary
thinking

. “Physical Laws Shape Biology” 339
Science 646 - where it goes happens 8
February 2013

. A Call for Integrative Thinking 339 Science
1032, 1 March 2013 —where it doesn't

. “Stats for Scientists”, 339 Science 629, 8
February 2013 - What is needed



Where It

LETTERS

happens

edited by Jennifer Sills

Physical Laws Shape Biology

IN THE PERSPECTIVE “A DYNAMICAL-5YSTEMS VIEW OF STEM CELL
biology™ (12 October 20012, p. 215), C. Furusawa and K. Kaneko dis-
cuss the relevance of dynamic systems biology approaches and the
concept of “attractors” to understand cell differentiation and prolifer-
ation, We share their excitement in wsing computational models that
apply physical laws to cell fate decision.

Because there are still naysayers who gquestion whether simple
physical laws operate in living systems, we want 1o emphasize the
existence of numerous examples in which the laws of physics have
been used to provide mechanistic insights on complex behaviors of
living organisms, In the past two decades, numerons works in biology
have integrated com-
putational models with
experimental verifica-
tions. Leibler and col-
leagues showed, using
a simple mass-action
maodel, that bacterial
chemotaxis is highly
robust to biochemical
parameter variations
(1. 2). Complex pattern

Laws of physics come to life. Patterns in zabra-
fish can be reproduced by Alan Turing's reaction-
diftusion model

formation in seashells and zebrafish can be reproduced by Alan Tur-
ing’s simple reaction-diffusion model (3). For immune-related Toll-
like receptor signaling, a linear response model utilizing the physi-
cal law of mass conservation was suflicient to show the enhancement
of an alternative TRIF-dependent pathway in MyDES mutant murine
macrophages (4, 5). Similar biological flux redistnbution in gain-of-
function mutation was also observed Tor the enerey metabolic path-
ways in Escherichia coli (6).

With further integration of the latest experimental innovations,
such as in vivo tracking of individual molecules in single cells, with
computational models applying physical laws at different scales
{quantum or classical), the future looks optimistic for a leap in under-
standing the origing of biological decisions,[Wehope Schonls and
colleges will inspire students to learn multidisciplinary concepts|

KUMAR SELVARA]OO* AND MASARL TOMITA

Institute for Advanced Biosciences and Systems Biology Program, Graduate School of Media
and Governance, Keio University, |apan.

*Ta wihom correspandence should be addressed. E-mail: kumarg@tick keio.ac.jp

References
. M. Barkai, 5. Leibler, Mafore 38T, 913 {19970
- WL Alon, W GO Swrette, M. Barkai, 5. Leibler, Warare 397, 168 (1999).
. 5. Kondo, T, Miura, Sclence 329, 1616 {2010,
- K. selvarajoea ef af, Plos One 3, 83430 (2008].
- K. selvarajoa, Cell Comnawn. Sigom, 9, 9420110,
. M. Ishinef ar., Science 316, 593 (2007

C- T R S T (S

Downloaded from www.sciencemag.org on June 24, 2013



Where i1t doesn't

LETTERS

edited by Jennifer Sills

A Call for Integrative Thinking

IN THE 30 NOVEMBER 2012 ISSUE OF SC/IENCE, WE WERE STRUCK
by the juxtaposition of two News & Analysis stories by R, A, Kerr,
One article (“Experts agree global warming is melting the world
rapidly.” p. 1138) summarizes the discussions among glaciologists

about the rate at which global warming is accelerating the melt-
ing of the Greenland ice sheet, as well as the net losses of ice in
Antarctica. The other (“An oil gusher in the offing, but will it be
enough?.” p. 1139) analyzes the International Energy Agency’s most
recent report, which shows that it is possible to meet the world’s
energy demands through 2035 by drawing upon increasingly diffi-
cult-to-process oil reserves. Neither article refers to the information
contained in the other, Yet, the two topics present a glaring contra-
diction between scientists’ concern about increasingly rapid climate
change (amid World Bank warnings of the dire consequences for
human well-being) and the oil industry’s preoccupation with how it
can meet an undiminished world market demand for fossil fuel. If
there was ever a call for the kind of problem-solving and integrative
thinking that K. V. Hodges advocates in the same issue (“Solving
complex problems,” Essay, p. 1164), undoubtedly this is it.

DAVID . RAPPORT* AND LUISA MAFFI
EcoHealth Consulting, Salt Spring Island, BC, VBK 2Né, Canada.

*To whom correspandence should be addressed. E-mail: drapport@ecoheaithconsulting.com

from www.sciencemag.org on June 28, 2013



Where 1t should

Sciche E D I

EQUCATICN

Stats for Scentists

Most science students recetve their math instruc-
tion through the math department. Mot surpris-
ingly, math professors teach the math itself,
without describing how it could be applied in a
scientific setting. What would happen if instead,
science departments began teaching core math
skills in the context of science curriculums?

Schlotter suggests that in chemistry, this ques-
tion can be evaluated once a statistics curricu-

lum addressing the specific needs of che mistry

majors has been established. The main chal-
lenge in developing such a curriculum s to truly

kee p topics to a core minimum; a difficult task

considering that the availability of computers
and software has not onlyincreased the amount

TORS CHOI CE

and frequency of routine statistical tests, but has
also put a larger emphasis on students needing

to understand how, and when, to apply statisti-

cal concepts appropriately. Although a tradectt
exists in removing chemistry topics from the cur

riculum to make room for statistics instruction,

Schlotter amgues that without it students will
have little more understanding of statistical tests

than where to find the buttons on their calcula-

tors. A draft version of a statistics curriculum for
chemists is presented, and Schlotter welcomes

comments from the scence community, — MM
l. Chem. Educ. 90, 51 (2013},



Math and Logic

Consider:

. All math comes from logic.

. If the PHILOSOPHY (the W”why”” was
explained behind the math, how much
more comprehension there would be!

Remember: EVERYTHING needs a
context in order to be apprehended.

DIAI FCTICSI



Interdisciplinary Advocacy

Start with the AAAS:

ﬂ'u:rf: 15 4 danger of seientific meetings br:::c}mmg mftrl}f specialized as the amount of s¢i-
entific knowledge expands. There 15 no longer a Gordon Conference called Nucleic Acids;

understandably, 1t was replaced long ago by a whole set of meetings on related subspecial-
ties, But T would argue that ong should try to avord producing a scientific meeting where
all of the attendees use the same approaches and read the same scientific literature. In fact,
the most stimulating scientific meetings that | have attended have taken the extreme oppo-
site approach, intentionally mixing scientists with very different backgrounds and interests,
convening them to produce a set of new ideas for attacking a challenging scientific puzzle.

mnovation needed to address the world’s many new challenges? - Bruce Alberts

10.1126ms00ence. 1436324

"5, H. Barondes ef al,, Proc. Natl Acod. Scr, LL5A, 94, 1612 (1997). 15ea waw keckfutures.arg/aboutindes himl.



Information Integrity and cross
disciplinarity — another aspect of

mapping

. McDaniel

. 90% of people use MS as OS — source do as
exercise — find source

. Google integrity filters
. Epistemology

. Argument from authority — Linus Pauling and
vitamin C, for example

. Borderland of science, where experts venture
INnto other areas based on confidence, rather
than research



Some deleterious implications of
only INTRA-disciplinary
communication

. Peer Review

. Pseudoscience

. Science and Society
. Information control

. Alienation



What to “take away” from this
presentation -

Through WMSCI conferences we are trying to relate the analytic
thinking required in focused conference sessions, to the
synthetic thinking, required for the generation of analogies,
which calls for a multi-focus domain and divergent thinking.
We are trying to promote a synergic relation between
analytically and synthetically oriented minds, as it is
found between left and right brain hemispheres, by means
of the corpus callosum. In that sense, WMSCI conferences
might be perceived as a research corpus callosum, trying to
bridge analytically with synthetically oriented efforts,
convergent with divergent thinkers, and focused specialists
with non-focused or multi-f ocus ed gentassaddrumst s
for focusing into specific disciplinary research, as well as
multi, inter and trans-disciplinary studies and projects. One
of its aims is to relate disciplines by fostering analogical thinking
and. hence producina inobut to loaical thinkina:




