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ABSTRACT

In many complex, multi-faceted, problem-solvinguations there
is a growing need to pull together various compeenand
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been, at that time, within reach (although soorughathe move
for encyclopaedias;o-written by several authors, paved the way
for modern, collaborative but dispersed science).

backgrounds,i.e. a need to better balance specialisation and This time has obviously more or less passed, attdrdealancing

interdisciplinarity. But when scientific background skills,
references, specialized languages and specializedl&dge are
too far apart people involved in an interdisciptinprocess face a
real communication challenge. Communication is heoé the
best word — it minors the challenge. What actors f&s the
challenge to reach a common understanding of faaoid of
pictures of facts, in other words to build a commamambiguous,
knowledge space. Not making this effort often ressuin
misunderstandings, and accordingly in delays aeffiaiency. At
the end of the day, results may turn out as apétehwork rather
than as new knowledge. In this contribution we shbat it can
be worth having actors get aware of distances letvikem, of
overlaps and non-overlaps in terms of methods, igkmexd
language, references and concepts. We presenies sérshort
experiments that are an attempt to “measure” aed thsualize
the above mentioned distances, and can act aspeyers for a
community.

Categories and Subject Descriptors
H.1.2,H.3.1, H.3.7, H.5.2, H.5.3, 1.2.4, 1.2.8413, K.6.1.

General Terms
Measurement, Design, Experimentation, Human Factors

Keywords
Methodology, Spatio-temporal data, Information wi&ation,
Knowledge management, Interdisciplinary research.

1. GENERAL ISSUE

Back in the early age of enlightenment, or durimg tenaissance,
some scientists could claim they had a global wideding of all

scientific fields, and, furthermore, of technolagand philosophy.
A sort of “universal knowledge”, as worded by [Thay have

specialisation and interdisciplinarity appears foda a growing
challenge, in the R&D community and more generallgecision
making processes. Analysing complex systems —vir@amental
sciences for instance — is known to require pulliogether
various competences, encompassing various scefigfds and
sub-fields. A good illustration is the analysis wban particle
pollution patterns. Understanding these patterresidihg on
public policies to cope with the inconveniencesguiges an
observation of the facts (i.e. developing real-tsnevey methods

SO as to measure amounts of particles in the airplso requires
analysing possible causes (i.e. knowing of techyiek such as
coal-fired plants or diesel engines and catalytboverters) and
putting the whole picture into its context (depicticontemporary
lifestyles, mobility patterns, commuters, etc.). nde the
introduction of terms such asultidisciplinary, pluridisciplinary,
interdisciplinaryapproaches in the vocabulary of research, and in
this of public or private funding calls. But what dhese terms
refer to? How do they differentiate from one anothére we
talking about slogans, or about practical challsfgmtuitively

we would tend to consider that unlikeultidisciplinarity, that
seems to refer to layers of skills added on todter in order to
tackle a multi dimensional problermterdisciplinarity refers to
some kind of “in-between”. This is confirmed in [®]ith the
following definitions:

-Multidisciplinary.  Juxtaposition of various
sometimes with no apparent connection [...]

- Pluridisciplinary:  Juxtaposition of disciplines assumed to be
more or less related [...]

- Crossdisciplinary Imposition of the approaches and axioms of
one discipline on another [...]

- Interdisciplinary An adjective describing the interaction among
two or more different disciplines [...] from simpleromunication

of ideas to the mutual integration of organizingnoepts,
methodology, procedures, epistemology, terminofogy

disciplines,

A contribution like [3] where two recent computechnologies
are combined in order to back up archaeologicaaeh can be
considered as a typicahultidisciplinary experience. Eventually,
with time and with the growing introduction of 3Dagforms in
the enhancement of archaeological findings, it iéyen turn out
to be apluridisciplinary experience A contribution like [4],
where concepts stemming from the field of lingusststructure
the creation of a specialised ontology for histarichitecture, can
be seen as a typicalossdisciplinaryexperience.



An interdisciplinary research is something a bit different and [5]
says it very clearlyinterdisciplinary research requires shared
models, concepts and terms best developed througbmental
working A contribution like [6], where the focus is puh ¢the
convergence of user-centered, visually driven aialynethods
for time-oriented dataunderlines some of the specific challenges
of interdisciplinarity: an ambition to “ bridge diiplinary gaps”
[7], an ambition to reach some kind of “in-betweeSb what
exactly is that in-between, supposedly specific
interdisciplinarity?

One thing that does bring different actors togefeecomputer-
based tools, formalisms and methods such as Gi8nsyq8], or
surveying platforms [9]. But is sharing a tool egbuto make
something of that in-between? Some languages stmaadphabet
— does that alphabet constitute an in-between mglpieople
understanding one another in an efficient way? abdgt not:
languages remain apart, incomprehensible if oneois taught
them. The tool some languages share— an alphabahrot be
considered as this in-between we expect when wetiomen
interdisciplinarity. Let us take another examplet lus imagine
two people driving along the same road. Well thbétween that
makes it possible for them to drive on that sanael safelyis not
the road itself, a tool, but the Highway Code, amgwn
knowledge.

In other words, analysts who wish to conduct aerdisciplinary
research should simphot take for granted that all they will need
is basically to share a goal or a tool. Presumasig, we hope this
contribution will back up our claim, they will, ni to the actual
co-operation, need to get aware of distances betweem in
order tobuild their in-between, made ofmodels, concepts and
terms

to

2. OBJECTIVE, CONTEXT, CONTENT
Difficulties of interdisciplinary research are knowo many, and
convincingly described in [10] who also underlingbat is at
stake — asynergy, resulting in enhanced productivity fot al
participants over the long rurBut in this contribution we shall
not discuss interdisciplinarity as such, in genégans: a number
of surveys of issues at institutional level haverbearried out
such as [11] or [12]. Instead, we present a colade
experiment through which we have tried to measatke\asualise
distances between actors inside a given commuitigcientists
who analyse spatial dynamics from a variety of t®iof views
(history, archaeology, environment, geography, mrptanning,
etc). That community does share a concern for spatigporal
data, and quite often a tool — GIS platforms. Butwember of
misunderstandings between actors and /or of biaseded to be
pointed out, proven, and debated so as to haveaimenunity go
ahead, such as:

e A stronger concern for the space variable thanttier

time variable.
e polysemous terms that actors interpret differently
(“dynamic”, “representation”, “timing”, “accuracy”,

"generalisation” for instance).

e Cartographic representations widely privileged cuey
other visual formalism.

e Scarce integration of infovis-inspired reasoningi$o

It is clear that most actors involved in interdigitiary research
practices are conscious of potential non-overldpsg, our goal
was to come out with surveys, numbers, facts, lisatéoons that
would help them go beyond a vague consciousnesrdingly,

we proposepractical means to assess disciplinary distances so

that actors get a clearer view of overlaps and ev@raps in

terms of methods, specialised language, referemoesconcepts,
etc, More precisely, we chose to focus on two promine
potential biases and/or misunderstandings in tlevelvesearch
context:

- is there today a sort of “spatial bias” in the wave handle such
data sets (in other words, a predominance of spmaceric
concepts and tools, with time seen as a seconasiyecn)?

- are there linguistic biases that prevent actorsonf

understanding one another in a clear-cut way (iheotwords, do

discipline  create jargons that result in potential
misunderstandings, with the same word corresponding
different notions here and there)?

Accordingly, we developed two different survey joails.

The first protocol (section 3.2.1) focuses on asialy a potential
spatial bias.lt results in a visuaineasure of impacmeaning here
a measure of how familiar actors are of some dasgual
solutions. The hypothesis is that if analysts havéar better
knowledge of classic space-oriented visualisatibas of classic
time-oriented visualisations then it is likely ththiey do have a
bias. Additionally, this first protocol gave us tbeportunity to
also measure the impactiofovis (Information Visualisation) as a
discipline, and as a set of practices and solutionsctors having
no or very little implication in that field.

The second protocol (section 3.2.2) focuses on ralysis of
similarities and differences in the way actors frorarious
disciplines interpret terms. The hypothesis herethist some
terms, or some classes of terms, may have beerpiieted in
narrow ways here and there, threatening the capatictors to
get an in-depth understanding of the positions amathods of
others.

Both protocols build on methods and practices #natof rather
common use: qualitative questionnaires to be filledy a target
group (see for instance [13] and [14]). Some sigaift
differences in terms of practical implementatiorwbger need to
be pointed out. Accordingly in the next section present the
conditions of the experiment: who was targeted ahg, what
exactly actors were asked to do, what methods weesl, and
ultimately how we compared this first “benchmarkiperiment
with some further survey®Ve then focus on the visual results:
how the visualisations were designed, and whatupgcthey
helped us draw of interdisciplinarity. Finally, admsions and
perspectives underline what we consider was friuftfiu needs to
be further developed).

We shall however make no claim that the method waeeh
developed can be used in another context withoutpepr
adaptations.

3. EXPERIMENTAL SETUP
3.1 Test group

The experiment was carried out as part of a themsthool
(workshop & tutorials) organised by the MoDyS reshagroup,
and entitled “Modelling and visualising spatial dynics :
Reasoning on long time spans and uncertainty” [TBg event's
aim was primarily to identify and measure similest and
differences in the way events, processes, andftranations are
handled across various disciplines, and when facargus real
cases, datasets and research goals. The MoDyS ([Mgdspatial
dynamics) research group itself started as a fomhere



researchers focused on the intersection of Geosnaticd
Archaeology. This move followed the massive intrcithn for
more than ten years now of space—oriented conaepistools
both in the acquisition stages (Laser scanning,ARDinfra-red,
etc) [16] and in the management and post-procesditigeodata
(GIS, CAD, Spatial analysis) [17] [18].

But the group was then extended to other disciplimefields of
concern — typically History, Computer science, nfation
visualisation, Architecture, Urban planning, Larajse analysis,
etc Accordingly the topics covered evolved, switchifrpm
space-centric approaches to broader issues sushdasstanding
and modelling the time variable, dealing with unaety,
introducing concepts and solutions from the Infdiora
visualisation & visual analytics communitiestc As a result, the
community knew a significant move, from a facedod situation
between two communities, and two competenceswimer (sort-
of) melting pot, thereby opening new communicatballenges.

Furthermore, the experiment was carried out as gfaain event
that was open beyond the research group itselfdrf@an half of
the participants were not members of the reseaxmlpy. In other
words, possible biases that could have resulted &dest group
composed of people having been in contact prewaurs! limited.

The experiment's target audience should thereferermerstood
as the 46 participants of the thematic schoaind not only
members of the pre-existing MoDyS community. A ondy of

that target audience already had opportunities aorycout

multidisciplinary research. Profiles were recor@esdsuch, with a
“main” disciplinary field corresponding to a paifiant's main
education or field of competence, and one or séwaeas of
interest corresponding to his other involvementgyfe 1).

SO

Figure 1: An overview of the profiles of participarts. Each
column corresponds to a participant. Shades of grey
correspond to disciplines or competences. Below thamiddle
horizontal line are squares corresponding to the iiial
competences or education of participants — severalquares,
several competences. Above the middle horizontalnk are
squares corresponding to their current fields of cocern or
research field. Only 12 participants out of 46 carbe said to be
“mono-disciplinary” (columns on the right side of the figure).

The experiment’s initial aim was to try and make ttarget
audience aware of potential communication diffi@sltresulting
from divergent terminological habits, to underlinesaid biases,
and to illustrate the benefits of infovis-inspirsdlutions (in
assessing the above statements as well as morgatjena

reasoning on the time variable). The experimens ater
prolonged with other groups so as to pull togetbdferent

benchmarks.

3.2 Tasks
3.2.1 Measure of impact

Here the test group was shown a series of 44 classi

visualisations, distributed into three categories:

- visualisations of quantities (ranging from Playfaline charts to
Mosaic displays [19]),

- visualisations of space-oriented data (rangingmfrDupin’s
choropleth maps to Galton’s weather maps),

- visualisations of time-oriented data (rangingnfrél.Homma's
candlestick chart to the spiralGraph display [20].

Naturally a number of these visualisations bridgevesal
categories: Minard’'s flow maps for instance hanéth space
and time. The test group was not aware of thisgcaization,
used only for the post-processing of their answers.

We chose to combine classic, pre-computer visuaisa with

more recent solutions since a vast majority oftds group was
quite unfamiliar with discipline-specific trends darsolutions
(notably with infovis formalisms). Each participands asked to
tick, for each of the 44 visualisations, one of todowing

answers:

- | know this kind of visualisation and consider selj as
concerned.

- | know this kind of visualisation and considerself as not
concerned.

- 1 do not know this kind of visualisation.

- | do not know this kind of visualisation but irtk it could be of
use for me.

In other words, what was tested here was firstithygact of a

series of visualisations across the test group, amudrdingly to

some extent across the disciplines the test gromgsponded to.
But what we were measuring beyond that was on cared h
whether or not time-oriented data visualisatiorfiedgd, in terms

of impact, from others; and on the other hand wérettecent

infovis solutions had crossed disciplinary borders.

3.2.2 Overlaying of concepts and terms

Here the test group was given a sort of lexicomdmsvhich we
pulled together 57 terms corresponding to notidmat tcould
appear at first glance as straightforward (“protessime
interval”, “reliability”, “hypothesis”).

For each term, we proposed from 2 to 7 alternataf@nitions (in
French and English) taken from the literature (ellenumbers:
250 definitions, 53 references). Terms were distgd in four
main categories: phenomenon, time parameter, \&icBIt
general vocabulary. Each participant was askeitkofor each of
the 250 definitions, one of the following answers:

- | use this term in the sense given by that dédimi
- 1 use the notion given by that definition, butsie another term
for it.

Participants who felt unconcerned by a term andd@8nitions
were asked to leave the question unanswered. Theg also add
their own definitions for each term.

A fifth category, called “tabula rasa” was proposib@dt gave
participants the opportunity either to propose #néd®n for four
terms we left definition-less in that categoryt@madd a new term
(result : 11 terms and 21 definitions added).

In other words, we tested hesemantic overlayingdivergent
terminological habits, controversial uses of onemtehat may
refer inside one or another discipline to differeations.

In addition, the density of answers for each teemd each
definition, can also be a fruitful indicator, illuating a strong or
weak concern for the notion itself (for instancenation like
“multivocal time”, that one would expect to be aykeoncept
when dealing with uncertain temporal data setsprsingly got
only 10 votes out of 46 voters).



3.3 A “no computer” survey method

After some debate, and despite its cost at postegeing time, we
decided for an “old times” survey method, based poimted

material rather than on interactive platforms - &md for several
reasons:

- If most of the participants had a good or vergadj&nowledge of
computer platforms, some were by contrast lesas¢ &ith such
environments, possibly biasing the results.

- Since the experiment was carried out during aticomg
education event, we wished to foster discussionssrtimall
workgroups, in informal contexts.

- Filling in forms pages long on a computer screften goes with
a good deal of boredom. Since the amount of questice asked
testers was rather high we considered necessamptiade a more
playful, and debate-enhancing survey modality.

As a result, both the above experiments were cdadugasing on
a comparable scenario. The data — may it be Ifstssoalisations
or of terms and definitions- was presented insid® fArmat
leaflets, left for use on a large table for the tghduration of the
event (4 days). Participants could come and goratdhat table
anytime during the whole period, fill in leaflets dne go or little
by little. In order to “vote”, each participant wgiven a specific
inked stamp pad (two colours of ink were used ffedintiate the
meanings of the vote). Beyond the somewhat plag$plect, the
idea was to have votes kept anonymous.

Figure 2: The survey material - printed material ard inked
stamp pads.

3.3.1 Further surveys

This experimental setup was reused in later expeg in order
to try and compare results obtained on the infgat group with
others, and to identify possible biases. Thesetiaddl surveys
were however only conducted on theeasure of impactest.

Groups targeted were last-year students in spedfiarses
preparing them for a PhD. These groups were titis tionsistent
in terms of education —students in mechanical exgging or in
architecture. The same method was applied (exceping

constraints, stronger here) and results are disduse the
conclusion section.

4. ANALYSIS OF THE RESULTS

Following the survey, we analysed the results thhodour
graphics aimed at having actors get aware, thraigghal means,
of distances between them, of overlaps and nonap&r The
paper-based survey was transferred in an RDBMS$tstithat is
queried on the fly in order to output SVG (Scalablector
Graphics) interactive visualisations. For didactmurposes
(illustrating the potential and variety of infovisspired
solutions), we chose to use two classic, easyad vesualisations
(BubbleViz and sparklines) and to develop two deaiisual
displays, with strong interaction modalities. It dear that
alternative designs could (and probably should}dsted, with
possibly better results. However the four solutiomsre duly

decoded and commented by actors during post-evestimgs -
and accordingly played their expected role.

4.1 Measure of impact

The first visualisation we developed was aimed malysing
globally the “quantities” of votes. It builds on ethclassic
“bubbleviz chart” formalism, with each line correspling to one
of the four possible answers (Figure 3, from topdttom do not
know but could be concernedio not know,know and not
concerned, know and concerne@ach column corresponds to
one of the 44 visualisations in the survey, andsthe of circles or
bubbles corresponds to the number of votes.
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Figure 3: Partial view of the bubbleviz chart, with the four
lines of votes. Bottom glyphs correspond to categies (from
top to bottom, quantities, space, and time).

Categories (quantities, space-oriented data, tiresved data) to
which each visualisation corresponds are shown deued
glyphs in a bottom line, and some interaction add&He
visualisation does reveal some interesting patt@figaire 4):
- Voters are clearly more familiar with visualisats of quantities
or of space-oriented data (left and middle parttheffigure) than
with visualisations of time-oriented data (righdesiof the figure).
- What is more, when voters claim they know vissations
dedicated to time-oriented data these solutionsak@erivatives
of the traditional timeline paradigm (1, 2, 3, 4).
- Some interesting exceptions strike out — milessorn the
history of data visualisation that seem forgot&h (
- Finally, some poorly known concepts are pointest as
potentially interesting (a’, b’).
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Figure 4: The bubbleviz chart showing votes per viglisation.

But at this stage the disciplinary field of votéssstill not taken

into consideration. This is done through anotheunai formalism
(Figure 5) in which what is observed is, for eatlthe 44 classic
visualisations, whether there is a relation of thes to the
discipline of voters. In the centre of this concengraphics two
pieces of information are encoded: the categoncébegories) to
which the classic visualisation corresponds, ard date of
creation (Figure 5, a, b). Each angular sector tt@responds to
a given voter, and the main discipline of voterseigresented by
the coloured exterior rings (Figure 5, c). Someerattion is

added (on/off switches for textual data or links itedepth

descriptions of the visualisation). The visual falism helps
pointing out differences in terms of backgroundreferences, of
expectations, inside the target group. Figure Sesmts votes
corresponding to a mediaeval map that appears tthbla Paris's
'‘Book Of Additions', a typical ribbon map buildirg the notion
of ordinal time. Naturally here archaeologists dmstorians do
know, if not this specific map, at least this tygfeepresentation.



By contrast, a majority of geographers and compatéentists

apparently never came across such graphics. Batra imtriguing

observation can be made: almost one archaeologibistorian

out of two declares he feels unconcerned by sidori maps.
e

know and concerned

know and not concerned

do not know

&4 do not know but could be concerned

Figure 5: Votes and profiles of voters for a givenisualisation.
Left, results for W.Paris’s London-Jerusalem itinerary, Right,
legend of the graphics.

The formalism can also be used to compare answdecied for
several visualisations. At times the result is maHike a surprise
(Figure 6) - some classiese known by a vast majority of voters.
But this result still gives a useful indicationna it ultimately
corresponds tahat references people have in common
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Figure 6: Comparison of votes for two classic soligns —
Minard’s flow maps and Marey's chronological chart.
Unsurprisingly, both are familiar to the whole testgroup.

The result can also be hard to analyse, with rathaotic answers
(Figure 7) andho real discipline-specific behaviours striking out
(except in the computer scientists group - bottolue ring).

Figure 7: Comparison of votes for M.Homma’'s candleick
charts and F.Galton’s weather maps.

However one clear indication is given: inconsistesinside each
group, and a rather poor impact of classic infedhkitions in the
test group. In short this concentric visual fors@lihelps reading
behaviours and backgrounds, notably:

- Discipline-specific knowledge patterns

- Common references across the group

- Discipline-specific behaviours (fields of concethat are
privileged, solutions that raise an interest).

But in many test groups some people are likelyite dast, and
somewhat untrustworthy answers — typically heresibbs a
systematic “I know that kind of visualisation” arexw This is
detected through a third visual formalism (Figu)eiispired by
E.R Tufte’s sparklines [21].

Each line corresponds to a voter (a coloured dotthan left
identifies the discipline), each column correspotaene the 44
visualisations. Read horizontally, the visual folista helps
spotting individual behaviours — voters who oftdrstain from
giving a vote, voters who almost always give thenesanswer,
etc.
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Figure 8: The sparklines visual formalism — two indvidual,
specific behaviours are spotted.

This last visual formalism also has an additionaler this of

assessing “how thirsty to know or use” voters @m.interactive

menu allows to remove all answers from the spaekliexcept one
(Figure 9). On the left part of Figure 9 only tHedb not know

this type of visualisation (and do not want to)’semers are
shown. On the right part of Figure 9 only the “l Wlat know this

type of visualisation but | think it could be ofaufor me” answers
are shown. The contrast is striking — with someerotefinitely
not convinced of the potential of the collectionvidualisations,
and others clearly willing to go further. This véddormalism also
underlines a rather weak interest by the test grfmrptime-

oriented visualisations (right columns of the spads) — once
again an eye-opener for the community, and a pe@tefinitely

needed to check.
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Figure 9: Sparklines showing (left) only the “I donot know”
answer and (right) only the “I do not know but want to”
answer (partial view, two opposite behaviours spogd).

The tendency is confirmed in a variant of the sjigek formalism

where the 44 classic visualisations are distriburethree groups
(categories quantities, space and time). A visahlt®n like the

peopleGarden metaphor [22] for instance apparentsed very

little interest. This is an indication that infovés such remains
something like &erra incognitafor the test group.

To sum it up, the bubbleviz formalism is used tdanpmut a
common trend inside the whole group of testerso@smaivileged
over time); and the concentric visual display ufides biases of
sub-groups of testers (discipline-specific behargpuBoth can be
used to share a common understanding, as unvéitere than as
statistical indicators, naturally).

Finally, the sparklines formalism is used to detecdividual,
specific behaviours and therefore rather correspotm an
“expert” view of the survey’s results.

4.2 Overlaying of concepts and terms

The above measure of impact is supposed to helguriagwhat

tools for visual reasoning actors have in commdn an

interdisciplinary problem-solving situation thene a@arlier stages
when what is at stake is reaching a common undelstg of

concepts, notions, terms that will form the badishe common
investigation.

This is precisely what we have tried to analysethis second
experiment. The resulting visualisation is loosakpired both by
the franco-polish mnemonic methd@3] and by thepostHistory
visual formalism [24]. It combines a reading of tt@lection of
terms and definitions, a reading of votes, andaalirg of votes
per discipline.

The collection of terms and definitions is whatpiesented to
users by default. Terms are distributed into caiego
(phenomenon, time parameter, uncertainty, genevahhulary,
tabula rasa), forming sort-of tiles (Figure 10)sitte a category,
each term is presented as a smaller, square Sieleinwhich
definitions for the term are presented as even leméles. A
different outline colour is used to differentiatefiditions in
French or in English. Basic interactions allow gstr read the
definitions. At this stage the collection itselfanalysed, with for
instance a rather high density of definitions imsacategories.

Time parameter
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Figure 10: Visualisation of the collection of termsand
definitions, distributed by categories.

Votes are introduced on user demand, as an adalitiayer
composed of small red or green squares for eachititf
(Figure 11). The surface of those squares is itigdizaof the
number of votes. Colours correspond to the meawiiige vote:
Green | use this term in the sense given by that d&fim

Red | use the notion given by that definition, butide another
term for it.

The visualisation can be analysed term by ternmh fat instance
cases when one definition is privileged by votess l@rge,
dominating green square for one of the term’s daims, see
Figure 11, a, “cyclic time”). In other cases seVeefinitions are
considered as equally relevant (green squaregmlasisizes for
several definitions of a term, see Figure 11, hefpomenon”). As
a consequence actors are made aware of an overlelyallenge
(If the definitions all agree then the notion behihe term is a
shared one, but if they differ then various intetations of the
term are present in the test group).

Controversy is clearly assessed (red squares)and definitions
are rejected by a large majority of voters (redasqubigger than
green square, see Figure 11, c, “dynamics”, “dondfi“event”).

What is shown here is a sort of common interdistgsy

behaviour: the notion depicted by the rejectednitédin is used,
but another term is used for it.

Finally there are cases when one definition is Bguejected and
agreed with (see Figure 11, d, “generalisationybjectivity”,
“representation, “information”). Now this is typibathe notions
an interdisciplinary community will indeed have discuss: not
making that effort would most probably result in
misunderstandings, and accordingly in delays aaffiaiency.

The amounts of votes for each definition, and eaofm, also give
an indication. The number of votes in the “time guaeter”

category (top right, blue outlined tile) is visibgmall, at least
smaller that in the other categories: the test greeems to pay
less attention to time than to space, and as aeqoesice feels
unfamiliar or unconcerned with a wide range of tersuch as



“chronon”, “temporal operator”, “branching time” tce In
addition, categories can be observed as such, igndeFL1 shows
that the uncertainty category (black outline) corites a high
number of definitions that are questioned — ancaidir that the
community would need a thorough debate if it wasdeact in an
interdisciplinary analysis process where such matiare key.

R [Cas

Figure 11: Visualisation of votes — definitions in the
“uncertainty” category, outlined in black, appear as quite
often controversial.

At this stage what the visualisation shows is aalmicture of
where controversies are. But the discipline of kot not visible.
This is done though a third level of interactioliowing users to
read for each term, and each definition, each iddal vote
represented by a coloured vertical bar (Figure 12).

Ml Assence su sein dune collecton de données dune
I®  partie des descripteurs

WWhen missing values ace intended to be included but are
net present,

L
it

I'la Ve view missing or incorrect data as @ type of uncertainty. Data sets missing farge amounts of ¢
IS with information that s known 1o De &rronaous should g Considsred Incamplate. Oiata may cont
i t arder lo impact certainty.

IIHQIEI\Q;: mpartante {de quelque

L1 in d'une collection de dannée farmant
=

récit. d'une partie des indicabions

By o =aEl a0 CRE
] |—. _! [ ] ml u 1
m
“es Een e e[RRI W
FrizcrRer -
[ anm |u el Wl [ Ehilml (=2
e HE EEE I RO e

[Faraml [Fims = L] E-'D S BT ekl
[w | ald

T T TETTETE

Figure 12: Visualisation of individual votes for agiven term.
To each definition (written above the tiles) corregond lines of
vertical bars — each bar is a voter, and the bar'scolour
represents the main discipline of the voter. “Greehvotes are
aligned in the top row, “red” votes in the bottom row.

This visualisation is used in a fine grain analysiorder to try
and spot discipline-specific interpretations ofntsr It helped us
uncover patterns we would not have expected — ristance
controversy over the term “information”. One wouilchagine

there is no need to have a debate over what it sndart one of
the definitions we providediriformation [is the] result of the
interpretation of raw data in a specific contextas rejected by
geographers and geographers only — an indicatiahdébates
needed so as to have the notion clarified insidectmmunity.

5. LIMITATIONS AND PERSPECTIVES

We have presented an approach aimed at an awakieyiagtors
to the practical and partly avoidable difficulties of an
interdisciplinary research. The protocol includee major steps:
- A survey method highlighting overlaps and non#ta@s in
terms of background, references, terms and not{@anmethod
willingly undemanding in terms of learning curver ®f
familiarity with computer platforms).

- A series of visualisations helping to pinpoinsapline-specific
behaviours, and more generally to analyse the glsrwesults
from a variety of standpoints.

It has to be stated clearly that a number of biasgs introduced.
The first and prominent one is the data set itskbtith the
collection of classic visualisations and the cdltat of terms are
subjective collections. Other samples may have resulted
different observations. Another bias to point ositthe survey
method: we privileged a (supposedly) playful andbade-
enhancing survey modality — but we acknowledge ans\given
by participants may have been influenced by thé taat some
chose to go though the survey with a friend oreagle, and
accordingly may have changed their intuitive votdiofving a
debate.

But in parallel, it should also be said that ourlgawas nothing
like reaching general conclusions. Our intent wast o
encourage debate, a debate we nourished by nurabdrfacts,
and additionally to publicize infovis-inspired stbbns in a
community where they are not that influential. Wake no claim

on the generic aspect of the survey protocols wee ha

implemented, of the visualisations we propose, 6rhow
representative the target groups are. Yet we terabmsider that
the very approach — having people, if they aredeact in an
investigation process, say out where they stangranotical terms,
through concrete and structured interrogationsn-bma plus in
the context of complex, multi-faceted, problem-gudvsituations.

Following this first experiment, where can we gat?eOne thing
we did is compare results with a second target groo the
measure of impact experiment (see section 3.3.1dbaBy
behaviours remain consistent and somehow expetttedsecond
group are pre-PhD students, not directly involvedhie handling
of spatio-temporal data sets, and accordinglyess familiar with
many of the visualisations we had selected. Thexesame more
interesting differences though, such as the “tHostknowledge”
indicator — significantly higher in the second gwoon some
specific visualisations (TimeWheel formalism or pkxfsarden
metaphor for instance). A further enlargement eftdrget group,
notably through the development of a crowdsourglagform, is
one of the directions we investigate. This wouldl dar a
significant rethinking of the technical platformdawould require
in particular more interactivity, and more updaliapi

6. CONCLUSION

Our intent with this experiment was to use a sup@jocol and a
set of visualisations as eye-openers for a commwfiite outcome
of this experiment is therefore neither a protooot a set of



visualisations, but the influence they had on pagadints,i.e. a
greater awareness of:
¢ unthought-of biases in the community (predominasfce
space-centric solutions),
¢ lacks in the handling of the time parameter,
¢ potential support of infovis-birthed formalisms ihe
handling of spatio-temporal data.

In short, the experiment shows that in an inteidis@ary
investigation process, or in a problem-solving ain, actors
will better and faster communicate with one anoihéney have
been given practical means to assess disciplinastartes. But
this can only occur if a scenario of interactiors h&en designed,
here consisting of a survey + a set of visualisatiarhe scenario
we propose is certainly questionable, but a lacscehario simply
results in an ignorance of disciplinary distances.

Accordingly, this paper calls for the emergence sufrt-of
dashboards for interdisciplinarity consisting ofstatements of
distancesbetween actors, prior to their actual co-actingcts
dashboards can be seen as tools to initiate a nima
interdisciplinarity to what [1] callsransdisciplinarity, i.e.[...] a
common system of axioms for a set of disciplines
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