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General abstract

Wheninvestigating the evolution of language, scientstenapproacloneprominentquestion What
makes humans humaWhile researchermight share a commoquestionthat motivates thento
investigae the origin of language, they do not share a common definition ofdhginal term. The
current dissertation hypothesssehat definitions of language are everchanging, temporary
constructionswhich are implicitly informed by historical andsocial valuesBy utilising a mixed
methods approachwhich combires socichistorical research with quantitativetrategies,three
examples are investigatel) Language defined aspeech(oral norm) (ii) Language defined as
highest evolutionarachievement$cala Naturag (iii) Languagedefined from itsexternal structure
(Behaviourismh The dissertatiomeveals andlustratesthateach of thehistoricalconstructions has its
problems.Regarding (i), aistorical argument from analogy to theafieliscourse reveals prejudices
towards nonverbal forms of communicatiohddressing (i), aquantitative text analysis on 915
articlesfrom a time span o010 yeardestifies the use of valdaden adjectiveih some publications.
Analysing(iii), a citation network on 653 articlepublished ovethe time of69 yearsillustrateshow
the termintention enters a discourse that originates from a behaviouristiamdaturned into a
cognitive one The quantitative evidence revealed by the dissertation deratassScience is not,
never was antikely never will be free from social and historical influesaceéhat is not a problem. It
is a problem, however, to neglect or ignore those influences. The currerdmagtsis points to them
in order to enable the reader to develop a critical standjpoingélation to the currentand past
language origin discourselence providing evidence by systematic investigation of these vaduas

active contributiorio scientific selfcorrection.



General introduction

1. On the author

1.1 Background
Admittedly this dissertation has an untypical, since perdoegihning Theincentive to comment on

the personal background and motivation of the author of the dissertatiom&ght of the past three
and a halfyears of work Transparencyabout motiation, assumptionsand personal background
playsa keyrolefor reliable and good science.

An article from The New Yorkeron the soecalled replication crisis in science (sedGeneral

introduction section3; p.10), concludeswith a simple, though far reaching, senten@évVh en t he
experi ments are done, we s(Lehrkr] 201R)énvfaet, this & witahlo 0 s e w
realised when | was finishing my maskeproject in 2010preparing to write up the results for

publication.

At that time | was enrolled in amAnimal Behaviour and Neobiology programme. Prior to that,
during my undergraduate studies in Biology, | was additionally attending courses in the Philosophy
DepartmentTogether with myformer supervisor Constance Schawff interpreted the results of my
observatios on courthip behaviour of male domestic zebra finches. The video recordings showed
males approaching a female whéieaginganddancing We felt the multimodal combination of song

and dance during courtship was worth to report, since it reveals that the zebr#® $igoalling
integrates more than one modalippssibly pointing towards a common biological substrateitoan
communicationWe struggledhowever in finding theappropriatevocabulary: Do we descrideody
movement®r gesture® Should we call itan act ofcommunication or signalling? Do we observe
danceor stereotypic movememt€an we comparbuman languagéo animal communicatiomr is
thatcomparison a category erroi?hat did weobserveand what do wéelievé® We decided to write

a mostly, asl would characterise it today, behaviouristic articleith some use otognitive
vocabularyWhat was denoted distereotypic movemedtt one pointvastaken ud at egestusds i
whose furtheri nvesti gati on ficoul d ext enhumah Bpgechnamdner ou s
bi r dgUlrichy Norton, & Scharff, 2016, p. 293)

| describe this personal experience, because the scene captures mhahsbfould becomiie focus
of the current dissertation projedEspecially thanfluences frommy current place of workprimate
research in a cognitivethology tradition) as compared to my former place of work (birdsong
research in a behaviouristhology tradition)stimulated many questionshich | later started to

investigate.



1.2 Motivation
Yet again,| will annotate something that isot uncommon, but not commonly mentionethe

motivation of conducting the dissertation project changed in the coupsejettnoticealte.

When | wrote the initial proposal to that project, | was primarily focussing on the questimw to
provide a sound theoretical framework for studiesmssspecies comparative language evolution
believed that the struggles | experienced paap were caused by insecurities about knowledge of
existing philosophicalschools ofthought | believed that a more tlrough analysis of the
philosophical concepof language would helpo improve theoretical substance and clarity in any

empirical stug.

When | realised that there is no philosophmaicepiof language, but myriads obnceptsand when
| realised that the discussiondooth in empirical as well as in theoretical studiesomehow repeat
themselves with only little progress increasngly started focussing othe implicit background
assumptiosof researchers.

At this time | got in touch witla field calledmetaresearch Soon | understood that science is done by
human beingand $nce every human being is part of a socidtys i not deliberatelyi prone to bias,

to manipulation and mistakes. The author of those lines is no exclusion. It seems trivial to
acknowledge that, but indeed it is ntistead ofcoming to gripswith theoretical concepts about
language | started toinvestigateresearch articles as empirical source matdoiaempirical meta
analysesMy motivation shifted from the idea to qualify differences in the scaffold of a thedhe

idea to quantifyhidden norms and valuésstead | believe that the current dissertatisnnot free

from bias and mistakes. Obviously neither dropped in on purpbgeuiusuapersonal introduction

to that dissertation miglttelp the reader teveal possible biases right from the beginning

2. Thedis=sertation ftle

The title of this dissertati@h Norms for constructing language in humans and aniéaigght need

an explanationPossiblequestionsare brieflyaddressetiereinafter.

2.1 Why species comparison?

It might sound plain and simple, but it needs whey act ofcrossspeciescomparison to distinguish

the human from nofhuman animald-or instance, @one compares humansitsayi other primates

one will find that bipedalism stands out. As one compares humansawi birds one will find that
bipeddism is not that exceptional. The same holds true for traits like human hairlessness, or the
possession of an appendix. Afithemare presenin a slightly different fornin other species as well.

As of today allphysiologicaltraits, can be traced back in their evolutionary history to other species.
They cannot serve as a characteristic to distinguish humansnboimuman animalgualitatively.

Instead they confirm a common insight from evolutionary theory that differences betpeeersare



of degree and not of kind'hat phrasing was originally used by Charles Darwin who literally wrote in
The Descentof Man fiNever t hel e snindbetiween nthih dndl ther highmecaaimalsngreat
as it is, certainly is one of degree andodt  k(Daminp1871/1963, p. 85, italics by R.U.)

Darwin wern one step further when he wrote that senteHeedid not only predict gradual differences
on a physiological, but also orpaychologicalevel. It is exactly that prediction thatssll discussed
nowadaysAs Marc Hauseoncewrote fi € yve tend to benuch more possessive about some traits
than other§g éd(Hauser, 1997, p. 31 fact those traits researchers aterentlypossesedare of
psychologicahature.If there isanytrait that separates human from Awimman speciegqualitatively,

it is assumed to bepsychologicalather than physiological trait.

Consequently, sking for unique psychological traitgas theorigin of comparative psychologgs it

exi sts today: AThe field of comparative psychol

human cognition [ é] comparative approaches have

hypotheses regarding the origioEhumanu ni g u e c (Rosatii Wobbem Hgbes, & Santos,
2014, p. 449)

The motivation to identify human unique traits is not only inherent to comparative psycHmlody,

a variety of othercrossspecies comparative projects, including those in anthropology, linguistics,

biology or philo® p hy . For that reason t he -gspécescomparaivei o n

scienced in general, instead of O6comparative

Even at the psychological level, there are some traits that researchers ar@terested inthan
others. To put it less formally, the possessiothehumanorigin of language is a lorgunningissue
in species comparative sciences. It needs further elaboration to understand whatlaxgetige

makes special as compared to other psychologiatasst

2.2 Why language evolution?

The intuition that humans aexceptionalas compared to other ndmuman animalés widespreadn
the crossspecies comparative literaturelowever, from a biological perspectjvany species is

exceptionalsince theestablishmendf taxarequiresuniqueness.

If onelooks backin the history of crosspecies comparativecienceone will find numerous claims
concerningsupposedly human unique featusadlustratedin Tab. 1. More examplearereviewed in
Hauser(1997, p. 31) The debaten any of the listegpsychologicaltraitsin Tab. 1 often follows a
similar structure A trait i for example, tool use and tooproductioni is believed to be unique to
humang(Oakley, 1956) Then someone observes, agha toolcase, that chimpanzees aasetools
(Goodall, 1964) It will not take long thatcritics will agree thatool-useis not unique, butool-
productionstill is. Soon after, another scientist will makan observation on thassueandwill find
evidence for toeproductionas well(Boesch & Boesch, 1990yhe moreevidence piles up for apes,

themore observationfor tool-useandtool-productionwill drickle dowrdto nonprimatespecies such

4
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as birds(Weir, Chappell, & Kacelnik, 2002pr fish (Brown, 2012) At the end ofa longdebate one
often finds two possibleutcomes Either, scientists will accept that the traitissueis not human
unique, orresearcherwill choose to redefin@ (Frederick, 2015, p. 300As in the case dbolsthe

guestionchanged toWhat exactly constitutesiaking For someresearcherthe production of tools

resson fAcumul ative cul tureo, fidi agn(Waedem, 201keear ni ng

Bentley-Condit & Smith, 2010 for Review From this perspectivéhe traitremains humamnique
Otherscriticise that anthropocentric perspective and uke availableevidence @ conclude that the
trait differs onlyin degree(e.g. Brown, 2012; McGrew, 2013; Pepperberg, 20B85ically, such a
debate as reproduced for tage and toeimaking exists foanyof thegiven examples Tab. 1.

Table 1 Short listcollecting few examples ofraits oncesupposedo be human unique antbwadaysunder
debate

Claims about human uniqueness Doubts

Tool production (Oakley, 1956) Tool production in chimpanzeéBoesch & Boesch,
1990; Goodall, 1964and birdgBluff, Weir, & Rutz,
2007; Weir et al., 2002)

Episodic memory(Tulving, 1983)& Episodic memory ancthentaltime travel in birds
M ental time travel (Suddendorf & Busby, 2003) (Allen & Fortin, 2013; Dally, Emery, & Clayton,
2006; Guntarkin & Bugnyar, 2016)

Recursion(Hauser, Chomsky, & Fitch, 2002) Doubts about the pivotal role of recursi@artins,
Mur gi |, Oh, ad&firBtéouneeth, 20
experiments with bird6Abe & Watanabe, 2011)

Rhythm (Patel, 2006) Rhythm perception found in a bi{Batel, Iversen,

Bregman, & Schulz, 2009)

Language, however, stilllgys a special rol¢o thatdiscussionThe linguist Dereck Bickertoronce

wrote AUni gueness isnb6t t héBickedos, M9, p. 21)Fbrirekearchers s i
like Bickerton the evolution of languagappearsvery unlikely, becausdanguageseems to exist
without appropriate comparison. Heontinues thafi For e v éuniguétoh ihreg t hat 0s
you can see what was therddye it, what evolution had to work on in order to produce it. Not with

| an g u(@igkertory 2009, p. 21)While many claimsabout qualitative diferenceshave fallen

short, claimgelating tothe uniqueness of human language are pervabalde 2is an addition to a
similar collection from Mar Hausen(1997, p. 33and listsstatementss they can be found frequently

in the literaturel nd e e d, one could go so far as Hauser
have, an obsessi orHaaséradd97p. 30)Many af the gquotatione feodab.@

stress the qualitative difference between humans and other species.

To ask whethelanguagdliffers qualitatively or quantitatively to animal communicatisrone of the

main issues of the discoursehat isshown in an exemplary way by reference to a recent exchange

S

bet ween Noam Chomsky and Tecumseh Fitch, wher e t

truly fAunique t o (Chomsky rRE7Randnthe ¢éattes emirbdicts that dy writing
Amany human conceptaal asnt maRtchi20ldy | bge® c



Table 2 Collection of quotesfrom different scholarly fields, research groups and yeamsntioning the
uniqueness of human language

Reference Claims concerning the uniqueness of human language

MaynardSmith & Harper, | "Language is the crucial difference between humans and other animals"
2003, p. 130

Christiansen & Kirby, "Language is onefdhe hallmarks of the human speciean important part of
2003 what makes us human. Yet, despite a staggering growth in our scientific
knowl edge [é] we know comparativel
language originated and evolved into the comfiteguistic systems we use
today."

Zuberbuhler, 2003 "Language is without doubt one of the most intricate and complex behaviors
known to date, and among the few that clearly distinguishes humans from th
of the living world."

Bickerton, 2009, p. 4 "Language is what makes us human. [...] It's also the greatest problem in sci
Chater, Reali, & "Indeed, our uniquand nearly universal capacity to acquire and use language
Christiansen, 2009 even been cited as one of eight key transitions in the evolution of life"

Jackendoff, 2011 "The human language faculty is a cognitive capacity shared by all normal hu

but no other species on the planet.”

Hobaiter & Byrne, 2011 | "ltis a truth universally acknowledged that the greatest cognitive difference

between humans and other animals lies in the use of language; thus, it is no
surprise that vigrous research attention has been paid to communication amg
primates."

Taglialatela et al., 2015 | "Human language is unique within the animal kingdom."

Smit, 2016 "Humans are unique because they are languawy creatures.”

Oesch, 2016 "Language may be one of most important attributes which separates humans
otheranimal species"

Townsend et al., 2016 "Language is considered to be one of the pinnacles of human biological evol

Its emergence in thdomolineage was presumably enabled by the presence o
set of cognitive abilities and ecological conditions not shared by other specie

Basically, this argument exists as long as Charles Darwin put out his predoftibie humamon
humancontinuity. It is worth reading the Chomsky and Fitch articles and to compare them with the
first chapter fr oifheGimagTongyRadich pofrayskadvery simdaddbate

from the 19" centurybetweerthel i ngui st Fri edrich Max M¢ller (fLe
brute wil./ Midler, 61885, p. 3ty mad sCh drol; es Darwin (there is
| angua g eRadick, 2007, g B6}t seems that not much has changed ever since.

If a scholarly issue is contested over such a long period of time, than it suggests the assumption that
thereal disputeis onsomethingelseThe | i ngui st Tal bot Tayl or once
satisfying a peoplebdbs feeling that they are speée
humanity and the ani mal ki ngd o ifTaylot, 1087t pp.v&®8).c h s e p «
As Taylor suggests in hisssaylanguagemay serve atamousnarrativeto human speality. This is

the case because among most other psychological teaitgjagestands out for its often attributed

importancelndeed, 6r manypeople language ithe most importanbr primary trait as compared to



less important or secondary traits sucht@ol production mental time travelor syntax While

secondary traitg€an be explained by widely shared cognitive processeasany speciesprimary

traits, like language make possible all other human accomplishmefus Snowdon, 2004, p. 131)

Someti mes the distinction is also madewithat ween
similar result(Hauser et al., 2002)n philosophythe importance of language covered by the

6l anguage of t homhg hcth Hhyokirf$astserasiudsité forhmiany secondary

traitsi it akes pl aces i nMuemt, 206E0nTaken togétremtlese aligcassi@xplain

why languages often perceivda s key narrative to explain the suj

To sum uphe chapterthe inquiry oflanguageandthe questions abodts origin serve aexample for

the current dissertation projefctr four reasms. First, the déatehas a very long historical tradition

and dates back tat leastancientGreece(see Modrak, 2001)That allows analysing large time
frames.Second many animals do communicate, which is why comparisons to human language are so
frequent and relate to a large collection of diverse spésdesNaguib, 2006 hird, humanlanguage

is often described a®ne of thecrucial traits to distinguish humans from ndrumanspecies(see

Tab. 2). Finally, researches aremorepossessivaboutlanguage than about most other psychological
traits because of the narrative functiorhat possessiofis assumedo inform the debate not only by
actual evidence, but to influenedsothe subsequerterpretation Interpretations are governed not
only by facts, but by a variety ofalueladeninfluences. The next paragraph will explain in more

detail what that means.

2.3 Why norms and values?

Science is built up of facts, as a house is built of stones; but an accomuwhfacts is
no more science than a heap of stone is a h@gBséncaré, 1905, p. 141)

Thetermd n o migtd evoke thano s t reaction to the dissertation
defined.They encompass any decision in scientific pradtiegis not based orvidence Admittedly,

the definition of norms wasarrower in théeginning of the dissertatiqlirich, 2016)as compared

to thestudies thafollowed The reason foadjustingthe notion was due tthe subtle implicit, and
sometimesunwantedcharacter of normsHence, he termnorm got increasingly replaced in later

studies byalternativenotationsl i ke o6val ued or 0s ocAsamentiameddn hi st o
publication 2 (Ullrich, Mittelbach, & Liebal, 2018)the scholarly discussionsually distinguishes
betweerepistemtogical andnon-epistemologicalalues(e.g. Dorato, 2004; Steel, 2010he former

are acceptedvalues becausethey encompasgood practiceslike a scientisés conviction for
transparency or reproducibility. The latter are perceived suspicjaislye they encompass moral
judgments or political convictiongdence, when it is said thaiorms encompass any decisdn

scientific practice thaare not based omrvidenceit refers to norepistemologicaforms, only. For the

sake of convenience mamaythors call those neepistemological norms simplalues(cf. Elliott &

Willmes, 2014)



Whateverthey arecalled, the presence ofaluesor nonepistemologicalnorms is more likely
perceivedasan error in science or asan indicator forbad scietific practice As suchit should not

have to play a rol e: iSubj ective accoyMogies of th
2000) In fact, not onlyscientists themselves are sceptighbut values and normbut the general

public likewise In a study that examined how citizens view scientists nwhigey publicly
acknowledge values, Elliott and colleagues found preliminary evidence of reduced cregdibitity;

McCright, Allen, & Dietz, 2017) Consequentlymany scholars defendwaluefree idealof science

(Betz, 2013; Hudson, 2016; for an overview, see Reiss & Sprenger, 2014)

One inspiration for thealuefree idealdates back to the year 17&®@here the philosopher Immanuel

Kant wrote thatthe only soundscientific investigationress on mathematics(Kant, 1786/2003,

p. 15). According to that, an-mathematical ifluencesi such as narrativesalues and the liké are

problemati¢ because they are simply unscientifRoald Hoffmann explains Betause narrative is

not reducible to mathematics, it is not given its due in our scientific worlda nd h e iTcoont i nu e
bad; storytelling is both ancient and deeply human. It is a shared treasure between science and the arts

and humanities.(Hoffmann, 2014)

The second part of the Hoffmann quotation includesctdral issudo the valudree ideal. Again,
one can explain this with Kantvho mentionsa few linesbefore his earlie quoted statement that
scientific inquiry inevitably rests on metaphyst assumptions, becauske terms and concepts
needed for scientific descriptiamannot beempirically measured or mathematically deducédant,
1786/2003, p. 3). Indeed there exists a growing body of literature that suggests that vahees
inevitably intertwined with scientific practicgAllchin, 1999; Douglas, 2009, 2016; Elliott, 2017;
Longino, 1990; McKaughan & Elliott, 2015The followingcartoon Fig.1), whichis famous in the

internet and sometimes showatconferences on animal cognitianightillustrate thatproposal

As the person on the desk asks the recipients t
viewer: On wiich basis did the researcher select the species and why? i€mbakis did the scientist

definethe task? On wibh basis did the examiner imulate the expected outcome? The dissertation

argues thathe answers tohese questions are not based on evidence, but on values. The cartoon

reveals the omnipresence of them in scientific practice.

! original: Ach behaupte aber, daR in jeder besonderen Naturielwreso viel eigentlicheWissenschaft

angetroffen werden kdnne, als dakliathematikanzutreffen igi (Kant, 17862003, p. 15italics in origina)

2or i g iEmenilich soAzunennende Naturwissenschaft setzt zuerst Metaphysik der Natur voraus; denn
Gesetze, d.i. Prinzipien der Notwendigkeit dessen, was zum Dasein eines Dinges gehdrt, beschéftigen sich mit
einem Begriffe, der sich nicht konstruieren lasst, weil das Dasein irerkéinschauung a priori dargestellt
werden kanrii (Kant, 1786/2003, p. 13)
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THE SAME EXAM: PLEASE
CLIMB THAT TREE

Figure 1 Cartoon from unknown origin illustrating the influence of values on scientific practice. See text for
details (Retrieved fromgoo.gl/o5fErwW; 27.03.201)8

Values governthe use of terminology, the types of modeégarded as most compellinghe

experimatal design, thestrengthof evidence required, the conclusions drawn from an observation,

the explanations regarded as appropriatied the storytelling in publications following the
experimentgDouglas,2016; McKaughan & Elliott, 2015)lust he very perspectiven a topici top

down versusbottom upi turns out to be value judgemer{de Waal & Ferrari, 2010 hat is to say,

when researchers decide to investigé&ewWaatéhe Apir
Ferrari, 2010)such as linguistic abilitieé= top down) they are more likely to fid human unique

traits,than focussin@therwiseon vocal learning and associative learning (=bottom@pge more, a
citation fr om AmalcContranicatiewilldsaggdstaengon forthati The hi st or vy
of our species shows that every timdiscovery has been made that challenges our domination of the

animal kingdom, we are disbelieving at first and, once convinced, unleash all of our intellectual
horsepower and search for something else that wiluseipart fromthem @Hauser, 1997, p. 30

italics in original)

As reasons wherpresented above, the current dissertation assinaieglues are inextricably linked
to crossspecies comparative research on language evol@mentists arlumans and hengmart of
avaluebased and valdedensociety Consequentlyit is theidea of the dissertation to reveal and to
monitor those values. Thdeais furtherillustrated by Kevin Elliott in his recent bodk Tapestry of

Values The quote summarises the purpostheflissertation:

Attempting to exclude values is a bit like olag that knives should no longer be
allowed in kitchens because people couldrjered by them. Values can cause serious
problems in science, just like knivesn cause significant injuries, but the fact that they
can be used unwisely anappropriatelyin some cases does not mean that they are
problematic undemll circumstances. Values have important roles to play in scientific
reasoning;the key is to recognize the variety of ways in which they can exert their
influencesand to figure out when thosefluences are appropriate and when thag

not. (Elliott, 2017, p. 8)



3. Theadvent ofMeta-Research

Research produces new knowledggich iscommunicated ifiorm of publications.Publicatiors and
thdr associatectitations constitute the scientific discourséonsequently quantifying the number of
publications or citations often serves as measuremersicientific activity. Apart from ta obvious
difficulties to measure the real numbgestimationdind that scientific activity is constantly growing
(loannidis, Boyack, & Klavans, 2014; National Science Board, 2018, p201Tenopir & King,
2014) A recent bibliometric analysis estimates that research output increaseS%ye8ch year
(Bornmann & Mutz, 2015)This would result inthe doublingthe scientific outputeverynine years
(ibid.). The estimationwastrialled by the author of these lineby performinga quick searctat the
(fragmentary)scientific databas&Veb of Scienc¢hat indexes 2,929,480 publications for the year
2016 but approximately half of that number in 1996 (=1,497,089).

However, the reason to bring upetle numbers is the simple fact that someone has to read all the
publishedknowledge.As should be appareat first glance it is already impossible to keep track of

just onesubdiscipline, such asomparative psychologyn most casesesearchesimply have totrust

the knowledgegublished thereinThe establishment of peegview processes isnie way to empower

trust Journals serve as gate keepers, whereas more prestigious journals receive the most trust because
of their strict review processésso muchfor the theoryln practice, trust in science started fading in

the course of the last years.

3.1 Fading trust in science

Everyone knows that plumbers, carpenters, electricians cannot always be trusted and
t hat it is wise to keeppphi eyet @ont hdesno ¢all
pr of e JFReyembesdpl978, p. 97)

The year2005marks an important turningoint in researcton science Back than the nofessor of
medicine andstatistics John loannidispublished an articlditled Why most published research
findings are falsgloannidis, 2005)According to Google Schat (March 28 2018) the articleis
referencedy 5619 academic publication§hat might come as a surprif® three reasong-irst, the
loannidis(2005) paperis not theonly one thatcriticises current scientific practice as deficieffbr
instance direct evidence fordefective statistics anasearch proceduregas already gathered the
year 1966, where the authors Schor and Karter{1966) systematically investigated articles from
medicine in relation to their statistical soundiieSecond, the annidis essay iwritten in afairly
technical language, including mathematical formulas and theoretical corolBesisle the catchy
title, it is not easy to comprehendhird, the essay is not an original metaearch articlewith an
actual quantitawe analysis performed on a dataset. Ratihés the introduction of a moddbased on

mathematicallogic which predicts that well/alidated large statistical effects are very rare and

% From 295articles they checked, they found in only about half of the cases (52%) a sound statistical validity
(Schor & Karten, 166).
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uncommon. Indeedhey are so rare that they should be observedénydaysciencemuch lessthan
they are reported in theurrent scientificdiscourse For that reasqrioannidis suspects that most of
the findings must be wrondloannidis, 2005) That does not only relate to psychology, but to any

scientific discipline.

However, apparently loannidis was in the right spot at the right filme.essayvas published when
the academiavorld experienced coupleof fraudscanda. One of thenmb e c ame f amo-us as
s ¢ a n(Branfié@, 2002) In 2001,the physicist Jan HendriBchénpublished on averagene peer
reviewed articleon nanotechnologgveryeightdays(ibid.). The outstandingesults he measured in
the Belllaboratoriescould not be replicated by other research grpbpsause they were fatmted
However, the scientificorotection measuresuch as peereview and the need for successful
replication did noteveal his fraudcase He himselfgave reasont doubtashe usedone and the
samefigure for different publicationsAfter that, ®me physicists noticed that th#gepictedrandom
noise indifferent figures was identicalwhereuponinvestigations on the possibility of scientific
misconduct starte(Beasley, Datta, Kogelnik, Kroemer, & Monroe, 20083} a resulteight Science
articles and another sixNaturepublications were withdrawn,all released in2000 and 2001
According tothe blogretraction watch a total number of 31publicationswereredflagged as fraud
(retraction watch, 2018)The scandataisedquestions about the role of -anithors andhe role of

Qrestigioudscientific journals as gaecepers.

Although the dimension of the Sch8nandain physicswas exceptional, #vas notthe onlyscandal

at that timeIn late 2003 Anders Pape Mler, anexpert in behavioural ecology, was found guilty of
scientific dishonestywh er e figood | ab pr ac (OdingeSsneehGilespnFuiyunob e e n
Cyranoski, & Marris, 2007)In 2004 and 20Q8he stercell researcher Woo Suk Hwang pubésgh
two papers irSciencewhose claims were verified as fabrica{@tling-Smee et al., 2007)n 2005
the MIT-based immunologist Luk van Pargsimitted that heltered data in at least one published
paper and in various grant applicati¢@slling-Smee et al., 2007 2001, theHarvard psychologist
Karen Ruggiero admittethat she fabricatedive experiments, published in twaeerreview articles
Shewas further convictedfor manipulatng resultsin a third publication(Price, 2010) Even more
attention received another Harvard psychologigll biologistsix years laterMarc Hauser, wasn
establishedigure in the field of crosspecies comparative cognition, witariousarticles inScience
and Nature In 2011, the University of Harvard found him guilty of scientific miscondircteight

cases, involving &ck of data integty andmissingraw data(Samuel Reich, 2012)

There aremore fraud-casesfor the yearsfollowing 2005 after loannidis published his essay.
However,the main message from thosearly scandad wasthat here was nonstitution (Harvard,
MIT, Bell Labs), no journal§cienceNaturg), no subject (Medicine, Ecology, Physi¢2sychology
and no reputation that coutdevent scientific misconducthe overall fading trust in science initiated

a number of metaesearch activities and theannidis(2005 article just marked the adventibf
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3.2 Questionable research practices

Scientific misconduct ishe most extreme andost rarecase ofbad sciencas compared to the more
prevalentquestionable research practicdbenceforth QRP)YMartinson, Anderson, & de Vries,

2005) QPRs werdfirst defined in 1992 by th@anel on Scientific Responsibility and Conduct of
Researcha s Afactions that violate traditional val ue
detri ment al t o (Comenitee ensSeiencecEhgingering @heblcsPolicy, 1992, p.

5). The panelisted activitiess uch as fAi nadequately supervising r
themd or Arefuse to give peers r ghadsmB) MKHI92 acces
little empiricalvalidationwas done on QRPs, which is why the Ci
not directly damage t he(lhidng5.grity of the researc

This perception changed significantly the following 25 ye#ns2017Munafo and colleagues write
thatQRPsi wi | | serve to undermine the robustness of
ability of science to sel€ o r r(Eunafdoet al., 2017, p. 2)n their article they provida collecton

of recent metaesearch studies that revealed and quantified various QRPs as summarazdin

Table 3 List summarisingprominentquestionable research practic@RPs) as identified byrecent meta
research

Impediments Selected References

OHARKiIi ngd (hypothesisi ng]|Kerr1998

06selective reportingd (i |IChan,Hrébjartsson, Haahr, Ggtzsche, & Altmar
r el at eGhrydals Effetd an(increase in Type | 200606 Boyl e, Bandalé 20&7 G
errors and guppression of null effegts

poor data availability Wicherts, Borsboom, Kats, & Molenaar, 2006

Opubl i caak a né phba saistéputilication ofby Fanelli, 2010
positive resultsonly)

énalytical flexibilityd(choosing among dependent Simmons, Nelson, & Simonsohn, 2011
variables, sample size, covariates, and reporting sibte
experimental conditions)

6Voodoo correlationso6 ( s(Fiedler,2011
inflated effects)

lack of replication Makel, Pluckey & Hegarty, 2012; Open Science
Collaboration, 2015

6power failured (too | ow|Buttonetal, 2013

use of overtly positive worde(. g. &é nov el 6] Vinkers, Tijdink, & Otte, 2015

6groundbreakingd, O6innov

interpretation of data

poor statistical reporting Nuijten, Hartgerink, Assen, Epskamp, & Wicher
2015

6acki ngd ( drasttiati@ldsigrafidcage) n g | Head, Holman, Lanfear, Kahn, & Jennions, 201

Indeed nowadaysQPRs are perceived asprevailing,| ar ge 0gr ey @racdca.0Thepf s ci
undermine therustworthines®f scientificresultsnot only in psychology, but in many disciplingke

Vries, Anderson, & Martinson, 2006; John, Loewenstein, & Prelec, 2012)
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In 2009 Danielle Fanelli published a metaalysis on 21 surveys that asked scientists anonymously
concerningheir QRRbehavioursHe found that on averagabout 2% of all respondents fabricated or
modified data or results at least on@escientific misconduct). Bout 34% of the respondents
admitteddeploying QRB (Fanelli, 2009) When the same researcharere asked what they thought
about the bhaviour of theircolleaguesin other institutions, they estimated that peers would
manipulate data in 14% of all cases and agRPsto 72%(Fanelli, 2009) Some researcher criticise
the methodology of these surveys and suggest that the effect of Q§fRbenbverestimatdaly them
(Fiedler & Schwarz, 2016)

Still, the prevalence of QPRs might explain other findirgpich asthe complicationdo replicae
scientific results. As t he psTyoc hsohloowng itshta tBrd Aabn
dondt do 06BO6. o(Yang 20d20 p. BOB)EBowevar,ahie fundamentaked to replicate
studiesdoes find its limits. When a large collaboration of psychologists attempted to replicate 100
experimental and correlational studies from thjoegnals ofpsychology, theyevealed that the mean

effect size of their replications was about half the sizeoaspared tdhe published materigOpen
Science Collaboration, 2015)Vhile 79% of the orimal studies could report statistically significant

resultsthatwas only the case in 36% of the replicati¢ibgd.).

The result of tk large metaanalysissupports thos&ho years earlier diagnosedeplication crisis
(Pashler & Harris, 20t 2ecent review: Begley & loannidis, 2013}he replication crisiswas first
described in psychology, but concerns fields outside psychology asAfteH.the publication from

the Open Science Collaboratiohature released a survey where 1,576 scientists were asked about
their opinion on current scientific practice.&$urveyfoundthat 52% ofthe respondentselieve that
there is a fisignificant <c¢crisiso invol vsuchgs not
medicine(Baker, 2016)

For thelatter casei in biomedical research an amount of US$100 billion is invested per year
globally. Chalmers and Glasziou estimate that 85% of that investmdntaisted because the
research does not produce meaningful reg@isalmers & Glasziou, 2009%uch estimations might
be difficult to prove. However, there exisideedcases in the history of science where effort and

money wasused in orderto produce unfounded evidenc&ohn loannidis recountthree such

examples()neur opsychol ogi cal r e s & aenteny(ii) empiricalReligenen o1 o gy

research in Germanl93345), and (iii) research by the tobacco industry in th& 26nturyon

6uncl ear 6 d smolking(lpaneidisc20X2)loannidisconcludes h a t -cofrecton des

not al ways happen t o 9loanmndis,t2012)Focthaereason the follewingy d e f

chapter presents some ideas that are discussed to improve sciditd@eetion mechanisms
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3.3 Self-correcting science

In 2012 the former president of theAssociation for Psychological Scient®PS) Henry Roedjer

wrote a comment incluthg a sentence therein that is accepted as corsapngse since centuries

fiScience is a sef or recti ng process, al t hough someti mes
(Roediger, 2012)The reason why Roediger found himself constrained to write that sentence was the
revealed fraud case ofie well-established social psychologist Diederik Stapel shortly beRye.

2015 retraction watch announcedthat 58 peerreviewed publications had to beenflagged as

fraudulent including one paper withdrawn by Science (Palus, 2015) 1 nt er esti ngl vy S
misconduct was not detectby peefreview processsor by unsuccessful replicatisnbutby whistle-

blowersi nsi de St ap.eLlkédin ealiee gases ctitioseasked why nobodye(g. funding

agencies, journalgyr co-authory became aware of his fraud. Stapel himself answers that question

| aconically innabmhodgdinoti oedrviewec@duse 1 was d
andbenefited(Knetsch, 2017)

The caseraised doubtn the mechanisms obcientific self-correcton: AUnfortunately,
there is every reason to believe that the great majority of errors that do enter the literature will persist
uncorrected indefi ni (Paghlgr& Hayris,\2@L2 p.&3by r ent practi ce

On top of that, the pessimists do not seechchanging behaviour biye scientistshemselves. There
isfori nst aniclee t crea vwdwhichpenconipassemthat rsignificant studies remain often
unpublished. The problemas first describeds positivity biasdecades agby Theodore Sterling
(1959) and Robert Rosenthg1979) In 1959 Sterling could show that 97% of the publications in
four major psychological journals were reporting statistically significant resulig When he
reassessed the same study in 1898 results were still the sarterling, Rosenbaum, & Weinkam,
1995)Despite the description of the 6fi éotenghhd awer p
change over a period of 3@ears Similar results come fromstudy that investigated thprevalence

of reporting inconsistent gvalues Despite calls for refineanethodological competendde poor
reporting remainedtable overa period of 28 year@Nuijten et al., 2015; see also a case study on
unchanged lowstatistical power in: Smaldino & McElreath, 201&yom tlat perspectiveit might
seem as if scientific sefforrection mechanisms fall shobecausewell-known errors are not

removed from the literature.

However, the current dissertation does not slareovertly pessimistic view. To the contrarit
perceiveghe advent ofnetaresearch as vivid example of science as@aifecting Adtumulating
evidencdthrough metaesearch, R.Uijl s t he scienti fi c -cooentmmandis y 6s m

the best available option for achieving that ultimate goal: arf{@ipen Science Collaboration, 2015)

Metaresearclrevealed that thactualproblems are not to be found in singular cases of intentional

fraud, but arise from thelarge @rey a r e a Questionfable research practicesn a next step
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researchers startegiestioning the established exgiific infrastructure antlegan to reorganiseit A | n
order to improve the culture of science, a shift must be made away from correcting misunderstandings
and towar ds r ewa (Sthalding & McEbeath, 2016)Bott,i the gdéntificationof
problems and the subsequent correction appears immanent tgesedechand to scientific self

correction
The siggestiongrom metaresearcho alter the scientifimfrastructureinclude

i. promoke an open research culturdopen data, open methodspem workflow, open
publishing)(Nosek et al., 2015; Nosek & Bamnan, 2012)

ii. createfibadgedo acknowledge opesic i e n c e (Munaocetal., 2043 0

iii. pre-registraion of studies(Wagenmakers, Wetzels, Borsboom, von der Maas, & Kievit,
2012)

iv.  alter theincentives to publisliipromote truth over publishabilidy(Nosek, Spies, & Motyl,
2012)and also altefithe incentives for career successn s c (Sreatdinge & McElreath,
2016)

v. rewardreplicationst hr ough &6 Regi st er (eannidkseBoyackcenadl.,i2@l4) Re p o |

vi. fiabandon journalsaltogether, in favour of a libraffyased scholarly communication syséem
(Brembs, Button, & Munafo, 2013)

vii.  develop reporting checklistsfor appropriate and transparent descriptions stdtistical
methodqSimmons et al., 2011)
viii. build atechnicalopen source infrastructurtdo enable open collaboration and data storage

(e.g. Open Science Framewo(Nosek et al., 2015)
ix. acquireevidence through met&searchto encourage chand&chooler, 2016)

Some of the suggestions might agpalitgohanycrsisistheo | ut i or
need for changed The <correcti on i s sicded above. Indeedis anfigsh was |
success one can regard the implementation of a newrgsstarch section iRlos Biologyin 2016

(Kousta, Ferguson, & Ganley, 2016Jhe same journal announced in 2018 tliatooped
manuscripts wild/l be considered for publication
than any posh o c(Bl9s Biology, 2018)In 2015 a first multidisciplinary journal Royal Society

Open Sciengelaunchel a registeredreportsoption. As of November 2016over 40 more specialist

journals followed (Munafd et al., 2017)Also, joumals retracterroneouspapersfaster Steen and

colleagues found that the number of retracted papers increased after 2002 and thattthestienct

decreased as compared to before 2@¥@en, Caadevall, & Fang, 2013)

Thereplication crisisanddevelopments in metiaesearch arstill developing It remains to be seerf, i
the suggested and implementgdthnges in the scientific infrastructure will gain acceptalmcspite
of that metar esearch i s someti mes des ¢Schodleg @01&WvRichA hot t e
Acoul d rescue t h(®chooler,e@i)Asaretarésearch is stilenseigng,Ghé next

chapter will explain in what way the dissertation project contributes to that development.

3.4 Why mixed-methods?

Research that focussesm scientific methodpn values in science, othe sociology of scientific

knowledge,s often denoted agualitative (Alasuutari, 201Q)Qualitative research on sciencan be

15



manifold, as expressed iphilosophy of sciencée.g. Karl Popper, Heather Douglaspciology of
science(e.g. Bruno Latour)history of sciencée.g. Gregory Radick)or sociehistory of sciencée.g.
Thomas Kuhn, Paul Feyerabenilleta-research has its rodtsthesequalitative research traditions.

is distinguished fronthemby the reliance on quantitative analy&$shooler, 2014)

For instance, whileualitative research might want to describe and resessarch traditionsand

values it is the aim of metaesearch to reveal and quantffiyucturalb i ases | i ketinggsel ect
bias6é and d6épositivity biasbéo. In other words, whi
on numbers.Contemporary meteesearch on cognitive science is mostly focussed on arbitrary
statistical analyses, pelsbc datamining, selectie analysis and othguestionable research practices

(loannidis, Munafo, Fusépoli, Nosek, & David, 2014)

As the curent dissertation is interested ri@search omanguage evolutiont must be acknowledged
that most previous work that field was predominantlyqualitative A reason might be that many
strategical decisions iresearch orlanguage evolution rely on cosgtual convictions, which are
difficult to quantify. Metaresearch, by contrasgkesanother perspective:

Evaluating biases in each single study is attractive, but most difficult, because the data are
usually limited, unless designs and analysis plares ragistered a priori. It is easier to
evaluate bias across multiple studies performed on the same question. When tests of bias are
applied to a wider scientific corpus, it is difficult to pinpoint which single studies in this
corpus of evidence are affedt more by bias. The tractable goal is to gain insight into the
average bhias in the fieldoannidis, Munafo, et al., 2014, p. 236)

The am of ths dissertatioris to use the perspective atitetools from metaesearctand to extend it
to a field where historical and social influences might play a large Toke.idea iso broaden the
perspective of meteesearchtowards socichistorical influences on sciencéVhile contemporary
metaresearch investigateéacentivessuch asfor what reasone.g. to make a career) bow (e.g.
selectivg researcherpublish their findings, the dissertation investigatesentives such awhat is
investigaéd (e.g. modality vs. cognition) owhy (e.g. promote humanon-human differences or
similarities)

Hence, thedissertation is a combination of both mentioned strategjeslitative and quantitative
methods The quantitative methodsire usedto investigée how researchers inquire and work on
language evolutianThe qualitative methods are used to identify influential articles and people, as
well asschools of thoughaind social valuesThat pluralism of strategiesiakes it an example for
mixed-methods resarch.The strategy is employed in order tmmpensatdor limitations resulting
from each respective methodology such as historical amnesia in quantitative and a pcevéatgef

amount of dat&n qualitative research traditioBluye & Hong, 2014)
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Summary of themain results

Each of the four articke published as part of the current dissertatine conceptualiseddesigned,
coordinated, interpreted, and drafted by the author of these lines. The two more quantitative articles
(publication 2and4) received substantial contributions in terms of @atalysisand programmingof

R-code by Moritz Mittelbach. All four articleseceived intellectual content frokatja Liebal and

were also revised by her.

The four resulting publications interrelate in terms of their scope. While the two more quantitative
publications publication 2and 4) focus on thecollection of empirical evidence, the two more
gualitative publicationspublication 1land3) take a more socibistorical perspective and supplement

the other two

The common thread of athe studies isto investigatehow crossspecies comparative research
proceeeéd and proceedsn language evolutiorMore preciselythe articlesnvestigae threedefining
properties and constructions of languagepassentin the pastdiscourse Reasons for the specific

interest in languagend itsevolution are listed ithe General introductior(section2.2, p4).

One overall finding fromall four publicationsis that crosspecies comparative research on language
evolutionis not, never was arlikely never will befree of social and historical ilnfencesAll of the
three chosen and investigateehlues are grounded inthe past.The values are analysed from a
retrospective standpoint. Despite their historical origin, aftermatits the present dayererevealed
in various subtle wayg.he threenorms andvaluesencompass

® the value of directed progress(e.g. Language defined as highest evolutionary

achievementakaScala Naturag
(i) theoral norm(e.g.Language defined apeech

(iii) the behaviouristic norm(e.g. Language as defined from itstructural, physical
expressionas compared to itognitivedimension

The investigatios can hardly be treated separately from each other. For instance, no matter what
focusan articleputs on a certain investigation, a primate bias will always be @ppaZonsequently
evidence for each of the listed values is spread in alil daticles Due tothe scattered nature of the
results the summary does not follow tlebronologyof their publication but ther order ofnumeric

listing above

It makessense to begiwi t h one 06 maj or dasudminateddhe fidldat ae 6 deéebade
(Ruse, 1996, p. 14The value otdirected progressvasqualitatively investigated in detddy various

authors(e.g. Ghiselin, 2005; Hodos & Campbell, 1969; Ruse, 198&) idea that evolution follows

directed progresso thatspecies can behartedin ascending ordero( aScala Naturag left their

marks on many constructions t#nguage Often, languagei s per cei ved as Opinn

e v ol u(Towreendet al., 2016, p. 2)n that caselanguageis constructed asomethinghigh,
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which has consequences for its investigation in cepEcies comparative researdh. order to
guantify tre valueof directed progres the current literaturea corpusof 915 peereviewed articles

was analysed usingtextmining strategypublication 2 Ullrich, Mittelbach, & Liebal, 2018 It was

the aim ofpublication 2to compare he use of O6progressionist attril

and the frequency o ftwosubsetgdlanguageanddamminigalichd bet we en

The investigated articlarostlyavoidd i r ect | i nkage of O0highd and 061 o
contrast, until the middle of the 2@entury articles dten contait er ms | i ke 61 ower i n\
60ihgher pira dimect expedsion obcala Naturaghought (cf. Rigato & Minelli, 2013)

However, aspublication 2shows, the value of progressntinuows to exists ina more subtle and

i mplicit form. The use of &édirectional (ewgocabul a
review vs. research articleput not on membership to one of the subsets (communication vs
language)Differences betweehn he subsets exi st in terms of O&6narr

that claim is the extraction of the 80 most common adjectives for each respective Cdfipiles.

articles from corpuslanguagéo f t en make wuse of adj ecotciuvletsu rlail kbe

6semanti c o6, a rcomnunicat®d usensieadd cna/f pma | e 6, 6sexual
or 0t e Mheidiffeventiuselofdadjectivesay trigger biased perceptions in readers who might
associatelanguagewi t h mor e ¢ adegivestharnt communieatiod. Thatagain, can

influence the construction tdnguagein multiple ways.

Another interesting findinfrom this studyis the focus on modality as compared between the subsets.

Whil e in wagpesbtproilmantges dominate the discourse

0

(

birds take thatroleAl t hough subset Ol angu-awiehére often pdreeivadn at e d

a s undgatisfactory springboard for vocal learrin@ottebohm, 1972, p. 133) the focus on oral
modality is more pervasive (58.5%) as comparedh®subsetcommunicatiod (41.4%) Figure S1
(publication 2 Supplementary Resultp. &) illustrates that researchers aim to investigate the
evolution of language primarilyby focussing on the oral modality. Hengd=igure S1 provides
additionalevidence fothe investigation of theral normin publication 1(Ullrich, 2016)

Pubication 1investigateghe historical idea thahe oral modalitywould embrace the whole concept
of languagelt is the ideaof that publicatiorto highlight similar prejudices in research on human and
northuman forms of communicatipnegarding modalityThe study reveals that in older artictasl

forms of communicatiorare usually more valuated than noeoral or multimodal alternatives.The

publication is meant toonceptualise the impact and function of norms in everyday scientific practice.

The sociehistorical analysis explains trghift of de a f peopl e d soncepegeaivedlaa n g ua g ¢

6defi ci ent towardsah acknowleelgiednatural language To allow that change, the
normative component of the oral construction had to be analy&®un the 1960s onwards

construction®of languageincreasingly rejecthe idea that defining properties of language must rest
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on mere physical or structural features Instead inner mental capacities bee subject of

investigation(again)i both, in human and nemuman species.

The epistemological change that demanded such a cognitive perspective was investigatetio
historical publication 3 (Ullrich & Liebal, 2018) That publication, serves as supplement to the
guantitativepublication 2(Scala Naturagandpublication 4( 6 | n t elmlioth case® Jprovides
important background information. It explaindor instance,how ethology and cognitive science
mutually interchanged when the cognitive shift took place in the course of theebury. The
cognitive shiftdirectedthe behaviourisfocus onlanguageaway fromexternal, structural properties
and insteadowardsmoreinner mental (psychologicaf)specs.

The use of the ternmtentionis an example for the shifting epistemological perspeciitie.change

of perspective wagota result ofa 6 s c i e n t n.@As pablicatienv4gUllrich, Mittelbach, &

Liebal, submitted shows, he introduction othe cognitive ternintentionprovokedsurprisingly little

objection To validate that claim a corpus was investigated, consistit®dipeereviewed journal

articles fom the years 148 to 2017.A1l | 653 articles use the terr
investigation of that corpus shows that articles use the term increasingly more often over time
Interestingly experimentempirically validating the phenomera intentionalityare lackirg until the

1990s(Fig. 3, publication 4 p.93). From themetaanalysis it appears that most researslger not

challengethe original idea thatonrhuman animals have intentionRather the debate d questiors

to what order intentionsxist outside the human species.

A main focusof publication4 is the analysiof all cited referencewithin the 653 articlesThe idea

was to visualise which authoasd articles are the most prominehe identification of hub articles

and prominent athors allowed for further sociaistorical investigationsn publication 3 Personal
influences and the academic background were investigated for the most prominent authors of the
corpus.As shown by the analysis publication3 & 4 the termintentionwas introduced from two
schools of thoughihdependently (behaviourism and cognitive science)rdugivedinfluences from

both research traditionsExactly that exchange of ideas between the diffesehbols of thought
makes it necessary to reflect Wiéferent uses and origins oftentionto prevent confusions in further

discussions.

In a last stepthe categorisation ddll corpusarticles accordindgo their focus onprimate or non

primate researchcould reveal a pronounced primdttieas for the pastiscourse.One possible
explanation could lie in the norm of directed progress, which refers back to the impacts of Scala
Naturae thinking. Constructions of language are ever changing, but some hidden assur(g@tons

the value of directed progresg)yeidentified more frequently anéppear morgersistent over time

than otherge.g. oral norm)
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Abstract:

Thetermo6 | a n gisiusegambiguouslyby scientists As a consequenceyp until now no
attempt to define 6 | a n g asaagceedrcut 6 f a ¢ wemaing Gncontested.This text
investigategshetermd | a n gasagpgtaivesocialconstructbasedon socialnorms.Hereit
is proposedhatthe existenceof a specificsocialnormi the oralnormi led scientiststo the
ideathatoneaspeciof 6 | a n gcoudd gebéacehe whole concept.Until the middle of the
20" century,an overly narrowconstructiorof 6 | a n gdelimigedtide ascriptionof theterm
to certainpopulationswithin the humanspeciestself. Forinstancedeafp e o puseoftnen
oral communicatiorwasconsiderednsufficientin constitutingd | a n g Thapgesebistudy
aimsto track the form andfunction of the oral norm historicaly andits aftermathsn recent
scientific discourse.A comparativeapproachappliesthe findings of this examinationto
currentresearclof animalcommunicationAs aresult,it will be shownhow the oral norm of
the past and its remaining manifestationsplayed and play a part in contributing to the
constructiorof aconceptof 6 | a n gthatisgirdgdieto humans.
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1. Introduction

6Languagebé: A plain and an ambiguous definition.

To avoid misunderstandings from the onset, it seems worthwhile clarifying the use of vocabulary in

this text. The term 61 anguage 6i aineun with ahdrtidemnda t wo f
apluralfomdenotes a system by which individuals comr
Languaged6 (ASL)). The wuse of diined. (it Byrcontrast,ts no't

0 | a n giuaangassénoumvithout article and plurat is generally used to make assertions about
6l anguageb6 in general. For most reseaButhier s, 01
behaviour, so the agreement goes, of a very particular sort. Thus it is oftdensenqed by

attributions like: ic or ne f,simose o conipkex aod di wartyhadut °

.paral l
6Languaged6 stands dhedefinindpfeature that grants humang the campstenees
forficul t ur a'f, iceopeeatiog about commdnut ur €', figbat sac t? fiexdicitu ght o
norms and af®looevenbdingtnh e ud ®emidonant specit‘eeraln t he |
there exists no consensus about whH &tme sciertists f i c al
usethemass noun 6l anguage6 to refer t'% whidothers | codi
refer to the underlying cognitive abilities which make communication as behaviour pdsStle

others claim that the use of the term only makes sense in metsliagtiscours€. This brief

overview makes it clear that thereisnocommoense use of the term 61 angu
discourse. That is why the term is set in inverted commas throughout the paper. Given the ambiguous

use of terminology, therare in fact scientists who doubt the existence of an entity labelled

6l and®uahNedm Chomsky |l abelled thi ¢ Fordtsexpgonents)y t he

6l anguageo6 is first of all a c dnThie agroach ikbece a r
“Si mpson: 6Languaged, 1994, p. 1894.

*e. g. Zuberbg¢ghl er: CHu magmui Anii malCapac2@y50fp Nodl5.
*Berwick et al: OEvol ution, Brain, and the Nature of
G- mez, Ger ken: 6l nfant Argiufigei acquasguage. beal2Pi00g

.Tattersall: 0A Putative Role for Language in the Ori
°Fisher, Marcus: 6The Eloquent Aped6, 2006, p. 93.
“MaynardS mi t h, Harper: O0AnNni mal Signalsdé, 2003, p. 130.
"Gardenfors: 6The Role of Cooperation in the Evolutio
“Bjickerton: Adamés Tongue, 2009, p. 5.

BSmith: 6Communication and Collective Actiond, 2010,
1 Fitch: The Evolution of Language, 2010, p. 1.

15 Simpson: 'Language’, 1994, p. 1894.

®Jackendoff: o6What |Is the Human Language Faculty?o6,
100,000 Years Ago. 6, 2015; Zuberbe¢ghler: O6Pri mate Comn
YChristiansen, Chater: \WasmotLanhige i Paguikiyr byhatol
I nfluence and I nference in Language Evolutiond, 2013
Sperber, Origgi: O6A Pragmatic Perspective on the Evol
BTayl orLi mFwilktic Fictions and the Explananda of the
“Taylor: 6The Origin of Language Why |t Never Happen
®Chomsky: 6Language and Other Cognitive Systemso6, 201
ZLHarris: The Language Myth, 1981;lev 6 Cogni ti on and the Language Mythd
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used as a starting point for the current text. It receives supportstiatiesinvestigating the role of

valuedriven social norms in science in gen&raVarious researchers have investigated to which

extent unuttered background assumpgioanstruct narratives in empirical resedtcWhile a number

of publications report bias¥s attitude®’, value&®, ideologie$’ and paradignfé o f

ol

anguage

research, the discourse analysis employed here aims to subsume those approaches under the heading

of social norms in science, which are hereafter referred t®cisntific norm& Scientific norms

differ from the abovanentioned alternative concepts by their form and function; therefore, a theory

of scientific norms might depict more precisely actuarsfic practice.

The form and function a scientific norm.

In contrast to values, biases and attitudes, which encompass only partial aspects, scientific norms are

sufficiently characterised by five criteria:

(i) Scientific norms are implicitly, rarely ekcitly, shared by a group of scientists(ii) They are

followed by normative attitudes, which imply that one can distinguish something as right/appropriate

or wrong/inappropriafé.

(iii) They

exi st

proportion of a group expects or enjoins group members to conform to the scientiffe. fiwynThe

independently of

violation of a scientific norm may be followed by sanctions. (v) The core function of a scientific norm

is to express shared values of what is commonlycagepi®.

Such

knowl edge

-Creates

concep?, where the element of normativity can constitute hierarchical, exclusive, and unjust

relationships between this group and andth@onsequently, the social functions of a scientific norm

range from raintaining group cohesidhand social ordéf to promoting cooperative behavidur

ZMul kay:

6Nor ms and

Social Knowledge, 1990.

Ba . g. t he

rol e of

P Ebnmpoaent rhiusmadn

teovpocentrism and :

|l deol ogy in Sciencebd,

1976;

Al | ¢

Vaes

Reconstructions of Human Evolution (a Timely Reminde
6scala naturaed in neuroscientific research: Nort hcut
of motives, norms,rad val ues of scientists in general in relati
Scienceb6, 1977.

%e.g. 6sampling bias6: Evans: o6Language Diversity as
Be. . g.: Bauman: o6éAedMemapBypliaesi od Oppression.éd, 2004.
®e.g.: Jackendoff: O6Your Theory of Language Evolution
2" Bauman, Briggs: Voices of Modernity. Language Ideologies and the Politics of Inequality, 2003; Woolard,
Schieffeinn6 Language | deol ogy6, 1994; Joseph, Tayl or: |l deol
BHintikka: o6Paradigms for Language Theoryo6, 1998.
®Bicchieri, Muldoon: 6Social Normsd, 2014.

®¥Sout hwood, Eriksson: O6Norms and Conventionsé6, 2011.
31 Bicchieri: The Grammar of Socigt2006, p. 11.

#2Sout hwood, Eri ksson: 6Norms and Conventions©o, 2011,
#¥Bicchieri, Muldoon: 6Social Normsd, 2014.

¥Sout hwood, Eriksson: O6Norms and Conventionsé6, 2011,
®Taj fel 6Social Categorizati 1978 Soci al Il dentity and
% Elster: The Cement of Society, 1989.

Axelrod: 6An Evolutionary Approach to Normsé6, 1986.
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Scientific norms may have a bad reputation since they are mostly meritiasad the present case

when they influence scientific progress with values rather than byrieaddacts. Consequently, the

ideal scientific practice is often described as \4itae®®. Yet in some cases scientific norms are very
conducive to further progress; e.g. by producing alternative possible answers to questions where
empirical evidence iscarce. In this case, competing norms and their respective proponents critically
examine opposing results and push forward new fdeBeen in this light, a valdfeee science is not

only impossiblebut not even an ide'dl

The O6oral nor masciergficaom.exampl e f or

I n order to demonstrate the validity of the ope
must be verified to what extent scientific nor ms
Here it is claimed thahistorically the oral norm has contributed to constructing an-oriainted

concept of Ol anguaged whi ch -récagsitiohn &f mororaldornts bfe mar g

communication. The hypothesis is: Jdigalarguages nor m
from recognition as a Onatur al | anguageod; it al
6l anguageé beyond, that which would be merited

of this discourse will highlight someagallels to more current discourse regarding signal coding in
northuman animals. By uncovering tlatermathsof the oral norm in current discourse regarding
animal communication, this paper aims to show to which extent-balsed narratives still help to

construct a concept of 6l anguaged as somet hing U

2. The structure of the oral norm in recent history.

Norm compliance is often not deliberate, but unreflective.

The mass noun 06l anguaged was, andnsttpklspectdett
Encycl opaeditao Bpii¢k nai & laédyenfiainnbesd pool saintgiuoangbe 6 as f
added.):

1951: ABy | anguage in the widest sense of the w
l i ving beingssti[négluiWe mawnw &iiearthsguagebnddy@a ngu a g e
language of which the former*is by far the more

196 2: fiLanguage may be deotal symbdlbyaneansaofwhah hoimanr ar vy
beings, as members of a social group guatticipants in a culture, interact and
communi?cate. 0

1977: ifiLanguage, the chief means of human ¢ ommu
consists ofvocal sound$o which meanings have been assigned by cultural convention; it is

often supplemened by varfous gestures. o

¥Reiss, Sprenger: 6Scientific Objectivityodo, 2014.
3Vinck: The Sociology of Scientific Work, 2010, p. 46.
“°Douglas: Science, Policy, and the Valkee Ideal, 2009, p. 87.

“Jespersen: o6lLanguaged, 1951, p. 696.
“Trager: o6lLanguaged6, 1962, p. 696.
“Robins: 6Language6, 1977, p. 32
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2002: ALanguage, a spkerot weitten syrhbolsdoyonmeans af twhiah turlan
beings, as members of a social group and participants in its culture, communicate. Language

by

so defined is the peculiar possession of aum§' . o
2015: fiLanguage, a spekegmmiaraah or written syminoisby meansoohvehich
human beings [é] ®express themselves. 0

Wh a't is evident in those definitions is a chang
towards the peners for other modalities. The fact that the oral modality was set as a defining feature

was most l'i kely not al ways registered. Al ready
expression 6linguiab, wh i € In hisfaasnmoau ss oa rbtei ctlrea nésT hae
Speechd, Charl es fvbcakakuelti tt owryo tceh atnmaetl 6t hes t he mos
of o6l anguifappédariwbh]cbho trivial that no on#& |l ookir
Hence, the oramodality was implicitly assumed as a kind of naturally given default modus. Without

any critical reflection, O6speechdé and o6l anguagedc¢
othef® and responsible for the creation of nffhdrhere was no redttion or discussion about the
constitutive role of the oral modality. This might have happened because those defining the concept of

6l anguagedé were already immersed in this modal:.
The simple fallacy behth a purely or al picture of 6l angua
Brueggemann, who summarised thilsanguage is human; speech is language; therefore deaf people

ar e i n°h Altragh.ore clearly identifies the fallacy of the statement today, expertsttiom

19" century did in fact partially internalis€'it This is exemplified by Thomas Huxley#\(man born

dumb[asdr esult from congenit al deafnesso, R. U. ] [ é
mani festations than an. > CndaMagy MoGowed whE thoughpthat z e e [
verbal 6 | a n g ufarg eftthe distinguishing characteristics between man and the lower order of

a ni malewi®Dudley from the Clarke School for the Deaf (1866) confirmed that people using a

sign languagéifeltt hems el ves t o U &efdrrimgts thetubeaoha sigrulanguage, the

Swiss deaf teacher Johan Conrad Ammanwittow | i ttl e do th&y differ for

These drastic statements were an ouimoesbbmeralof t he
With these illustrations one arrives at the first backbone constituting the oral norm: The norm was

stated implicitly. As such it escaped critical reflection or even mere detection for a long time. Its

“Robins: 6Language6, 2002, p. 147,
2015

“Crystal: 6Languageb6, .

“pointedouty Bauman: O6Audism: Exploring the Metaphysics of
““Hockett: 6The Origin of Speechdé, 1960, p. 6.
“Armstrong, Karchmer: O6William C. Stokoe and the Stud
“DeMatteo: o6Visual |l magery and Visual Analogues in An
0 Brueggemann: 'Lend Me Your Ear: Rhetorical Constructions of Deafi®&9, p. 11.

lGessinger6 Der Ursprung Der Sprache Aus Der Taubstummheit
“Huxl ey: ' Manés Place in Nature', 1863, p. 121.

3 founder of the Oral School for deaf individuals in Chicago (1883)

*qguoted by Baynton: O6Forbidden Signsé, 1996, p. 52
®quoted by Baynton: O6Forbidden Signsé6, 1996, p. 52

®Amman: O6A Dissen8/apkon on Speechd,
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omnipresence looms large, as shown imthexcer pts from &éThe Encycl oj
sometimes implicit character of norms directly leads to expectations on the part of scientists. Those

expectations constitute the second backbone of the oral norm.
Expectations can be based on collectieeisions.

It is expectations and motives that make a collective behaviour &'ndime belief of a scientist that

the majority of a scientific community confor ms
calledie mp i r i c al °%€Thepbelief bfa tsdientiat dhat the majority of a scientific community

expectd o conform to the convictioinotrimatt i ¥lea’lexwpagd @
The or al norm in o6l anguaged di scussiporglysorahol ds
picture of 6l anguage6 is a good example of t he
Education of the Deafdé taking place in 1880 in N
educators of deaf students (out of 164, idolg 1 deaf person) formed a joint commitment
concerning the method of instructing deaf studénfhe collective decision to abandon instructions

via a sign language and to replace them by oral education, such as lip reading, is an example of how
normative expectations for actual and subsequent teachers of the deaf were installed. After all, the
majority of experts followed the decision until the late 18608 Germany even to the late 1980s

These 6 d°aaskhe degfecendmunity dubbed that peritedd structurally to a dramatic
deterioration in the q@&4aThis brings thé disdussioh to the thirdl s 6 e

backbone of a norm in general and the oral norm specifically: sanctions.
Sanctions range from gossip to open censure.

The biaggraphy of William Stokoé& one of the first linguisf§ who assumed American Sign Language
(ASL) to be a 6natur al | anguage6 | afferd twavdemericc ar r i e
examples of how sanctions follow the violation of a scientific'm When Stokoe accepted a job

offer for Gallaudet University the oldest and largest university for deaf students in the United States

T he concurrently took a job of a deaf candidate (Bob Panara) who already taught at Gallaudet and

had received majomupport from the deaf students. Clearly, in 1955, oral education was the dominant
orientation of Gallaudet University and Stokoe profited from what McDonnell and Saunders describe

asii nt er nal st r at 8 ¢nithe parravgenserofsttie wargpgintrent grocedures of

" Bicchieri: The Grammar of Society, 2006, p. 29.

%8 Bjcchieri: The Grammar of Society, 2006, p. 11.

%9 Bicchieri: The Grammar of Society, 2006, p. 11.

®Van Cleve: A Place of Their Owi989, p. 108 ff.

®®McDonnell, Saunder,8993.6Sit on Your Hands®d

“Mally: 6The LOomf iRdamnce oofSettlie Deaf in Germanyo, 199
“Chough, Dobyns: 6How Is Asian Deaf Culture Different
% sacks: Seeing Voices, 1990, p. 28.

% Bernard T. Tervoort was similar intéoned. He also concluded that manual communication can be described

as behaviour in a linguistic sense; see: Tervoort: Developmental Features of Visual Communication, 1975.
®McDonnell and Saunders: 6Sit on Your Hands6, 1993, p
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this kind were sanctions. Sanctions could entail seating students with their hands restrained in order to
prevent signiny, or to fill a position with staff conforming to the oral orientation of the school. Bob

Panara retrospectilyedescribed the situation when he was replaced as chairman by William Stokoe
thus:iwe wer e much | i ke °tThestatdeegtindicatastthe exist@rice of Vanoeso
sanctions that existed and created a negative image of the use of signs in general. The attempt to
suppress sign languaghsr eat ed a sti gma [ é] and a °AfeMwen ve,
educhk ed deaf people were ashamed of it tfough amo

After Stokoe had observed Bob Panarads and varic
systematically investigate the structure of ASL. In 1960, hdighdal his first results, claiming that

sign languages were fuljedged natural languages containing syntax, morphology, and grémmar
Sanctions to this violation of the oral norm (that did not allow for acona | 6l anguage6 d
followed quickly Maher writes:fi é ] his paper was | i ke Afgiveat of
T h e $%eGilbiert Eastman, who worked at Gallaudet, recallsimgt colleagues and | laughed at Dr.

St okoe and h" bouEantgalsya tgacher pt Gallaudet atthahe , added, for al
the domi nant phil osophy of education. [ é] The
downgr ade™ AccorlinglysStokasfiwas r evi | e d ™ &eawdpeoplé fduncthisl e d o
work interesting or devoted much attention t6 and people who read it (deaf people included)

reacted witimu ¢ h  r e ¥. iTlese sanctiens were a result of what people saw as inappropriate
research conclusions. They were a consequence of the violation of shared values, which in fact

constitute tle fourth backbone of the oral norm.
Norms can be valued.

Norms are accompanied by normative attitudes, which allow evaluating a behaviour or concept as
6righto/ appropri at & ®Deabpeoplé werewiotim®of rivimatisepatiitudepfori at e &
most of history of their institutional education. To be sure, mediated through personal experience,

early educators of the deaf like George W. Veditz (1889 make the eye take the place of the ear

[ ] is a violati &nEdwardM Gllauddt (@ 898figestiral expression ig id no

Si mms: o6Ddéa&fn:EdMhomase fiWayo |s | t?26, 2006, p. 84.

% Maher: Seeing Language in Sign, 1996, p. 49.

%9 Gannon: Deaf Heritage, 2012, p. 362.

O Maher: Seeing Language in Sign, 1996, p. 55.

"Stokoe: 6Sign Language Structure, [1960], 2002.

2 Maher: Seeing Language in Sign, 1996, p. 71.

3 Maher: Seeing Language in Sign, 1996, p. 71.

" Maher: Seeing Language in Sign, 1996, p. 75.

“Padden, Humphries: 6lnside Deaf Cultureé6, 2006, p. 1
® Gannon: Deaf Heritage, 2012, p. 365.

" Nomeland, Nomelat The Deaf Community in America, 2012, p. 107.

“Sout hwood and Eriksson: 6Norms and Conventionsod, 201
“Veditz: O6Notices oMutPeubalnidcaHiiso nlsa:n gluhaeg eDeda,f 1890, p.
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respect %) i Wihenr iWomdtd (1904: fisign languages are inpendent and arise

s pont afYe and Arhold Hill Payne (191 Speech [ é] is only one way
| a n g tHapyesedted alternativaccounts for the use of signs years earlier. However, those
scientists did not share the values of the majority. The majority of scientists were able to hear and had
barely any contact with deaf persons. Their values were defined from the perspectemldranof

hearing society. Here follow a few statements from more recent history which, though representing
untested claims, exercised a great impact on the prevailing scientific discourse:

187 3: A é] how inadequat e andandsghswhithitheg musts t he

us &1 o
1933: AfiEven when gestures are symbolic, they go
have agesture languagg € | It seems certain that t hese
devel opments of onmgdamqea yalgreasyturre®n [&Hedd of
1947: AiHow tragic it is to see a group of dea
inefficient ®¥inger acrobatics! o
1950: fiBeside speech there is no other gener al
systems, likethedeafiut e | anguage [é] are eith®r transp
1958: ARnThe sign | anguage, l'i ke writing, i s a s

met hod of c¢&mmunication. o

1 9 6 Speectiiis the highest and mdstveloped of all forms of communication, alongside which
are to be found, even in humans, more rudimentary language systems based on gesture, sign,
and acoustic signaf®

1964: Al deographic | anguage systems, précisioncompar i
subtlety, and flexibility. [é] Cdmparatively
1970: ilt i s generally agreed that sign | angua

respect to abstraction, humour, and subtleties such asedigof speech with rich
expredsiono
It is not surprising that the values related to the oral norm also constitute their own empirical
evidence. From todayds perspective, it seems O
languages in the late ¥@nd early 26 cent ury: Garrick Mallery obser
Englishdeaimut e had no difficul ty® iHecorwlodedtkat tlseie exsts wi t h

only one universal sign language. Hans Furth reviewed 39 studies comparing the cognitive

8 Gallaudet: The Deaf and Their Possibilities, 1898, p. 211
8 Wundt VélkerpsychologieErster Band. Die Sprach#904, p. 138.

/51 f we apply the same test to English that is appli
suppose cannot come under the head of natural gesture or pantomime, wiuat éfaotr secalled natural
| anguage should we have | eft?d885.Payne: 6éDeaf and Dumkt

8 Amman: A Dissertation on Speech, 1873, p. 2.

8 Bloomfield: Language [1933], 1984, pp. BA0 [emphasis in the original].

®Goodhi |l | : ¢ MeamektdftheBr8¢ bmal Deaf Child. 6, 1947, p. 55
®L.otz: 6Speech and Languaged, 1950, p. 712.

¥Kroeber: 6Sign Language Inquiryé, 1958, p. 13.

¥ KainzDi e 6Sprache' dé¢transerated9by, RP. Originaal readi
hochste und vollendetste aller Kommunikationsmittel, neben dem sogar noch beim Menschen unvollkommenere

Systeme dieser Art (Gebéardedeichen, Tonund Schall signal sprachen) stehen. i
8 Myklebust: The Psychology of Deafness., 1964, p. 241.
® Davis, Si ver man: Hearing and Deafness, 1970, p. 390; ¢

Linguistics 19701980, 2000, p. 6.
. Mallery: Sign Language among North American Indians, 1881, p. 307.
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performance of deaf students to that of hearing*6nide found that deaf students diaguistically

d e f i €ilf¢éhare was a sty showing that deaf students outperformed the hearing group, Furth
hypothesi sed, it would be fbe &aMendeannyexpetisedidr | es
research on a sign | anguage used by gdeyafi gpéopl e
into English language. The result read as the early attempts of machine translation. Hence, they
concluded that the signs of deaf people would lack syntax, meaning, complex grammar, and would
suffer a paucity of vocabulaty All these putativeshortcomings would ultimately lead to a deficiency

in abstractioff and would result in the development of behaviourally impulsive, immature Beings

This short overview simply aims to show the manner in which the oral norm constituted its own
evidence. Aslong as the oral was set as the default modus, terms and concepts were defined
according to it. The modalityhdependent nature dfanguagé was ignored or not even perceived.

The oralassociated structure (i.e. syntax, morphology) was considered theodore 6| anguage
Gesturegxpressiopnand context were marginalised as supplementary to it. Here it is necessary to turn

to the core function of norms. The question arises: What are norms good for and why they are

impossible to remove from science?
Norms epress shared values of what is commonly approved.

Norms in science serve the same functions they serve in other parts of human life. They coordinate
expectations, facilitate cooperation, create and galvanise meanings and identities, generate
accountabilit?g, constitute repressive, hierarchical, exclusive, or unjust relationships; in short, they
express shared vald&sThe human preference for similar, rather than dissimilar, interlocutors has
been widely investigated under the heading of homophilic bend@omvestigations of homophilic
behaviour include prominent lines of research such agraup favouritist™ and biases to
conformity’®. The results show that people who belong to salient groups tend to evaluate the
attributes of their own (i) group morepositively than those of other (eutgroups® One of the

driving forces behind this seems to be the walbdied human tendency to homophilic social

: O6Linguistic DeficieBupctsdded 9TPONKkilOFLl. Research
B f Bornstein, Roy: O6Comment on fALinguistic -Deficie
19690606, 1973.
“Furth: 6The Influence of Language on the Devel opmen
388.
% Schlesinger, Meadow: Sound and Sign, 1982, p. 39; Klima, Bellugi: The Signs of Language, 1979, p. vii.
My kl ebust, Brutten: O6A Study of the Visual Perceptio
“Schlesinger, Meadow: Sound and Sign, 1982, p. 2; L

Hi storical Perspectiveb6, 1993, p. 484.
% Elster: The Cement of Society, 1989, p. 97.

“Sout hwood, Eriksson: O6Norms and Conventionsé6, 2011,
WHaun,rer: 6Li ke Med, 2013.

YITajfel et al: o6Social Categorization and Intergroup
)  evine: 6Solomon Aschdés Legacy for Group Research. &,
WEy et al: &GEwalputFiaomraft iismé, 201 2.
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preferenc®’. Such preference appears ubiquitous in all human and sordeun@mn populatiort¥”

The psycholgist Harlan Lane wrote, with specific reference to deaf culture and the use of sign

| anguages, Afon the face of it people are quif
institutions t o' IThenrstitutionatisedeoralaedicatiaftdeaf studentsiis an
example of one such O6ésoci al institutiond. Sci en
procedures, is another one. Given the concrete example discussed here, there is no need for explicit
awareness of the creati@f such a scientific norm by any concrete scientist. It suffices to be able to

use and hear an oral form of a language to form araaop of hearing experts, who prefer similar

attributes to those they recognise in themselves. In other words, scieatifisi such as the oral

norm - express what is commonly approved in a certair)dioup. On this reading, a deviant

modality becomes deni&d marginalisef®, or appraiseld®. Statements that are based omgiaup

favouritism also explain why hearing exmertascribed complexity, flexibility, precision,
independence, perfection, efficiency, development, and so on to oral, but not manual modalities of
danguagé By virtue of the defining power of the majority of the group, social order is maintained.

This isthe case because it is the deviant part of society that has to change its behaviour. While in
many cases the existence of norms makes societies or even scientific practice function smoothly, in

this particular case the oral norm had a negative impacteoedication and lives of deaf people. As

wi || be shown in the next chapter, the construc

situation.

3. Widening the |l ens: When communication become:

Lou Fant, a pioneering expert on ASL, onaete: fil had signed ASL since infancy, but | had never
thought of it as a | angu a ¢'%Taking this smt@msentjsaricusly, me way t
may wonder what di stinguishes 6éa way to communi
the eo f , from &6l anguaged in general. That much i s
emerged from detailed structural research into ASL, initiated by William Stokoe. This change was
confirmed and extended by various influential linguistic sgtfi It becomes apparent, however, that

some of the earlier, more structur al anal yses
unimodal,l i nearly structured grammati cal code. Gradu
Yyaun, Over: 6Like Med, 2013.

1% Haun, RekersT o ma s e | | o-BiasédMraapsmission in Chimpanzees and Human Children, but Not
Orangut ansé6, 2012; fu oap &hvowEviosmd,j oB0OD2; i @Gampbell
Empathize with Group Mates and Humans, but Not with Baboons or Unfansir Chi mpanzees. 6, 20
1981 ane: When the Mind Hears, 1984, p. xiii.

We.,g. 6if auditory receptive |l anguage cannot be est
| anguage functions wil/ be i mpedd®d p.238y k!l ebust: The F
e g. 6the deaf child is reduced to gestures to indi:c¢
19¢e | @peecld is the highest and most developed of all forms of communéationK ai n z : Die 06Spra

Tiere, 1961, p. 3.

rFant: 6Two Memorable Meals with Ursula and Edé, 2000
1 Klima, Bellugi: The Signs of Language, 1979; Sandler, EMartin: Sign Language and Linguistic

Universals, 2006Pfau, Steinbach, Woll: Sign Languade International Handbook, 2012.
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6l anguageb. ttaestadriong the Olinearé or al l'ing
empirical studies found O6simultaneity of structt
and discourse? The oral modality of languages was identified as an empfiieal that had allowed

only a subset of |l anguages to be®0oTnegerenatives u me d
grammar theory has been criticised astoondffow t he separation of speech
as too artificial®>. Unimodal vews thatregarded speech as the most developed manifestation of

6l anguagebod, wi t h -ayad ®rtms ofecomanunttatioo tsdrveng a meven scaffold
function'® became replaced in favour of more multimod@k. involving more than one
communicative modality & time)or modalityi ndependent ac ¢'oAmongothessf 61 an.
Nick Enfield noted that meaning @languagédoes not originate in a certain linguistic structure, but

is rather a result of intention, composition, and contéxwhile the structuralproperties of

6establishedd sign | anguages such as Ger man, Fr
the soci al circumstances of t heir communi ties,
control for those influencéS. Researchers@el i sed t hat putative | inguist

of p a t'® eannntiba fpund everywhéfe Furthermore, none of the village sign languages

showed inflectional morphology, some do not use syntactical subordination, and still others show an
unexpected high degree of lexical variattéh Consequently, current research interprets more and

more | inguistic for ms-ommsd,strraud hteur & sh afisinbiflecd lotgu rc:
face of a shifting or al becanmemore indeperelentoffarm andthe 61 a
focus has moved towards pragmatics, i.e. function and cdffteAttogether there is a growing
awareness of and all owance for more &1 Thersity
impression is created that tleal norm could be forgone, because it no longer provided a suitable
explanation for human uniqueness. What remains is adtargling discourse that defines human

exceptionalism by contrasting humans with #mman animals. The shift helped to loosenldmer

held fixation on modality or structure in defin
M2paronoff, Meir, Sandler: 6The Paradox of Sign Language M
"Meier: 6Language and Modalityd, 2012, p. 575.

14| iddell: Grammar, Gesture, and Meaning in American Sign Lang24§s, p. 71 ff.
WEricke: 6Towards a Und fSpeae Ghh@a,mnmadl3df Gesture an
11635 can be found in Myklebust: The Psychology of Deafness., 1964, p. 232.

Sl ocombe, Waller, Liebal: 6The Language Void', 201:
Visual Modality on Language Structure and Conventionalizétion, 2 0 1 5 ; Mc Neill: Gesture
Levinson, Hol | er: 0T-Med ®Ir i §ommuwr i cHautmiaonn 6Mu 120 1 4 ; Vi gl
6Language as a Multimodal Phenomenond, 2014.

18 Enfield: The Anatomy of Meaning, 2009.

"9Meir et aelncedTohfe Qonnimhuuni ty on Language Structured, 2
YHockett: 6The Origin of Speechd, 1960.

'sandl er et al: 6The Gradual Emergence of Phonologic
0The I nterplay of Genetic and Cul tur 222. Factors in Ong
2ZMeir et al: 6The I nfluencwer eof, CoOMMu.Nni ty on Language
ZWray, Grace: O6The Consequences of Talking to Strang:¢
12eg.ScoPhi |l | i ps: 6Nonhuman Primate Communication, Prag
Evans, Levinson: 6The Myth of Language Universal sso,
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look at how far the scientific discourse proceeds withmanma n s peci es when the t

in use in current research.

4. Familiarterms,fami | i ar di scour s ehumanbremalguaged i n non

The closing chapter aims to show the following
discourse on nchuman ani mals (henceforth O6ani mal sd) mi |
described sodr regarding the maintenance of the oral norm towards deaf people. Note, that this is not

an attempt to compare human 06l anguaged to ani ms

themselves who draw a link between anis@hmunicatiora n d h urm@awa ¢gd @

The legacy of the oral norm is still observable in animal communication discourse Fod#ye sake

of brevity the main focus will be on primate communicatidm the early 26 century researchers

were fascinated by the ideaf teachinghuman6 | an g u @rgatdpestos how 61 anguag
equivalents in these specielwsdy relatedto humans. The initial motivation to show this was to

challenge the idea that there is no evolutionary continuity between animal communication and human

6 1 an ¢t awy stiéategies of teaching were implemented: an oral in the edflget@ury and a

nortoral strategy, in thel960sand 70s After the first methodologically unsoundttempt of Richard

Garner to teach ofaleastsfivemathgdolagicd) definedstudes tried { eo

the same, all with little succeé$% Additionally, in 1925 Robert Yerkes suggested the teachirsjgpf

or symbolic danguagé to ape¥® i a suggestion independently supported by Lev Vygdt8ky

However, it was only after William Stokoe published his structural analysis of ASL ttieafirst

resarchers implementeddsei d e a s . Ref er r i nGardnercandSsardnierockaited tow o r k
havetaughtconventional signs of ASL to a chimpanZ&eThis, as well as another namal study

conducted by Prematk gave rise to an influential, yet already familidea: the gestural origin of

6l anguaged6. Gordon Hewes who is cited f'¥®quent]|
the long historical tradition of the gestural origin, leading back to theat8 19" century.However,

itwasonlyaf er ASL was acknowl edged a sthedailureaftoralrardl 61 an
alleged success of manual experiments, that the gestural origin was debate®ingaithentwo

contrary positions dominatetd h e 6|1 a n g distauese: the @t gnd thémanual*® position

While the oralposition could find complexity and flexibility in oral utterances offyreferring to

120 Radick, TheSimian Tongue, 2007, p.16 & 107

127 Radick, The Simian Tongue, 2007, p.2334.

el l ogg, 6Communicati o-RansddLE&htPGBpgrzeadt he Home
129yerkes Almost Human, 1925, p.180

130\/ygotsky, 1986 [1934], Thought and Language, p.75

BlGardner, Gardner, 6Teaching Sign Language to a Chi mj
¥premack, O6LanguatP8l in Chi mpanzee?b

¥Hewes, O6Primate Communication and the Gestural Origi
134 Note; in order to keep cogency of writing styfgreviouschapterd and to highlight paralleli theline of

argument prefert he t echni cal t doéms c@drbalves Wy eGmaiur ad 108

®A[é] it is clear that any wild chimpanzee who spent

dead chilhplaihzeé@On t he EwoflLangd e, rpy3liFdandati on
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proper vocal learners such as songBifdshe manual positiordowngraded primate vocalisations as
rather emotional and restricteshealkng lightly of the parrots and pigeo@s general learning abilities

denoing their vocalisab n s  @esrly aegdiivéee x amp |l e od*. 61l anguage

However, theoptimistic results ofthe Gardnerglid not survive for long. In 1978lerbertTerrace
expressedundamental criticismto Premack, Gardner and Rumbauagihout the applied methods and

interpretation ofthe results®. Following the publication ofthis paper there was a decline ithe

number ofexperimental procedures that attempted to train animals for kumak e 61 anguageb6.

the second half of the P0century observations ofinimals communicatingn their natural
environment became more influentighgain, initial studies écused on the oral modality of
communicationsuch as the alarm call system of vervet monR&yShis study gave rise ta novel
field of research that examined this phenomeimrarious animal species as well as initiating a
debate about the role of fuiamally referential calf$®. At the same time, only fewsdies concerned
with nonoral channels of communication wepblished A metastudy analysed 553 primate
communication studies from960 to 2008 and found that the majority (64%) focussed on oral

communicatiort*’. Only 22% looked at facial9% at gesturaand 5% at multimodal communication

89% of all studiesconduct ed in the p rfocussedore thes orah domairr. a | h a

Furthermore, the majority of oral studies used experimental methods (68#6) observational

methods were favoured in the other modalities.

Together, this suggests that when considering research aiming at identifying the origin of human

6l anguagebé by studying pri mates, researchers

communicationThe simple reason forithi s t he assumption that 6él angua

Only if no similarities between humans and primates are found in the oral domain, researchers will
start to explore other communicative modalities. It ig paan ongoing scientific debate to question

the role of modal ities i To atd nesearchers ninterésted nsghu a g e 6
evolution no longemblindly follow a preempirical oral norm. Howevethere aresome tendencies in

current reseah that can be explained only by reference to the history of the discourse, and seem to
emerge as aftermathd the oral norm First, as already suggested, there is an ongoing general
research bias towards oral communicdfionThis focus might also explaithe vast interest in

songbird communication. Researchers involved in this field continue to stress the similarities between

birdsong a'fdrhistobsarvaton byqe rdeans implies that birdsong studies are of no use

Nottebohm, 6The Origins of Vocal Learningdé, 1972, p.
¥premack 6Language 187,088 mPaemaeRO O6The CqiD8p.183% Man an
18 Terraceetal 6 Can an Ape (ClO7§ fot @moarecBrd review selRd ¥@& s, ORecent U
Signs by Chimpanzees (Pan Troglabjtin Interactions with Humaflss 200 5.

¥¥seyfarth, Cheney, Marler, 6Monkey Responses to Thr et
prjce et al, 6Vervets Revisited6, 2015, p. 2 and th
sl ocombe, Waller, Liebal, 6The Language Voiddéd, 2011.
“2s] ocombe, Waller, Liebal, 6The Language Voiddéd, 2011.
“Bol huis, Okanoya, Scharff, 6Twitter Evolutioné, 201
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when attempting to unfold presend r oot s of human Ol anguageb6. Ho
researchers often see similarities between cour
conclusions from courtship dance or any combination of modalities. Second, most studies about
animal communication do not acknowledge that all animals communicate with their entire body. The
present bias for unimodal research can also be explained by reference to the historical oral norm,
which implies thats o met hi ng cal | ed 0 Irealiseg incagsiaghe modalgyfthe be f
multimo d a | appr oac haradativelyycorbemmprary gomgit (see grevious chapter, fn
117). Until 2008 only 28 out of 533 primate communication studies focussed on this spedffically
Third, research advocatn an or al @amiedi rt oo fd ad le simignexplanatoryne s u s
models as can be found in the sign languages discourse in tH0Mientury. Klaus Zuberbiihler
writes:

AfiLanguage is mainly a vocal b e bralanguager . Of cou

like gestural systems have emerged in deaf populations, but this is not the default pattern
in normally de%eloping humans. 0o

Given the analysis of the previous chapters statement might remind the readereafliercitations.

Despite thisformulation Zuberlilhler does not set the ottalr a i t as constitutive fo
and some of his colleagdés seem convinced that or al modal it
61 an g u aligesvi@e aginmld communication. What makes this staat interesting is that it
reveals its normative foundations. To date ther
of 6l anguageb6. The statement i A certaio tspecesnaydescr i
communicate via oral, seismic, wisual signalsWhether it uses any combinationtbg threeis not

a result of any human or animal proficiency, bather, amongther thingsit is a function of the
environment’. As there is no 6default envivehmpmedt do
in human&® there cannot be a 0deoérahelcurrenmeasea@d i t yod o
communications moreprominent relative to its marginalised alternativegsmdmight be identified as

a legacy of the oral norm.

However,an empi ri cal aim | eads the current discour s

and dissimilarities between human and animal communicational systems. Scientific norms, such as

the oral norm, no longer hinder a broad empirical sampling, norelyth pr oduce &éwr ongoé
Empirical facts can never be 06 wnmisgudgdéoncepbanof t hei r
s ocombe, Waller, Liebal, 6The Language Voi do, 2011
145Zuberb<,hler: 6Li nluimani aAnCmphsiot y 20f15No p 315 mp h
e g. (i) HnAspeech is the biological d e f adnirat modal
Communication and Human Languaged, 2014, p . v ; (ii)
Birdsongé one can read: Al é&] one essenti al characteri
vocal |l earni mgrok elBr e@otwe tfzqut : 0OLanguage and Birdson
communication as relevant to earliest stages of 61l a
Preadaptations in the Earliest Stages of Language Evo
“camdolin: 6The Use of Multiple Cues in Mate Choicebd,
“see Lane: 6Construction of Deafness6, 1997.
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0 | a n gla faq ieidscientific narrative that is influenced by scientific nornmdlusionssuch as

fiHuman language ia vocal behaviour, so a natural focus has been the study ¢fumasn primate

vocal b &%hcanetiua & primarily oraharrativeo f 6l anguageb6. Tthee r e by
narrative of human uniqueness, sirfiimans are enormously vocal primates, eigflg when
compared with thei r™ dlEsasthe pdint wheré shared galuesednstitute ane s 0
identity, by setting humans apart from even closely related animals based on features that are chosen
and constructed bthe researchers thenhges Research narratives can be found in every academic
publication. They hava significant effect on the interpretation and exploration of empirical facts.

Hence the aim of the current papertts unveil aspecificscientific norm as an unuttered baaignd
assumptiorallowing the reader of scientific research to form an opinion about empirical facts. As the
term 6l anguaged is used from sever al scientific
by unveiling more normative backgroundsasnptions in this domain. Bringing to light the scaffold
upholding a concept call ed 6l anguageb mi ght a s

implications.

Wzuberbg¢h
Bzuberbg¢h

OLi nHlumathni AnCapbasiot y 2015
OLi nHlumathni AnCapbasiot y 2015

w w
B
U1 ©

o o

Nomp.
Nomp.



Interdisziplindre Anthropologi€2016,https://doi.orgl0.1007/9783-658-142643_15

Literature

Al l chi n, Dougl as, 6Val ues i ;mSciénce EelutatigrB (1929 1 Educ a't

12

Amman, Conrad JA Dissertation on Speeg¢hondon: S. Low, Marston, Low and Searle, 1873)

Armstrong, David [/ Kar chmer , Mi chael, OWi I I i am
Sign Language Studie8 (2009), 38i 397

Aronof f, Mar k / Mei r , I rit / Sandl er , Wendy,
Language 81 (2005), 3011344

Axel rod, Robert, 6 An Ev dhelAmérican Rolitigal Stipnper Revge®®h t 0o N

(1986), 10951111

Battison, RobbinM. 6 Amer i can Sign Language Linguistics 1
The Signs of Language Revisitegtl. by Emmorey, Karen and Lane, Harlan (London:
Lawrence Erlbaum Associates, Inc., 2000), pp 15

Bauman, HDi r k s e n, 60Audi snuphBxp lcesr ionf gouthphud dedd esttidiesn . 0 ,
and deaf educatigr® (2004), 23846

Bauman, Richard / Briggs, Charles Vgices of Modernity. Language ldeologies and the Politics of
Inequality.(Cambridge, New York: Cambridge University Press, 2003)

Baynton, Douglasforbidden Signs: American Culture and the Campaign against Sign Language
(Chicago: University of Chicago Press, 1996)

Ber wi ck, Robert / Friederici, Angela / Chomsky,
Nat ur e o f Trdnds im@ogaitye Stiencess (2013), 98

Bicchieri, Cristina,The Grammar of SocietgNew York: Cambridge University Press, 2006)

Bicchieri, Cristina [/ R hiea Stanfdvtu Encydopedia of dPRilosophya | N o
(Edward N. Zalta (ed.), 2014)

Bickerton, DerekA d a m6é s (NeawYgri: Blill and Wang, 2009)

Bloomfield, LeonardlLanguage [1933]Chicago, London: The University of Chicago Press, 1984)

Bol huis, Johan [/ Okanoya, Kazuo [/ Scharff, Cons
inBi rdsong and Muumevews Neuesciéneed (2010), 749

Bornstein, Harry |/ Roy, Howar d, 6Comment on nALi
Deaf Subjects 1964 9 6 Psyéhological Bulletin79 (1973), 2111214

Brainard, Michael S. [/ Fitch, Tecumseh W., OEdi't
L a n g u@ugeantdOpinion in Neurobiology28 (2014), Wwiii

Brenowit z, Eli ot / Per kel , David J. / Osterhout

Sp e c i a | Brainsrsl Lamdguagell5 (2010), 12

Brueggemann, Brendaend Me Your Ear: Rhetorical Constructions of Deafn@¥ashington DC:
Gallaudet University Press, 1999)

Campbel |, Matthew / de Waal, Frans, Honahsibumpanzee
Not wi t h Baboons or UProteadimgsl| of the Royah $oogiyaBl z e e s .
Biological Science281 (2014), 20140013

Candol i n, ulri, 6 The Us e BiologicdllRelviaws7p (2003),676895 i n Ma't

Cheney, Dorothy / Séyar t h, Robert, 6Constraints and Prea
Language [Ehebilguistid Rewe@? (2005), 136159

Chomsky, Noam, 6Language and Ot her Cognitive S
Language Learning and Developnien (2011), 268278

Chough, Steven [/ Dobyns, Kristina, O0How | s Asi

Cul t u The beaf Waynll Readeed. by Goodstein, Harvey (Washington D.C.: Gallaudet
Univ. Press, 2006), pp. 22232
Christiansen, MortenCh at er , Ni ck, O0The LanguaBgsdAcmunuof t y Th:;
Natur al L a n g Feomgiers irRRsychology6i (2016)) 118
van Cleve, JohnA Place of Their Own: Creating the Deaf Community in Ame(iGallaudet:
Gallaudet University fess, 1989)

Crystal , Da vEnayclopagdia Britagnica @nen@&ncyclopaedia Britannica Inc., 2015)
Davis, Hallowell / Silverman, Richartiearing and DeafnegiNew York: Holt, Rinehart & Winston,
1970)

36



Interdisziplindre Anthropologi€2016,https://doi.orgl0.1007/9783-658-142643_15

DeMatteo, Asa, O0Vi suladguerma giemr YyAmenrdi cv@mtheSiher A nlaa n g
hand. : new perspecti ve 2d bynFriedmar, rLyntc @New York:gn | a
Academic Press, 1977), pp. 1036

Douglas, Heather Escience, Policy, and the Valreee Ideal(Pittsburgh: Universityof Pittsburgh
Press, 2009)

Elster, JonThe Cement of Society: A Study of Social O¢New York: Cambridge UniVress, 1989)

Enfield, Nick J,The Anatomy of Meaningambridge: Cambridge University Press, 2009)

Evans, Ni chol as, 6 L asnoguuracgee fDoirveUWUmderystaashda n@®e Cu
Cultural Evolution: Society, Technology, Language, and Reljggdn by Richerson, Peter J.
and Christiansen, Morten (Cambridge: MIT Press, 2013), ppi. 288

Evans, Ni chol as [/ L éofLanguage Univeddals: pamgrage Diversith and IMy t
|l mportance f or TOeBpmvidralandbrafd sciem;d&x(2009) 420448

Fant , Lou, 6Two Memor abl erheNb@mslofsLanguiage Revisiteds byl a an d
Emmorey, Karen ah Lane, Harlan (Mahwah, New Jersey, London: Lawrence Erlbaum
Associates, Inc., 2000), pp. 8

Fi sch, R. , 6 P s y c IBddnee,gTechnolégy &d Boei¢hondod,, Beverly Hills:
SAGE Publications, 1977), pp. 27299
Fisher, Simon E / Marcus, &Gr vy F, 6The El oguent Ape: Genes,

L a n g u Alguee.reviews. Geneticg (2006), 920
Fitch, Tecumseh WThe Evolution of Languagg&ambridge, Massachusetts: Cambridge University
Press, 2010)
Fricke, EIlIIl en, bammar def aG&at ireda®dd Speech: A
Body i Languagei Communication.ed. by Miller, Cornelia et al (Berlin, Boston: De
Gruyter Mouton, 2013), pp. 78354
Fu, Feng et aGr, o WE vPd ScentifctReparti?d(2012) 11 6

Furth, Hans G, 6Linguistic Deficiency-1866806.,Thin
Psychological Bulletin76 (1971), 5872
6The I nfluence of Language on the Devel opme

Journal of Abnormal and 8@l Psychology63 (1961), 386389

Gallaudet, Edward MThe Deaf and Their Possibiliti¢€hicago: University of Chicago Press, 1898)

Gannon, Jack RDeaf Heritage: A Narrative History of Deaf Amerjcad. by Butler, Jane and
Gilbert, LauraJean, 2nd jimt (Washington D.C.: Gallaudet Univ. Press, 2012)

Ga@rdenfor s, Peter, 060The Role of Cooperation in
Evolution of Mind, Brain, and Cultureed. by Hatfield, Gary and Pittman, Holly
(Philadelphia: University odPennsylvania Press, 2013), pp. 19816

Gardner, Richard [/ Gardner , Beat ri xScienégllé5a c hi ng
(1969), 66472

Garner, Richard LThe Speech of Monkeftsondon: William Heineman, 1892)

Gessinger, Joacghier 6®Drraclhres pAwsn DEheoried gomb st u mm
Ursprung der SpracheBand I, ed. by Gessinger, Joachim and von Rahden, Wolfert (Berlin,

New York: de Gruyter, 1989), pp. 34387

G- mez, Rebecca L. / Ger ken, Lou AL, 6l nf ant ,
Ac g u i sTrandsinmragritive science$ (2000), 178186
Goodhil |, Vv, 060The Educ@dtchoomlal Dgdhe hatymestopesd f t he

(1947), 55563

Har |l an, Lane, 6 C o n sTherDisabitity Siudiesdréadefieby Davie, enrtard J.i n
(New York, London: Routledge, 1997), pp. 15371

Harris, Roy,The Language MytfLondon: Gerald Duckworth & Company Ltd., 1981)

Haun, Dani el / Over, H8asedt Ac6buké DbeéCutddmBEa mE&pt
Evolution: Society, Technology, Language, and Religesh by Richerson, Peter J. and
Christiansen, Morten H. (Cambridge: MIT Press, 2013), pji. %

Haun,Da ni el / Reker s, Y v 0 n n e -Biased Toamsmissoh ih Ghimpanieesh a e |
and Human Chi |l dr e nGurrebtBiblogiNa2 {2019y 7dim3d ut ans 6,
Hewes, Gor don, OPri mat e Communi cati on and t he

Anthropology, 14 (1973), 5 24

37



Interdisziplindre Anthropologi€2016,https://doi.orgl0.1007/9783-658-142643_15

Hil I, Jane, 60n the Evolutionary Foundations of
308 317

Hi nti kka, Jaakko, 0 P ar a Baragigms forf Lanmguade al'lnegry ang @herT h e o r
EssayqDordrecht: Kluwer Acadmic Publishers, 1998), 146174

Hockett, Char |l es, SaeitificeAmadican2q3i (1960p 8L1Epeec h 6,

Huxley, ThomasHMa n 6 s P | a oMew iank: DN Appletan and Company, 1863)

Jackendof f, Ray, 6 Wh at | s VhewshgjuageB87 (2061 86 age F a
624

-, O0Your Theory of Language Evol ut iTherfkvolDterpot nds or
Human Languages: Biolinguistic Perspectived. by Larson, Richard K. / Deprez, Viviane
and Yamakido, Hiroko (Cambridg€ambridge University Press, 2010), pp.i6&

Jesper sen, OHEntydopaedidBatangic@&idjaen@enton, 1951), pp. 696703

Joseph, John E. / Taylor, Talbotldleologies of Languaged. by Joseph, John E. and Taylor, Talbot
J. (New York:Routledge, 1990)

Kainz, FriedrichDi e 0 Sp r a c (SatigartDFeminahd Eake ¥erlag, 1961)

Kell ogg, W. N. , 6Communi c aRaiosne dnadh BaepeeglB2aeyecd ,i n
(1968), 423427

Klima, Edward / Bellugi, UrsulaThe Signs of Langge New York(Cambridge, Massachusetts:
Harvard University Press, 1979)

Kroeber, AL, 6Si mtern loarmabotifangriean Limggistig24 (19%8), 119

Lane, Har | an, 6The Medicalizati on olooki@gdadkur al D
ed. by Fischer, Renate and Lane, Harlan (Hamburg: Signum Verlag, 1993), ppt99

---, When the Mind Hears: A History of the D¢lew York: Random House, 1984)

Levine, John M, 6Sol omon A sPereobdity dne &ial ®sychdlogyr Gr o u
Review 3 (1999), 358364

Levinson, Stephen C / Dedi u, Dan, 060The Interpl
Language E\Cdltural Evolationd Socigtyn Technology, Language, and Reljgion
ed. by Richerson, Peter J. antriStiansen, Morten H. (Cambridge: MIT Press, 2013), pp.
21971 231

Levinson, Stephen C. / Hol | er ;Modaldi tCoommdéiheatQ
Philosophical Transactions of the Royal Societ3®& (2014), 19

Liddell, Scott K.,Grammar, Gestw, and Meaning in American Sign Langug@ambridge, New
York: Cambridge University Press, 2003)

Lieber man, Philip, OLanguage DiPdoSNioldgyl$ (2015)nhg For
1002064

Longino, Helen E,Science as Social Knowledge: ValuadaObijectivity in Scientific Inquiry
(Princeton, New Jersey: Princeton University Press, 1990)

Lotz, John, 6 S plewnlofAeonstical Secietygal Anmeie® (1950), 712 717

Love, Nigel, 6Cogni t iLanguage Scitrest26 004),5268704 age Myt ho,

Maher, JaneSeeing Language in Sign: The Work of William C. St¢Wéeshington D.C.: Gallaudet
Univ. Press, 1996)

Mallery, Garrick,Si gn Language among North American I ndi ai
Peoples and Dedflutes(The Hague: Mounton, 1881)

Mal |y, Gertrud, 6Qdhref iLdoenngc eR oocafd tthoel 8Deekaf fn,ggdnb a@&ekr. me
by Fischer, Renate and Lane, Harlan (Hamburg: Signum Verlag, 1993), fpl1287

MaynardSmi t h, John / Harpésd DOxXifadr do A®Oxmalr dSiUgmn ver

Mc Donnel |, Patrick / Saundkbkooking batkedl by Rischer, ReBdtet on
and Lane, Harlan (Hamburg: Signum Verlag, 1993), pp.i 2550

McNeill, David, Gesture and Thougli€Chicago and.ondon: University of Chicago Press, 2005)

Mei er , Richard P., 0 Siga hagguagg. &n laterndtiordloHdralboakt tyy o6 , i n
Pfau, Roland / Steinbach, Markus and Woll, Bencie (Berlin, Boston: De Gruyter Mouton,
2012), pp. 574601

Meir, Irit e t al , 6The Influence of Cioguistio Ndridtign 12 n L an ¢
(2012), 247291

38



Interdisziplindre Anthropologi€2016,https://doi.orgl0.1007/9783-658-142643_15

Mul kay, Mi chael J. 6 N oSodiak Scienoednfoimatmm5l (I9¢6Y, 63Fr N Sci e
656

Myklebust, Helmer,The Psychology of Deafness. Sensory Deprivation, Learning, and Adjustment.
2nd edn (New York, London: Grune & Stratton, 1964)

My kl ebust, Hel mer |/ Brutten, Mi |l ton, Adodaotbt udy o
laryngologica. Supplementyrh05(1953), 1i 126

Nomeland, Melvia M. / Nomeland, Ronald Bhe Deaf Community in America: History in the
Making (North Carolina: McFarland & Company, Inc., Publishers, 2012)

Northcutt, R G, 0Chan g iBraigreséarch mdletind3(20@L), 86864 Ev ol ut i

Nottebohm, Fernando, 60The Origins of Vid40al Learn

Padden, Car ol / Hu mp hr i eSgn Language, Studidslarsaid.dHarvaille af Cu
University Press, 2006), 217

Payne, Arbeafd &nn dEndpaopabdi,BritannicdEncyclopaedia Britannica Co.,
1911), 880" 894

Perniss, Pamel a [/ ¥zy¢érek, Asl i / Mor gan, Gary,
Structure and Conventionalization: Insights From Sign Language aad Geil opiés,in
Cognitive Scienger (2015), 211

Pfau, Roland / Steinbach, Markus / Woll, Bencie efign LanguageAn International Handbook
(Berlin, Boston: De Gruyter Mouton, 2012)

Premack, David, O6The Codes ofciektesn6 (883), 12B6¥a st s

-, 6Language in Chimpanza&2?6, Science, 172 (

Radick, GregoryThe Simian Tongue: The Long Debate about Animal Lang(@lgeago, London:
The University of Chicago Press, 2007)

Rei ss, Julian [t iSfpir @ n @ bThee Statifareh Ertcyddofedia ef nPhilosophy
(Edward N. Zalta (ed.), 2014)

Ri vas, Esteban, 6Recent Use of Signs by Chi mpe
Humans6, Journal of compaiddii ve psychology, ‘

Robins, RHe nr y, 0 Emxyclgpaadig Britannica Micropaed{@Villiam Benton, 1977), 32

---, 0 L a nEneycopamdia, Britannica Micropaed{@Villiam Benton, 2002), 147

Sacks, OliverSeeing Voices. A Jmey into the World of the DedafNY: Harper Perennial,990)

Sandl er , Wendy et al , 6The Gradual EmeNatgr@ince of
Language and Linguistic Theqrg9 (2011), 503543

Sandler, Wendy / LilleMartin, Diane, Sign Language and Linguistic Universa{€ambridge:
Cambridge University Press, 2006)

Schlesinger, Hilde S. / Meadow, Kathryn Bgund and SigiiBerkeley: University of California
Press, 1982)

ScotPhi I 1 i ps, Thomas C. |, 6Nonhuman Primate Commu
L a n g u @GugeantdtAnthropology56 (2015), 5680

---, Speaking Our Mindd_ondon, New York: Palgrave Macmillan, 2015)

ScottPhi I I i ps, Thomas C. / Kirby, Si mon, 0l nf orm
Ev ol ut AninmaliComniumcation Theory: Informati@nd Influenceed. by Stegmann,
Ulrich E. (Cambridge: Cambridge University Press, 2013), pp.4¥A

Seyfarth, Robert / Cheney, Dorot hy, 0 Anngat al er s
Review of Psycholog$4 (2003), 145173

Seyfarth, Robert M. Cheney, Dorot hy / Mar |l er , Pet er , 6 Mo n

0, E
1971

Call s: Evi dence of Predator Cl a sSsigndei2i®at i on
(1980), 801803
Si mms, Laurene, 6Deaf Ed u cThe DeafnWay WRmdes, eed. ByWa y 0 |

Goodstein, Harvey (Washington D.C.: Gallaudet Univ. Press, 2006), pB@1
Si mpson, J a nTée Endydlopedig af haggriape and Linguistiesrgamon Press, 1994),

p. 1894
Sl ocombe, Kati e E. / Wa |l | ee Langlagei ibid: eThe Nied for Liel
Mul ti modality i n Pr i maAnieal Bebaviouw8h (201 H),1910824 Re s e a |
Smit h, Eric A., 6Communication and Coll ective

C o o0 p e r EBvblutian mr@ Human Behaviodl (010), 231245

39



Interdisziplindre Anthropologi€2016,https://doi.orgl0.1007/9783-658-142643_15

Sout hwood, Ni chol as [/ Er i k s sRhilosophital Explaratiogsido r ms  ar
(2011), 195217

Sperber, Dan [/ Ooriggi, Glori a, O0A Pragmetic Pe
Evolution of Human Languaged. by Lason, Richard K / Deprez, Viviane, and Yamakido,
Hiroko (Cambridge: Cambridge University Press, 2010), ppi 123t

Stokoe, William C, 6Sign Language Structure: An
t he Amer i canouba of leaffpdie &ndl Heaf educatiphO (2002), B37
Taj fel, Henr i, 6Soci al Cat egor i zat iDifferentiati8o c i a | |

between Social Groups: studies in the social psychology of intergroup rejathrisy Tajfel,
Henri (London: Acadmic Press, 1978), pp. 6176

Taj fel, Henr i et al , 6Soci al Hoimpgeanglaurnal pfaéSbcialo n  a n d
Psychology1 (1971), 149178
Tattersall, Il an, 0A Putative Role for Thaenguage

Evolution of Human Languaged. by Larson, Richard K / Deprez, Viviane, and Yamakido,
Hiroko (Cambridge: Cambridge University Press, 2010), pp. 1228
Tayl or, Talibmguidst i odFpilkti ons and t he Ndwl{dedsananda
in Psychologyin press (2015),iT7
-, 6The Origin of L anguhbaggrage sditngedd (1997N@&v/er Happene
Terrace, Herbert / L a Petitto / R J Saencders |/
206 (1979), 8911902
Tervoort, BernhardDevelopmental Features of Visual Communicaildmsterdam, Oxford: North
Holland Publishing Company, 1975)
Tomasello, MichaelOrigins of Human CommunicatiofCambridge, Massachusetts, London: The
MIT Press, 2008)
Trager , Ge guagleneybigpaedidBritannic@Villiam Benton, 1962), p. 696

Vaesen, Krist, O6Chi mpocentrism and Reconstruct.i
Studies in History and Philosophy of Biological and Biomedical Sciedég2014), 1221

Veditz, G or ge W. , 6Noti ces -Muft eP uabnldi cHa sneticas#gnafbfee . be a f
the Deaf 35 (1890), 271 275

Vigliocco, Gabriella / Perniss, Pamela / Vinson

Philosophical Transactions of the Royalckty of London. Series B, Biological scien@g9
(2014), 20130292

Vygotsky, Lev,Thought and Language [1934¢d. by Alex Kozulin (Cambridge: MIT Press, 1986)

Vinck, Dominique,The Sociology of Scientific WofKlorthhampton, Massachussetts: Edward Elgar
Publishing Inc., 2010)

Whetnall, Edith / Fry, DennisThe Deaf Child(London, Tonbridge: William Heinemann Medical
Books Limited, 1964)

Wool ar d, Kat hryn A |/ Sc hi ef fAhned Rew@w & Anthipopolody, 6Lan
23 (1994), 5682

Wray, Alison / Grace, George, 6The Consequences
of SocicCul t ur al I nf |l uencLagua DL (2007),b4HY8 st i ¢ For md,

Wundt, Wilhelm, Vélkerpsychologie. Erster @hd. Die Sprache.(Leipzig: Verlag von Wilhelm
Engelmann, 1904)

Yerkes, Robert, Alimost Human (London: J. Cape, 1925)

Zuberb¢ghl er, Kl aus, -8l ma g u iAsWileydnte&liGcplmary Reyiewn f No n
Cognitive Scienges (2015), 313 321

OPri mat e CoNewWParspectvesion theé Qrigins of Language. by Lefebvre,
Claire / Comrie, Bernard, and Cohen, Henri (Amsterdam: John Benjamins Publishing Co.,
2013), pp. 187 210

6The Phylogenetic RooPsi mdt d aGogmagmri c &tvii@drena
Current Directions in Psychological Scien@®905, 126130

40



Publication 2 Scala Naturae

Ullrich, R., Mittelbach, M., & Liebal, K. (2018)Scala Naturae: The Impact of Historical Values on
Current AEvol ution 0 Journdl aofn banguape d&voluiign3(19, 0 ilR.s e .
https://doi.org/10.1093/jole/Izx017

41


https://doi.org/10.1093/jole/lzx017

Journal of Language Evolution, 2017, https://doi.org/10.1093/jole/Izx017

Scal a Natur ae: The i mpact of hi st oriscoarke val ues o

Robert Ullrich”, Moritz MittelbacH, Katja Liebat

! Department of Education and Psychology, Comparative Developmental Psychology, Freie
Universitd Berlin, Habelschwerdter Allee 45

? Department of Botany, Ecology of Plants, Freie Univerdigrlin, Altensteinstr 6, Berlin 14195,
Germany

"Corresponding author: robert.ullrich@berlin.de; +49 30 838 57 690

Abstract

Various complaintsabout the consistentuse of a nonepistemologicald n oofmr ogr es s 6
(alsoknownas6 S c M & ta u icaalee o)ind frequentlyin recentevolutionof languageand
communicationliterature. Affiliated to earlier studiesthat addressedjuantfication of some
overtindicatorssuchasword combinationsof 6 h i+gshp e c thexcgri@ntaccountaimsto

go beyondthe obviousin describingthe presumeghenomenalsing a mixedmethodology
approach,we quantify the generaluse of vocabulary,range of study species,amount of

Opr ogr esststi roirdndsstleseqdentlyqualify the context of some key words.
Investigating915 peerreviewedarticlesfrom a speciescomparativeevolution of language
andcommunicatiordiscoursewe foundthatarticlesfocussingon specieggroupshistorically
regardechsé h i rgaketnoreuseof attributesmplying directedprogresghanotherwise We
subdividedall articlesin two distinctcorpora.Articles usingtheterm6 | a n goun@agpeeée c h 6
in title, abstracor keywords werelabelledé | a n g Thasgusirigothertermsthanlanguage
werelabelledd6 ¢ o mmu n i Véeaduld idemty.a more diversefocus on studiedspecies
groupsanda more behaviouristicvocabularyin corpusé ¢ 0 mmu n iascantpareuto the
corpuso | a a g A&dditionally, articlesfrom the latter corpustendto stressa narrativeof
humanuniquenessOur results,takentogether,do not provide clearevidencefor a structural

and active promotion of a 6 n o ofnp r o g r baitshintdtowards historical aftemaths
exercisingndirectinfluenceandworthy of further study.
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Background

Over the | ast decade a growing numberi 9 iamti c
psychology and other scientific disciplines (loannidis, 2012). A subsequent boost inessstiech

found that many empirical results are not as robust as they originally seemed. Publication biases
(Fanelli, 2010), insufficient replication (Makel, ueker, & Hegarty, 2012), lack of data sharing
(Wicherts, Borsboom, Kats, & Molenaar, 2006), questionable research practices (John, Loewenstein,

& Prelec, 2012), or low statistical power (Bezeau & Graves, 2001) are just some of the factors
identified as pasible explanations for the crisis. However, the efforts so far seem to underestimate
subjective influences such as personal expectations, use of terminology, as well as physical and
psychological constraints in designing hypotheses and conducting expsriiesrder to investigate

these factors, met@search must reach beyond quantitative methods and supplement them with a
mixed-method approachlhis means that theurrentinvestigation takeas a basis quantitative data

(e.g. from text mining)and mixesit with qualitative material (e.g. analysis of contexuch an

approach may be especially helpful in identifying and reflecting upon the structure and function of
nornrepistemological values or norms, such as ethical, social, or political conside@mngas,

2016). Given those neepistemological norms on the one side, epistemological nsuth as
6reproduci bilitydo, ,orstheoqgtherbside, aren ah adcdptedintegm@lapareaof c y 6
scientific reasoning (Douglas, 2009, p. 17). Accagdimthis, it isonly the first group of norms that is

sometimes perceived as threat to scientific objectiggeHudson, 2016)From the perspective of a

valuefree ideal, norepistemological norms (i.e. moral considerations) should not afteentific

practice, because tines ubj ecti ve el ement is a nAremit of art,
However, several classic studies (Feyerabend, 1975; Latour & Woolgar, 1979) as well as some recent
publications Elliott & McKaughan, 2009Davis, 2013; Douglas, 2016; Mascolo, 2016) question the
valuefree ideal. In general, so the criticism goes, scientists are gbasociety and therefore
inextricably linked to its values (Douglas, 2016). As a consequence, any description of human or non
human behaviour that goes beyond mere observations draws inevitably on the bias of preconceptions:
AThe privil egntngowdr nmeearuirregneputs the empirical
(Mascolo, 2016, p. 5). Following this line of reasoning, not only is data input influenced by subjective
values such as O6preference for si mmiabpriarirejegtiorher s 6 (
of 6 kaunmama | similarityd (Aanthropodeni al 0; de Wa
consequences in the social and ethical domain (Douglas, 2009, p. 115). lllustrative examples can be
found with reference to sign langges. Until the mid20" century, a dominant preconception in
science understood the oral modal ity as a neces
was supposed to be responsible for rationality and flexible communication (Ullrich, 20B%) pAs

a consequence, deaf humans were forced to learn oral forms of communication instead-of better

suited sign languages, with various negative consequences for decades (Ullrich, 2016, p. 189). One
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cannot simply blame scientific concepts and the figerminology for those developments, but they

did play a major rol e. Values in science become
images they embed are inescapably vélled eno ( Davi s, 2013, p . 554) . \
case wolt it ien of | anguage and communicationd di s
human sekconception with reference to a supposedly human unique characteristic, reamgekyge

(e.g. Berwick, Friederici, Chomsky, & Bolhuis, 2013; Hauser et 24l14; ScottPhillips, 2015).

Given the entanglements between science anekpimtemological values or norms, it appears to us

more productive to monitor norms instead of combating them. In that respect we want to qualify and
guantify one potentially lastg norm in order to enable future investigations towards experimental

design, the formulation of questions and subsequent interpretation of data. As such, the study
contributes to the process of scientific safrection.

The potential norm atissueise énor m of progressd (also known a
of Beingd), which assumes that evolution procee
condition towards an O0i mproved6 st at epredichoht hough
(Johnson, Lahti, & Blumstein, 2012), a humber of scientists complain about the persistence of the
norm (Chittka, Rossiter, Skorupski, & Fernando, 2012, p. 2678; Cimatti & Vallortigara, 2015, p. 6; de

Waal, 1999, p. 257; Emery & Clayton, 2004,37,; Fitch, Huber, & Bugnyar, 2010, p. 796; Nee,

2005).

A number of qualitative studies focus on the hi
(Ghiselin, 2005; Hodos & Campbell, 1969; Lovejoy, 1936; Ruse, 1996). By design they do not
guantify the phenomenon in recent discourse. Thus, despite the frequent complaints regarding the
persistence of the 6norm of progressé, to date t
norm in more quantitative ways. In 2000 Mogie searched tifidepapers published between 1995

and 1999 wusing the attributes Ohigheré +«ech 61 ower
query returned over 700 positive hits, mostly in studies of plants (n=665) (Mogie, 2000). Following

that study, in2013, Rigato and Minelli performed a scientometric analysis of over 67,413 biological

articles published between 2005 and 2010 in 16 different scientific journals. Their queries on journal
websites identified 1,287 oataoNabturda3l anguagde
Minelli, 2013). Another query in the course of the same study on PubMed confirmed that more than

55% of all positive hits derive from Botany (Rigato & Minelli, 2013). Yet despite providing first
evidence for possible implitans of a norepistemic norm within a discourse, neither study
continues beyond overtly quantifiable issues, and both fail to identify any of the phenomena other
academic peers have attributed to the realm of the norm. For instance, the historicabrexlusi

birdsong as a model of language (Sereno, 2014, p. 5), addressed by qualitative research, escaped these

guantitative accounts.

44



Journal of Language Evolution, 2017, https://doi.org/10.1093/jole/Izx017

Given the prevailing valufree ideal (Reiss & Sprenger, 2014, Chapter 3.1), it is assumed that non
epistemological normsra mostly deployed unintentionally and not overtly, and are therefore difficult
to identify. For these reasons, the current st
classificationsé. Il nstead, it ma@mes S-eveewed | mp e C

publications on language/communication across a variety of species groups.

In order to do that wéntentto divide articles from the evolution of languadi&scourseinto two

di stinct corpora: 0 | aTheymlyargasod weacoudt ard actiolentanthencorpua t i 0 n ¢
6l anguaged6 | ies i n t heens@®lraersgura ge Hipfabstalitditlepar e d e f i r
keywords.On the other sidear t i cl es of corpus oO6coémimgnakati osd
6vocan@®,gasttar ed, o rTheécategorizationimakastno assedion about the actual

focus of a publication.

We are awaréghats omet i mes the terms O6l anguaged and O6con
within the current study. It is not our attemfut equate these terms. However, definitions of

6l anguagebé6 ar e iiBothao r200Q) uTédt yincludes \perspectives which see
6communi cat i oeenfé6f eacst noefle.goClEamslgel?@lly, @ 2686), as well as the
opposite claim that regards communi(ecga®@kbnoya, as ma
2017; Zuberbihler, 2013, p. 188ptill, ot her s interpret 6l anguageb
fic o mmuni c adtwhich alsotinoluaés kmusic and animal s¢Rghrmeier, Zuidema, Wiggins,

& Scharff, 2015)I n gener al we use a broad dasgoudcognitve on of
(e.g. learning and memorgnd physiologial mechanisms (e.g. perception and motor congFalgh,

2017, p. 5)

The reason for dividing all articles in two corpora is the followMgg hypothesise that authors using
the word 6l anguageb6é at prominent secntoiebuman of an
centred perspectivef researctthanresearcheravoidngtheterml f a o6énor m of progr e

would expet an inc ease of O6progressioni st vocabul aryo6 i

vocabularyé, | ike 6higherd or 6ésophisticatedd, i
or more complex 6end stated ( mo/sheoryysnatkeasedonsaed i n
tel eological framewor k, an O0end stateb6 cannot e
scale of improvement appears mostlyhumaent r ed and/ or arbitrary. Thel

| anguage6 elogquentloutvaldaddny i n

Hence, we assume that if the O6norm of progress:
species in the corpus o6l anguaged compared to th
journal articles, we expect to idiflg valuel aden Oprogressionistdéd vocabul

article format or corpus group.
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Material & Methods

I n order

to

gat her

corpus

mater i

perfor med

aim was to identify a specific fraction of articles concerned with evolution of language from a

speciescomparative point of view. We chose to select ¢hggecific articles for two reasons: first, in

both past and current debates it is notoriously difficult to identify a generally accepted definition of

6l anguagebéd

and valuel aden

concerns

n

t he

(Bot ha,

arratives.

guestion as to

2000), which

Second,

makes

whet her

t he

controver si al

whol e

6l anguageb6

1999; Hurford, 2014 or abruptly in human beings (Berwick dt,#013). An answer might have

wide-ranging implications for the human setincept and, thus giving reason to expect vilading

on that issue in particular.

For the years 2008015 we selected from 16 Journals that have a high impact in the pafiieida
of research (se€ab. 1).

TablelComposition of

corpus

6l anguagebé

6communi cat.

2010 and 2011, respectively, they were not available for analysis before that year. Furthermore, publications
from Behav. Brain. Sci. were not available as full text HTML before 2006 and thereby excluded for 2005.

Journal name

no. of papersin corpus

6l anguaged(

no. of papersin corpus

6communi cat

Anim. Behav. 36 205
Anim. Cogn. 22 17
Behav.Brain. Sci. 106 7
Curr. Anthropol. 37 4
Curr. Biol. 44 43
Evol. Hum. Behav. 9 2
Evol. Psychol. 4 1
Front.Psychol. 22 2
J.Comp.Psychol. 8 1
Nat. Commun.(*2010) 9 7
Phil. Trans.R. Soc.B 33 11
PLoSBiol. 9 2
PLOSONE 42 70
PNAS 33 18
Proc.R.Soc.B 19 74
Sci. Rep.(*2011) 6 12

Articl es

t er med

usi

ng o6l angu

agebd or

O6speechd

6l anguageb

(n=890) .

To

contrast

n their

t he
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on communication, signasong, gesture or vocalisation. Articles using one of those terms in their
abstract, title, or as keywords are cB8lAlected
articles examined were manually checked for relevance by reading abstracts amatdeyArticles

were included in the corpus of investigation when they fulfilled the following requirements: they (i)
use a comparative, crespecies approach; (ii) focus on language/communication (not cognition in
general); (iii) focus on biological eudion (i.e. exclude machines); (iv) consider multicellular

organisms (but not plants, fungi), and (v) focus on imdividual communication.

Rel evant articles (61 anguagebd n=439; 6cemmuni c
information such as (apecies focus, (b) modality, and (c) fidixt download link. With regard to (a)

nine groups of species were identified (1. human primate, 2hmoran primate, 3. neprimate

mammals, 4. marine mammal, 5. bird, 6. other vertebrates, 7. invertebratd, 8. fisispecified).

With reference to (b) seven modalities were identified (1. acoustic, 2. visual, 3. chemical, 4. tactile, 5.
thermal, 6.crossmodal, 7. multimodal). Most articles were automatically retri&7dshsed on their

link, converted from sourddTML into a raw text format, and broken down to the level of individual

words. Specific word classes were attributed automatically via TreeTagger using default settings
(Schmid, 1995) . I n addition to obvi ouslli2Dl8mmas | i

we consider a greater number of terms as contrilt

of 56 handpicked | emmas (see Supplementary Mat
vocabul aryé6, i . e. walrldew td alti neara dirfofadree n tsieantsieo
Those potentially valuke aden | emmas were identified by earl i
progresso6 (G¢gntegrkegn & Bugnyar, 2016; Jarvis et

Ullrich, 2016) or were mentioned within an open survey by members of the Comparative
Developmental Psychology group in Berlin (see Supplementary Material). For brevity we named
those word groups Ohighd and 061 ow®the sppegrancetofi vel y

lemmas between corpora and various Ruletiz.

All quantitative analyses were performed using R 3.2 (R Development Core Team, 2016). A list of
additional Rpackages in use can be found at the Supplementary Methods section. To @agture
subtle indicators of the 6norm of progressao, t
gualitative audit of context (a mixedethods approach). For qualitative analysis of context, we
extracted respective text snippets into Excel Sheetsrated for context manually i . e . 6oppos
meani ng?o, 0 smewrabi) e. s -Feliptd usRd andl bonsuli@d mateas open andan be
downloadeddoi 10.17605/0SF.I0/EGFHV

51 One eample (for more se®0l 10.17605/0OSF.IO/EGFHV of a 6Scopuso Agmary for
Cognitoncontri buting to the c¢-@ABSSKEY (coonnunicaton ®R soagtORsignél* T 1 TL |
OR vocali?ation OR gesture AND evol* AND NOT language AND N@&exh) AND ISSN (1439456) OR

ISSN (14359448) AND PUBYEAR AFT 2004 AND PUBYEAR BEF 2016

Due to technical oddities this procedure had to be
Psychol ogyd & ACurrent Anthropol ogybo.
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Results & Discussion

Aut hors mostly avoi d dior evaatr iloiursk asgee cd fe sé hgir gphu/plso v

Rigato & Minell:@ (Rigato & Minelli, 2013) concl
When we reproduced their methodology for 915 publications from our corpus, we could identify 8

cases of direct linkage betweénhi ghé and sever al speci es, but c
6l owo. Hits from 6higheré | inked to either o6ver
1; Iriki & Taoka, 2012, p. 18) or Optnd@rpsoéd ( Cu
824; Jablonka, Ginsburg, & Dor, 2012, p. 2155; Sadagopan, Tan&@ol, & Voss, 2015, p. 10)

with one exception of oOoplantsd (Caulier, Fl amma

publications from the field of botany were &aed, whereby 0.87% positive hits from 915 articles
nearly resembles those botainge results presented by Rigato & Minelli (Rigato & Minelli, 2013).
Contrary to their interpretation, we do not conclude that results can lead us to state that researchers

adhere to a 6norm of progressao. I'n all affectec
events linking &édhigh + speciesd. When <checking
systematic use of O0Scal a Nrahosefrfiradieags hsasimgularxapes f. Il ns

Ahistorical baggagedo (Mogi e, 2000, p . 868) wher

teleological thinking.

However, as previously mentioned, we di d not a !
classifications with various species would occur at a high frequency, since we expected non
epistemological norms to be mostly used unintentionally and therefore not overtly expressed in the

text. This is why we started exploratory investigations for nimgicit indicators that might impact

the discourse.
Pri mates dominate corpus Ol anguagebd

In 2014, Sereno claims that fAbirdsong has often
reason that monkeys seem muc hO014 pa5). We wantechtan s om
guantify his complaint regarding 6Scala Natura
literature. As described in our methods section, we divided all articles into two corpora labelled
6l anguaged and 06 tivelynBubsequertdlyt weodec@ded rtoecenppare the range of

studied species groups between the corpus Ol angu

We found a substantially wider range of studi ec
comparedtothecorpu 6| anFgulpgedbo6ut 70% of all 439 articl
or Ospeechd in title, abstract or keywords focu

observed for the corpus o601 angua g eifcallyton aumant h e ma
primates (38%), followed by nemuman primates (32%), birds (11%), and finally publications

without definite species focus (7. 2%). I n contr |
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focussed on invertebrates (26.89%) and${&b.68%), followed by other vertebrates and-homan
mammals (both 10.29%). From an overall 476 articles investigating communication and its evolution,

only 11 focussed on human (2.3%) and 40 onmaman primates (8.4%).

The results pertainingtohuma i n t he corpus &6l anguaged may not
regard language to be unique to them (e.g. Berwick et al., 2013; Hauser et al., 201RhiBiqstt

7

2015) Nonetheless al most 62% of al | arti clacgerkeyworidsidp 01 anc
focus on norhuman animals, most of them on Awmman primates. For our study it is of no

i mportance to distinguish if those articles inve
also cannot distinguish between the opgosge of the term or its context. Apart from these issues, it

strikes us that articles focussing on invertebrates, fish or other vertebrates avoided almost completely
the term 6l anguaged in their opehuinamgrimegicthe ons. |
corpus Ol anguaged investigated the O6o0rigin of ¢
that only 8.4% of articles from t hewunaopripates &écom

group. That leads us to the conclusion thataeshers studying primates are more likely to use the

term 6l anguaged when investigating communicati ve
species groups. Given Serenobs statement (Seren
corpb 61l anguageb tended in relative numbers to

evolution of language.

What might explain this phenomenon? Researchers tend to see abilities that they value, which is more
easily done in species that closelgamble humans, e.g. primates. For instance, the oral/acoustic
modality of human communication is the subject of 58.5% of the studies within the corpus

6l anguageb6. Modal ities presumably |l ess relevant
received aention only recently are covered comparably less (crossmodal: 22.3%; visual: 11.2%;
multimodal: 7.1%; chemical: <1%; s€&g. S1). Earlier studies have traced some historical sources of

the phenomenonds or i @lirich 2016)plai s i abi daeeab (8t méo
& Liebal, 2011) , OPrimatocentrismd6 (Cimattd.i &
6Chi mpocentrismdéd (Vaesen, 2014). Freqguent focus
of comparative communication stedi might have caused an underestimation of the communicative
abilities of nonmprimates, which in turn makes npnimate research look less interesting. The circle
creates its own evidence and fuels a viomw of as

development.

In accordance with this interpretation, we examined if both corpora would differ in their use of
directional language. Sincethec or p us ¢ theserare unarg spécies/estigatechistorically
considered h i g h 6thetcdrpusd c io mmu n jwe expect torirl more adjectives representing
6highd in the corpus O0l anguaged6é than the other

common adjectives used in both corpora.
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100+

group

.unspeciﬁed

primate
other vertebrate

naon-primate mammal

marine mammal

invertebrate

[ ssn
B ira

Cumulative percentage

251

communication language
Focus on species group

Figure 1Compari son of the range of studied species group:
horizontal line in primate box subdivides the group into human (above broken line) atdiman primates
(below).

A selection of the 80 most common adjestiitints towards substantially different narratives across
the two corpora

Adjectives give more precise information about a particular object of interest. Therefore, in case the

6norm of progressd influences sci gaives implymg publ i c
6highd in the corpus 06l anguagedé as compared to t
on the following reflection: if articles from tl

wer e cons.i dneerthedt ed hmisg hodf a onorm of progressé©o,
6communi cationd deal with o6l ower 6 ones, adjecti

corpus Ol anguagebd.

However, the analysis for the 80 most frequent adjectives did not meenitialr éxpectations.

Il ndeed, the adjective 6complexbd occurs more oft
whil e adjective 061l owd Fif. @lHowevwee de were rot ablp o detect tng p a t t
structural regularity that would sgstma t i cal | y as cr i Baden adiectigebté anpaf 61 ow
the corpora. Instead we became interested in those adjectives without respective counterparts within

the list.

Wi t h regard to the corpus 6l anguagdeltiyes @x ampl es
cognitive, linguistic, communicative, neural, functional, cultural, syntactic, gestural, and semantic.

With regard to the corpus o6communicationd, Som
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aggressive, conspecific, facial, territoriahd dominant. It appears to us that those words tell very
di fferent stories about similar observations.
communicative behaviour of a species for the sake of the species itself, while the other corpus

(61 mgreddya ai ms t o compar e c¢ o mmhumdnan humaneanihatshavi our

languag
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Figure 2 List of the 80 most common adjectives of the respective corpus, ordered by their occurrence.
Adjectives that appear on either side are linked by lines. Adjectivi®w line do not have a respective
counterpart among the most frequent 80.
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Articles using the term o6l anguaged in the abstr
findings to cognition and linguistic concepts, aspects that were investigaformer times under the
umbrella term O6ani mal psychol ogyod. Articles av

et hology, aspects that are investigated under tFh

However, since extracting the 80 most common adjectlicesot answer the question as to whether
one of the corpora would feature the more frequ
then decided to directly create a list of target words with the objective of comparing them

accordingly.
No difference in directional vocabulary between corpus, but between species group and articles type

Due to the different emphasis on species groups between the corpora and the identification of two
diverging uses of vocabulary when writing up results, we weesedsted in whether a selected list of
words could also reveal a difference in the wuse
that wunder the terms of a persistent oO6norm of p

more lemmas imMpyi ng values of 6highd while avoiding t
corpus o6communicationé. To quantify frequencies
which either imply evolutionary O6ordawashasednoant 6 o

earlier research (Gunturkin & Bugnyar, 2016; Jarvis et al., 2005; Karten, 2015; McShea, 2011; Ruse,
1996; Ullrich, 2016) and an open survey among researchers in comparative psychology (see

Supplementary Material). To account for differaéakt length, we corrected all hits by the total

number of words per article. Al toget her we foun
more often in the corpus Ol anguaged and 32% mor ¢
towordsofchegory O owb. However, the difference of
clear as expected. I ndeed, publications of corptu

mor e of ten and wor ds classified aos the 6cbrpusy 6 1.5
6communicati onbo. Wh e n rel ated to ot her factors

results shift in weight and appear rather comparable.

Indeed, relative frequency differed substantially between various groups of spEiges3)(

Publications in the c o +ymasprirdatesusegvocatylaryfrom thewosls i n g
group 6highé more often than, for instance, art
+23% in corpus o6communiircathe ndgdr.puBs méll amduwyagead tw
species group used words classified as O6highdo wi
focus on birds (+35% in corpus Ol anguageb6; +18
observedatedency by which articles focussing on spe
6norm of progressd increase their use of words \

on humans (n=10) in the <cor pus todhis obsenation. Siecé i on 6
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pieces, we also wanted to quantify differences for that factor. We found that not only does the species

group influence linguistic sage, but also the article formdid. 4). In general we observed a

tendency whereby articles with less experimental or empirical focus increase their use of words

de f

ned

as

6high/ 1 owéb.
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Of course, a quantitative text analysis cannot determine to what degree vocabulary is used

deliberately, or in which context. For that reason checked context for one specific word that

scientists usually valuéuniqueh 6

language

sl
L
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o
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article. Results are broken down for species group and orteyed t hei r

communication

. b‘w. high

(30) unspecified (41)

(139) primate (40)

(3) marine mammal (7)

{156) human (10}

(24) non-primate mammal (49)

{50) bird (126)

{9) other veriebrate (49)

(12) invertebrate (128)

(0} fish (24)
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o

bars indicate mean for all articles of a document type. Numbers in brackets represent articles under
investigation. Error bars depict the standard error.

133 g personal communication to Andrew Whiten, T. Sitllips.
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language . low . high communication
0 i 2 3 4
occurrence per 1000 words occurrence per 1000 words

Figure 40ccurrence of wor @ camrd s=dfonpeuitd g@rsl000 wardg df driginal
article. Results are broken down for article type an
bars indicate mean for all articles of a species group. Numbers in brackets reptesestader investigation.

Error bars depict the standard error.

Languaged more unique than écommunicationd

In order to evaluate our previous results, we wanted to approach the problem of context blindness for
one case example. Webdchbhesecauddhe Ueumalal Yuinti guusage
connotations. Furthermore, from a biological point of view there is nothing special about being
6uniqued, since every s pe adeaiwdtiaisthatddefinesthedansb y i t s

a species.

However, based on previous qualitative research we hypothesised that when publieptatedly
state something as uniquely human, but do not mention anything else as uniquéumans, than
this onesided view might hint towards valugsuse. In order to test the hypothesis we first quantified
the phenomenon and subsequently qualified the results.

We found that 52% of alll articles in the corpus
37% of articles itni dm&. clofr ptulse Olcomma nii £ aused, ar
use it on average 3.2 times, while articles in
Al together we identified 57% more instances of

commpred to 6communicationé.

In order to investigate the qualitative context of the lemma, we extracted all occurrences, including

the context, and validated its wusage. When oOuni
accordingly. When used toteontr ary (e. g. 6not uni queob) , we |
without reference tonetray. sWeen essedvei n abeht ext i

guestion or within quotations, we | adcadedfred it O
the corpus o6l anguaged the | emma déduniqued referr
corpus O6communicationd Figt). was wused i n neutral ma
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Certainly, it mi ght come of nNo s ulypgampased tot h a't t
6humand, since | anguage is regarded as one of tl
all speciesspecific forms of communicatioare unique by definitianEither someone takes the view

that human language is unique and thuscoatparable to any nemuman form of communication, or

one conducts species comparative research and therefore allows a comparison of language and animal
communication. When following the second strategy, the consequence is that not only language is
unigueto humans, but also ultrasonic social communication to bats, electric communication signals to
electric fish, and multimodal cheradoc oust i ¢ signals to | emurs. Stildl
to the behaviour of a stpieccnidé,s whi Iteh ewec oa quwlsd 6&fci
(mostly in reference to huma restitute ascientifienacatve pus 0
that justifies human speciality as an evol uti on:
chauvinigic function where nofuman species are not actively discriminated, but implicitly eclipsed.

Whil e scientists highlight human uniquely featur
behaviours and thus stardsét easltd mg tama odwelrwtiing
respect such a research agenda could be classif

of progresso.

After all, nonepistemological norms do indeed play a role within scientific reasoning (sed¢aBoug
2000). However, the task of monitoring them is always valuable and never completed, enabling

readers to develop a critical view of hypotheses, questions, and results.

100+

75

context

.human
I:‘neutral
501 l:‘non-human

|:| opposite
) -

.undecided
.

communication language
Appearance of {unique®}

Cumulative percentage

Figure5Compari son of <context from the |déummaq udeunneisqsude}* ob eft
corpor a. I n the corpus O6communication6, the | emma O6éul
in the corpus 6l anguaged refers in almost half of th
individual labels.
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Conclusion

In order to quantify a possible nenpi st emol ogi c al 6norm of progres
discourse of language evolution, we applied a quantitative text and qualitative context analysis to a
corpus consisting of 915 artisle Hi storically one can find clear
of progress6 in scientific publications. A repr
Minelli, 2013), however, could show only minor evidence for an open and active twonoed that

norm.

Hence the focus of subsequent tests was put on implicit factors such as species range, use of
vocabul ary and values in | anguage. Al t hough ©pap
focus on a similar phenomenon, their narrativepear strikingly different as indicated by the
frequency of 80 of the most commonly employed adjectives. In addition, both corpora differ widely in
their range of studied species groups and the u
6l anegbu aggst abl i shes a narrative of human speci al
additionally shown by qualifying all/l uses of th
corpora use more frequently wotopglimates as cdmpaaedmat e g o
birds or insects. Taken together, there is no evidence for a structural and overt promotion-of a non

epi stemol ogi cal 6norm of progressd6 within the
lingering historical aftermths of nornrelated ideas and an associated subconscious function as

leading forces in identifying and formulating current and future research questions.
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SupplementanyMethods
Words used for quantifying the frequency of attr

category highadvanced*{advance, advancementetter'; complex"® {complexity, complexly};
deliberate’ {deliberately}; developed? elaborate{elaborately, elaboration}lexible?* {flexibility,
flexibly}; high™?{highly, higher, highest, higtevel, highedevel, highquality, higherquality,
higherorder}; improved*; infinite °; intelligent™ intentionality * {intention, intentional,
intentiondly}; judicious®; metapsychology {metapsychological}perfect’ {perfection, perfectly};
powerful® {powerfully}; precis€’; progressivé {progressively};ratchet’; reasonablé
{reasonably};remarkable® {remarkably}; rich® {richly}; sophisticated~ {sophisticate,
sophisticatedly, sophisticationgurpass; volitional® {volitionally}

category lowancient’; automatic' {automatically}; basic’; constrained" {constraint}; deficient’
{deficit; deficiency}; finite*; fixed® {fixedness}; heritable®; immatur e*; imperfect? {imperfection,
imperfectly}; imprecise’ {imprecisely, imprecision}inefficient'? {inefficiency}; inflexible;
instinct* {instinctive, instinctively};involuntary {involuntarily}; less {less-productive};limited >
low"; minor*; narrow; precursor*; premature* {prematurely; prematurity}primitive **
protolanguagé'; reflexive* {reflexively}; restrict®*{restricted, restriction, restrictive}igid
{rigidity, rigidly}; rudimentary *>*{rudiment}; simple'; stereotypic {stereotype, stereotyped,

stereotypical, stereotypyhinderdeveloped”

! Attributes mentioned within an open survey conducted by members of the Comparative

Developmental Psychology group (FU Berlin).

2 Attributes identified in earlier research relatedsign languages used by the deaf. Historically they
were used to discredit human manual, or to value human oral, forms of communication. For literature

examples see (Ullrich, 2016).

% According to Ruse, these attributes are valued by humans becausedulmesements supposedly
depend on them: AfOne thinks here particularly o
though it might be the case that these qualities are themselves contingently connected with (human
valued) organic capacitiesorfear es . 06 ( Ruse, 1996, p. 39).

* According to Ruse, these attributes imply direction towards an improvediseieend result:
AiProgress that people desire, especially when (6£&
centrs on 1086l pp.€dP20) ( Rus e,

®Attributes identified by earlier research rel at
neuroanatomy that widely assumed an O6underdevel

phylogenetic distance to humans (iterds were viewed as closer to reptiles than to mammals),
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authors frequently compared O&éheritabl eéb, 60i nstil

traits in mammals. (Gilntirkin & Bugnyar, 2016, p. 2; Jarvis et al., 2005, p. 161; Kadt&np28)

®According to McShea, 6compl ex®d serves as O0st e
connection with progress is rarely acknowledged. But the way complexity is used in evolutionary
studies suggests that it functions as a kind of codel iar progress, superficially value free and

therefore scientific sounding but still subtly connoting advancement. The absence of a widely known

technical definition makes this usage probl emat:i
"According to Ruse the o6ratchet theorydé is oppoc
progress in the writings of Stephen Jay Goul d, v

vision of humankind that puts us above the vulgarlydigli cal 6 ( Ruse, 1996, p. 5

The following Rpackages were in use for data analysis in R 3.2 (R Development Core Team,
2016):

"dplyr" (Wickham & Francois, 2016),

"gdata” (Warnes et al., 2015),

"ggmap" (Kahle & Wickham, 2013),

"ggplot2" (Wickham, 2009),

"gridExtra" (Auguie, 2016),

"koRpus" (Michalke, 2016).

"lazyeval" (Wickham, 2016a),

"gdap" (Rinker, 2013),

"RColorBrewer"(Neuwirth, 2014)

"RCurl" (R Development Core Team, 2016),

"rvest” (Wickham, 2016b),

"stringi" (Gagolewski & Tartanus, 2016),

"svglite" (Wickham, Luciani, Decorde, & Lise, 2016),
"tidyr" (Wickham, 2016),

“tm" (Feinerer & Hornik, 2015),

"XML" (R Development Core Team, 2016)
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Supplementary Results
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Figure SICompari son of the focus on modality between the
reading title and abstract, a decision was made if studies primarily focus on acoustic, visual, thermal, tactile or
chemical communication. If there was no deldbére f ocus on any modality, we | a
was deli berate focus on combining several modalities,

focused on acoustic modality.
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Times change, values change: Criteria for attributindanguagein species comparative research

Robert Ullrich, Katja Liebal

FreieUniversitat Berlin, Department of Psychology

Abstract

Charl es Darwinébés idea of a c ospeciesncomparatigeiresearchf s pe
on all kinds of phenomena, among thiemguage Research on language, however, is faced with the
problem of defining the term at issue. Across times and disciplines, researchers ascribed a notoriously
diverse set of properties to the faculty of language. The consequent ambiguity surrounding the term
still exists, which isi as we hypothesizé the result ofdivergent scientific norms and historical
influences. The current chapter aims to reconstruct three selected properties of language that
historically had an important impact on species comparative language research, but which emerged in
fact from social orms and subjective values, namely: (i) tteem of directed progresgii) the oral

norm and (iii) thebehavioristic normThe idea ofprimitive compared tanore complexspecies (i),

for instance, marginalized the complexity of birdsong. A narrow foqughe oral modality (ii)
precluded the serious investigation of gestures in humans andunmans. Also, excluding inner
mental processes from the area of scientific knowledge (iii) disqualifiedhmaans from cognitive
comparison. In the history of thepexies comparative language discourse, those -based norms

often created a narrative of human specialty by constraining the applicability of the defining
properties to a narrow subset of skills. The current chaptertainegonstruct the change of uak

over time, in order to point to recurring thoughts and methodological pitfalls such as sampling biases,
a priori assumptions, and anthropomorphism. By consulting the history of the language discourse, it is
possible to explain and reveal the aftermath8e norms, which strongly influence current research

using crossspecies comparisons and consequently enter current debates about language definitions.
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1. Introduction

Some scientists consider languadgebet he @A most salient behaviour al
between humans and rboman animalgWallman, 1992, p. 5)From crosspecies comparative
perspectivesprominent questions arés human languge unique?e.g., Smit, 2016and Do other

species possess analogue or homologue language abiljgags? Fitch, 2017)Yet, underneattihose

and similar questions rests an ongoing discussion about the definition of language. The closer life
sciences ingstigate the topic, the more a theorylariguagedisintegrates. Instead of a commonly
shared definition, there remain constructions with sometimes incompatible concl{sg#enBotha,

2016; Wacewicz & Zywiczynski, 2015For instance, for some scientigt® communicative function

of language is a side effect complementing the more impaostetém of thoughte.g., Chomsky,

2011) while for others it is the other way around where the function of communication caused

il anguage t o be (exq., Okanoyia,201é p.d)f t hought o

The apparent lack of unity between scientists regarding the defining properties of language is as old as
the debate about the origins of language. According to Rudolf Botha, this might have its roots in (a)
conflicting judgmerd about the theory at issue, (b) different ideas about the methods of finding
evidenceand(c) divergent interpretations of the strength of eviddBotha, 2016) Consequently, in

al | aspect s, judgmentthat it &t ehe core iofediveny assedsnents. Judgments,
however, are not made by unbiased brains, but are underpinned by a set of implicit historical
influences and social values. Those valussmetimes denoted ascial normg not only influence
judgments on (a) to (c), but alsealve their marks on the theory of biological evolution and linguistic
ontology that scientists employ. For that reason, it is the aim of the current chapter to focus on social
norms influencing the assessment of the design properties of language. Noespeaially potent
where fAsoci al categories and t hleadera@me@Ddvies, e
554). That is assumed to be the case with the species comparative language discourse, where scientists
try to create a valid human selbneption with reference to a supposedly unigueman
characteristic, namely language. Given the entanglements between science and values or norms, it
appears to be more productive to monitor them instead of combating them in their entirety. The
current chapr aims to present three examples of how historical norms influenced and sometimes still
influence the discourse. Unveiling those historical norms might help future empirical research in
clarifying the experimental design, the formulation of questionssabhdequent interpretation of data.

As such, the chapter contributes to the process of scientificcedction.

2. From scala to continuum: Teleology in brain architecture

In 1999, the primatologist Frans deveWsdchdlogywr ot e:
is essentially anthropocentric: extrapolations are generally from animals to humans éilweey a
progressionfrom lower to higherf o r nide dWaal, 1999, p. 257, italics addedjhe direct

consequences of what de Waal criticizes are spelletbr the language discourse by Martin Sereno:
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There is a powerful perennial tendency outside fields explicitly focused on evolutionary
processes to think of evolution in terms of a o6
mosaic nature of evolution. Th, birdsong has often been dismissed as a model of human

language for the reason that monkeys seem much smarter than som&diet®, 2014,

p.5).
The observation from Sereno and the phenomenon addressed by de Waal belong to a social norm
whose validity in fact was supposed to belong to a bygone era. There is talk of the mrectet
progress also known as$cala Naturaer Great Chain of BeingGhiselin, 2005; Hodos & Campbell,
1969; Ruse, 1996Behind the idea of &cala Naturaghere is the assumption that evolution proceeds
in a linearupwardway from a simple oprimitive condition towards ammproved(mostly human)

State.

Although some ra=archers stick to the metaphor eventoday . g . Louren-o0o & Bacci
wi th Homo sapiens put at i,wlesliy notahow evdiuéon praceeds.o f t h
Evolutionary processes are initiated by random variation with natural selestibrihey are not

directed towards anost sophisticateénd state(Johnson, Lahti, & Blumstein, 2012)ndeed, as

mentioned by Sereno, until the beginning of th& 26ntury, species were divided irmver and

higherones. Birds, at this point, are justeoexample for an allegedbrimitive species among others

(see Hodos & Campbell, 1969Fhe empirical foundation of the idea was laid in earlier works by
neurologists Hughlings Jackson (183911) and Ludwig Edinger (1855918), to name a few.

Jackson wasighly influenced by Herbert Spencer (18209 0 3 ) , al so known as i
prophet 0 {Rus® r1996,rpe 305 OFol | owi ng Spencerods teleolo
evolution in generd?”, Jackson procl ai med a (Jéicksh,i1884 p.53f ner v
wherehigherneurological areak such as the cortéxsuppress the function of thewer parts(York

& Steinberg, 2011)Edinger came to similar conclusions, when he compared brains of fish, birds,
amphibians and mammals. He was the fivsassign the namgmlseéncephaloto lower brain areas
andneéncephaloto thehigherones. The names were later modified iptdeocortexandneocortex

by Dutch neurologist Ariéns Kappefisappers, 1929)The prefixepaleoandneowere supposed to

represent the alleged age of their evolutionary origin. Edinger identified the palaeéncephalon in all
species, but he found the nextncephal on only fdab
the cerebrum, whichinmanfilsabms t t h e ¢dingerrl@08,.kd38) | o

The typical narrative of that time leads frgmimitive reptiles to humasat thetop. As a consequence

of t hat narrative, scientists considered birds
Apurely instinctive behavi orEnlenwtOu8; ph. 3d)Smilai gov er n
statements can be found frequently at the beginning of the&tiury, for instance in a book from

Judson Herrick, who was a comparative neurologist and publidhiere Journal of Comparative

Neurology He wrot e: it i s everywhere recognized t

AEvolution is a passage fr oradkdore 188mE591)si mple to the
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endowments and that t he(Harricki 1924epl 213)These adaens fowsdd ver y
their way into classic textloks such a®rinciples of Animal Psychologyom Maier and Schneirla:
ABirds possess an extensive repertoire of hi ghl
st up (Maierwdchneirla, 1935, pp. 235 & 478) B iprindtiGesorigin and theirsimplebrains

were perceived as exhibiting reflexes and instincts™@hly whi | e Ain the mammal s
which has so large a neéncephalon that we may well expect a subordination of reflexes and instincts
to associati ve dbdiderilaoB, @.1453) gent acti onso

Because of this line of argumentation, birds were excluded from the mainstream of comparative
language discourse especially from the 1880s to the 1@&@s Baker, 2001 for more details)

Birdsong was perceived as something purelyinoste, in stark contrast to intentionally produced
human | anguage. Whil e | anguage fAmust be |l earne
considered to be a-wiegandgehetcally deteraningeoreazol8482D02hpa r d

74). In 1951 Otto Koehler noticed that common field guides for songbirds did not mesulmsong
(German fAJugendgesango), because most scienti st
acquisition(Koehler, 1951) The birdsdé smal | naidecdtdhe@medcolobicalai ns
adaption for flight, but interpreted as indicator for th@iimitive status(Emery, 2006) Some were

convinced that birds and theneptilian brainswo u | d Al ack the neur al ma
c ommuni Mad.eam h9F7, pl59). A sampling bias towards chicken, quail or pigeons further
reinforcalpr ej udi ces as exemplified by a passage fron
rat and pigeon may have propeitentifying tags, | rather doubt that | could exploit these tags,
associating different pieces of plastic with each of them, therelshitep these nonprimates

something functionally equivalent to the wortsdor of, shape ofind the likeYet this is exactly what

we have been able to do with the chimpanZ@eemack, 1983, p. 133)ote that parrots and corvids

are able to perform thosagks very wel(Guntirkin & Bugnyar, 2016; Guntlrkin, Strockens, Scarf,

& Colombo, 2017) but unlike primates, bird behavior was usually interpreted from aldogl
perspective. Whil e birdsong was oft enondlsidteer pr et
(Thorpe,1958) pri mate signals were considered fireferer
salient objects and events in the environment o,
(Hauser, 2000, p. 463; but see Liebal, WalRurrows, & Slocombe, 2014, p. 171 for the classical

dichotomy between intentional and emotional signals in primate communication)

Back in the 60s of the §c e nt ur vy, the neurologi st Harvey Kart
avian behaviisoturwi tchoouutd fetxhe pr e(Kaetenc2015,@f4B@eih i nt ac
took until the 2% century to change the perspective on the significance of birdsong drastically

(Emery, 2006; Shimizu, 20090nly very recently, a consortium recognized tieé bird brain

155 Edinger admittedly addsinstincts whose perfection is so great that it has not always been possible to
distinguish them from activities which are dependent upon the cdieliiger, 1908, p. 451)
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nomenclature as wrong, misleading, and motivated byoan of progress The Avian Brain
Nomenclature Consortium decided to rename and reassess large areas of the bird brain and
fieliminated all phylogempased prefixes (palagoarchi and nee) that erroneously implied the
relative age of each subdivisid@Jarvis et al., 2005, p. 155Jhe new paradigm encouraged scientists

to question the cognitive performance ranks across species and to proclaim gradual parallels between
birdsong and humatanguage in terms of neural circuiiSottebohm, Stokes, & Leonard, 1976)

vocal learning(Thorpe, 1958)imitation (Marler, 1970) and dialect§Baker & Michael, 1985)The

failing of thenorm of progresslid now encourage an unbiased debate about wisattists believed

to be the shared biological substrateslasfguage(see Doupe & Kuhl, 1999)Although implicit
indicators sometimes still point to the persistent presence of the norm of progress in current literature
(Ullrich, Mittelbach, & Liebal, 208), the debate no longer explicitly excledesertain species based

on their phylogenetic distance to humai&intirkin et al., 2017)Widening the scope to nen
mammalian species revealed traits in songbirds that were supposed to be uniquely human, such as
critical learning periodge.g., Bolhuis, Okanoya, & Scharff, 201@pcial shaping of babbling.g.,
Goldstein, King, & West, 2003phonology(e.g., Yip, 2013) syntactical structurée.g., Berwick,
Okanoya, Beckers, & Bolhuis, 201 ¥pecialized brain circuit®.g., Jarvis, 2013and genes related

to vocalizations, such as the transcription factor FdeR®, Scharff & Petri, 20)1

In sum, thereare various reasons why birdsong became a model for comparisons with human
language. However, an additional important reason for the interest in birdsong might also be its vocal
modality, shared with human language. The -gomlal modaliy did and still does motivate
researchers to assume a close relationship between human and bird utterances, which implies another

social norm that is described @sl normhereafter.

3. From speech to gesture: Overcoming a too narrow construction

Until the middle of the 20th century, scientists had no doubt that one decisive characteristic of
languagewas its verbal natureand more specifically, the oral modality, which has a number of
important implications. The American psychologist James Coleman wetefno pul ar sent enc
fish wild!@ be t he (Colensan, 19600 p. B9)isus, the &act thaw the @abaal

modality was set as a defining feature of language was rarely noticed. Authors from the early modern
period interpretedspeechand languageas being inextricably linked with each oth@&erjeantson,

2001) The linkage entails that Al anguage is a nec
by the body machine into action ppeech adde d [Kriazis & Slbbodchikoff,1997, p.

365). Linguist Edward Sapir implicitly continued to share those ideas in 1921, when he published an
influential textbooMKitled Language: An Introduction to the Study of Spgé@emstrong & Karchmer,

2009) In his famous articlerhe Origin ofSpeech Char |l es Hoc ket tauditoryot e t h
channel 0 i s the most obvious design featur e, w h

| anguage woul dHotkettt 19&0r p. 8)Gonseqguentlgsoientists using crosspecies
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compari sons continued to promote an or al picture
potentialities, mu gTthorge,e1958, p.|537hhe impligitgoreferéncedon arat d s 0

vocal utterances similarly affected research omates:

If one were looking for parallels with the process of human vocal learning, the most obvious
place to look would be in our closest surviving relatives, the apes and monkeys.
Surprisingly, no one has yet discovered a-haman primate with any fady for vocal
imitation (Marler, 1970, p. 669).

Peter Marler wrote this sentence after at least six failed attempts to teach verbal utterances to various
ape specietsee Kellogg, 1968; Miles, 1997; Radick, 2007 what extenthose teaching attempts

are informative is the matter of an ongoing debate on a methodological and semantie.gyvel
Kellogg, 1968; Lameira, 2017However, in the 1970s those results led researchers to conclude that

apes were of little use in research about vocal learning:

In broaching the comparative investigation of vocal learning it might seem logical to study

the abilities of nonhuman primates in this regard. This approach has yielded results which

t hough interesting in themselves,usapes i n some r
demonstrate no great facility for vocal imitation (Marler, 1970, p. 1).

Evidence on hand suggests that the socioecology of préagntonhuman primates is an
unsatisfactory springboard for vocal learning of any consequence (Nottebohm, 1972, p.
133).

The reasons why these two researchers preferred the communication of songbirds over primates when
comparing human language to Hamman forms were grounded in their reservations towards other,
nonverbal means of communication. Until the 1960s ¢heeservations also inhibited the realization

of suggestions from the psychologists Robert Yerkes and Lev Vygotsky, who promoted the teaching
of visuatgestural signs or symbols instead of vocalizatidgotsky, 1934/1986; Yerkes, 1929)o
understanadhe delay in implementing those suggestions, reference to the separatisceafse
provides valuable insights. The institutional education of deaf students at the beginning df the 20
century was dominated by the-salled oral method The use ofmanud gestureswas mostly
forbidden at schools for deaf students in Europe and North Am@fliconnell & Saunders, 19923)
Instead, deaf students were forced to learn oral utterances. As a result of inadesju&t@ching
methods, students suffered dramaditerioration of education anfdequently became functional
illiterates(Sacks, 1990)One reason to suppress manual and to force oral communication was a long

held conviction that manual signs cannot beatural languageand must beleficientcompared to

oral sounds:
Beside speech there is no other generally wused
systems, likethedeahut e | anguage [é] are either transposed,
1950, p. 712).
Ideographic language systems, in comparisih werbal symbol systems, lack precision,
subtlety, and flexibility [€é]. Comparatively, a v
1964, p. 241).

It took decades of research by early pioneers like William Stokoe, Robert Johnson, Adam Kendon,

and ScdtLiddell (linguists); Edward Klima and Ursula Bellugi (psychologisatndHarlan Lane and
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John van Cleve (historians) to uncover, challenge, and overcome thempircal claims as
expressed by Lotz and Myklebyske Ullrich, 2016)A new generation afesearchers broademthe

T in their viewi too narrow perspective danguage For them, language entails more than the-oral
vocal modality. Ratherit includes gesture and body postufeoldinMeadow & Brentari, 2017,
Kendon, 2008; McNeil, 1992By andlarge the defining properties of language became independent
of modality associated with an increasing promotion for multimodal or -onos&l accounts fo
human languagg/igliocco, Perniss, & Vinson, 2014)

The crossspecies comparative language digseuabsorbed many of the ideas sketched above.
However, it was only after American Sign Language was acknowledged as a lzeitguaige and

only after the failure of orafocal in contrast to alleged success of vigiedtural experiments with
apes(Gardrer & Gardner, 1969; Premack, 19that the gestural origin was reconside(egwes et

al., 1973) While the results of both the oral and gestuapk languageexperiments received
fundamental criticism after their publicati¢heavens, Bard, & Hopkins, 20; Rivas, 2005; Terrace,
1979) the idea that the defining properties of language are independent of their modality became
prevalent. Nowadaysresearch focuses both on oral accoufhameira, 2017)and on gestural
accountg(Liebal, 2017) but most importantly, there is an increasing attentioran integration of
multimodal or crossnodal researcfPartan & Marler, 1999; Slocombe, Waller, & Liebal, 201lh)

fact, the last two decades of muldand crossnodal research have shown that thee of a certain
modality is not necessarily a marker for sophisticated communication but may rather be explained by
environmental condition@Partan, Fulmer, Gounard, & Redmond, 2010; Waller, Liebal, Burrows, &
Slocombe, 2013)The more the defining prepties of language became independent of normative
attributions about modality, the more types of animal communication could fit the concept of
languagein principle. However, some scholassrictly reject that perspective, claiming that the
external feattes of language are ontologically different from the inner mental func{Boluis,
Tattersall, Chomsky, & Berwick, 2014 his demands a closer look on the presumed dichotomy of
internal and external to understand the historical roots of #@gnitive turn, which was meant to

overcome thédehavioristic norm

4. From external behavior to internal processing: The example of intentionality

The termintentionality hasmade it to the top of the most discussed defining propertiEngtiage
(see, e.g., Liebadt al., 2014; Townsend et al., 20185 usage started with Franz Brentano (1838
1917) (Brentano, 1874/2009vho reintroduced the term from scholastic philosophy. Paul Grice
(1957, 1969) brought it forward to the language discourse, followed by Danmgle@éDennett,

1971, 1983Wwho transferred the concept into the species comparative discourse.

The termintentionality was introduced in the comparative sciences during the eaflyc@txury,

when Behaviorism dominated the discourse on language in tited8tates. Thbeehavioristic norm
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(see Graham, 20165 here denoted agoctrind arose as a countermovement td-t@nturyanimal

psychology where scientists ascribgairposesfeelingsand abstract thoughto their study species

(e.g., Romanes, 187®adick, 2007) For critics of thatanthropomorphic mentalisnthe anecdotal

approach of animal psychology was nothotgerthan unfounded metaphysitamieson & Bekoff,

1992) In order to abandon thmetaphysicamind-matterdualism and in hopes of unifig science

towards a positivist orientation, behaviorists called for rigorously controlled experiments, where the
ifacts to be observed are external p h éviorgame n a , p |
1903, p. 48) For researchers driven blyetbehavioristic normany science that does not focus on
guantifiable entities (e.gintrospective psycholoy)y i s not a (Rauickp20k5rp.78)Jai ence 0
such a climate, a term likimtentionality, defined by Brentano asallmark of the menta{Jacob,

2014) was difficult to use. Still, it was used by European ethologists because for them descriptions of
behavior freed frommentalisticvocabulary were hard to sustain. When explaining and predicting
behavior, ethologists like Oskar Heinroth (181945), Konrad Lorenz (1903989), and Nikolaas

Tinbergen (190i71988) introducdt he ter m Aintention movement o ( Ge
(Heinroth, 19104990, p. 680; Lorenz, 1937, p. 292; Tinbergen, 1939, p. Z&3)ording to the

definition of Heinroh, the termintention movemergerves aamet hodol ogi c al stance
trained behaviour student can derive from their study a knowledge of what the animal is intending to

do in the ne Daanjé 4380, pmd8Hewevters the understandimg intentionat this

stage of the debate was very different from what Brenth@84/2009had in mind when he revived

it As Lorenz once <clarified, the fulfill ment 0
(Lorenz, 1937, p. 292 he beatindneart has thbiological purposeo keep the body alive. The heart,

however, does not havepaychological intentioo do so. The ethologists at the beginning of tHe 20

century did not use the terimentioni n t he sense of Bremdntalstatéd Bor coi na

them, it was a method of explaining behaviobdogically purposefu(see Millikan, 1997)

The ethologist Peter Marler wagearly a direct descendant from ethologists with behavioristic
influence. In his articl& helogical analysis of animal communicatidme war ns fAabout t he
the introspective method in ani mal studieso ttf
(Marler, 1961, p. 297)In his view, animal communication has to be described as behavior
Afobjective termso wher e (MarlerniQ61,tpi2099n an eadier paper,d ou bt f
Mar |l er defines | anguage as fia means of communi ¢
s i g n(ddrler,d956, p. 245)As for many ethologistdarler believes that language is first of all a
communicative system, whereas research must tra
consider the physical n a (Marlere1964d,fp. 30PYThose samtementh e s i ¢
might be reniniscent of the American structuralist Leonard Bloomfield. His linguistic theory was also

motivated by theébehavioristic normand led to the conviction that objective research on language
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must exclusively concentrate on form, including phonology, syrdaxnorphology(Bloomfield,

1943; Levelt, 2013)

During the 1970s, Peter Marler started a collaborative project with Dorothy Cheney and Robert
Seyfarth to investigate the alarm calls of vervet monkeys. Given his earlier remarks on the value of

comparativeresearch, the first sentence of their papeiSaience outlining the results from the

coll aboration, may come as a surprise: ifA cent
communi cati on i SeylathaCheneyf& MarkemER80t p.lg0Semantics, which he
earl i er denot ed (Marler, 1864,0pu 209)i6 now atwvtree Icanteeoof the narrative.

However, Marler did not turn into an affiehaviorist. In principle, he opens up the possibility for
unobservable mental represerdgas, but he still uses behavioristic vocabulary and sticks to the study

of objective physical phenomenk is Daniel Dennettphilosopher and proponent of a concept of
intentionality in the tradition of Brentano, who celebrates Seyfarth, Cheney and Mader i n e w

et hol ogi sts, having cast oDenneth 8983spt 3438)ti igghbwhp a c k e t
exploits the vast potential of the study for his owtentional system theoryDennett borrows his

theoretical foundation from Brentano and @riéle usestentionalityin the philosophical rich sense

as a form of fAdirectedness d¢Jlockt 200)AsMiliikdn (1997war ds &
p. 194) once explained:

The difference between merely biological purposes and intentional gaep® that in the
|l atter case the animal s biological purposes are
inner representations.

Consequently, Dennett experiences research with vervet monkeys as an opportunity to discuss
representationsbeliefs desres and the like in animals. In his opinion, reference to inner mental
realities is needed to sufficiently explain and
about language and communication in general. Dennett was not the first to iatrddatonalityin

the philosophicdy rich sense into species comparative rese@eh Révész, 1944; von Glasersfeld,

1974, 1976)but his writings fell on fertile ground at a timdnenthe cognitive turnin linguistics and

psychology was well underway. The introduction infentionality achieved further support from
psychologists like David Prema¢Rremack & Woodruff, 1978and Michael Tomasell¢1985) as

well as from the philosopher John Seafl®earle 1984) Robbins Burling summarized the
consequence of theognitive shiff or t he | anguage discourse: i Gi v e
bound up with human cognition, the most promising place to look for the antecedents of language is

in primate cognitt e a b i(Blurling, i1993, p. 25)Hence, questions about mental phenomena like
reference(Sievers & Gruber, 2016)ecursion(Martins, 2012) anddeception(Oesch, 2016became

the subject of crosspecies approaches in language research, with resaboth intentionality

representing just one of many candidates serving as a potential defining property of language.

73



Book chapter; expected summer 2018; in: The talking species, Unipress-Graz Verlag

Peter Marler, like other ethologists influenced by behaviorism, never stepped back frorcdliedo

objective research approacihus, & continues to use terms likghonological syntaxnstead of

syntax functional referenceinstead ofreference and explains behavior from the perspective of
biological purposdnstead ofpsychological intentionMarler justifies his position by explainirtgat

ithe role of the many di mensions of mindfulness
Aintrospectiono and a | a@larler,02000, ifpa §2pEtholqyists mt e e x p
behavioristic tradition nowadays use the tantentionality as means of &iologically purposive

behavior (e.g., Vail, Manica, & Bshary, 2013)n contrast, cognitive scientists often use the term
intentionality in the philosophicdy rich sense aspsychologically purposive behavioThe
behavioristic nornthat banished the mind froobjective sciencdeceased, but the divergent use of

the termintentionality still draws conclusions about its historical background. Once used to describe
external behavior, it is deployed frequently nowadays to explain ihtproaessing and thereby
considered an integral defining property of language.

5. Conclusion

We have highlighted the influence of valdeven norms for defining the terdanguagein the
discourse involving species comparative approaches to language evolution. While the examples
presentedhow how a theory of language was restricted or modified by various values throughout the
20" century, the use of values in science among stliglines and all times is pervasjs a body of
classic studies(Feyerabend, 1975; Kuhn, 1977; Latour & Woolgar, 19@8d some recent
publications(Davis, 2013; Douglas, 2016; Elliott & McKaughan, 200&3tify. However, while it is

easy to identify vimes in research papers retrospectively, it becomes more complicated for
contemporary publications because of their implicit character. Certainly, the history of the discourse
can teach us that norms still govern recent language definitions. Those ramestlie narrative of
publications and constitute the theoretical basis for defining properties as associatedguitiye as
suggested by Ray Jackendoff (2010): AYour theor:
| anguageo. Tshoithis notidm &hat the theoreesitdemselves are influenced by subjective
norms. Yet, norms and values must not be immediate indicatotsafbsciencelnstead, they can
motivate scientists to choose a certain study species, to design their experimentairpspte use a
specific vocabulary, and to weigh the evidence fo(@idduglas, 2016) As shown in the current
chapter, values might change over time, but they cannot be excluded from scientific practice. Also,
they do not have tbe excludedas values migt expose alternative answers to questions where
empirical evidence is scarc8ood sciencés not to deny subjective influence on scientific practice,

but to bring that influence to light. That requires making transparent the individual scientific
backgraind of researchers and their personal motivation for the topic. As long as such details are not
considered, meteesearch about those issues is needed to uncover current norms influencing the

discourse and to understand the latest attempts of answeriqgest@n\What is language?
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Abstract

Advances in information technology and ewsreasing volumes of digitised bibliographic

data allow for new metacientific approaches. With them, the current study takes a holistic
view of crossspecies comparative research and investigates the intidwaft the term
intentonas representative of the so called 6cog
articles are used to analyse a citation network, covering the perioe20948 The analysis
visualises and identifies prominent articles in theergdic debate and locates them
structurally on a map. In addition, each article is categorised in terms aichio®l of
thought its position within the discourse (e.g. opposing, supporting), the order of
intentionality (e.g. T or 2%order), and thespecies under consideration. By employing a
mixed-methodapproach, which combines qualitative and quantitative methods, we could
identify two divergent schools of thought (a cognitive and a behaviouristic). Both schools
introduced the terrmtentionmostlyindependently from each other and show little overlap in
citation habits. Both notions aftention have influenced comparative science until today.
However, while the term finds limited application in various schools, only in connection with
more cognitve approaches has it enjoyed a successful career, as indicated by the increasing
number of articles in which it is employed. Here, most controversy does not surround the
concept ofintentionitself, but its order. Furthermore, taking account of which sseare
investigated could reveal a pronounced primate bias in past discourse. Articles-on non
primate species that use the tantentionin the cognitive sense are markedly outhumbered

by those on primates.
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Introduction

Animal Cognitioris celebrating its Z0anniversary. While this may be a respectable age for a journal,

it is a brief timespan in terms of the history of science. More than just the name of a janimel,

Cognitionis al® a largely empirical scientific endeavour, whose practical foundations rest and rely

on theoretical arguments and assumptiofar instance regarding the nature of mind or the essence

of communication (Andrews, 2014). Before scientists began to userthedgnitive systerand to

design experiments for the purpose of its investigation, they first and foremost had to accept that non
human animals are minded, that is, cognitively endowed. This consideration required an
epistemological shift, a change irettheory of science. The present article is born out of an interest in

the nature of this epistemological shift, whi ch
and o6intenti ond -hunmn ahimal Thers exsthasnunbér of rale studies
addressing this shift, which is sometimes refer.]
Miller, 2003; Proctor & Vu, 2006; Sperry, 1993; Watrin & Darwich, 2012). While some prefer to call

it a Odecwhtuei ond @EMi I1l4ér), 02003 smi ss the term Or
Burman, 2009; Leahey, 1992; Mandler, 2002), most agree that the shift dates back to the 1950s and
1960s (Cromwell & Panksepp, 2011, p. 2028).

However, the current study adopts a more qudivitaperspective on this shift, in order to
supplement a rich body of qualitative work. This rretalysis seeks to investigate the introduction of

one terniintentiori’ that is seen as representative of the negnitivevocabulary, creating a citation

map to track its spread within a corpus of 653 articles. We further aim to quantify the ongoing
controversy surrounding its introduction. In the last decades, much bibliographic data has been
digitalised and stored, together with the corresponding metadata k@ywords, affiliations,
references). Advances in information technology allow for the collection of large datasets, facilitate

new mining procedures and consequently enable, for instance, the construction of citation networks.
These developments havesfered the growing field of metasearch (loannidis, Fanelli, Dunne, &

Goodman, 2015). To date, however, quantitative perspectives in philosophy and history of science are
scarce. One of the few studies that has attempted to quantify the change fromouvinavio

cognitive science was a bibliometric study carried out by Friman and colleagues (Friman, Allen,
Kerwin, & Larzelere, 1993). Counting citations in four leading psychological journals for the years
19791988, they found fAEanconerpgpasenahscihatognst i
Afécorresponding decreases in citations to core |
1993, p. 661). In another meamalysis, Robins and colleagues (1999) operationally defined three
measure  prbminéncé ([ i ] frequency of publication; [ii]
citation) and compared four subi sci pl i nes of psychl o0gy dnitthiev e
O0psychoamhadmnyd icnsegcho®ti s h Hdlb50IOI7 (Robine, Gaskny & Coaik,

1999). Based on their analysis, they charted changes in the prominence of the four schools according
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to variables [iJ[ i i i ] and concluded that isometi me during
psychologygavewy t o t he ascension of cognitive psychol
the same research group furthered this investigation and extended their focus to the year 2002. Again
they charted the changes for prominence depending on the varidfles i i ] and found A
evidence for a cognitive revolutiono (-Dregecy, Rot
and Pear (2014) texnined all available books in English via Google Ngram for terms like
Obehaviourd (ashawipoersieqitiac i wecabbulbary) and &émin
vocabulary) for the years 19008 (ViruesOrtega & Pear, 2014). Theesults suggest hat @At he r i
of cognitivism did not s t-Qredaé&®eat, 2014. 28 | | past the

All four studies found evidence for a shift of research traditions in psychology, such that the number
of articles or the use of vocabulary referring to cognitive concepts increased. In the current study, we
want to focus on how, once underwalyistshift proceeded. In concrete terms we want to track the
introduction of a new term into the cresjgecies comparative discourse (i.e. research across different
species). We choose to focus on crggscies comparative research because it was the deorsar

of di fferent speci esd behavi ouaognitiverasearch in honi at e d
humans in the first place (Rosati, Wobber, Hughes, & Santos, 2014). We are also interested in cross
species comparative research because it compésearch from disciplines beyond psychology. This

is important, as the cognitive shift also affected other disciplines such as linguistics (Radick, 2016)
and biology (Jamieson & Bekoff, 1992). While quantitative studies have provided evidence for a
paradign shift, they could not facilitate an understanding of the processes governing the further
evolution of the discourse. To better understand the intellectual structure of science and to visualise
the formation of a new field, we used the available Ardtarmation to look back on a specific
fraction of the speciesomparative discourse. In order to identify leading figures, prominent

publications and roots of discussions, we conducted the present case studytmnality.

Why do we focus onintentior? The Stanford Encyclopaedia of Philosoplidefines the term
intentionalityas ment al capacity that comprises fithe poyv
stand for, t hings, properties and statesn of af:
because we suggest that it serves as an illustrative example of how the idea of cognition in general
could have spread within the scientific community (cf. Ullrich & Liebal, in print). Also, searches for

the technical ternmtentionwill yield more relevant hits than searches for more general terms such as
6mindd or O6cognitiond.

The concept of intentionality in the philosophical/psychological sense was revived by philosopher

Franz Brentano (1838917), for whom it comprised the emsive characteristic of any mental
phenomena (Brentano, 2009, p. 68 [1874]). For Brentano who wanted to describe subjective, mental
phenomena imbjectivet e r ms ; 6 mi nobjéct wae het caklisdent ahabvea
intentional state (Eentano, 2009, p. 68 [1874]). For critics like Lloyd Morgan (18%936) and John
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Watson (1878 1958), this was crude metaphysical mimdtterdualism. They called for rigorously
controlled experiments, wher e tdnaphisicdactusendeso b e ¢
in the objective worl do (Mompraoms p e Ot0i3y e pp s ydc8h)o.l
Aiproper scienceodo (Radick, 2016, p . 73) . Mor gan
that started at the end of the ninetbergntury and fully unfolded in the 50s of the twentieth century:

behaviourism.

Behaviourism spread among other disciplines in psychology (Watrin & Darwich, 2012), linguistics
(Radick, 2016) and biology (Jamieson & Bekoff, 1992). Behaviourism was masentidll in the

United States (Mandler, 2002), and as a result theiteentionenjoyed little currency at the time. In

Europe, however, ethologists were less cautious in employing terminology that could convey a mental
connotation. At the beginning of éh2d” century, some of them introduced the teimention
movementor methodological reasons, to sustain predictions and explanations when observing non
human animals in the wild (Heinroth, 1990 [1910], p. 680; Lorenz, 1937, p. 292; Tinbergen, 1939, p.
223). The current case study tracks the distribution of theiteéantionfrom this initial situation. We

are aware of the fact that the temtention movemenwas born out of a very different school of

t hought and perspecti ve intentiomms pbilbsopldcalpsythaogicab s ser
phenomenon. Ethologists like Nikolaas Tinbergen (1:90980) used the terintention movemerss

a synonym for fAdisplacement activitiesd (Tinber
1939). Using it in he ethological or biological sense did not initially entail the attribution of mental

states to nofmuman animals.

The epistemological turn from biological intention to the psychological form was initiated by the
philosopher Daniel Dennett (1983) and tisychologists David Premack and Guy Woodruff (1978).
As is sometimes explained in hindsight, they introduced the psychological notion-Aonmei&an
behaviourism and European ethology, two biologicedigted paradigms that were inclined to see in

it an irherently anthropomorphic enterprise (Seed & Tomasello, 2010). The first question of the
current study is: (1) Do these epistemologically distinct perspectives (biological and psychological)
continue to ceexist within the crosspecies comparative discoersor did they exchange views

during the last decades? Further questions arise from this initial query:

(2) Which authors helped propagate the temtention within the crossspecies comparative
discourse, and in relation to which epistemological concg)tTo what extent was the introduction
of the term accompanied by empirical evidence? (4) What forces drive the spread of the term in the

discourse?

By answering these questions, the aim is to deliver an outline on the development of the term

intention and its associated concept in historical times. Reflecting on this case might facilitate an
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improved understanding of the different epistemological foundations of the term as used by various

schools of thought down to the present day.
Material & Methods

We gat hered 653 articles from the dat abase oW
hereafter: WoS) and used the provided rtktat a t 0 cr eat e acitaswhamdpn Byap
visualising the number of times an article is citied within thepusy we want to provide a valuable

empirical measure of the level of popularity of an article. Not only do we plot these articles and their
frequency of <citation, but we also categorise e\
of thought, and definition of intentionality applied. The combination of both qualitative and
guantitative methods (i.enixedmethodapproach) is a powerful tool, circumventing the limitations

of a purely quantitative programme or purely qualitative approach. Wialéotmer is blind towards

the contents of publications, the latter is blind to frequencies and large numbers. We see our approach
extending, rather than competing with, other mietearch studies that evaluate, reassess, or improve
scientific practice @annidis et al., 2015). We use principles from network theory to map an evolving
discourse from a new perspective and to gain a more holistic picture of thespeosss comparative

research on intention.

Search queries were conducted in WoS in ordedémtify relevant articles within crospecies
comparative sciences containing the tentention To | imit the results, t
6intend=* 96 wer e combihnuendan@i,t hOspeci malbd, 6édowang b,
6gest urfer@,full descdption 6f search queries, see Supplemental Material). The use of
asterisks refers to a wildcard. An initial query, searching the title, abstract and keywords, yielded
5,925 articles. However, most of them, like articles from the WoS categg@ompguter Sciende,
6Economicsd6 or 6Surgeryd, or i gspatiastcampdrative stiericé el d s
and were consequently excluded. In addition to that, we checked each of the remaining articles to
determine if they met all of tHellowing five criteria for relevance:

a) peerreviewed journal article (no editorials)

b) written in English or German

c) comparative (research compares at least two different species)

d) no plants, fungi, cells, or computers (to keep results manageable)
e) 'intent* gopears at least twice in full text

After filtering and checking the initial 5,925 hits, 394 of them were considered relevant, based on
criteria (a)}(e). In a second step, we sent queries to WoS using terms often used ispeiss

comparative literature such as O6deceptiondé (3,262 hits [/ 2
relevant); 6j oint attentioné, 6visual attention
follow*é (175 hits [/ 15 r el e vBakeh Jogethed, the gueries i on 6

resulted in 11,369 hits, from which 485 (4.3%) were identified as relevant.
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Since there are no searchable abstracts available on WoS for articles published before 1991, older
articles were added manually. In a third step, 2@last from the corpus were selected on the basis of
their representing diversity in years, study species, schools of thought and authors. We reviewed all
references cited in these 20 articles; if one of the cited references was not yet included iruthe corp
we added it. Additionally, 20 randomly chosen articles were reviewed in the same manner. Checking
these 40 articles yielded another 103 publications to add to the existing corpus, which now consisted
of 587 items.

In a forth step, we analysed whichbtioations are most cited within the total corpus of 587 articles.
Sixty-six publications that received at least ten citations and used théntentionat least twice in

the full text, and which were not already part of the corpus, were finally addetielrof them were

not available in WoS and had to be added by hand. Apart from those 12 articles, the dataset is limited
to publications available on WoS on"29une 2017. Altogether, 653 articles were used for further
analysis.

Construction of the citon map is based on metata provided by WoS. The available meta
information was downl oaded in a CSV file on 22
referencesd o f-datafie wasreéad iotd R versidnts.4.1 (R ®evelopmene Ceam,

2016). While parsing the file, a unique identifier was created, both for each article listed in column
6CR6 and for the 653 articles from the original
year of publication, and abbreviate8Q4 journal title. Since journal abbreviations differed, all of

them were standardised to the same abbreviations.

The networ k was drpawrk agsion o Pteldee r 5@ qir, aReigdld ) and
layout algorithm. This algorithm is based dw tidea that the network can be treated like a physical
system in which aesthetic critefiasuch as minimising line crossings or distributing nodes ewvienly
exert an influence on the creation of the graph in terms of minimising the energy in the nsaegork (
Fruchterman & Reingold, 1991). The full R script used to produce the figures and analysis, as well as
the rawdata files, can be downloaded at the Open Science Framewdd: (
10.17605/0SF.I0/N6PFZ). Quantitative, automatic plotting of a citation raapit® own practical
limitations, for instance, when it comes to identifying individual nodes and their semantic roles. Since
we are not only interested imowthe term spreads in a discourse, but alsw it is usedwe decided
to systematically rate eadrticle, allowing us to ask more qualitative questions (mixethods
approach). The rating procedure consisted of three steps:

l. Determine the level of intention (i.e. zertirst-, secone, or higherorder).

Il Determine the authgd' @srpésuppont({veé). bopposi

Il. Determine the school of thought applied in the article (i.e. biological notion, cognitive notion,
mixed).
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In order to determine theorder of intention we used the definitions proposed by Daniel
Dennett(1983):

i. zercor der : 'tdurdt fhat attributesamo mentality, no intelligence, no communication,
no intentionality at al/l [é]" (p.346)

ii.  first-order: "Afirst-order intentional system has beliefs and desires (etc.) but no beliefs and
desiresaboutbeliefs and desires." (p. 345, itadiin original)

iii. secondorder: "A seconeorder intentional system [...] has beliefs and desires [...] about
beliefs and desires [.-]poth those of others and its own." (p. 345, italics in original)

iv.  higherorder (including all levels from thirer d er u p wthird-drée) intentibnal
system i s one that i s wan@syabblievethabxbelievsegheisallst at e s
alone. o (p. 345, italics in original)

In order to determine thechool of thoughemployed by the authors, we assigned the article to one of

the following categorieéTab.1):

Table 1 List of the schools of thought ascribed to each article during the rating procedure. The names listed in
the column | abell ed éassachandl®ih theoahalytishandudg ot dipict actuat stientifi
paradigms. In brief, brown and yellow represent more behaviouristically, green and blue more cognitively
oriented research. The colours represent the schools in subsequent figures.

Colour | School of thought Description

. Game theory Articles embedded in evolutionary gaitieeoretic discussions.

Intentional stance | Articles usingintentionas a means of describing zemaerintentional
behaviour (e.gas ifthe animal would have beliefs)

Intention Articles using the term in Denne
phenomenon.

Mixed Articles combining any of the present schools of thought (mostly a
combination of behaviouristic and cognitive research).

None Articles where no present school of thought can be ascribed, because oi
ambiguous or missing definition (not even implicit).

The full rating protocol, as well as a comprehensive decision diadfagm5), can be found in the

supplementary materials section.

To identify prominent articles, we counted absolute numbers of citations. Since some authors consider
such a measurement too simple and propose more sophisticated strategies (e.g. Ding, 2010), we als
implemented a weighted measurement for importance in a directed network graph. This was done by
computing Kleinbergbds aut hpadkdage {igraph}e(@sardi & Neptisg, s cor
2006). Scores for authority and hub status are supposedtgwe an arti cl eds i nfl ue
PageRank mechanism (Ding, 2010), Kleinberg (1999) defined his scores in a recursive way: Articles

that link manyrelated authorities are definedlaghs(e.g. reviews), whilewhoritiesare articles that

are linked by influential publications (i.e. hubs) (Kleinberg, 1999, p. 8). In other words the authority
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score weighs citations received from an influential article more than those from an article considered

less important.

After arriving at our initial resultsor the most cited publications and articles of authority, we
evaluated whether experiments were done orthumnan primates or ngorimate animals. This

rating was implemented as an exploratory analysis.

In order to test the reliability of the qualitativesassment, a randomly selected subsample of 5% of

the corpus (n = 33) was reassessed by a scorer blind to the questions of the study. According to an
unweighted teston@er®ds kappa (RO6s Okappa26 from package
& Singh, D12), we received a very high intexter reliability for all the qualitatively assessed
categori e .((983bh o0 wkOp.o87 5n;g :1nkUT T &;l : s wP.P eupporitive e : o
evi de=n@os7). s

Results
One corpus, two clusters: Tlegation network.

For the analysis, we collected 653 articles from spemesparative research that use the term
intentionin their titles, keywords or abstracts, or, in other cases, at least twice in the main text (see
Methods for specifications). One amure of our analysis is the number of citations received per
publication within the corpus. The ensuing article citation map depicts all articles that received or
referenced at least one citation from another article inside the corpus (nE@f3). (As the figure

makes apparent, the structure of the network is comprised of two clusters. The clusters emerge when a
community in a network maintains more dense connections with one group than with another
(Radicchi, Fortunato, & Vespignani, 2012, p. 242). Raticles cite literature from both clusters, with

four nodes standing out. Those nodes represent articles that combine different epistemological schools
(Cheney & Seyfarth, 1984; Guilford & Dawkins, 1991; Hauser & Nelson, 1991; Marler, Dufty, &
Pickert, B86). Both clusters are dominated by two distiectools of thoughtwhich are colour

coded in the present study. Here, an element enters the analysis which adds an extra layer to the
graph, beyond the purely descriptive distribution of nodes, which hslps:mswer question (1) from

the introduction.
Distinct definitions continue to eexist: Intentionality according to various schools of thought.

Colours represent the differestthools of thougtthat were rated manually for each articlalf.1). In
shat, while the schools rated game(i.e. game theory) astance(i.e. behaviouristic schools) do not
discussinternal mental conditions to ndruman animals, schools rated iagention (i.e. cognitive
science) omixed(i.e. a combination of any of thetsmls) do. The distribution of colours Fig. 1, a
product of forcedirected graph drawing (see Methods: FruchterRamgoldanalysis),appears to

follow a pattern. The more cognitive studies accumulate on one side; the more behaviouristic articles
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fall on the other, and few articles combining any of the schools fall between. The pattern that emerges
helps us answer question (1): Do different schools of thought continueexist® As the citation

map reveals, the terintentionenters the discourse inpendently from two sides. First, the term is
introduced by European ethologists in the beginning of tiec2@tury in a purely methodological
fashion (i.e. without considering mental states). It is then later introduced in the
philosophical/psychologicaense by various figures, with the American psychologists Premack and
Woodruff leading the way. Yet authors from either tradition rarely cite one other. The analysis of
citation links reveals that articles mostly cite literature from the school to whéash lielong. For
instance, articles categorised as belonging to the schgalnoé theoryend to cite publications from

their own specialisation, at a rate of 70%. Of the remaining references, 23% link to behaviouristically
oriented publications. Thus, mies rated agame theoryarely cite articles categorised as belonging

to a more cognitively oriented school of thought (4.3%). The results for the remaining schools are
similar (78% of the articles from the scha@t&ncecite articles from the schostance& game 94%

of the articles from the schoaoitentioncite articles from the schoattention& mixed 65% of the

articles from schoamixedcite the schoointention and 75% of articles tagge
from the schoolintention). The visualisation and analysis of citation links shows that two
epistemologically distinct uses witentionwere introduced independently and continue texist to

the present.

A

While different schoolsee x i st , t he use of O icoghitvesciencenal i t y6 ha

While two independent origins exist, in only one schoognitive scienciéhas the term enjoyed a
successful careefFig. 2). Under this umbrella term, one can subsume all research focussing on
mental content in nehuman animals. Hence, the histogram in the pam&ntion implicitly
visualises the advent of cognitive science. What it does not show, however, is the overall
prepnderance of behaviouristic over cognitive resedfan. 2 does not lead to statements about the
total number of publications within a respective school, but merely visualises the fact that, while
cognitive scientists started using the téntentionmore often within the early 1980s, there was no
such development in the more behaviouristic sch@dfe partial answer to question (4), regarding
the driving forces behind these developments, is that the immense spread of the term in the cross
species compatige literature can be traced back to researchers interested in the mental abilities of
nonhuman animals. Nothing has been said so far abowithe term is used in the current corpus.

What appears so fig. 1 andFig. 2is actually not as uniform asseems.
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Figure 1 Citation map created from 603 articles (nodes) and 19827 citations (connections). The timeline f2011R#&3represented by theayis. The position of nodes

follows the FruchtermaReingold algorithm, which, as a physical simulation, locates nodesditagdo their minimised energy expenditure. The size of a node represents the

number of citations an artickeceives Articles that do not receive a citatiand do not cite other articles are absent. The colour of inner circles depicishibal of thaght of

an article. While the brown (6gameébé) and yell ow ( 6sttiaonncée 6i)n nao dbei so | roegpi rceasl e nste nas emo
content, the green (6intent i booldthat disouds intkehtionen a(cdgnitivex dinebrisipn. $ee ttheeMethode geatian sred isupplesnentary material

for more detailed descriptions of the schools. Numbers fr@® depict the 20 most cited articles within the corpus in absolute numbers. Artictestacein descending order.

Title and DOI from the 20 articles can be foundab. 2.
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