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As humans, we share most of our biological makevitp
our closest primate relatives, yet we stand outjunsitfrom
them but from all other species with respect to aultural
diversity, our capacity for language, and partidylaour
cognitive skills. While of prime interest for thield of cog-
nitive science, the still-open question of whichtéas gave
rise to human uniqueness has rarely surfaced abitfer-
ences or in its journals. A hallmark of humankindr pro-
pensity for engaging in social interactions andtural
transmission, is likely one of the most essentiab-p
conditions of cognitive evolution, accompanied bgthb
language (Christiansen & Kirby, 2003) and matecidture
(Malafouris, 2013). Accounting for evolutionary cluge in
human cognition thus requires new conceptual fraonksv
that view our psychological, behavioral, and malecapa-
bilities as interacting in complex manners in attorous
process of co-evolution (Richerson & Christiansz1,3).

Our symposium highlights the relevance of cultuseaa
driving force in the evolution of human cognitionjth a
special focus on material culture, language, antteptual
tools. Researchers from various sub-fields of dbgmnisci-
ence—including archaeology, anthropology, linguossti
cognitive psychology, and comparative psychologyHwi
discuss cultural factors that may have triggeredstrained,
or shaped the course of cognitive evolution:

tive archaeologisOvermann draws on insights from vari-
ous subfields of cognitive science to investigates imind,
behavior, and material artifacts interact to chahgenan
cognition.Bender & Beéller, finally, take an anthropological
perspective on cultural diversity to account fomhmoncep-
tual tools for cognition may have emerged and esalv

Together, these participants have published sedezn
papers related to the topic, including in high-gyaburnals
such asXxcience, PNAS, BBS, Proceedings of the Royal So-
ciety, TiCS, Current Anthropology, or Cognition.

Prerequisites of Cumulative Culture
in Laboratory Studies of Cultural Evolution

Christine A. Caldwell

In humans, cultural traditions often change in waysch
increase efficiency and functionality (widely refedt to as
cumulative cultural evolution). However, directibchange
of this kind appears to distinguish human culttradlitions
from behavioral traditions that have been docunterite
other animals. We (Caldwell et al., 2016) have eexd
experimental studies of cultural evolution to cdesihow
the task is framed for the participants, and what kof
change is being measured by the researchers. Gomra
the broad approaches in the literature providesesem
lightening insights into the conditions necessanydiiciting
the ratcheting pattern of change regarded as thadr& of
cumulative culture. These insights may shed lighttloe
apparent rarity of cumulative culture in nonhumans.

Caldwell uses experimental methods to study cultural

evolution in human participants, and carries oumgarative
research on social learning with nonhuman prima&tegni-
tive scientistChristiansen employs a variety of computa-
tional, behavioral, and neuroimaging experimentsri@avel
the interaction between biological and environmlentm-
straints in the evolution, acquisition and procegsf lan-

L anguage Evolution as Cultural Evolution
Morten H. Christiansen
Culture in its many manifestations—social organorat

technology, science, language, religion—is respuasior
the striking difference between humans and othegaror

guage. Smith develops experimental and computationalisms. Over the past few decades, a growing bodgsearch

models of cultural evolution and the co-evolutiohlan-
guage and language learning biases and strategoemi-

has emerged from a variety of disciplines highiigitthe
importance of cultural evolution in understandingmtan
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behavior (Richerson & Christiansen, 2013). WitHie tan-
guage sciences, this has resulted in a shift toespthining
language evolution in terms of cultural evolutiather than
biological adaptation. This work has demonstrated kar-
ious nonlinguistic biases amplified by culturalnsanission
across generations and pressures from interactigtién
generations may help explain many facets of lirtguis
structure observable in today’s languages (e.gistdnsen
& Chater, 2008). A key challenge for future reshais to
identify specific constraints on learning and usat tshape
the various aspects of the cultural evolution ofglaage.
Ongoing work will be discussed to shed light oncsfjie
constraints on the cultural evolution of linguisttructure
(Christiansen & Chater, 2016).

The Cultural Evolution of Linguistic Structure
Kenny Smith

realized is beyond what any one individual couleeint but
something that most individuals can join. As a edilve,
cumulative process of cognitive change, literacgvjates
insight into the cultural evolution of human cogit
through psychological-behavioral-material interaiti

Puzzlesin the Evolution of Numerical Cognition
Andrea Bender & Sieghard Beller

Counting is central to human cognition and cultaiakrsi-
fication, as it is one of the key activities thastiered ab-
straction and symbolic thinking at the dawn of haita
(Coolidge & Overmann, 2012). Then and now, howetler,
ability to count, and numeracy more generally, sedm
presuppose a counting sequence, and this raisegiéstion
of how such a conceptual tool could be inventethenfirst
place. And how would strikingly different conceptt@ols
or embodied experiences (Beller & Bender, 2008;dge&

The expressive power of human language comes ftem iBeller, 2012, 2014) stimulate the same decisiveceptual

structure: Language provides a generative systerbuibd-

change believed to be required for eventually grasghe

ing complex utterances which convey complex meaning cardinality principle? Puzzles like these are pmée=e, to-

How have humans developed this unique and powsyk
tem of communication? One classic explanation a kn-
guage structure represents a biological adaptatiora
uniquely socially-interdependent human ecology. €réc
evidence (from computational and experimental noadl
cultural transmission) suggests an alternativeguistic
structure develops gradually through cumulativetucal
evolution, as a consequence of language learnidglam
guage use (e.g., Kirby et al., 2015). This workdjoes that
structure should arise from cultural transmissiadar fair-
ly general conditions, a prediction borne out byerg work
on cultural evolution of structure in non-humanga{diére
et al., 2014). These various sources of evidenggesi that
we have structured language because we are sbuatala-
ther than language being a biological adaptatiothi® so-
cial ecology, it is primarily a cultural adaptati@arising
from our propensity to learn socially.

Literacy as Cognitive Change
Emerging from Material Engagement
Karenleigh A. Overmann

Seen throughMaterial Engagement Theory (Malafouris,
2013), literacy is a cognitive change emerging frgpacific
interactions with material forms (Overmann, 2016)\er
multiple generations, the manuovisual stimulatioherent
in handwriting influences brain functionality anaki, and
change in psychological processing facilitatesntamipula-
tion of writing and scripts into new, stimulatingrins with
subsequent impact on neurological functioning. Ltergn

sustainment of the behaviors required to develepnices-
sary psychological and material changes is culiurabti-

vated. While each individual must acquire the ctigai
change needed to participate in the literate sygterwhat-
ever degree it has been developed), multi-generatim-

volvement ensures the cumulative change remainshsgn
nized to average cognitive capabilities. What igmadtely

gether with an overview of the attempts to tackknt.
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