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The StU dy of animal communication has a long and colorful
history. In the 1950s Dutch biologist Niko Tinbergen collected
stickleback fish and carefully observed how they interacted. He noticed
that the abdomen of male fish would flush bright red during breeding
season, as the fish built nests and established their territories. This col-
or served as a warning signal to rivals—so much so that Tinbergen
found that territorial males would lunge at any object with a similar
hue, including wood blocks he held outside their tank and even a mail
van passing by the laboratory window.

Tinbergen’s work—which combined
the observation of natural behaviors with
systematic experimentation—not only
earned him a Nobel Prize, but it became
a model for the study of animal commu-
nication. This classic approach has proved
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so successful in understanding how ani-
mals interact, it seemed only natural to

-use it for investigating human discourse.

Our goal was to discover what people—
from a variety of cultures, in the act of
everyday conversation—could tell us

- ————

~

eractions

about the structure of human language.

Quite a lot, it turns out. During the
past 10 years our team and others have
traveled around the world, learning dif-
ferent languages and listening in on con-
versations. By analyzing our collective
data and returning to the field for further
exploration, we have learned that human
language has a structure that transcends
grammar and goes beyond the words we
use and the order in which we deploy our
nouns and verbs. This conversational
“infrastructure” is the same in all cul-
tures, from the rice fields of Laos to the
fjords of Iceland. By teasing apart these
commonalities in communication, we
are coming closer to understanding the
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s that orm the foun-

“ve first learn to speak and how we car-

ry out the usmess of soc al fe nour

involved w1th a su1c1de preventlon center 1
in Los Angeles, and it was while worklng :
“with recorded telephone callsto the cen- v

ter that he became 1ntr1gued by the or-

derly structure of conversation. One -

thing he noted was that the transitions
between one speaker and the other were

‘tion partner’s

fairly smooth and well coordinated, so

FAST FACTS

A GLOBAL GABFEST

O The study of mundane everyday conversation is prowdmg |nS|ghts into the hlgher structure
-.of human communlcatlon—a system that exists across languages and cultures.

@ Thetiming: of responses during:conversation tends to minimize both silence.and overlap. -

So accustomed-are we to antlmpatlng this pattern that a'hesitation'of even halfa second -

is mterpreted ‘as dlssent
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. i *9 Humans dlsp1ay a umque ablllty to 1nterrupt conversatlon to. request clanﬁcatlon In’ dozens
of languages thls basm act is tnggered by a word that sounds like "Huh’r’"

Ve

y any utteranceis ﬁmshed Fo

know the owner” is a compl
ment, whereas “I know the” i 1s mlssmg

“something. Thus, using grammar as a -

guide, we can predict when our conversa-
s “turn” will come to an end.
In 2006 one of us (Enfield) joined -

forces with psychologists Holger Mit- -

terer and J. P. de Ruiter, both then at the
Max Planck Institute for Psycholinguis-
tics in Nijmegen, the Nethetlands, to
explore this model further. We record-
ed spontaneous conversations between -
friends on a telephone we had set up. We
could then manipulate those recordings -
to determine what cues people use to an-

“ticipate when it is their-turn to speak.

Some of our subjects listened to the
original recording. Others heard a ro--
boticssounding version in which the:

_pitch of each speaker s voice was com-‘ e
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pletely flattened. Yet others heard a ver-
sion in Wthh we allowed the voices to

rise and fall naturally but used a filter to

mask what they were actually saying.
What we found was that listeners had
no trouble predicting when each “ro-
bot” was dore talking—yet they per-
formed terribly when they heard the
conversationallilt but not the:words be-
" ing spoken. The results indicate that

grammar is indispensable for conversa- .

tional navigation.

Everybody Talks

‘People are not only good at taking
turns while speaking, they are also re-
-markably quick to jump in once they de-
termine it is their time to speak. In the
2006 study with de Ruiter, we made
more than 1,500 measurements of the

time it took for one person to begin

- speaking once the other had finished. We
found that most of the transitions occur

very close to the point at which there is:~

no silence and no overlap: the average
lull in the conversation was around 200
milliseconds—less time than it takes to
bﬁnkan eye. This turnaround time is so
’rapidthat itsuggests people must gear up
to speak—mentally planning what they
will s say next—while their partner is still
talkmg That way we can initiate our
next contribution as soon as our partner
ylelds the floor:

" So far the wotk we have discussed

focused on English and Dutch, languag-
es that are fairly closely related. Yet cen-
turies of linguistic research have shown

that the languages of the world can vary.-

radically at justabout any level, from the
sounds they use to the words they have
~and the manner and order, in which
words are combined into sentences.
‘Does impeccably timed turn taking oc-
cur in-all.languages? Or are some cul-
“tures less hurried'in their speech; where-
asinothers, people trip over one anoth-
er to make their thoughts khown?
. The first study to address this ques-
tion in a systematic way was.published
in 2009 by Tanya Stivers, then at Max
Planck, Enfield and their colleagues. The
-*10-member team spent years in sites-on
five different continents, learning the
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languages, getting to know the local peo- '

ple and their-customs; and videotaping

member reviewed their recordings and
extracted a set of 350 sequences involv-
ing a question and response. When the
transitions were measured-from one
speaker to the next, the findings were

strikingly similat to the studies of Dutch

and English: people, it seems, try. to

avoid talking over one another or letting -

Making conversation

| involves more- than
'antlclpatmg when

to begm speakmg
Iti |s~~a cooperatlve
venture that
requlres adherence

to the rules of
| soclal engagement

too much time lapse between one uttet-

ance and the next. Again, the average
gap falls around 200 milliseconds.

Answer Me

The other thing that is strlkmg about
human speech is that people expect an-
swers. Making conversation involves

more than just anticipating when to be-
gin'speaking. It is a cooperative venture

that requires adherence to the rules of
social engagement. This kind of verbal
accountability does not occur in animal
communication. Although creatures
sometimes engage in a form of call and

response, their vocalizations are not as -

precisely timed or intimately linked as
human dialogue. Many animal callsare
purely informational—*I am here” or

“Look out: snake!”—and they do not

_warrant or require a vocal response.
daily act1v1t1es—1nclud1ng the most |
mundane conversations. Every team

" S0 deeply mgramed is‘our-expecta-
tion of 4 rapid reply that any hitch in the
flow of conversation is subject to inter-

' pretation. Think of a politician hesitat-

ing before replying to a question about

‘the use of illicit drugs: Ot liow you feel

when youask someone ona dateand are
met with a silence that feels like it stretch-
es on forever before the person eitherac-
cepts. or declines.:In these‘exchanges,
even the slightest pause can feel evasive
or seem like a sign of difficulty or doubt '
American lmgulsts Felicia Roberts
and Alexander Francis, both at Purdue
University, have been examining this
phenomenon more closely In one study, .

the investigators produced recorded con-

versations in which-one speaker 1 made a
request (for example, asking for a ride)
and the other answered “sure.” They

_then experimentally mampulated the

length of time that passed between the re-

- quest and the reply and played these re-

cordings for a group of undergraduates :
The students were asked torate how will-
ingly the respondent seemed to agree to
the favor. The results were elear oncethe
lag in response stretched to about 500
mllhseconds—]ust half a second—hsten—
ers beganto’ mterpret the delay asare-
duced Wlllmgness to cooperate, even‘
though the speaker’s answer was “sure.”
That study, published in 2006, ‘was
conducted in English. But do people
from different cultures across the globe
make the same assumptions about the
social implications of silence? Roberts
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Human conversation
has a rhythm, and
deviations from that

precisely timed

patter are rife with
social meaning.

an’d‘her‘colleague‘s‘s-uvbs'équen,tl‘y extend- -
.ed their study to include Italian and Jap-

anese. Across all' three languages, they

‘found that thé'lo'nge‘r the pause in con-

versation, the lower the percelved will-
mgness to comply

warranted. In-all the languages that Sti-
vers-and her colleagues studied, they

found that positive responses always

came faster than negative ones. Thus, de-
viations from the average length of time
it takes for one personto reply.to-anoth-
er may be legitimate indicators of the rel-
ative enthusiasm of the speaker. More-
‘over, the tendency for people to engage
in this type of rapid social appraisal is
shared across cultures. Thus; it appears

-that the timing of comments within con-

‘versations is part of the structure of our
language—not just of one language but
of all human Corhmunication.
Y
“Say What?”’

“So human conversation has a thythm,
and deviations from that precisely timed
patter are rife with social meaning; Yet

“notall c‘onversatiqns; proceed smoothly,
without a glitch. What happens when one -

speaker does not catch what the other one -
said? Such failures in communication
could lead to serious misunderstandings
if it were not for another important fea-
ture of human conversation—our natu-
ral tendeney to ask for clarification. And
the simplest tool we have for that pur-
pose is the humble word “Huh?”

You have no doubt uttered this query
countless times—and heard it even more;
It turns out, the term may well be univer-
sal, In a large-scale study of 200 conver-
sations recorded in a dozen different
countries, from Ghana and LaostoTtaly,
Iceland, Russia and Japan, we found that
aword thatsounds like “Huh?” occursin
every language we examined. And ital-
ways serves the same purpose: it tempo-
rarily halts the conversation and prompts
the'speaker. to repeat or rephrase what

- wasjustsaid.

“Huh?” may sound like a random
grunt, but our study indicates that it qual-
ifies-as a word. Children are not born
knowing how to say it—they haveto learn
itasthey learn any other word: Also, it is
nota simple reflex. Qurclosest evolution-
ary relatives—chimps and other apes—do
not-appear to: grunt “Huh?” although
they do sneeze and yelp like we do.

The word is subtly different in'each
language—depending on the local into-

“hations of that tongue: But it-is-always

a single syllable and soundslike a ques-
tion, And its short vowel sound—*“uh” or
“eh”—is extremely easy to pronounce:
open your -mouth and put.a:question
mark at the end of the simplest sound you
can squeeze out; and you .come up with
“Huh?” These qualities serve its function
well: the brevity of the word quickly no-
tifies the speaker that there is a problem,
andits questioning quality encourages an
equally rapid response.

“Huh?” is not the only word we use
to “repair” broken links in a conversa-
tional thread. Different cultures also
have different phrases to call for clarifica-
tion, and even in English we often ask,
“What??, “Sorry?”, “Pardon?” or “You
mean...?” From the conversations we re-
corded, speakers called for clarification
or explanation an average of once every
minute, This frequency—and universali-
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interactions that inform hum an‘spy‘eech 5

'common Structur; al elements to COl’lStl‘ uct‘ :

That people can make use of the

'meamngful conversations reﬂects some-

‘ ,Lear "ng more about the naturalf;l n-'
guage of our species—by studyln ,

- people froma variety of cultures ¢ mmuf =
nicate every day—will continue to reveal
fundamental insights into the very es- -

!
i

ion is adhered to across a variety of

‘cultures-and is unmatched anywhere in
“the anlmal kmgdom These mecha-
" nisms—including turn taking, timing
and repair—form the foundations of our |

linguistic abilities. They are like the “fun-
damental forces” that hold together the
words and sentences of conversation,
providing them with a certain social
weight and flavor. And like physicists
studying the composition of matter, we
look forward to continuing our search
for these fundamental perticles and
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sence of what it means to be human. M

* FURTHER READING

m Prolectlng the End ofa Speaker s Turn: A Cognitive Comerstone of Conversation.

J.P. deRuiter, Holger Mitterer and'N:J. Enfield in Language, Vol. 82, No. 3, pages 515~ 535;
September 2006

B Universals and Cultural Variation in Turn-TakIng in COnversatIon Tanya Stivers et aI
in-Proceedings of the National Academy of Scrences USA Vol: 106 No: 26 pages-10; 587—
10,592; June 30,.2009. : :

I Judgments Concernmg the Valence of Inter Turn Silence across Speakers of Americ ', :
English; Italian, and Japanese. Felicia Roberts, Piera Marguttl and Shoji Takano:in D ourse:
Processes, Vol. 48, No. 5, pages: 331-:354; 2011:

u Is “Huh?” a Universal Word” Conversational Infrastructure and the Convergent Evolut
Linguistrc Items. Mark Dingemanse, Franciscd Torreiraand N. J. Enfield in PLOS ON
No: 4, Article No. e94620; November 8,2013. Corrected version publlshed Apnl 2, 201

From Our Archives: :
® The Curious Behavior of the Stlckleback N. Tinbergen; Sc:ent:ﬁc Amencan, Decembe 1952
B Programmed for Speech Sebastlan Haesler June/JuIy 2007 =

‘n Speaklng in Tones Diana Deutsch July/August 2010."

SCIENTIFIC AMERICAN MIND"



