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‣ as we communicate, we transmit


‣ our intended messages


‣ linguistic properties 
(phones, constructions, …)


‣ social identities


‣ cultural practices, including 
cognitive practices
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‣ origins: the capsizing incident in Hopevale

THE LINGUISTIC TRANSMISSION HYPOTHESIS (CONT.)

Figure 1.1. JB gesturing the capsizing of the boat in 1980 (left) 
and 1982 (Haviland 1993: 15-16)  

“I film this same Jack Bambi 
telling the story about how he 
was shipwrecked and swam 
miles to shore through the 
sharks. Watching my film, John 
Haviland realizes that he filmed 
Jack telling the same story two 
years before, and he goes and 
compares the films frame by 
frame. Despite the fact that Jack 
is facing west on the first telling 
and north on the second, the 
linguistic and gestural details of 
how the boat turned over, who 
jumped out where, where the 
big shark was and so on, match 
exactly in cardinal directions, not 
egocentric ones – the events are 
directionally anchored in all their 
detail in Jack’s memory.” 
(Levinson 2003: 5)
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‣ the puzzle of cognitive transfer: how can practices of non-
verbal cognition be transmitted and shared without telepathy?


‣ the answer: carrier behaviors


‣ e.g., in the example of the capsizing narrative, 
co-speech gesture


‣ by hypothesis, carrier behaviors allow


‣ the members of a community  
to converge on cognitive practices


‣ the diffusion of cognitive practices between communities

THE LINGUISTIC TRANSMISSION HYPOTHESIS (CONT.)

Agent A applies  
cognitive strategy S 
to problem P

A’s application of S 
to P results in perceivable 
carrier behavior B

Learner L observes B 
and infers S from it 

L generalizes  
that S may be the  
conventional approach 
to P in the community 
and tests this hypothesis 
in further observations

Figure 1.2. Cognitive transfer through carrier behaviors 
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‣ illustration: the gender effect  
in Yucatec cardinal directions use


‣ cardinal directions are used in this community to


‣ orient the walls of buildings


‣ orient the boundaries of milpa swiddens


‣ orient food offerings on an altar


‣ all of which are practiced mostly by men (Bohnemeyer 2011)

THE LINGUISTIC TRANSMISSION HYPOTHESIS (CONT.)

Table 1.1. Knowledge of spatial direction terms assessed by asking participants to identify  
as left-handed or right-handed and to point to surrounding villages in various directions 
(Le Guen 2011: 914)
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‣ language as carrier behavior: the Linguistic Transmission 
Hypothesis (LTH; Bohnemeyer et al. 2014, 2015)

THE LINGUISTIC TRANSMISSION HYPOTHESIS (CONT.)

Linguistic Transmission Hypothesis: (i) Practices of nonverbal cognition are transmitted and 
diffused via observable carrier behaviors from which they can be inferred; consequently, (ii) 
language contact may facilitate the diffusion of such practices across populations and (iii) language 
acquisition may facilitate the habituation to such practices.

Figure 1.2. Language as a conduit of cognitive transfer:  
pathways from L2 acquisition via contact-induced change to L1 acquisition  
(Bohnemeyer 2020: 6)  
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‣ the LTH and linguistic relativity


‣ the LTH predicts that 


‣ language and gesture are not  
the sole channels of cognitive transfer


‣ rather, they share this capacity in principle  
with all observable cultural practices


‣ however, language and gesture are particularly powerful 
channels of cognitive transfer because of


‣ their extraordinary versatility as representational engines


‣ the frequency with which we use them


‣ the fact that they are themselves (socially shared) cognitive 
systems (unlike, say, ritual or agricultural practices)

THE LINGUISTIC TRANSMISSION HYPOTHESIS (CONT.)
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LINGUISTIC EVIDENCE
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‣ a test case: spatial frames of reference

Figure 2.1. Reference frames and anchors

Table 2.1. Exemplifying reference frame types with respect to Figure 2.1

Figure 2.2. Reference frame types and their classification (A - 'away 
from', B - 'back', D - 'downriver', F - 'front', L - 'left', R - 'right', T - 
'toward', U - 'upriver‘; Bohnemeyer & Levinson ms.)
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‣ Study I: Mesoamerica  
(Bohnemeyer et al. 2014, 2015)


‣ does frequency of L2 Spanish  
use predict relative frame use 
in the indigenous L1?


‣ sample 

LINGUISTIC EVIDENCE (CONT.)

Figure 2.3. MesoSpace I field sites

Table 2.2. MesoSpace I sample populations  
(Bohnemeyer et al. 2015: 183)
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‣ Study I: Mesoamerica (cont.)


‣ method: Ball & Chair (B&C) 
referential communication task 

LINGUISTIC EVIDENCE (CONT.)

Table 2.3. Ball & Chair participants  
(Bohnemeyer et al. 2015: 184)

Figure 2.4. Design of picture matching 
tasks: Men & Tree  (Pederson et al. 1998: 562)

Figure 2.5. B&C 
2.2, 4.2, 2.1 
(from left) and a 
Tarascan 
(P’urhépecha) 
sample response 
to 4.2. Karháwa 
erákuteni 
‘upward’ is a 
geomorphic 
relator



13

‣ Study I: Mesoamerica (cont.)


‣ results: descriptive 

LINGUISTIC EVIDENCE (CONT.)

Figure 2.6. Frequency of response types by language in descriptions locating the 
ball vis-à-vis the chair (Linguistic varieties: BAR—European Spanish (Barcelona); JCH—
Isthmus Zapotec (Juchitán de Zaragoza); MEX—Mexican Spanish; MIX—South 
Highlands Mixe; NIC—Nicaraguan Spanish; OTO—San Ildefonso Tultepect Otomí; SER—
Seri; SUM—Sumu Mayangna; TAR—Tarascan; TSE—Tseltal; YUC—Yucatec Maya; 
Response types: AMB—ambiguous; TOP—topological ( frame-free); INT—allocentric 
intrinsic; VERT—vertical geocentric; GEO—horizontal geocentric; DIR—egocentric 
intrinsic (direct); REL—egocentric extrinsic (relative)) (Bohnemeyer et al. 2015: 187)
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‣ Study I: Mesoamerica (cont.)


‣ results: modeling


‣ confirmed: the speakers 
of the indigenous 
languages used relative 
frames the more  
frequently in their L1 
the more frequently they 
used Spanish as an L2


‣ suggesting that Spanish 
is a conduit for the  
transmission of relative  
frame use in Mesoamerica 

LINGUISTIC EVIDENCE (CONT.)

Table 2.4. Generalized linear mixed-effects 
regression models predicting the use of geocentric 
and relative frames in the second and fourth trials of 
four (each trial involving 12 pictures). Models 
including L2-Spanish frequency excluded L1-Spanish 
speakers. The LANGUAGE GROUP variable had three 
levels: MESOAMERICAN, NON-MESOAMERICAN INDIGENOUS 
(baseline), SPANISH. EDUCATION made no significant 
contribution to any of the models, and removing it as a 
variable from the models improved the AIC.
(Significance codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’) 
(Bohnemeyer et al. 2015: 191)
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‣ Study I: Mesoamerica (cont.)


‣ results: modeling (cont.)


‣ further probing  
shows complex 
interactions with 
language, 
literacy, and 
education 

LINGUISTIC EVIDENCE (CONT.)

Figure 2.7. Conditional inference tree model 
(Hothorn et al. 2006, using the Party and Ranger 
packages in R ) predicting the use of relative frames 
based on data from all four trials.
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‣ Study II: Taiwan (Lin 2017)


‣ does frequency of Mandarin use in bilingual Min Nan 
speakers predict relative frame use?


‣ populations

LINGUISTIC EVIDENCE (CONT.)

Table 2.5. Study populations of Lin (2017) (Lin 2022: 166)
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‣ Study II: Taiwan (cont.)


‣ method: Talking Animals referential communication task

LINGUISTIC EVIDENCE (CONT.)

Figure 2.8. Layout of the  
four trials of the Talking  
Animals referential 
communication task
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‣ Study II: Taiwan (cont.)


‣ results: descriptive

LINGUISTIC EVIDENCE (CONT.)

Figure 2.9. Response type frequencies by population (TSM - monolingual  
Min Nan speakers; TMB - Sequential bilinguals (L1 Min Nan);  
TSB - Simultaneous bilinguals; TMC - Monolingual Taiwanese Mandarin speakers)   
(Lin 2017: 84)
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‣ Study II: Taiwan (cont.)


‣ results: modeling


‣ confirmed: bilinguals 
are the more likely to 
use relative frames 
the more frequently  
they use Mandarin


‣ suggesting that Mandarin is a conduit for the 
transmission of relative frame use in Taiwan

LINGUISTIC EVIDENCE (CONT.)

Table 2.6. Generalized linear mixed-
effects regression models predicting the 
use of geocentric and relative frames in 
responses of the bilingual participants 
(Significance codes: 0 ‘***’ 0.001 ‘**’ 0.01 
‘*’ 0.05 ‘.’) (Lin 2017: 89)
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NONVERBAL COGNITION: ALIGNMENT AND MISMATCHES
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‣ evidence of linguistic transmission in nonverbal cognition: 
Study III (Bohnemeyer et al. ms.)


‣ does L1 predict frame use 
in recall memory?


‣ sample

Figure 3.1. Population sample of the New Animals 
recall memory study (Bohnemeyer et al. in prep.)

Table 3.1. Participants in the New Animals (red) 
and Talking Animals studies (Bohnemeyer et al. in prep.)
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‣ Study III (Bohnemeyer et al. ms.) (cont.)


‣ method: New Animals recall memory task

NONVERBAL COGNITION: ALIGNMENT AND MISMATCHES (CONT.)

Figure 3.3. Design: New Animals array reconstruction task
Cf. Levinson 2003: 156-158, 338-339;  
Pederson et al 1998 

• Practice trials until participants have clearly 
understood the task


• Six test trials

• Responses coded for facing direction 

and order of the animals

• egocentric, geocentric, mixed/neither 


• Trial exclusions: no array, multiple arrays, 
wrong animal, wrong number of animals, 
wrong order, inconsistent orientation


• Participant exclusions: more than 2 errors
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‣ Study III (Bohnemeyer et al. ms.) (cont.)


‣ results: modeling


‣ confirmed: language 
predicts frame use 
in recall memory


‣ suggesting we acquire  
the cognitive practices


‣ for which our L1s 
serve as carrier behaviors 

NONVERBAL COGNITION: ALIGNMENT AND MISMATCHES (CONT.)

Figure 3.4. Variable importance scores based 
on Random Forest model (Breiman 2001) (top) 
and Conditional Inference Tree model (Hothorn 
et al. 2006) predicting egocentric 
reconstructions in the New Animals recall 
memory task



24

‣ Study IV: “mismatches” (Bohnemeyer et al. 2022)


‣ if language is a conduit for the 
 transmission of nonverbal  
frame use, what about  
populations w/o a clear  
linguistic bias?


‣ method: meta-study

NONVERBAL COGNITION: ALIGNMENT AND MISMATCHES (CONT.)

Figure 3.5. Mismatches between verbal and 

nonverbal behavior in individual populations 

(Bohnemeyer et al 2022). : AIAR – 

Animals In A Row; B&C – Ball & Chair; CR – 

Chips Recognition task; M&T – 

Men & Tree; NA – New Animals; R – 

Relative usage frequency; RC – Route 

Completion; TA – Talking Animals.
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‣ Study IV: “mismatches” (cont.)


‣ results: populations w/o a  
clear linguistic preference 
for an extrinsic frame type 
prefer geocentric  
or allocentric strategies 
in nonverbal encoding

NONVERBAL COGNITION: ALIGNMENT AND MISMATCHES (CONT.)

Figure 3.5. Mismatches between verbal and 

nonverbal behavior in individual populations 

(Bohnemeyer et al 2022). : AIAR – 

Animals In A Row; B&C – Ball & Chair; CR – 

Chips Recognition task; M&T – 

Men & Tree; NA – New Animals; R – 

Relative usage frequency; RC – Route 

Completion; TA – Talking Animals.
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‣ evolutionary interpretation

‣ egocentric/relative frame use is an optimal adaptation 

for small-scale space

‣ geocentric frame use is an optimal adaptation 

for large-scale  
frame use

AREALITY AND EVOLUTION
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Figure 4.1. Different types of spatial reference frames are optimally suited for different domains of use 
(Bohnemeyer et al. in prep.)
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‣ evolutionary interpretation: the importance of small-scale 
space has steadily grown throughout human history

AREALITY AND EVOLUTION (CONT.)

Figure 4.3. A stage model of the  
cultural evolution of spatial reference practices (Bohnemeyer et al. in prep.)
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‣ evolutionary interpretation (cont.)

‣ three sources of evidence

‣ typological distribution 

‣ “mismatches” (cf. above)

‣ developmental and primate studies: Haun et al. (2006); 

Nardini et al. (2016); Shusterman & Li (2016)

AREALITY AND EVOLUTION (CONT.)

Figure 4.3. Reference frame  
use in small-scale horizontal  
space across speech  
communities. The names of the  
MesoSpace sample languages  
are in purple (Bohnemeyer et al. 
in prep.)
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‣ evolutionary interpretation (cont.)

‣ a twist: what Donelson et al. (2012) presented as a possible 

Mesoamerican areal bias in favor of geocentric frames

‣ appears to be actually a local “snapshot”  

of a universal tendency

AREALITY AND EVOLUTION (CONT.)

Figure 4.3. Reference frame  
use in small-scale horizontal  
space across speech  
communities. The names of the  
MesoSpace sample languages  
are in purple (Bohnemeyer et al. 
in prep.)



▸ the Linguistic Transmission Hypothesis


▸ linguistic evidence


▸ nonverbal cognition: alignment and mismatches


▸ areality and evolution


▸ conclusions

31

SYNOPSIS



CONCLUSIONS
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‣ if minds are “bio-cultural hybrids” (Evans & Levinson 2009) 
then how are practices of nonverbal cognition transmitted?


‣ the answer must be observable carrier behaviors  
that permit inferences to underlying cognitive practices


‣ including, but not restricted to, 
language and co-speech gesture
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