
Social learning enables both human and nonhuman ani-
mals to acquire information relevant to many biologically 
important activities: foraging (Galef & Giraldeau, 2001; 
Mesoudi & O’Brien, 2008), mate choice (Jones, De-
Bruine, Little, Burriss, & Feinberg, 2007; Laland, 1994; 
White, 2004), conflict (Peake & McGregor, 2004), and 
predator avoidance (Griffin, 2004). Although use of social 
information is not inherently adaptive (Boyd & Richerson, 
1985; Laland, 2004), its frequent roles in the development 
in animals of both innovations (sensu Reader & Laland, 
2003) and routine skills (Jaeggi et al., 2010; Krakauer, 
2005), as well as its exceptional prevalence in human so-
cieties, suggest the importance of social information in 
biological and cultural evolution. In fact, socially learned 
information may have been instrumental in promoting the 
biological evolution of cognitive capacities (Whiten & van 
Schaik, 2007), and variation in use of social learning as 
an inheritance system may be responsible for the disparity 
between human and nonhuman animals in the complexity 
of their cultural behavior (Tomasello, 1999; Whiten & van 
Schaik, 2007).

This special issue of Learning & Behavior has two in-
extricably linked foci: first, identification of social learn-
ing in natural contexts, and second, consideration of the 
implications of current findings from the study of social 
learning in natural contexts for understanding the evolu-
tion of cultural capacities in the animal kingdom, of which 
humans are an integral part. Although there are well-
 established, sophisticated methods for documenting social 
learning in the laboratory (see the issue of Philosophical 
Transactions B edited by Smith, Kalish, Griffiths, & Lew-
andowsky, 2008), laboratory studies often have limited 
ecological validity and are frequently not practicable, es-
pecially with large or endangered species (Figure 1). Most 

importantly, without an understanding of social learning in 
the context in which it evolved, we cannot hope to eluci-
date the interaction between biological and cultural evolu-
tion. Thus, identification of social learning in free-living 
populations of animals is a necessary first step in our quest 
for knowledge. Unfortunately, until recently, researchers 
have been forced to rely on expert opinion when deciding 
what proportion of the behavioral variation observed in 
natural contexts can plausibly be accounted for by cultural, 
as opposed to ecological and genetic, processes. The result 
has been heated debate, which some have gone so far as 
to describe as “war” (McGrew, 2002), about the reality of 
purported cultural behaviors in animals.

The disagreement over the utility of describing local 
specific behaviors as cultural is a result of the inability 
of the approaches previously available to researchers who 
study free-living populations (e.g., the group-contrasts 
method or method of exclusion pioneered by Whiten et al., 
1999; quantitative analyses pioneered by Sargeant & 
Mann, 2009; Whitehead, 2009) to conclusively determine 
whether social learning is required in order to produce the 
observed patterns of behavioral variation. Despite the in-
creasing number of high-profile, and oft-debated, reports 
of “culture” in wild animals (Hohmann & Fruth, 2003; 
Leca, Gunst, & Huffman, 2007; Perry et al., 2003; Rendell 
& Whitehead, 2001; van Schaik, Ancrenaz, et al., 2003; 
Whiten et al., 1999), until we have tools that can provide 
widely accepted evidence for social learning, controversy 
and confusion will reign both as to the extent of culture in 
animals and the utility of studies of animal traditions in un-
derstanding animal and human evolution (Galef, 2009).

Over the last decade, and especially in the last few 
years, a variety of methods have emerged for identifying 
(the consequences of) social learning in natural contexts 
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mals (see Hill, 2010, in this issue; but see J. R. Kendal, 
Kendal, & Laland, 2007; Thornton, Samson, Laland, & 
Hoppitt, 2010), we have come far, at least in our ability to 
identify social learning in natural contexts. Note, however, 
that despite any methodological shortcomings, previous 
field studies have shown what minimally constitutes ani-
mal cultures or traditions, allowing us to infer the most 
likely foundation from which human culture has arisen. 
The proliferation of methods for capturing social learn-
ing in natural contexts that is highlighted here would not 
have occurred without these earlier field studies, and in-
deed many of the new methods may be applied fruitfully 
to existing data sets. For example, the option-bias analysis 
method (R. L. Kendal et al., 2010) is in essence a quanti-
tative version, using individual-level information, of the 
widely used ethnographic or group-contrasts method (van 
Schaik, Ancrenaz, et al., 2003; Whiten et al., 1999).

We hope the reader will agree that the field of social 
learning has reached a point at which the efforts of re-
searchers from diverse backgrounds, producing a coales-
cence of statistical tools, field and laboratory approaches, 
and insights regarding a variety of species, are enabling the 
study of the evolution of culture in ways unimagined when, 
over half a century ago, the social transmission of natu-
rally occurring and experimentally seeded innovations was 
first described in wild populations (Fisher & Hinde, 1949; 
Kawai, 1965). Furthermore, as a result of the creation of 
methodologies allowing valid comparisons of humans and 
nonhumans, the present collection of articles may help 
bridge the divide between biological anthropologists, who 
often deem social learning sufficient for defining tradi-
tions or culture, and social/cultural anthropologists, who 
most often assert that social learning is necessary, but not 
sufficient, for the emergence of culture (Hill, 2010).

The findings of the research highlighted here enter into 
the present debate regarding the extent of culture in animals 
and the processes by which the potent cultural capacity of 
humans has evolved. The field of animal social learning 

(i.e., in social groups, whether in the wild or captivity and 
whether involving one or multiple groups). These meth-
ods are summarized in Table 1, which, although it is not 
exhaustive, may be used as a guide to the ever-growing 
toolbox available for the capture of social learning in natu-
ral contexts. It is timely to bring such methods together 
to highlight and assess this growing toolkit, available to 
researchers interested in both animal and human culture. 
These methods will be a focus throughout this special 
issue, and include (1) intensive field observation, allowing 
culture to be inferred as a consequence of eliminating any 
substantial role for ecology, genetics, and developmental 
constraints in producing observed variation (in this issue, 
see Holzhaider, Hunt, & Gray, 2010; Lonsdorf & Bon-
nie, 2010); (2) theoretical/statistical methods for assessing 
the likelihood of asocial learning being responsible for an 
observed pattern of behavior, which permit inference of 
social learning when asocial learning has been deemed 
improbable (Franz & Nunn, 2010; Hoppitt, Kandler, Ken-
dal, & Laland, 2010; R. L. Kendal et al., 2010); (3) fitting 
mathematical models to phylogenetic data (Lycett, 2010); 
and (4) use of novel field (Reader & Biro, 2010; Thorn-
ton & Raihani, 2010) and naturalistic (Caldwell & Millen, 
2010; Flynn & Whiten, 2010) experiments. These new 
methods, and the associated findings, involve not only a 
wide array of species (including fish, birds, mammals, 
nonhuman primates, and both child and adult humans), 
but also a wide array of factors that may have affected 
both biological and cultural evolution (including different 
social learning processes, ecology, social systems, devel-
opmental constraints, and individual differences).

This special issue is the first both to focus on the new 
and exciting methods now available to the social learn-
ing researcher (summarized in Table 1) and to emphasize 
the potential and utility of ecologically valid studies of 
cultural transmission. Although we still face a challenge 
in ascertaining which social learning processes underpin 
the transmission of behavior patterns in free-living ani-

Ecological Validity

&

Understanding
Factors Affecting

Culture

Understanding
Social Learning

Processes

Captive demonstrator–observer dyads

Captive diffusion chain analyses

Captive open diffusions

Wild initiated open diffusions

Wild natural open diffusions

Figure 1. An illustration of how methods for identifying social learning lie on a continuum. 
At the top of the list, there is good control and understanding of social learning processes and 
relatively little ecological validity, whereas toward the bottom there is increased ecological va-
lidity but decreasing likelihood of even distinguishing social from asocial learning. The term 
initiated open diffusions refers to cases in which the experimenter provides a novel task, thus 
initiating the inception and spread of information. For further discussion of social diffusion 
experiments, see Whiten and Mesoudi (2008) and Mesoudi and Whiten (2008).



introduction    189

T
ab

le
 1

 
A

 G
u

id
e 

to
 M

et
h

od
s 

fo
r 

C
ap

tu
ri

n
g 

S
oc

ia
l L

ea
rn

in
g 

in
 N

at
u

ra
l C

on
te

xt
s 

in
 H

u
m

an
 a

n
d

 N
on

h
u

m
an

 A
n

im
al

s

A
pp

ro
pr

ia
te

 D
at

a 
Ty

pe
s

G
ro

up
 N

um
be

rs
B

eh
av

io
ra

l T
ra

it
s

M
et

ho
d

 
S

na
ps

ho
t

 
D

if
fu

si
on

 
D

ev
el

op
m

en
ta

l
 

O
ne

 
M

ul
ti

pl
e

 
O

ne
 

M
ul

ti
pl

e
 

O
th

er
 D

at
a 

R
eq

ui
re

d

M
et

ho
ds

 A
pp

lic
ab

le
 t

o 
O

bs
er

va
ti

on
s 

of
 G

en
er

al
ly

 P
re

ex
is

ti
ng

 B
eh

av
io

r 
P

at
te

rn
s 

O
nl

y
Fi

el
d 

ob
se

rv
at

io
ns

 (
H

uf
fm

an
, 

N
ah

al
la

ge
, &

 L
ec

a,
 2

00
8;

 L
on

s-
do

rf
 &

 B
on

ni
e,

 2
01

0)











S

oc
ia

l d
yn

am
ic

s,
 d

is
pe

r-
sa

l, 
lo

ca
l e

co
lo

gy
, d

em
o-

gr
ap

hi
c 

fa
ct

or
s,

 e
tc

.

G
ro

up
-c

on
tr

as
ts

 m
et

ho
d/

m
et

ho
d 

of
 e

xc
lu

si
on

 o
r 

el
im

in
at

io
n 

(p
io

-
ne

er
ed

 b
y 

W
hi

te
n 

et
 a

l.,
 1

99
9)

V
ar

ia
ti

on
 in

 b
eh

av
-

io
r 

no
t a

tt
ri

bu
te

d 
to

 
ec

ol
og

y 
or

 g
en

et
ic

s

K
rü

tz
en

 e
t a

l. 
(2

00
5)

; v
an

 
S

ch
ai

k,
 F

ox
, 

&
 F

ec
ht

m
an

 
(2

00
3)

va
n 

S
ch

ai
k,

 
A

nc
re

na
z,

 
et

 a
l. 

(2
00

3)
; 

W
hi

te
n 

et
 a

l. 
(1

99
9)




D
et

ai
le

d 
lo

ca
l e

co
lo

gy
 

an
d 

ge
ne

ti
c 

re
la

te
dn

es
s 

be
tw

ee
n 

in
di

vi
du

al
s/

gr
ou

ps

M
ul

tiv
ar

ia
te

/m
ul

ti
fa

ct
or

ia
l 

an
al

yt
ic

al
 m

et
ho

ds
 (

S
ar

ge
an

t &
 

M
an

n,
 2

00
9;

 W
hi

te
he

ad
, 2

00
9)

S
im

il
ar

it
y 

be
tw

ee
n 

in
di

vi
du

al
s 

in
 a

 b
e-

ha
vi

or
al

 tr
ai

t

S
im

il
ar

it
y 

be
-

tw
ee

n 
in

di
vi

du
-

al
s 

in
 a

 b
eh

av
-

io
ra

l t
ra

it







M
at

ri
ce

s 
of

 s
im

il
ar

it
y 

be
tw

ee
n 

in
di

vi
du

al
s 

in
 

ec
ol

og
y,

 g
en

et
ic

s,
 a

nd
 

as
so

ci
at

io
n 

pa
tt

er
ns

C
ue

 r
el

ia
bi

li
ty

 a
pp

ro
ac

h 
(D

ew
ar

, 2
00

3)
 (

T
hi

s 
m

et
ho

d 
ha

s 
be

en
 p

ro
po

se
d 

bu
t n

ot
 y

et
 u

se
d 

ou
ts

id
e 

th
e 

la
bo

ra
to

ry
.)

Is
 s

oc
ia

l l
ea

rn
in

g 
ne

ed
ed

 in
 a

tt
em

pt
-

in
g 

an
 a

da
pt

iv
e 

bu
t 

po
te

nt
ia

ll
y 

da
ng

er
-

ou
s 

be
ha

vi
or

?







E
st

im
at

io
n 

of
 in

di
vi

du
al

 
“r

el
ia

bi
li

ty
 th

re
sh

ol
ds

,”
 

no
ns

oc
ia

l a
nd

 s
oc

ia
l c

ue
 

“r
el

ia
bi

li
ty

”

D
if

fu
si

on
 c

ur
ve

 a
na

ly
si

s 
(F

ra
nz

 
&

 N
un

n,
 2

00
9;

 H
op

pi
tt

, K
an

d-
le

r, 
et

 a
l.,

 2
01

0;
 R

ea
de

r, 
20

04
)

U
se

 n
ot

 r
ec

om
-

m
en

de
d 

by
 c

it
ed

 
au

th
or

s!
 







S
oc

ia
l d

yn
am

ic
s 

of
 

gr
ou

p

A
na

ly
si

s 
of

 th
e 

sp
at

ia
l s

pr
ea

d 
of

 
a 

tr
ai

t (
L

ef
eb

vr
e,

 1
99

5)
A

ls
o 

“w
av

e 
of

 a
d-

va
nc

e”
 (

A
m

m
er

-
m

an
 &

 C
av

al
li

-
S

fo
rz

a,
 1

98
4)







Sp
at

ia
l a

nd
 te

m
po

ra
l 

di
st

an
ce

 o
f e

ac
h 

ne
w

 tr
ai

t 
ob

se
rv

at
io

n 
fr

om
 th

e 
pr

e-
su

m
ed

 in
no

va
tio

n 
or

ig
in

P
hy

lo
ge

ne
ti

c 
m

et
ho

d 
(e

.g
., 

ch
im

pa
nz

ee
s:

 L
yc

et
t, 

20
10

; h
u-

m
an

s:
 T

eh
ra

ni
 &

 C
ol

la
rd

, 2
00

2)

P
re

va
le

nc
e 

of
 b

e-
ha

vi
or

al
 tr

ai
t i

n 
ea

ch
 

gr
ou

p




G
en

et
ic

 r
el

at
ed

ne
ss

 
w

it
hi

n 
an

d 
be

tw
ee

n 
gr

ou
ps

; f
or

 h
um

an
s,

 
re

le
va

nt
 s

oc
ia

l/
po

li
ti

ca
l 

ch
an

ge
s

Fi
tt

in
g 

m
at

he
m

at
ic

al
 m

od
el

s 
to

 o
bs

er
ve

d 
hu

m
an

 d
at

a 
(e

.g
., 

C
av

al
li

- S
fo

rz
a 

&
 F

el
dm

an
, 

19
81

; H
ah

n 
&

 B
en

tl
ey

, 2
00

3)










Pa
ra

m
et

er
 v

al
ue

s 
re

-
qu

ir
ed

 f
or

 th
e 

sp
ec

if
ie

d 
m

od
el

B
as

s 
fo

re
ca

st
in

g 
m

od
el

 p
re

di
ct

-
in

g 
th

e 
sp

re
ad

 o
f 

hu
m

an
 in

no
va

-
ti

on
s 

(s
ee

 R
og

er
s,

 2
00

3,
 p

. 2
08

)

T
im

e 
of

 
ac

qu
is

it
io

n





A
do

pt
io

n 
du

e 
to

 (
1)

 m
as

s 
m

ed
ia

, (
2)

 in
te

rp
er

so
na

l 
co

m
m

un
ic

at
io

n 
ch

an
-

ne
ls

, a
nd

 (
3)

 in
de

x 
of

 
m

ar
ke

t p
ot

en
tia

l



190    Kendal, Galef, and van SchaiK

Id
en

ti
fy

in
g 

te
ac

hi
ng

 (
T

ho
rn

to
n 

&
 R

ai
ha

ni
, 2

01
0)

Im
pr

ov
e-

m
en

t i
n 

pu
pi

l 
pe

rf
or

m
an

ce







S
at

is
fy

 C
ar

o 
&

 H
au

se
r’s

 
(1

99
2)

 c
ri

te
ri

a:
 te

ac
he

r 
be

ha
vi

or
al

 m
od

if
ic

at
io

n 
w

he
n 

na
iv

e 
pr

es
en

t;
 

co
st

 (
or

 la
ck

 o
f 

im
m

ed
i-

at
e 

be
ne

fi
t)

 to
 te

ac
he

r;
 

“l
ea

rn
in

g”
 b

y 
pu

pi
ls

P
ri

m
at

e 
ar

ch
eo

lo
gy

 (
H

as
la

m
 

et
 a

l.,
 2

00
9)

E
m

ph
as

iz
es

 r
ep

ea
te

d 
us

e 
of

 s
ite

s 
fo

r 
to

ol
 

us
e 

or
 s

le
ep

in
g





S

tu
di

es
 o

f 
to

ol
 u

se
 in

 
ex

ta
nt

 h
um

an
 a

nd
 n

on
-

hu
m

an
 p

ri
m

at
es

M
et

ho
ds

 A
pp

lic
ab

le
 t

o 
O

bs
er

va
ti

on
 o

f 
P

re
ex

is
ti

ng
 a

nd
 E

xp
er

im
en

ta
lly

 I
nd

uc
ed

 B
eh

av
io

r 
P

at
te

rn
s

N
et

w
or

k-
ba

se
d 

di
ff

us
io

n 
an

al
y-

si
s 

(F
ra

nz
 &

 N
un

n,
 2

00
9,

 2
01

0;
 

H
op

pi
tt

, B
oo

ge
rt

, &
 L

al
an

d,
 

20
10

; H
op

pi
tt

, K
an

dl
er

, e
t a

l.,
 

20
10

)

T
im

e 
of

 a
cq

ui
si

-
ti

on
 a

nd
 o

rd
er

 o
f 

ac
qu

is
it

io
n







S
oc

ia
l n

et
w

or
k 

(e
.g

., 
pr

ox
im

it
y/

gr
oo

m
in

g/
 

to
le

ra
nc

e 
du

ri
ng

 f
or

-
ag

in
g)

; i
nd

iv
id

ua
l 

va
ri

ab
le

s 
(e

.g
., 

as
oc

ia
l 

le
ar

ni
ng

);
 u

nd
er

st
an

di
ng

 
of

 ta
sk

 s
tr

uc
tu

re
 e

ff
ec

ts

Pa
ir

w
is

e 
si

m
il

ar
it

y 
m

at
ri

ce
s 

an
d 

cl
us

te
r 

an
al

ys
is

 (
B

as
ti

an
, Z

w
ei

-
fe

l, 
V

og
el

, W
ic

h,
 &

 v
an

 S
ch

ai
k,

 
in

 p
re

ss
; M

at
th

ew
s,

 2
00

9;
 P

er
ry

 
et

 a
l.,

 2
00

3)

Fr
eq

ue
nc

ie
s 

w
it

h 
w

hi
ch

 e
ac

h 
tr

ai
t u

se
d 

pe
r 

in
di

vi
du

al






M

at
ri

ce
s 

of
 in

di
vi

du
al

s 
in

 p
ro

xi
m

ity
 d

ur
in

g 
ot

h-
er

s’
 tr

ai
t u

se

P
re

di
ct

in
g 

th
e 

sp
re

ad
 o

f 
in

-
no

va
ti

on
s 

us
in

g 
li

ne
ar

 m
od

el
s 

(B
oo

ge
rt

, R
ea

de
r, 

H
op

pi
tt

, &
 

L
al

an
d,

 2
00

8)

T
im

e 
of

 a
cq

ui
si

-
ti

on
 a

nd
 o

rd
er

 o
f 

ac
qu

is
it

io
n







G
ro

up
-d

ep
en

de
nt

 (
e.

g.
, 

as
so

ci
at

io
n 

pa
tte

rn
s/

 
so

ci
al

 r
an

k)
 a

nd
 g

ro
up

-
in

de
pe

nd
en

t (
e.

g.
,  

ne
op

ho
bi

a/
as

oc
ia

l l
ea

rn
-

in
g 

ab
ili

tie
s)

 v
ar

ia
bl

es

O
pt

io
n-

bi
as

 a
na

ly
si

s 
(R

. L
. 

K
en

da
l e

t a
l.,

 2
01

0;
 R

. L
. K

en
-

da
l, 

K
en

da
l, 

H
op

pi
tt

, &
 L

al
an

d,
 

20
09

)

Fr
eq

ue
nc

ie
s 

w
it

h 
w

hi
ch

 e
ac

h 
 op

ti
on

/t
ra

it
 

us
ed

 p
er

 in
di

vi
du

al
M

on
te

 C
ar

lo
 

m
et

ho
d

χ2
/L

L
M

/G
L

M
 r

an
do

m
iz

at
io

n 
m

et
ho

ds
χ2

/L
L

M
 r

an
-

do
m

iz
at

io
n 

m
et

ho
ds

U
nd

er
ly

in
g 

bi
as

(e
s)

 
in

 o
pt

io
n 

us
e;

 a
so

ci
al

 
le

ar
ni

ng
 r

at
e;

 s
oc

ia
l d

y-
na

m
ic

s 
(e

.g
., 

su
bg

ro
up

s/
 

cl
iq

ue
s)

M
od

el
in

g 
pr

ed
ic

tiv
e 

fu
nc

ti
on

 o
f 

ob
se

rv
at

io
n 

fo
r 

be
ha

vi
or

 (
Pe

rr
y,

 
20

09
)

In
di

vi
du

al
s’

 f
re

qu
en

ci
es

 o
f 

ob
se

rv
in

g 
ea

ch
 tr

ai
t b

ei
ng

 u
se

d 
by

 a
 c

on
sp

ec
if

ic
 

&
 o

f 
us

in
g 

ea
ch

 tr
ai

t t
he

m
se

lv
es







U
se

fu
l t

o 
kn

ow
 tr

ai
t e

f-
fi

ci
en

ci
es

, k
in

 r
el

at
io

ns
, 

so
ci

al
 d

yn
am

ic
s

T
ab

le
 1

 (
C

on
ti

n
u

ed
)

A
pp

ro
pr

ia
te

 D
at

a 
Ty

pe
s

G
ro

up
 N

um
be

rs
B

eh
av

io
ra

l T
ra

it
s

M
et

ho
d

 
S

na
ps

ho
t

 
D

if
fu

si
on

 
D

ev
el

op
m

en
ta

l
 

O
ne

 
M

ul
ti

pl
e

 
O

ne
 

M
ul

ti
pl

e
 

O
th

er
 D

at
a 

R
eq

ui
re

d



introduction    191

M
od

el
in

g 
so

ci
al

 le
ar

ni
ng

 p
ro

-
ce

ss
es

 (
J.

 R
. K

en
da

l, 
K

en
da

l, 
&

 
L

al
an

d,
 2

00
7;

 T
ho

rn
to

n,
 S

am
-

so
n,

 L
al

an
d,

 &
 H

op
pi

tt
, 2

01
0)

D
et

er
m

in
e 

ro
le

 o
f 

di
ff

er
en

t l
ea

rn
in

g 
pr

oc
es

se
s







W
hi

ch
 in

di
vi

du
al

s 
ob

se
rv

ed
 e

ac
h 

ta
sk

 
m

an
ip

ul
at

io
n 

an
d 

th
ei

r 
lo

ca
ti

on
; s

oc
ia

l d
yn

am
-

ic
s 

w
it

hi
n 

gr
ou

p

C
om

pa
ri

ng
 g

en
et

ic
, g

eo
gr

ap
hi

c,
 

an
d 

cu
lt

ur
al

 d
is

ta
nc

es
 (

e.
g.

, 
H

ew
le

tt
 e

t a
l.,

 2
00

2)





D

is
ta

nc
e 

m
ea

su
re

s

E
xp

er
im

en
ta

l M
et

ho
ds

 o
f 

In
ve

st
ig

at
in

g 
So

ci
al

 L
ea

rn
in

g 
in

 N
at

ur
al

 C
on

te
xt

s/
So

ci
al

 G
ro

up
s

Fi
el

d 
ex

pe
ri

m
en

ts
 (

re
vi

ew
ed

 
in

 R
ea

de
r 

&
 B

ir
o,

 2
01

0;
 e

.g
., 

H
ol

zh
ai

de
r 

et
 a

l.,
 2

01
0;

 R
. L

. 
K

en
da

l e
t a

l.,
 2

01
0)

Fo
r 

ex
am

pl
e,

 u
se

 
of

 d
em

on
st

ra
to

rs
, 

tr
an

sl
oc

at
io

ns
, o

r 
pl

ay
ba

ck
 

P
ro

vi
si

on
in

g 
(H

ol
zh

ai
de

r 
et

 a
l.,

 2
01

0;
 

T
ho

rn
to

n 
&

 M
c-

A
ul

if
fe

, 2
00

6)







S
oc

ia
l d

yn
am

ic
s;

 d
em

o-
gr

ap
hi

c 
an

d 
ec

ol
og

ic
al

 
fa

ct
or

s;
 e

tc
.

C
om

bi
ne

d 
m

et
ho

do
lo

gy
 o

f 
ca

p-
tiv

e 
ex

pe
ri

m
en

ts
 a

nd
 o

bs
er

va
-

ti
on

s 
in

 th
e 

w
il

d 
(e

.g
., 

G
al

ef
, 

19
80

; Z
an

n,
 1

99
0;

 f
or

 r
ev

ie
w

s,
 

se
e 

G
al

ef
, 2

00
4;

 W
hi

te
n,

 2
00

9)











R

el
at

io
n 

of
 la

bo
ra

to
ry

 
fi

nd
in

gs
 to

 d
ev

el
op

m
en

t 
of

 b
eh

av
io

r 
in

 th
e 

w
il

d 
(G

al
ef

, 1
98

4)

D
if

fu
si

on
 s

tu
di

es
 (

re
vi

ew
ed

 b
y 

F
ly

nn
 &

 W
hi

te
n,

 2
01

0 
[c

hi
l-

dr
en

];
 W

hi
te

n 
&

 M
es

ou
di

, 2
00

8 
[a

ni
m

al
s]

; M
es

ou
di

 &
 W

hi
te

n,
 

20
08

 [
hu

m
an

s]
)

V
ar

io
us

 le
ve

ls
 o

f 
ex

pe
ri

m
en

te
r 

in
-

te
rv

en
ti

on
 to

 tr
ac

k 
tr

ai
t m

at
ch

in
g 

of
 

in
di

vi
du

al
s 

du
ri

ng
 th

e 
di

ff
us

io
n 

of
 

in
fo

rm
at

io
n







S
oc

ia
l d

yn
am

ic
s 

be
-

tw
ee

n 
in

di
vi

du
al

s 
(d

if
fu

-
si

on
 c

ha
in

s)
 a

nd
 a

m
on

g 
gr

ou
p 

(o
pe

n 
di

ff
us

io
ns

)

In
ve

st
ig

at
in

g 
cu

m
ul

at
iv

e 
cu

lt
ur

e 
in

 h
um

an
s 

(C
al

dw
el

l &
 M

il
le

n,
 

20
10

)

S
ki

ll
 im

pr
ov

em
en

t 
at

 e
nd

 o
f 

di
ff

us
io

n 
ch

ai
n







In
te

ra
ct

io
ns

 (
e.

g.
, t

ea
ch

-
in

g)
 w

it
hi

n 
gr

ou
ps

 d
ur

-
in

g 
di

ff
us

io
n 

ch
ai

n

V
ir

tu
al

 e
xp

er
im

en
ts

 o
f 

pu
ta

tiv
e 

cu
lt

ur
al

 tr
an

sm
is

si
on

 (
e.

g.
, F

ay
, 

G
ar

ro
d,

 R
ob

er
ts

, &
 S

w
ob

od
a,

 
20

10
; G

ür
ek

, I
rl

en
bu

sc
h,

 &
 

R
oc

ke
nb

ac
h,

 2
00

6;
 M

es
ou

di
 

&
 O

’B
ri

en
, 2

00
8;

 S
al

ga
ni

k,
 

D
od

ds
, &

 W
at

ts
, 2

00
6)

In
di

vi
du

al
s 

in
te

r-
ac

t i
n 

a 
co

m
pu

te
r/

W
eb

 “
ga

m
e”





O

bs
er

ve
d 

da
ta

, c
om

-
pu

te
r 

si
m

ul
at

io
ns

, a
nd

 
pa

rt
ic

ip
an

t m
ot

iv
at

io
ns

M
od

el
 f

it
ti

ng
 o

f 
so

ci
al

 le
ar

n-
in

g 
st

ra
te

gi
es

 (
e.

g.
, K

am
ed

a 
&

 
N

ak
an

is
hi

, 2
00

3;
 M

cE
lr

ea
th

 
et

 a
l.,

 2
00

8;
 R

en
de

ll
 e

t a
l.,

 2
01

0;
 

To
el

ch
 e

t a
l.,

 2
00

9)

In
di

vi
du

al
s 

or
 

st
ra

te
gi

es
 in

te
ra

ct
 

in
 a

 c
om

pu
te

r 
“g

am
e”







E
vo

lu
ti

on
ar

y 
co

m
pu

te
r 

si
m

ul
at

io
ns

, p
ar

ti
ci

pa
nt

 
m

ot
iv

at
io

ns

N
ot

e—
T

hi
s 

no
ne

xh
au

st
iv

e 
ta

bl
e 

pr
ov

id
es

 d
et

ai
ls

 r
eg

ar
di

ng
 h

ow
 v

ar
io

us
 m

et
ho

ds
 h

av
e 

be
en

, a
nd

 m
ay

 b
e,

 u
se

d 
to

 c
ap

tu
re

 s
oc

ia
l l

ea
rn

in
g 

in
 n

at
ur

al
 c

on
te

xt
s 

in
vo

lv
in

g 
gr

ou
p(

s)
 o

f 
fr

ee
ly

 in
te

ra
ct

in
g 

in
di

vi
du

al
s 

( 
 =

 y
es

).
 F

or
 e

xa
m

pl
e,

 a
 g

iv
en

 m
et

ho
d 

m
ay

 h
av

e 
be

en
 a

pp
li

ed
 to

 a
 s

in
gl

e 
da

ta
 s

et
 c

on
si

st
in

g 
of

 o
ne

 g
ro

up
/t

ra
it

, b
ut

 m
ay

 h
av

e 
th

e 
po

te
nt

ia
l t

o 
be

 a
pp

li
ed

 to
 s

ev
er

al
. T

he
 te

rm
 s

na
ps

ho
t i

m
pl

ie
s 

th
at

 th
e 

re
se

ar
ch

er
 

do
es

 n
ot

 h
av

e 
to

 o
bs

er
ve

 th
e 

in
ce

pt
io

n 
an

d 
co

ns
eq

ue
nt

 d
if

fu
si

on
 o

f 
a 

no
ve

l b
eh

av
io

r 
to

 u
se

 th
e 

m
et

ho
d 

in
 q

ue
st

io
n,

 a
nd

 c
on

se
qu

en
tly

 m
ay

 c
ol

le
ct

 th
e 

da
ta

 r
eq

ui
re

d 
to

 e
m

pl
oy

 th
e 

m
et

ho
d 

ov
er

 d
ay

s,
 w

ee
ks

 (
e.

g.
, 

fr
eq

ue
nc

y 
of

 b
eh

av
io

r 
pe

r 
in

di
vi

du
al

),
 o

r 
ye

ar
s 

(e
.g

., 
th

e 
ro

le
s 

of
 e

co
lo

gy
 o

r 
ge

ne
ti

cs
 in

 th
e 

di
st

ri
bu

ti
on

 o
f 

a 
be

ha
vi

or
).

T
ab

le
 1

 (
C

on
ti

n
u

ed
)

A
pp

ro
pr

ia
te

 D
at

a 
Ty

pe
s

G
ro

up
 N

um
be

rs
B

eh
av

io
ra

l T
ra

it
s

M
et

ho
d

 
S

na
ps

ho
t

 
D

if
fu

si
on

 
D

ev
el

op
m

en
ta

l
 

O
ne

 
M

ul
ti

pl
e

 
O

ne
 

M
ul

ti
pl

e
 

O
th

er
 D

at
a 

R
eq

ui
re

d



192    Kendal, Galef, and van SchaiK

Knowledge of social learning in natural contexts also 
has implications for ethics, philosophy, and politics. Con-
tinuity of the human and the nonhuman animal mind af-
fects ethical considerations in animal welfare. Similarly, an 
understanding of social learning in natural circumstances 
can be used to enhance the conservation and management 
of species facing extinction, as well as influencing con-
servation priorities through increasing awareness of the 
existence of not only genetic, but also cultural diversity in 
animals (see Whitehead, 2010, in this issue).

We hope that this collection of articles, along with those 
summarized in Table 1, provides at the least a first step 
toward general acceptance of a methodological toolbox for 
identifying social learning in natural contexts. Indeed, we 
are convinced that the only way to bring peace to the cul-
ture “wars” (McGrew, 2002) is to stimulate further rigorous 
study of traditions (or culture) in naturalistic contexts.
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