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Communication and Teaching




Today’s Lecture 

Other’s actions are more than spatiotemporal patterns; 
they reflect, and predict, internal states 

Predict future actions 
Theory of Mind 

Learn new facts and skills 
Communication & Teaching 
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Communication & Teaching

For the teacher/communicator:


In Common:

Audience-design


Distinct:


• Exploit learning mechanisms • Exploit perceptual sensitivities 
• Immediate cost • Immediate benefit 
• Motive: altruistic donation • Motive: manipulation

or long-term benefits


Required reading, Sperber & Wilson 1986 
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X&*X&*
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Communication & Teaching

For the learner/communicatee:


In Common:

Attention to new facts / skills


Faster / more efficient / more accurate learning


Distinct:


• Inference about intent • Inference(?) about reality 
• Context-sensitive • Relatively involuntary(?) 

Required reading, Sperber & Wilson 1986 
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Communication & Teaching


• Primate alarm calls 
(specific predators, but not for 
informing receiver) 
• Primate affiliative calls -
grunts & girneys (?) 

Prototypical examples 

Required reading, Sperber & Wilson 1986, Silk 2000 
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Pedagogical Sampling 

Lack of evidence 
= evidence of lack 

Teachers: 
- expert (i.e. basically correct) 
- helpful (i.e. provide 
approximately ideal evidence) 




Learner Teacher


If you can point 
to two more 
daxes, you can 
have a sticker. 

Here are two 
more daxes. 

Xu & Tenenbaum 2007 

Figures removed due to copyright restriction.



Pedagogical Sampling 

Lack of evidence 
= evidence of lack 

Teachers: 
- expert (i.e. basically correct) 
- helpful (i.e. provide 
approximately ideal evidence) 

Learner Teacher 
If you can point 
to two more 
daxes, you can 
have a sticker. 

Here are two 
more daxes. 

Xu & Tenenbaum 2007 
Courtesy of Wiley-Blackwell. 
Used with permission. 
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Communication & Teaching

For the learner/communicatee:


In Common:

Attention to new facts / skills


Faster / more efficient / more accurate learning

Distinct:


• Inference about intent • Inference(?) about reality 
• Context-sensitive • Relatively involuntary(?) 
• Generic information • Local / episodic information 

Required reading, Sperber & Wilson 1986 

Signal
X&*X&*

X&*X&*
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What’s missing?
• “Telling” vs “Teaching” 
• Generic information?

Is human teaching unique?
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Ant tandem running
expert
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Teaching:
- Increases learning efficiency or content
- Local cost to teacher        
- Only in the presence of a learner

Courtesy Elsevier, Inc., 
http://www.sciencedirect.com. 
Used with permission. 

young. Prey is killed by the mother
in front of the cubs. Later, when the
cubs begin accompanying her on
hunting trips, the mother releases
prey in front of them, which the
cubs attempt to catch, sometimes
at the cost of losing the prey
altogether [6]. The cubs’ predatory
skills improve over this period,
although it remains to be shown
that this results directly from such
practice (the same applies in
a study on domestic cats [7]). Other
potential cases of teaching involve
chimpanzees learning to use stone
hammers and anvils, and ospreys
teaching their offspring to snatch
fish from the water [4,5], but as yet
these rely only upon weak
anecdotal evidence.

In contrast, Franks and
Richardson’s [8] well-controlled
study on tandem-running
Temnothorax ants was carried out
in a laboratory. The intimate
interaction between leader and
follower in a pair of tandemly
running ants at first sight bears all
the hallmarks of a parent teaching
a child to ride a bicycle. An
experienced ant will lead individual

naı̈ve nest mates to newly
discovered food sources or nesting
sites, stopping if the follower loses
regular antennal contact [9]. When
the pair becomes separated, as
occurs when the follower makes
looping movements possibly
searching for landmarks, the leader
remains still, only continuing
towards the food when the follower
has completed her exploratory
circuit (Figure 1). Franks and
Richardson [8] demonstrate that
there are clear two-way
interactions between the
tandem-running ants. When the
gap between them becomes too
large, and antennal contact
between the pair is lost, the leader
slows down and the follower
accelerates to catch up. This
bidirectional feedback loop
appears to maximise the speed at
which the two can progress, while
allowing the follower to memorise
the path and its surrounding
landmark features.

Such tandem-running meets
most of the criteria for teaching set
out in the definition given by Caro
and Hauser [4]. When alone, the

leader does not incorporate the
frequent pauses which are used by
the follower to perform orientation
loops. Hence the leader’s
behaviour is clearly modified in the
presence of a naı̈ve observer.
Leaders incur a time cost: when
an experienced forager is not
leading a follower, she travels
faster to the food source and
does not stop en route [8]. As
a result, the follower (pupil) finds
the target more quickly than she
would do if searching for it alone.
While it appears likely that
followers learn route-specific
information during
tandem-running, it remains to
be shown empirically precisely
what information is obtained.
Franks and Richardson [8] refine

Caro and Hauser’s [4] working
definition of teaching by
introducing an additional criterion:
that feedback from the learner to
the experienced individual must
be demonstrated. Such
feedback clearly distinguishes
tandem-running from other forms
of signalling in ants, such as
scent-marking food sources, or
releasing alarm pheromones in
the presence of nest intruders [9].
In these cases, both the signal
and the response are largely
hard-wired; and there is no need
to assume that learnt information
has been transmitted, nor is there
a need to invoke learning to
explain the receiver’s response.
Most simple forms of signalling,
such as use of pheromones, do not
appear to meet several criteria laid
out by Caro and Hauser’s teaching
definition: such signals are
displayed irrespective of the
presence of a naı̈ve receiver, and
do not lead to the long lasting
changes of receiver behaviour
that would qualify as learning
[10,11]. So the additional criterion
of feedback from the taught
individual seems unnecessary.
Responding to feedback from
pupils makes for more efficient
teaching, but teaching, albeit
perhaps at a lower quality, can still
occur in the absence of such
feedback.
In contrast, tandem-running in

ants, just like dancing in
honeybees, is a much more
advanced form of communication.
These behaviours specifically

Current Biology

Figure 1. Tandem-running by Temnothorax albipennis ants.

(A) Schematic view of path taken by a tandem-running pair of Temnothorax albipennis
ants from their nest (N) to a food source (F). (B) Running speed of leader (red line) and
follower (blue line) during the same tandem-run. Tandem leaders have experience of
the food source, whilst followers are naı̈ve of its location. The leader proceeds towards
the food source (red path) so long as the follower (blue path) maintains regular antennal
contact with the leader’s legs or abdomen. Progress of the tandem pair is slowed by
frequent periods when the leader remains still whilst the follower performs a looped
circuit, possibly to memorise landmarks along the path (points 1 and 3) [8]. Once
this exploratory circuit is complete, and the follower re-establishes antennal contact,
the leader continues onwards towards the food. If contact between follower and leader
becomes less frequent during a tandem-run, the leader will slow down to allow the fol-
lower to catch up (point 2).

Current Biology Vol 16 No 9
R324

http://www.sciencedirect.com


Is human teaching unique? 

Gergely Csibra 

X&*X&*

The pedagogical stance:

18 month olds
Habituation:

Mmm! Yuck!

+ “ostensive cues”

Across people

+ Generalizable information
e.g. preference vs goodness
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Is human teaching unique? 
The pedagogical stance: 

+ Generalizable information 
e.g. location: 
the A-not-B error 

Figure removed due to copyright restrictions. 
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Is human teaching unique? 
Teaching: 
- Increases learning efficiency or content 
- Local cost to teacher 
- Only in the presence of a learner 
- Generalizable skills or concepts 

Meerkat feeding 

Thomas et al 2006 
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Is human teaching unique? 
Teaching: 
- Increases learning efficiency or content 
- Local cost to teacher 
- Only in the presence of a learner 
- Generalizable skills or concepts 

Meerkat feeding 

Thomas et al 2006 
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What is unique about human communication? 

Pedagogical Message encoding 
inferences and decoding 
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