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Cyborg: human-technology 
mixtures.

This can include not only 
commonly-used pieces of 
technology such as phones, 
computers, the Internet, and so 
on, but also artifacts that may not 
popularly be considered 
technology; for example, pen and 
paper, and speech and
Language.

When augmented with these 
technologies and connected in 
communication with people in 
other times and places, a person 
becomes capable of more than 
they were before.



First, the simple act of labeling the 
world opens up a variety of new 
computational opportunities 

Second, encountering or recalling 
structured sentences supports the 
development of otherwise 
unattainable kinds of expertise

And third, linguistic structures 
contribute to our ability to reflect on 
our own thoughts and characters and 
our limited but genuine capacity to 
control and guide the shape and 
contents of our own thinking –
thinking about thinking.



LABLES AND 
AUGMENTED 

REALITY



Symbolic Tools and Decision-Making

The material symbols, by being simple and stripped of most 
treat-signifying physical cues, allow the chimps to sidestep 
the capture of their own behavior by ecologically specific, 
fast-and-frugal subroutines. 

The material symbol here acts as a manipulable and, in 
some sense, a merely “shallowly interpreted” (Clowes 2007) 
stand-in, able to loosen the bonds between perception and 
action



Abstract Relations and Problem-Solving

“This is a nice concrete example of what may 
well be a very general effect (see Clark 1998b 
and Dennett 1993). Once fluent in the use of 
tags, complex properties and relations in the 
perceptual array are, in effect, artificially 
reconstituted as simple inspectable wholes.”

It is intuitive that once descriptive complexity 
is thus reduced, processes of selective 
attention, and of action control, can operate on 
elements of a scene that were previously too 
“unmarked” to define such operations over. 
Experience with tags and labels may be a 
cheap way of achieving a similar result.



Researchers have described the intelligent use of 
space in just these terms. 

Example: you group your groceries in one bag and 
mine in another, you place washed vegetables in 
one location and unwashed ones in another.

The effect is to use spatial organization to simplify 
problem solving by using spatial proximity to reduce 
descriptive complexity. 

It is intuitive that once descriptive complexity is thus 
reduced, processes of selective attention, and of 
action control, can operate on elements of a scene 
that were previously too “unmarked” to define such 
operations over. 

Experience with tags and labels may be a cheap 
way of achieving a similar result.



Another example: A skilled bartender combines 
biological recall and the physical arrangement of 
differently shaped glasses to solve the cocktail bar 
problem

Now picture the young brain, learning to solve 
problems in an environment packed with pen, paper, 
PC, and so on. That brain may develop problem-
solving strategies that factor in these props just as the 
bartender’s brain factors in the availability of 
differently shaped glasses to reduce memory load. 

What this suggests... is that young brains may even 
develop a kind of cortical architecture especially 
suited to promoting a symbiotic problem-solving 
regime, in which neural subsystems, pen, paper, and 
PC-based operations are equal partners performing 
complementary and delicately orchestrated 
operations.



Simple labeling functions as a kind of 
augmented reality trick by means of 
which we cheaply and open-endedly 
project new groupings and structures onto 
a perceived scene.

Linguistic labels, on this view, are tools for 
grouping and in this sense act much like 
real spatial reorganization. But in addition 
(and unlike mere physical groupings), they 
add new “virtual” items (the recalled 
labels themselves) to the scene. 

In this way, experience with tags and 
labels warps and reconfigures the 
problem spaces for the cognitive engine.



SCULPTING 
ATTENTION 
WITH LANGUAGE



“One question I ask myself a lot that I don't hear others use 
very often is "what should I be trying to do right now?" 
Answers can be something like "develop my pieces," "get 
castled," or "create a passed pawn." Of course, lots of 
answers are possible, but asking myself this simple question 
has helped me so many times I just always myself this 
question and try to answer it correctly almost every move.”

“I always liked the “CCPM” acronym I was taught as a kid -
checks, captures, piece attacks, mate threats.”

Language plays a crucial role in directing and refining attention, allowing humans 
to focus on relevant aspects of a task or environment

Language does not merely reflect cognition but actively shapes it, enhancing the 
precision and efficiency of skilled performance.





Be grateful to everyone.
All dharma agrees at one point.
Always maintain only a joyful mind.
Abandon any hope of fruition
Don’t be so predictable.



Be grateful to everyone.
All dharma agrees at one point.
Always maintain only a joyful mind.
Abandon any hope of fruition
Don’t be so predictable.



Attention to Complex Cues: Language helps individuals combine multiple 
sensory cues into coherent solutions. 

Attention to a complex conjoined cues requires the retrieval of at least some of 
the relevant lexical items.



THINKING 
ABOUT 

THINKING



One of the most profound roles of language is its ability to enable second-order 
thinking - reflecting on and evaluating one's own thoughts. This capacity is 
foundational to human self-awareness and creativity.

Examples would include recognizing a flaw in our own plan or argument and 
dedicating further cognitive efforts to fixing it; reflecting on the unreliability of our own 
initial judgments in certain types of situations and proceeding with special caution as 
a result; coming to see why we reached a particular conclusion by appreciating the 
logical transitions in our own thought; thinking about the conditions under which we 
think best and trying to bring them about. 



Mental rehearsal of sentences may be the primary means by 
which our own thoughts are able to become objects of further 
attention and reflection.

It is because we can think about our own thinking that we can 
actively structure our world in ways designed to promote, 
support, and extend our own cognitive achievements. 

This process also feeds itself, as when the arrival of written 
text and notation allowed us to begin to fix ever more complex 
and extended sequences of thought and reason as objects for 
further scrutiny and attention.



As soon as we formulate a thought in words (or on 
paper), it becomes an object for both ourselves 
and for others. 

As an object, it is the kind of thing we can have 
thoughts about. In creating the object we need 
have no thoughts about thoughts—but once it is 
there, the opportunity immediately exists to attend 
to it as an object in its own right. 

The process of linguistic formulation thus creates 
the stable structure to which subsequent thinkings
attach. 



Thanks!

Dr. Mark Miller
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