Topics in infant and early
childhood cognition 9.85

Lecture 1: Introduction -
philosophical questions,
psychological methods



Commonsense knowledge

* Supports ...
— Prediction
— Action
— Categorization
— Explanation

 \What is it and where does it come
from?

* We'll spend most of the class on this
problem.



Spleen (n)

* 1. a vascular ductless organ in the left upper
abdomen of humans and other vertebrates

that helps to destroy old red blood cells,
form lymphocytes, and store blood

P s

Source: Wikimedia Commons. From SEER Training Modules, Spleen. U.
S. National Institutes of Health, National Cancer Institute. 13 March 2013 3
<http://training.seer.cancer.gov/>. Public domain.



http://training.seer.cancer.gov/

“The fundamental task of psychology is to
remove the vell of self-evidence from
things™ Solomon Asch



Alan Turing

Image: Flickr. Duane Wessels. CC BY-NC-SA http://www.flickr.com/
photos/duanewessels/6917285604/



http://www.flickr.com/photos/duanewessels/6917285604/
http://www.flickr.com/photos/duanewessels/6917285604/

Image: Wikimedia. Hugo Férée. CC BY-SA http://commons.wikimedia.org/
wiki/File:The Imitation Game.svg



http://commons.wikimedia.org/wiki/User:Hferee
http://commons.wikimedia.org/wiki/File:The_Imitation_Game.svg
http://commons.wikimedia.org/wiki/File:The_Imitation_Game.svg

Underestimating the challenge
of commonsense intelligence

* Turing test



http://commons.wikimedia.org/wiki/User:Hferee
http://commons.wikimedia.org/wiki/File:Turing_Test_Version_3.svg
http://commons.wikimedia.org/wiki/File:Turing_Test_Version_3.svg

Underestimating the challenge
of commonsense intelligence

‘| believe that in about fifty years' time it
will be possible to program computers
... to make them play the ... game so
well that an average interrogator will not
have more than 70 percent chance of
making the right identification after five
minutes of questioning” (Turing, 1950)



Is this a good test of
intelligence?

» Searle’s Chinese room ... maybe not.

Image: Wikimedia. Luizpuodzius. CC BY-SA http://commons.wikimedia.org/
wiki/File:Salachinesa2.png



http://commons.wikimedia.org/wiki/File:Salachinesa2.png
http://commons.wikimedia.org/wiki/File:Salachinesa2.png

Underestimating the challenge
of commonsense intelligence

RECENT WINNERS OF THE LOEBNER PRIZE

Can you read?

Yes -- what’s your favorite novel?

There’s no such thing.

Meaning you don’t have a favorite novel or novels don’t
exist?

No

What'’s your favorite book then?

Are you serious? | don’'t have a favorite book. My favorite
color is transparent.
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Underestimating the challenge
of commonsense intelligence

RECENT WINNERS OF THE LOEBNER PRIZE

Do you have a pet?

No but I like cats very much.

Why don’t you have a cat?

Do | need one?

Only if you think you do.

| think | do.

Well then get one by God!

Good reasoning! Where can | get one by God?

Source: Public Domain. http://www.loebner.net/Prizef/2004 Contest/Wallace.html
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http://www.loebner.net/Prizef/2004_Contest/Wallace.html

Commonsense as the hard
problem of cognitive science

“Do doctors wear underwear?”
“Is it easier to walk forwards or backwards?”

“If President Obama is in Washington, is his
spleen in Washington?”

Everything you needed to know to pass the
Turing test you learned before kindergarten.

12



Commonsense as the hard
problem of cognitive science

Suppose you wanted to engineer
commonsense how would you do it?

Douglas Lenat: maybe the trick is just to give
computers a bunch of facts about the world

But if knowledge is organized as individual
facts, you would have to know that if Barack
Obama is in Washington, so is his eyebrow,
his big toe, his spleen ...

Hubert Dreyfus: “If you got all that knowledge
iInto a computer you would not know how to

retrieve it.”
13



Or not ...

Watson (16:48 ...)

So Dreyfus’ problem turns out not to be
the problem

The hard problem may be that even
having massive world knowledge is neither
necessary nor sufficient for passing the
Turing test.

« "Hedgehogs are covered with quills or spines which

are hollow hairs made stiff by this protein ...”

Keratin = 99%, Porcupine = 36%
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http://www.youtube.com/watch?v=YLR1byL0U8M

How are we going to find out
about commonsense?

» Study cognitive development ... try to
catch knowledge as it is emerging ...
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Most of the hard problems of
cognitive science ...

natural language understanding
scene understanding

face recognition

motor planning

causal reasoning

theory of mind

moral reasoning

Are readily solved by young children.
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By studying infants and
children

We can discover both innate representations and
fundamental mechanisms of learning.

We can “remove the veil of commonsense” and
understand how concepts change over time.

(Babies and children as a method)

We can learn something about babies and children
(Babies and children as fascinating in their own right)

17



Cognitive development

* What you will learn in this class:

— Development involves continuity as well as
change.

* What is true but you won’t (except for
this slide) learn in this class:

— Development occurs throughout the
lifespan.

— Development is not just cognitive.
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For any type of commonsense
knowledge ...

* Objects

« Space

* Time

« Causality

* Number

* Minds

* Morality

* Fantasy vs. reality
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We would like to know

What causes this knowledge to emerge.
How the knowledge is represented.

Whether this knowledge changes and if so
why.

How knowledge in one area interacts with
knowledge in other areas.

Not just a hard problem of cognitive science
but an old problem of philosophy ...
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We’ve wanted to know for
thousands of years ...

* "Herein lies the difficulty | can never resolve
to my satisfaction. What is knowledge?
Can we answer that question?” Plato -- Theatetus

 And where does it come from?
— Meno: And yet I'm certain that no one ever did teach him.
— Socrates: And yet he has the knowledge?
— Meno: The fact, Socrates, is undeniable.

— Socrates: But if he did not acquire the knowledge in this life
then he must have had and learned it at some other time?

— Meno: Clearly he must. Plato -- Meno
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Background

* From the beginning of Western philosophy:
two competing traditions.

« Rationalism -- Knowledge of that which is
necessarily true is innate. (Plato)

* Empiricism -- "Nothing is in the intellect
which was not first in the senses.” (Aristotle)
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Background

Rationalism

We have knowledge
about things we've
never experienced (the
infinite)

Experience is fallible
and cannot provide
certainty.

The important things
about knowledge (truth,
causality, morality) are
iInnate.

Empiricism

Things that are
necessarily true are
“trifling” (Locke).

What does knowing X
mean if it doesn’t mean

that knowing that X is
true of the world?

Knowledge needs to
provide a basis for
rational action; it does
not need to guarantee
truth.
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BaCkg I'O U N d (Stanford Encyclopedia of Philosophy)

Maybe there are two types of knowledge:

All doctors that specialize on eyes are doctors.
All ophthalmologists are doctors.

All bachelors are unmarried.
Some doctors that specialize on eyes are unmarried.

Some ophthalmologists are unmarried.
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Background

Deductive
inference

* Relations of ideas (Hume) or analytic
truths (Kant) -- truth is contained in the
proposition itself; true by definition.

« Matters of fact (Hume) or synthetic truths
(Kant) -- not true by definition; must look
beyond the proposition itself to assess its

truth value.
Inductive
inference
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Background

How do we get to the truth about the world?
Kant: How are synthetic a priori judgments possible?
Today: How is inductive inference possible?

Kant suggested an answer: the world we experience
depends on two factors:

— The world itself.
— The way our minds are able to experience the world.

Kant was to be a great influence on Piaget
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Background

» But although there was considerable
disagreement about whether ideas were
Innate or learned in principle...

* In practice, almost everyone assumed
babies knew almost nothing; they were
tabulae rasae or “blank slates”.
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Locke 1632-1704

lllllllllll

e “Let us then suppose the mind to be . . .vol
of all characters, without any 1deas; how
comes 1t to be furnished? ... Whence has it
all the materials of reason and knowledge?
To this I answer, 1n one word, from
experience; 1n all that our knowledge 1s
founded, and from that 1t ultimately derives
itself.” (An Essay Concerning Human
Understanding)
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Rousseau, 1712-1/7/88

Image: Library of Congress. Public Domain

« “We are born capable of learning, but
knowing nothing, perceiving nothing. The
mind, bound up within imperfect and half
grown organs, 1s not even aware of i1ts own
existence. The movements and cries of the
new-born child are purely reflex, without
knowledge or will” (Emile)
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Darwin, 1809-1882

||||| : Wikimedia. Public Domain.

« “At this time, though so early, it seemed
clear to me that a warm soft hand applied to
his face excited a wish to suck. This must be
considered as a reflex or an instinctive
action, for 1t 1s impossible to believe that
experience and association ... could so soon
have come into play.” (4 Biographical
Sketch of an Infant)
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James, 1842-1910

» “If my reader can succeed 1n
abstracting from all conceptual
interpretation and lapse back into his
immediate sensible life at this very
moment, he will find it to be what
someone has called a big blooming
buzzing confusion...” (Percept and
Concept)
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Freud, 1856-1939

Image : Wikimedia. Public Domain.

* “We are bound to suppose that a unity
comparable to the ego cannot exist ...
from the start; the ego has to be
developed.” (On Narcissism)
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Watson, 1878-1958

“Give me a dozen healthy infants, well-
formed and my own specified world to
bring them up in and I'll guarantee to
take any one at random and train him to
become any type of specialist | might
select -- doctor, lawyer, artist, merchant-
chief and yes, even beggerman and
thief ...” (Behaviorism)
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Behaviorism

* Behaviorism as the pinnacle of
empiricist thought.

 All learning could be
deterministically predicted,
explained, and controlled by
variations in the environment.

* (Unconditioned stimulus becomes
conditioned stimulus through
association with a reinforcer)
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What happened next ...

« Demise of behaviorism

— Turing made talk about representations and cognitive
processes scientifically respectable

— Tolman showed that rats learned information that wasn’t
explicitly reinforced

— Garcia showed that some associations were learned
more readily than others

— Chomsky showed that language could not be learned by
“mere association” (poverty of the stimulus)

— Piaget argued that learning depended on both the
structure of the environment and the structure of the
mind.

» Rise of cognitive science (here, in 1964) 35



About the class: Syllabus
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About the class

« CHECK DATES
 |aptops, |-phones, blackberries ...
* Why?

Gopher, D., Armony, L. & Greenspan, Y. (2000). Switching tasks and attention policies. Journal of
Experimental Psychology: General, 129, 308-229.

Mayr, U. & Kliegl, R. (2000). Task-set switching and long-term memory retrieval. Journal of
Experimental Psychology: Learning, Memory, and Cognition, 26, 1124-1140.

Monsell, S., Yeung, N., & Azuma, R. (2000). Reconfiguration of task-set: Is it easier to switch to the
weaker task? Psychological Research, 63, 250-264.

Monsell, S. & Driver, J., Eds. (2000). Control of cognitive processes: Attention and Performance XVIII.
Cambridge, Mass.: MIT Press.

Rogers, R. & Monsell, S. (1995). The costs of a predictable switch between simple cognitive tasks.
Journal of Experimental Psychology: General, 124, 207-231.

Yeung, N. & Monsell, S. (2003). Switching between tasks of unequal familiarity: The role of stimulus-
attribute and response-set selection. Journal of Experimental Psychology-Human Perception and

Performance, 29(2): 455-469. 37



Group practicum:

You will be assigned a research question next week.
e.g.,Do 3-month-olds recognize their mother’s faces?

As a group, you will be asked to create 5 slides
outlining an experiment to answer the question.

Your slides should:
A. explain the question you are addressing and why it might be important

B. explain the experimental groups/conditions you will use to address the question.

C. describe your stimuli and setup in sufficient detail for us to understand the
protocol.

D. discuss possible results of the experiment and how these results might answer
your question.

E. discuss any weaknesses you see in your design.

I will incorporate your research designs into the two lectures on methods so I must
have them in my e-mail the day after session 3. For this assignment, please do
not use outside resources. The idea is for you to understand some of the
methodological challenges in developmental research by trying to address them
yourself.
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Public info brochure

You will be assigned a question about cognitive
development as a parent might pose it:

“I heard that newborn babies look at faces. My baby’s
six weeks old and while she sometimes looks at me, she
doesn’t seem to have a real “preference” for faces.
She’d rather look at ceiling fans or blinds. Should I
worry?”

You will be expected to read 4-6 empirical papers on the
subject and then summarize your conclusions in a ~
1,000 word “parent-friendly” brochure.

Pending approval, these will be distributed at the Boston
Children’s Museum 1n January. 39



Public info brochure
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Poster Assignment
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Critical responses

e The primary issue raised by the reviewers concerns the
novelty and significance of your results ... Reviewer 3
suspects that the basic finding 1s trivial.

* QOur view of this 1ssue 1s closer to that of Reviewer 2: While
your new experiments are elegant, it 1s not clear that we have
learned anything about cognitive development that goes
beyond the conclusions of your previous work in this area ...
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Term Papers

Topic must be on cognitive development
Otherwise your choice

Five classes are conducted as small-group
seminars of which you will attend one, focused
as much as possible on topics close to yours.
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Other stuff ...

« Tardiness, illness, make-up
assignments,eftc. is entirely at the
discretion of student services.

* Nothing is excused without a note from
them. Don't ask. Tardy assignments are
not accepted.

* Given student services’ approval, we will
always work with you to make
reasonable accommodations.
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Plagiarism vs. Paraphrasing

*  Original

Because of their unique perspective, Americans fear globalization less than anyone else, and as a
consequence they think about it less than anyone else. When Americans do think about
globalization, they think of the global economy as an enlarged version of the American economy.
(Source: Thurow, L. (1993). Fortune Favors the Bold (p. 6). New York: Harper Collins. )
Plagiarism

According to Lester Thurow (1993), Americans fear globalization less than people from other
countries and as a consequence spend less time thinking about it. Indeed, Americans see
globalization as an enlarged version of their own economy.

Why is this plagiarism?

The writer has used Thurow’s exact words without enclosing them in quotation marks. S/he has only
substituted synonyms here and there. Even though Thurow is credited with a citations, this would be
considered plagiarism.

(Complete Thurow reference appears in bibliography)

Paraphrasing

Lester Thurow (1993) maintains that because Americans see globalization simply as a bigger form
of their own economy, they are less concerned about it than is the rest of the world.

Why is this acceptable?

The writer has kept the meaning of the original passage without copying words or structure. Words
like globalization and Americans are generic terms (i.e., terms that are commonly used for the
concept they illustrate - it is difficult to find synonyms for them). Thus you may use these words

without placing
45



My favorite notice on a faculty
web page

“Prof. Dreyfus suffers from a mild case of
prosopagnosia or "face blindness". So,
although he has met you before, and
sometimes more than once, it is quite
probable than he will not recognize you
when you meet again. Please, re-introduce
yourself telling him when and where you
met the previous time(s).”
http://socrates.berkeley.edu/~hdreyfus/

46


http://socrates.berkeley.edu/~hdreyfus/

Me too ...

* And to make it worse, | also have
difficulty with proper nouns.

* Please don't take it personally ...
* Please do prompt me ...
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