
ANBI 159:  Biological and cultural 
perspectives on intelligence!

http://weber.ucsd.edu/~jmoore/courses/!

Lecture 20: Intelligence Ð 1 or 120?  

Is complexity complex?!

Is intelligence one really 

complex thing, or is the 

apparent complexity the 

result of lots of simpler 

“things” - modules.!

Could be ...!

0
2
4
6
8

1 0
1 2

C
ou

nt

2 5 0 3 5 0 4 5 0 5 5 0 6 5 0 7 5 0

Verbal

GRE scores (n=110, UCSD 2005)!

0

10

20

30

40

C
o
u
n
t

2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7

Analytic

0

2

4

6

8

1 0

C
ou

nt

3 0 0 4 0 0 5 0 0 6 0 0 7 0 0 8 0 0 9 0 0

Quantitative

GRE scores (Verbal x Quantitative)!

300

400

500

600

700

800

900

Q
u
a
n
t

250 350 450 550 650 750

Verbal

Y = 452.507 + .307 * X; R^2 = .081

95% 

confidence 
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slope!

Red: 

slope = 0!

p < 0.0025!

Correlation of quantitative and verbal scores is highly 

significant, but explains only a tiny fraction of the variance 

– the relationship is there but useless as a predictor. !
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Gould discussed at length how correlations among 

performances on various tests gave rise to the idea 

of General Intelligence, or ‘g’ ([aka Spearman’s g]!



Intelligence A, B & IQ!

Gould discussed at length how correlations among 

performances on various tests gave rise to the idea 

of General Intelligence, or ‘g’ ([aka Spearman’s g]!
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underlying 

how well we 

think...!
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think.!

Gould discussed at length how correlations among 

performances on various tests gave rise to the idea 

of General Intelligence, or ‘g’ ([aka Spearman’s g]!

Some one 

basic quality 

underlying 

how well we 

think...!

... and so, 

how we 

think.!

So let’s take it out for a drive...! James likes candy...!
GIVEN: If James is a watchman then James likes candy.!

! SUPPOSE: We find out that James is a watchman.!

! THEN:!

! !1) It must be the case that James likes candy.!

! !2) Maybe James likes candy and maybe he doesn't.!

! !3) It must be the case that James does not like candy.!

GIVEN: If Roger is a musician then Roger is a Bavarian.!

! SUPPOSE: Roger is not a Bavarian.!

! THEN:!

! !1) It must be the case that Roger is a musician.!

! !2) Maybe Roger is a musician, maybe he isn't.!

! !3) It must be the case that Roger is not a musician.!

James likes candy...!
GIVEN: If James is a watchman then James likes candy.!

! SUPPOSE: We find out that James is a watchman.!

! THEN:!

! !1) It must be the case that James likes candy.!

! !2) Maybe James likes candy and maybe he doesn't.!

! !3) It must be the case that James does not like candy.!

GIVEN: If Roger is a musician then Roger is a Bavarian.!

! SUPPOSE: Roger is not a Bavarian.!

! THEN:!

! !1) It must be the case that Roger is a musician.!

! !2) Maybe Roger is a musician, maybe he isn't.!

! !3) It must be the case that Roger is not a musician.!

98% correct!

[Data from ANBI 159, multiple years, N = 333]!

James likes candy...!
GIVEN: If James is a watchman then James likes candy.!

! SUPPOSE: We find out that James is a watchman.!

! THEN:!

! !1) It must be the case that James likes candy.!

! !2) Maybe James likes candy and maybe he doesn't.!

! !3) It must be the case that James does not like candy.!

GIVEN: If Roger is a musician then Roger is a Bavarian.!

! SUPPOSE: Roger is not a Bavarian.!

! THEN:!

! !1) It must be the case that Roger is a musician.!

! !2) Maybe Roger is a musician, maybe he isn't.!

! !3) It must be the case that Roger is not a musician.!

98% correct!

56% correct!
[Data from ANBI 159, multiple years, N = 332]!



More logic!
Odd, since they seem to be all of the same 
(simple) logical form.  Let’s look at the logic...!

[Data from 2 years, N > 50 each]!

If P, then Q:  Logic!
If P, then Q -- given this rule, what can we 

conclude based on different types of evidence?!

P,  !     ?"
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If P, then Q -- given this rule, what can we 

conclude based on different types of evidence?!

P,  !     ?"  If James is a watchman then 

James likes candy.!

James is a watchman.!

therefore, ?!

If P, then Q:  Logic!
If P, then Q -- given this rule, what can we 

conclude based on different types of evidence?!

P,  !     ?"  If James is a watchman then 

James likes candy.!

James is a watchman.!

therefore, ?!

Maybe this seems painfully simple, but keep 

in mind: of the 7 questions in this set, only 

28% of >300 students got all 7 correct.!

If P, then Q:  Logic!
If P, then Q -- given this rule, what can we 

conclude based on different types of evidence?!

P,  !  Q                 !
Affirm antecedent (Modus ponens)!

James likes candy.!

If P, then Q:  Logic!
If P, then Q -- given this rule, what can we 

conclude based on different types of evidence?!

P,  !  Q                 !
Affirm antecedent (Modus ponens)!

Not P,  !   ?"  If James is a watchman then 

James likes candy.!

James is not a watchman.!



If P, then Q:  Logic!
If P, then Q -- given this rule, what can we 

conclude based on different types of evidence?!

P,  !  Q                 !
Affirm antecedent (Modus ponens)!

Not P,  !   ?? - maybe likes, maybe not       !

Deny the antecedent!

If P, then Q:  Logic!
If P, then Q -- given this rule, what can we 

conclude based on different types of evidence?!

P,  !  Q                 !
Affirm antecedent (Modus ponens)!

Not P,  !   ??        !

Deny the antecedent!

Q,  !   ?"  If James is a watchman then 

James likes candy.!

James likes candy.!

If P, then Q:  Logic!
If P, then Q -- given this rule, what can we 

conclude based on different types of evidence?!

P,  !  Q                 !
Affirm antecedent (Modus ponens)!

Not P,  !   ??        !

Deny the antecedent!

Q,  !   ??               !
Affirm the consequent!

If P, then Q:  Logic!
If P, then Q -- given this rule, what can we 

conclude based on different types of evidence?!

P,  !  Q                 !
Affirm antecedent (Modus ponens)!

Not P,  !   ??        !

Deny the antecedent!

Q,  !   ??               !
Affirm the consequent!

Not Q,  !   ?"
 If James is a watchman 

then James likes candy.!

James does not like candy.!

If P, then Q:  Logic!
If P, then Q -- given this rule, what can we 

conclude based on different types of evidence?!

P,  !  Q                 !
Affirm antecedent (Modus ponens)!

Not P,  !   ??        !

Deny the antecedent!

Q,  !   ??               !
Affirm the consequent!

Not Q,  !   not P   !

Deny the consequent (Modus tolens)"

More logic!
MP maybe bit easier, 

but not whole story!



What is it about the questions?!
GIVEN: If James is a watchman then James likes candy.!

is a watchman!

GIVEN: If this rock is a garnet then it is a semi-precious stone.!

not semi-precious!

GIVEN: If Janet lives in San Christobel then Janet lives in Mexico.!

does not live in Mexico!

GIVEN: Either Oscar is a card player or Oscar is left-handed.!

not card player!

GIVEN: If it is raining then the roof is wet.!
roof is wet!

GIVEN: If Jim cut himself Jim would be bleeding.!

did not cut!

GIVEN: If Roger is a musician then Roger is a Bavarian.!

not Bavarian!
MP    MT!
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Schemas!

GIVEN: If James is a watchman then James likes candy.!

is a watchman!

GIVEN: If Roger is a musician then Roger is a Bavarian.!

not Bavarian!

What is it about the questions?!

MP    MT!

Do we actually think (i.e., reason) about these, or do 

we invoke ideas about how the world works?!

GIVEN: If James is a watchman then James likes candy.!

is a watchman!

GIVEN: If Roger is a musician then Roger is a Bavarian.!

not Bavarian!

What is it about the questions?!

MP    MT!

Do we actually think (i.e., reason) about these, or do 

we invoke ideas about how the world works?!

Modus tolens is a little more work (‘flow’ goes 

backward), so slight bias against it.  But when 

problem is of a familiar type, we do nearly as well:!

GIVEN: If this rock is a garnet then it is a semi-precious stone.!

not semi-precious!

GIVEN: If Roger is a musician then Roger is a Bavarian.!

not Bavarian [56%]!

What is it about the questions?!

MP    MT!

This is known as the Wason problem after Peter Wason 

(early 20th century) who discovered that content can 

affect our ability to think about it.!

That’s just not rational.!

Conclusion: whatever Descartes said, we aren’t rational.!

GIVEN: If this rock is a garnet then it is a semi-precious stone.!

not semi-precious [~90%!

Does g measure how good we are at 

irrationality??!

This is known as the Wason problem after Peter Wason 

(early 20th century) who discovered that content can 

affect our ability to think about it.!

That’s just not rational.!

Conclusion: whatever Descartes said, we aren’t rational.!

The Puzzle: If content itself affects how well we use 

rational thought, which we consider ‘intelligent’, 

then what is g all about?  It’s supposed to be 

content-independent.  Can we save it?!



Does g measure how good we are at 

irrationality??!

Sure: maybe g measures how well our brains do 

whatever it is they do, even if that is not purely 

rational like everyone thought.  There’s one 

process, whatever it is, and g measures ability 

in that single underlying domain of thought.!

Thinking is underlain by a domain-general 

processor.!

The Puzzle: If content itself affects how well we use 

rational thought, which we consider ‘intelligent’, 

then what is g all about?  It’s supposed to be 

content-independent.  Can we save it?!

Summary so far...!

•  There are a variety of intellectual performance 

domains (verbal, quantitative, etc.)!

•  Performance tends to be correlated across these.!

•  That correlation may be due to an underlying, 

domain-general processing mechanism -- that is not 

purely rational! -- called ‘g’!

•  Variation in performance seen in the Wason 

problem comes from invoking ideas - schemas - that 

are based on familiarity.  Overlearned schemas are 

an efficient way to reach speedy conclusions, cheaply.!

It looks like...!

Summary so far...!

•  There are a variety of intellectual performance domains 

(verbal, quantitative, etc.)!

•  Performance tends to be correlated across these.!

•  That correlation may be due to an underlying, domain-

general processing mechanism -- that is not purely rational! -- 

called ‘g’!

•  Variation in performance seen in the Wason problem comes 

from invoking ideas - schemas - that are based on familiarity.  

Overlearned schemas are an efficient way to reach speedy 

conclusions, cheaply.!

It looks like...!

Enter evolutionary psychology!

PicaÕs Label Factory!
All labels made at Pica's Label Factory have a letter printed on 

one side (an A or an E), and a number printed on the other side 

(a 2 or a 3).  As part of your job as a label checker at Pica's, you 

have the task of making sure that all labels with an E on one 

side have a 2 printed on the other side.  The printing machine 

always puts a number on one side and a letter on the other, but 

sometimes it breaks the rule that all labels with an E on one 

side should have a 2 printed on the other side.!

! Which of the labels below would you have to turn over 

to make sure that it had been printed following the rule that all 

labels with an E on one side have a 2 printed on the other side?  

Mark an X under the labels that you would have to turn over.!

Kingsway checkout!

As part of your job at Kingsway, you have the task of 

checking sales receipts to make sure that any sale of £30 or 

over has been approved by the section manager.  The 

amount of the sale is written on the front of the form, while 

the section manager's approval is initialed on the back of the 

form.  Which of the forms below would you have to turn 

over to make sure it followed the rule?  Mark an X below 

the forms you would have to turn over.!

it em        Cost
1  chair    £75
t ot al        £75

it em        Cost
1 lamp     £25
t ot al        £25

approved approved RJ

Namka hunter-gatherers!
The Namka are a hunter-gatherer people who live in small bands in 

the deserts of southwest Africa.  You are an anthropologist interested 

in whether members of different Namka clans can trust each other.!

Bo is a crafty old Namka man in the band you are studying.  He is 

always accidentally breaking his ostrich eggshell and would like to 

'stockpile' some--the Namka use ostrich eggshells as canteens 

because they are light and hold lots of water.  He sees his opportunity 

when four men from a neighboring band stumble into camp one 

morning.!

"If you give me your ostrich eggshell, then I'll !

give you duiker meat."!

{but you suspect he may plan to cheat them}!

He gave his 

ostrich eggshell 

to Bo!

Bo gave him 

nothing!

He gave Bo 

nothing!

Bo gave him 

duiker meat!



Kalueme Islanders!
You are an anthropologist studying the Kaluame people, a 
Polynesian culture ...  Before leaving for Maku Island you read a 
report that says some Kaluame men have tattoos on their faces, and 
that they eat either cassava root or molo nuts, but not both.  The 
author of the report, who did not speak the language, said the 
following relation seemed to hold:!

"If a man eats cassava root, then he must have a tattoo on his 

face."!
You decide to investigate ...  When you arrive .., you learn that 
cassava root is a starchy staple food found on the south end of the 
island.  Molo nuts are very high in protein, and grow on molo trees, 
which are primarily found along the island's north shore.  {ETC; 
tatoo = married, married=>south} Indicate those card(s) you 
definitely need to turn over to see if any of these Kaluame men are 
breaking the rule.!

No tattoo! Tattoo! Eats cassava root! Eats molo nuts!

Results!

Correct (2 and only 2 necessary cards):!

Pica                13%!

Kingsway       46%!

Namka           55%!

Kalueme        17%!

All four are logically the same:!

Given rule   if x, then y!

is the rule being violated?!

What’s up with THAT?  
Can’t be familiar schemas, not many here 

would know a duiker if it bit you...!

N"284 not everyone 

answered all!

The four scenarios - Ps & Qs!

Pica’s:   If E, then 2!

Kingsway: If " 30, then approved!

Namka: If eggshell, then duiker!

Kaluame: If root, then tattoo!

Not E: 6        2: 23!
Not 2: 16        E: 62!

" 30: 61      Not approved: 38!

Not " 30: 4   Approved: 16!

Eggshell: 60     Not eggshell: 4!

Not duiker: 40     Duiker: 6!

Not tattoo: 28     Root: 43!

Tattoo: 28           Not root: 18!

(48%)!

(9%)!

(40%)!

(17%)!

1 yearÕs data!
Blue: correct responses; red: popular incorrect!

The four scenarios - Ps & Qs!

Pica’s:   If E, then 2!

Kingsway: If " 30, then approved!

Namka: If eggshell, then duiker!

Kaluame: If root, then tattoo!

Not E: 6        2: 23!

Not 2: 16   <    E: 62!

" 30: 61   >  Not approved: 38!

Not " 30: 4   Approved: 16!

Eggshell: 60     Not eggshell: 4!

>Not duiker: 40     Duiker: 6!

Not tattoo: 28  <  Root: 43!

Tattoo: 28           Not root: 18!

(48%)!

(9%)!

(40%)!

(17%)!

Modus tolens an issue for all!

Blue: correct responses; red: popular incorrect!

The four scenarios - Ps & Qs!

Pica’s:   If E, then 2!

Kingsway: If " 30, then approved!

Namka: If eggshell, then duiker!

Kaluame: If root, then tattoo!

Not E: 6        2: 23!

Not 2: 16   <    E: 62!

" 30: 61   >  Not approved: 38!

Not " 30: 4   Approved: 16!

Eggshell: 60     Not eggshell: 4!

>Not duiker: 40     Duiker: 6!

Not tattoo: 28  <  Root: 43!

Tattoo: 28           Not root: 18!

(48%)!

(9%)!

(40%)!

(17%)!

affirm 

consequence!

... but no pattern here -- 

yet HUGE difference!!

KingswayNamka x PicaKaluame 
w #s!

24!

33!

23!

1!

8!

14!
2!

1!

Pica + Kaluame!

K
in

gs
w

ay
 +

 N
am

ka!

Only 26 people got " 1 right from P & K!

What’s in common?!

2005 data!

but 81 got " 1 right from K & N!



Arbitrary v social rule w #s!

24!

33!

23!

1!

8!

14!
2!

1!

2005 data! Interpretation: Arbitrary rule v. Social contract!

24!

33!

23!

1!

8!

14! 2!

1!

The problems are logically identical, and each pair 

has one set in everyday life and one exotic.  Both 

exotic ones have lengthy “stories” to pique interest 

and provide backdrop, and your role - anthropologist 

- is the same.!

Framing the 

questions in terms 

that involve the 

possibility of 

“cheating on a deal” 

somehow makes 

them easier to solve.!

Arbitrary rules, social contracts, & 

“cheater modules”!

Framing the 

questions in terms 

that involve the 

possibility of 

“cheating on a deal” 

somehow makes 

them easier to solve.!

Evpsych:!

Being cheated costly, 

selection favored particular 

neural organizations good at 

detecting cheating.  !

Social function of 

intelligence argument - 

competition escalates.!

Two domains - general and cheating!

Framing the 

questions in terms 

that involve the 

possibility of 

“cheating on a deal” 

somehow makes 

them easier to solve.!

Problem for “g”...!

How many domain-specific  

modules?!

Depends who you talk with.!

Language: Broca’s, Wernicke’s!

Incest avoidance!

Fear of snakes!

...  hundred +  ??!

Domain-general response:!

All this shows is that the salient 

schema is not “what do with 

duiker”, but “what do with 

cheater” - which is heavily 

instructed, culturally enforced.!

Language & incest avoidance don’t seem to be 

about thinking.!

Domain-general response!

Snake phobia: adaptive?  !



Domain-general response! Domain-general response!

Hopefully, you cringed (it’s always risky 
doing this ‘live’).!

WHY?  and how does that relate to domain-
specific v. domain-general processing?!


