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Introduction: How we define intelligence deter-

mines how we will look for it, as well as what explana-
tory approaches we will accept as complete and satis-
fying.  Further, how we understand intelligence will 
guide our search for its origins and our recognition of 
it in the variety of manifestations it may have in the 
universe. A unified understanding of intelligence can 
be derived from the ways in which it has been explored 
in many fields.  This paper discusses the gaps found in 
and between disciplines that study intelligence, and 
seeks to develop a more complete and expansive un-
derstanding of intelligence & mental phenomena gen-
erally. 

Research on human intelligence has diverged 
greatly in method and in basic assumptions from re-
search on animal intelligence.  Psychologists measure 
human ‘g’ factor, the classical IQ score, using stan-
dardized tests (such as the Stanford-Binet) requesting a 
single subject to answer questions of vocabulary, 
mathematics, visual and verbal memory, pattern analy-
sis, and the like [1].  Measures of executive function 
such as the Wisconsin Card Sorting Task [2] and the 
Tower of London [3] are also used to explore human 
cognitive capacity. All of these tasks tend to assume 
basic verbal ability (most of the instructions are in lan-
guage) and so questionably measure abstract symbolic 
capacity through an assumption of abstract symbolic 
capacity. The dominance of these tests in the psycho-
logical community suggests that human intelligence is 
generally conceived as the facility of use of abstract 
symbols (especially language and mathematics), plan-
ning ability, memory, and to a large degree, impulse 
control. (Often subjects blurt out wrong answers 
quickly, or make wrong moves in Tower of London, 
that result in lowered scores.)  

 Psychological theorists such as Howard Gardner 
[4] have suggested that ‘g,’ the single IQ factor, is mis-
leading and should be replaces with a notion of multi-
ple human intelligences, including: linguistic, logical-
mathematical, musical, bodily-kinesthetic, spatial-
visual, interpersonal, and intrapersonal.  These are 
measured by a variety of tests that multiple intelligence 
theorists argue are not commensurable with standard 
IQ scores. 

Cognitive Ethological research explores non-
human minds -- animal minds -- from a very different 
set of assumptions. [5] The observation and recording 
of behavioral budgets of creatures in their natural habi-
tats presupposes that creatures have interests primarily 

in their own survival, general livelihood, and pleas-
ures, and that all cognition has developed toward those 
ends.  While relatively free of anthropocentric stan-
dards, ethology still measures the evolution of cogni-
tion based on assumptions of evolutionary interests 
such as self-preservation, feeding, mating, etc., and so 
gathers data on categories taken to be important to the 
animal mind. With a few exceptions,  ethological stud-
ies do not explicitly focus on facility with abstract 
symbols, planning ability, memory, or even impulse 
control. What notion of intelligence is primary, most 
useful, or most accurate? 

Comparative psychology, too, does not share no-
tions and measures of intelligence with the standard-
ized tests of contemporary psychology. While labora-
tory experiments with tursiops truncatus dolphins [6], 
corvids [7], gorillas [8], chimpanzees [9], bonobos 
[10], parrots [11], illustrate facility with cooperation, 
some symbol manipulation, empathetic response, the-
ory of mind, self-awareness and memory, most studies 
still do not focus on planning ability and facility of use 
of abstract symbols.  In this field, intelligence is under-
stood once again in a very different way. 

Which understanding of intelligence should serve 
as the model for astrobiological theory and research?  
Which definition will help us to determine the right 
methods to use when searching for extra-terrestrial 
intelligences? 

I suggest that a prudent model is one that is all en-
compassing, and that our research models are seriously 
lacking if such a broad notion of intelligence is to pro-
vide form to our research methods.  First, we need to 
develop analogues for classic abstract symbol manipu-
lation tests for a variety of creatures in the animal 
kingdom.  Corvid and dolphin brains show significant 
variation from our own brain structure, and yet obvi-
ously support some facility in symbol manipulation, 
problem-solving, and even language. A Stanford-Binet 
analogue would help us understand their abilities in 
comparison to our own.  In concert, many of Gar-
dener’s tests for the lesser understood multiple intelli-
gences could be designed and used to measure the 
abilities of non-human creatures.  After this baseline is 
established, cognitive ethology could provide the 
emerging discipline of astrobiological intelligence re-
search with less anthropocentric tasks and tests derived 
from the observation of animal behaviors and an un-
derstanding of behaviors that support survival and 
flourishing in a variety of environments.  Finally, 
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comparative psychology can help us net out specific 
types of conceptual structures that may be necessary 
for intelligent survival and management of the envi-
ronment. We can move beyond assuming basic verbal 
abilities and basic evolutionary constraints and meas-
ure a more global notion of intelligence. 
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