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EDITORIAL 

The End of Intelligence Research 

RICHARD J. HALER 

University of California, Irvine 

The 1990s have been declared the decade of the brain but this appears to have had little 

impact on intelligence research. How will neuroscience research help understand intel- 

ligence? Psychometric research has pointed brain researchers in some interesting direc- 

tions. The advent of brain imaging technologies like positron emission tomography (PET) 
can help answer basic questions about brain/intelligence relationships. The expensive cost 

of these tools, however, is not a compelling excuse for lack of access by intelligence 
researchers. A society of intelligence researchers could help focus resources for access to 

the complex and expensive tools now required to advance the field. Careful consideration 

of how neuroscience can impact intelligence research is necessary to help define the end 
points of intelligence research. 

At  the end of  schizophrenia research we will know what causes schizophrenia,  

and we will know how it can be treated, cured, and prevented. What  will we 

know at the end of  intell igence research? We already know much about the factor 

structure of  intell igence measures and the psychometric  properties of  g. Some 

inroads are being made correlating intelligence measures with brain measures. 

We know enough about neuroscience, especially from animal research, that 

President Bush has declared the 1990s as the decade of  the brain. This effort has 

been spearheaded by the National Institute of  Mental Health (NIMH) in anticipa- 

tion of  major  advances in neuroscience that will unlock the mysteries of  mental 

illnesses. The decade of  the brain initiative lists 50 questions to answer in the 

1990s (National Advisory Mental Health Council ,  1988). The word "intel-  

l igence"  does not appear  anywhere in these questions. Here are the four ques- 

tions from the NIMH 50 ostensibly most relevant to intelligence: 

1. What  are the neural substrates of  higher cognitive properties of  the human 

cerebral  cortex? 

2. What  essential properties of  the brain give rise to conscious awareness? 

3. Why is thinking so easy for normal people and so aberrant in schizo- 

phrenics? 

4. Given the degree of  homology between the human brain and those of  other 

species,  what makes us unique? 

Correspondence and requests for reprints should be sent to Richard J. Haier, University of 

California, lrvine, Department of Psychiatry & Human Behavior, Medical Science I, D404, lrvine, 

CA 92717. 
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The NIMH has a plan for exploiting advances in neuroscience for understand- 

ing mental illness. What would a similar plan include for understanding intel- 

ligence? Will the four questions taken from the NIMH plan provide the most 

important spin-off for intelligence research? Among intelligence researchers, 

there are considerable differences over the definition of intelligence and whether 

the brain is even the best place to be looking for answers about g. This diversity 

of opinion is similar to that found among schizophrenia researchers. It is appar- 

ent, given the history of psychiatric research, that the focus of intelligence 

research will switch from psychometrics to neuroscience. Research on the brain 

mechanisms of learning, memory, and "the higher cognitive properties" inevita- 

bly will lead to questions about individual differences. Can psychometrics lead 

the way into the brain? 

It can help. A.E. Maxwell and colleagues (1974) reported a factor analysis of 

WPPSI subtests in a large sample of school children. The children were divided 

on the basis of reading scores into groups of either good or poor readers; each 

group had equivalent variances on IQ scores. The WPPSI factor analysis was 

done separately for each group. As expected, each group showed the same three 

factors: general, verbal, and performance. In the poor reading group, factor 

loadings on the general factor were larger than in the good reading group. The 

verbal factor was weak in the poor reading group compared to the good reading 

group. Maxwell regarded the larger loadings on the general factor in the poor 

reading group as compensatory for a weak verbal factor. Maxwell based his 

interpretation on Thomson's (1939) theory of brain function which proposed that 

a cognitive test of general ability would sample a random set of many brain 

components (i.e., neurons). A test of specific ability would sample only a subset. 

Maxwell concluded that the lower factor loadings on the general factor in good 

readers were evidence for brain efficiency. He further proposed " . . .  the surpris- 

ing hypothesis that high test scores or efficient cognitive functioning require 

fewer neurons . . ." (p. 280). This train of thought, argued from psychometric 

data, came 14 years before evidence of inverse correlations between brain cortex 

metabolic rate and scores on tests like the Raven's Advanced Progressive Ma- 

trices (RAPM; Haier et al., 1988) and verbal fluency (Parks et al., 1988). These 

brain metabolic studies used positron emission tomography (PET) to assess 

regional brain functioning while the test was performed by normal volunteers. 

The inverse correlations were consistent with the efficiency hypothesis. 

Guiding the high technology of neuroscience, like brain imaging with PET, 

with factor loadings from psychometric tests is an attractive idea. If PET and 

other brain imaging technology like Magnetic Resonance Imaging (MRI) are 

used by intelligence researchers, we can expect more interesting applications. 

The problem is access to technically and logistically complex, expensive tools. 

Compared to the expense of collecting data on many psychometric tests on a few 

hundred subjects for factor analytic studies, PET scanning costs considerably 

more money. An eight-subject PET study can cost over $20,000. However, the 
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nature of PET makes it a basic tool for psychology. PET uses low-level radioac- 

tive tracers to label metabolic activity so a PET image shows brain function. The 

PET picture changes if the person is awake or asleep, alive or dead, reading or 

doing algebra. A CAT scan or an MRI scan, by contrast, shows only brain 

structure and does not change with any psychological change--including death. 

Whatever the brain is doing while the PET metabolic tracer is active, is what the 

picture shows. It is obvious that experimental control of the psychological task 

during the tracer uptake period is fundamental to using and interpreting PET. 

Many cognitive psychologists recognize this and are beginning major PET 

mmatwes.  

But brain-imaging equipment costs millions. PET is the most advanced method 

for studying the live human brain without risk. The most advanced methods for 

studying astronomy or physics cost billions (and sometimes work less well than 

hoped). Should intelligence researchers concede that the tools they need just cost 

too much and therefore they will continue with the same technology of the last 50 

years, only faster with PCs? Surely an argument can be made that understanding g 

and how the brain produces intelligence belong in the decade of the brain. This 

question is no more complex or less important than understanding schizophrenia 

or even the first seconds of the big bang that launched the universe. 

Perhaps intelligence researchers are too loosely organized with each other for 

major collaborative work with existing brain-imaging teams. Perhaps no indi- 

vidual researcher can imagine persuading a department chair to buy the equip- 

ment. Perhaps some psychologists still view the brain as a black box and prefer 

behavioral measures. Perhaps a concern over so-called biological reductionism 

dampens enthusiasm for imaging studies of intelligence. Sooner or later, how- 

ever, all psychology research leads into the human brain. The search for brain 

mechanisms that are relevant to intelligence is no more reductionistic than a 

search for cultural or social mechanisms. Every psychology department faculty 

should be plotting a strategy for access to brain imaging and major neuroscience 

collaborations. Access is equally important for psychology graduate students. 

The model of the multicenter consortium that uses space telescopes or super- 

colliders could find its way to intelligence research. As the decade of the brain 

begins, the study of intelligence is in danger of being left behind. Without 

sufficient status for major funding, the end of intelligence research could come 

quickly and with no answers at all. 

A society of researchers investigating intelligence could help. Such a society 

would need a broadly based membership and political and financial support from 

private organizations promoting research on mental retardation and the intellec- 

tually gifted. A major goal would include lobbying for research support. The 

scientific agenda at least should address how major neuroscience advances can 

help understand g. There are many specific findings to discuss. For example, 

Thompson, Crinella and Yu (1990) have proposed an animal model of biological 

intelligence based on systematic lesion studies in rats and the resulting effects on 
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behavioral tasks of learning and memory. PET can test this model in humans. 

The inverse correlations in normals between brain metabolic rate and psycho- 

metric scores on complex tasks now reported by four different research groups, 

suggest a brain efficiency model of  intelligence. Human studies of  accidental 

lesions and impact on IQ, like those of Grafman and colleagues (1988), are 

important. 

Following the evolution of schizophrenia research, complete con.sensus on 

various fundamental aspects of  intelligence is not necessary for some consensus 

on the major questions to be addressed in this decade of the brain. We do not 

know how neuroscience will impact the study of intelligence. We should give 

some thought to the possibilities so we can enumerate the questions that will help 

define the end points of  intelligence research. 
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