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Kaufman, 2009, 2011, 2013) incorporates mod-
ern dual-process theories of cognition (see Epstein, 
1994; Evans, 2008, 2010; Evans & Frankish, 2009; 
Kahneman, 2011; Kahneman & Frederick, 2002, 
2005; Stanovich, 2004, 2011—but also see Keren 
& Schul, 2009; Kruglanski & Grigerezner, 2011; 
Osman, 2004) into a theory of human intelli-
gence. By doing so, the Dual-Process theory orga-
nizes many constructs relating to both explicit and 
implicit cognition that are at least partially sepa-
rable and are meaningfully related to a wide range 
of socially valued intelligent behaviors. In particu-
lar, performance across a wide range of intelligent 
behaviors—across the arts and sciences—are pre-
dicted by a hierarchical structure of goal-directed 
and spontaneous cognitive processes. Goal-directed 
processes consume limited attentional resources, 
whereas spontaneous processes are not dependent 
on input from higher-level control processes (see 
Stanovich & Toplak, 2012). 

 Th e theory has a few key tenets. Th e fi rst tenet 
is that there are meaningful and adaptive individual 
diff erences in both goal-directed and spontaneous 
cognitive processes. Th e second tenet is that both 
goal-directed and spontaneous cognitive processes 
jointly determine all intelligent behaviors, although 
in varying degrees depending on the behavior. A 
third tenet is that neither mode of thought is more 
“intelligent” than any other across the board, but 
what is important is the ability to fl exibly switch 
mode of thought depending on the situation (for 
applications of this idea to creativity, see Gabora, 
2003, 2010; Gabora & S. B. Kaufman, 2010; 
Howard-Jones & Murray, 2003; Martindale, 1995, 
Vartanian, 2009). A fourth tenet is that there are 
many diff erent paths to the same intelligent behav-
ior, with diff erent people drawing on a diff erent mix 
of cognitive traits to reach the same outcome. Finally, 
abilities are not conceptualized as static entities, but 
are seen as constantly changing through the life 
span as the individual continually engages with the 
world. Th is is where passion and inspiration comes 
into play (see Th rash & Elliot, 2003; Vallerand 
et al., 2003). Th e more one engages in a mode of 
thought, the more that individual will develop skills 
in that modality, which in turn increases the desire 
for engaging with that skill. 

 Goal-directed  cognition  is at the top of the 
hierarchy (alongside  spontaneous cognition ). 
Goal-directed cognition consists of a class of cog-
nitive processes that involve the ability and ten-
dency across situations to think about thinking 
(i.e., metacognition—see Dennett, 1992; Hertzog 

Th e basic processing mechanism of the fi rst route 
comprises two processors: verbal and spatial. Th ese 
two processess should be normally distributed, 
uncorrelated with each other, and have their own 
unique explanatory powers. 

 In contrast, the second route for acquiring 
knowledge in Anderson’s model is related to dedi-
cated information processing modules. Such mod-
ules consist of the perception of three-dimensional 
space, syntactic parsing, phonological encoding, 
and theory of mind. It is this route that is linked 
to cognitive development as these modules undergo 
developmental changes in cognitive competence 
across the life span. Anderson (2005) argues that 
modular processes can be acquired through exten-
sive practice, but that the common features of both 
acquired and innate modules are that they operate 
automatically and independently of the fi rst route 
and thus are not constrained by central processing 
mechanisms. 

 Th e modular component of Anderson’s cogni-
tive theory is intended to allow a reconciliation 
between Gardner’s MI Th eory and notions of a gen-
eral intelligence by acknowledging the importance 
of domain-specifi c abilities as well as a central basic 
processing mechanism. Furthermore, Anderson 
believes his theory explains how low-IQ individu-
als can nonetheless be capable of remarkable feats 
and how various developmental and learning diff er-
ences such as dyslexia and autism can occur in the 
presence of an average or even high IQ (Anderson, 
2008). 

 S. B. Kaufman (2011) has questioned Anderson’s 
notion that there are few meaningful individual dif-
ferences in route 2. Furthermore, S. B. Kaufman 
notes that Anderson does not propose more than 
just processing speed as a central mechanism and 
does not propose any domain-general learning 
mechanisms (e.g., implicit learning, latent inhibi-
tion) underlying route 2, focusing instead on the 
Fodorian defi nition of modules. S. B. Kaufman 
argues that by focusing on individual diff erences in 
processing speed as underlying one information pro-
cessing route, and species-typical cognitive modules 
with minimal individual diff erences underlying the 
other processing route, Anderson’s model unneces-
sarily restricts the number of cognitive mechanisms 
that can be investigated within each information 
processing route.  

  Dual-Process Th eory 
 Th e Dual-Process (DP) theory of human 

intelligence (Davidson &Kemp, 2011; S. B. 
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  Th eories of Intelligence 
 Broadly speaking, we can divide the theories we 

have discussed into three categories. Th ere are theo-
ries that are closely tied to the measurement of intel-
ligence. CHC theory and the PASS model (along 
with Spearman’s  g ) form the theoretical foundation 
for nearly all commercial tests of intelligence. Th ese 
contemporary theories demonstrate the potential 
to bring psychometric, experimental, and neurosci-
entifi c research more in line with each other. For 
instance, the PASS model and the development 
of related testing instruments are explicitly tied to 
cutting-edge neuroscience fi ndings. Additionally, 
tests based on the CHC model are also incorporat-
ing the latest research on the cognitive mechanisms 
related to  g , such as working memory. Still, there 
is more work to be done to bring these various 
perspectives together. Clearly, this work is impor-
tant, since both the PASS model and the CHC 
model have the most impact in terms of people’s 
lives aff ected. Decisions about which students have 
a learning disability or which students are labeled 
“gifted” are nearly always made based on these theo-
ries (S.B. Kaufman & Sternberg, 2008). 

 Th e second class of theories comprises those that 
have been created, in part, to respond to what is 
missing in traditional intelligence tests. Th e theories 
of Multiple Intelligence and Successful Intelligence 
argue for additional abilities (from creativity to 
bodily/kinesthetic ability) to be treated with the 
same importance as the standard analytic abilities 
measured by most tests. Th e theory of Emotional 
Intelligence off ers an entirely new “intelligence” 
that some argue is as important as traditionally con-
ceived intelligence. 

 Th e third class of theories (Th e Multiple 
Mechanisms Approach and the Parieto-frontal 
Integration, Minimal Cognitive Architecture, and 
Dual-Process theories) are grounded in the latest 
research on cognition and neuroscience. Th ese the-
ories, although advancing the scientifi c understand-
ing of human intellectual diff erences, are less clearly 
tied to practical applications in terms of intelligence 
testing. Th is may change, however, as these theories 
evolve and more tests of the specifi c predictions of 
the theories are conducted in applied settings.  

  Looking Inside the Crystal Ball 
 Speculating on the future of intelligence theories 

is a diffi  cult—yet intriguing—task. Th roughout the 
history of the study of intelligence, related theo-
ries have largely refl ected the emphases in psychol-
ogy and even the broader society at the time. For 

& Robinson, 2005), refl ect on prior behavior, 
and use that information to modify behavior and 
plan for the future.  1   Constructs that are part of 
the controlled cognition hierarchy include refl ec-
tive engagement, self-regulation, self-control, 
perseverance, long-term planning, dissociable 
components of executive functioning—working 
memory, cognitive and aff ective inhibition, and 
mental fl exibility—explicit cognitive ability (the 
skill set that lies at the heart of highly  g -loaded 
tasks), intellectual engagement, and elementary 
cognitive tasks that support explicit cognitive 
ability. What links all of the processes together is 
that they all draw on a limited pool of attentional 
resources. 

 Th e second main component (alongside con-
trolled cognition) of the DP theory is  spontaneous 
cognition . At the broadest level, individual diff er-
ences in spontaneous cognition refl ect the ability 
to acquire information automatically and the ten-
dency to engage in spontaneous forms of cognition. 
For instance, whereas most people have the ability 
to spontaneously experience gut feelings and day-
dreams, there may be individual diff erences in the 
extent to which people are willing to engage with 
them.  2   Constructs that are part of the spontaneous 
cognition hierarchy include the following: mind-
wandering, daydreaming, implicit learning, latent 
inhibition, intuition, acquired forms of expertise 
and long-term memory, and implicit domains of 
mind that are universal human domains pertaining 
to knowledge of spatial relations, number, probabil-
ity, logic, language, people, language, music, aes-
thetics, living things, the inanimate physical world, 
or the beliefs and desires of other minds (Gelman, 
2009; Hirschfeld & Gelman, 1994; Feist, 2008; 
Pinker, 1997). 

 Other technical details about the theory, includ-
ing the hierarchical nature of the model, can be 
found in S. B. Kaufman (2009). Th us far, there 
is support for the theory, from diff erent branches 
of psychology and neuropsychology. For instance, 
a recent study found that individual diff erences in 
implicit learning predict intelligent behaviors such 
as language learning and verbal analogical reasoning 
above and beyond  g  and the cognitive mechanisms 
underlying  g  (S.B. Kaufman et al., 2010). Since the 
theory is so new, however, it has not had enough 
time to garner much criticism or support. Th e 
extent to which the various components of the DP 
theory increase prediction of intelligent behaviors 
across a wide range of situations remains an open 
question.   

OUP UNCORRECTED PROOF – FIRSTPROOFS, Sat Oct 13 2012, NEWGEN

51_Reisberg_ch51.indd   1051_Reisberg_ch51.indd   10 10/13/2012   9:26:23 PM10/13/2012   9:26:23 PM



11KAUFMAN ,  KAUFMAN ,  PLUCKER

    Brody ,  N.    ( 2004 ).  What cognitive intelligence is and what emo-
tional intelligence is not .  Psychological Inquiry ,  15 ,  234–238 . 

    Carroll ,  J. B.    ( 1993 ).  Human cognitive abilities: A survey of factor 
analytic studies .  New York :  Cambridge University Press . 

    Cianciolo ,  A. T.   ,    Grigorenko ,  E. L.   ,    Jarvin ,  L.   ,    Guillermo ,  G.   , 
   Drebot ,  M. E.   , &    Sternberg ,  R. J.    ( 2006 ).  Practical intel-
ligence and tacit knowledge: Advancements in the mea-
surement of developing expertise .  Learning and Individual 
Diff erences ,  16 ,  235–253 . 

    Colom ,  R.   ,    Haier ,  R. J.   ,    Head ,  K.   ,    Alvarez-Linera ,  J.   ,    Quiroga , 
 M. A.   ,    Shih ,  P. C., & Jung, R. E.    ( 2009 ).  Gray matter cor-
relates of fl uid, crystallized, and spatial intelligence: Testing 
the P-FIT model .  Intelligence ,  37 ,  124–135 . 

    Conway ,  A. R. A.   ,    Cowan ,  N.   , &    Bunting ,  M. F.    ( 2001 ).  Th e 
cocktail party phenomenon revisited: Th e importance of 
working memory capacity .  Psychonomic Bulletin and Review , 
 8 , 331–335. 

    Conway ,  A. R. A.   ,    Cowan ,  N.   ,    Bunting ,  M. F.   ,    Th erriault ,  D. 
J.   , &    Minkoff  ,  S. R. B.    ( 2002 ).  A latent variable analysis of 
working memory capacity, short-term memory capacity, pro-
cessing speed, and general fl uid intelligence .  Intelligence ,  30 , 
163–183. 

    Conway ,  A. R. A.   ,    Jarrold ,  C.   ,    Kane ,  M. J.   ,    Miyake ,  A.   , &    Towse , 
 J. N.    ( 2007 ).  Variation in working memory .  New York :  Oxford 
University Press . 

    Conway ,  A. R. A.   ,    Getz ,  S. J.   ,    Macnamara ,  B.   , &    Engel de Abreu , 
 P. M. J.    (2011). Working memory and intelligence. In    R. 
J.   Sternberg    &    S. B.   Kaufman    (Eds.),  Th e Cambridge hand-
book of intelligence (pp. 394–418) .  New York :  Cambridge 
University Press . 

    Das ,  J. P.   ,    Naglieri ,  J. A   , &    Kirby ,  J. R.    ( 1994 ).  Assessment of 
cognitive process: Th e PASS theory of intelligence .  Boston :  Allyn 
& Bacon . 

    Davidson ,  J. E., & Kemp, I. A.    (2011). Contemporary models of 
intelligence. In    R. J.   Sternberg    &    S. B.   Kaufman    (Eds.),  Th e 
Cambridge handbook of intelligence (pp. 58–84) .  New York : 
 Cambridge University Press . 

    Davies ,  M.   ,    Stankov ,  L.   , &    Roberts ,  R. D.    ( 1998 ).  Emotional 
intelligence: In search of an elusive construct .  Journal of 
Personality and Social Psychology ,  75 ,  989–1015 . 

    Deary ,  I.    ( 2000 ).  Looking down on human intelligence: From psy-
chometrics to the brain .  Oxford, England :  Oxford University 
Press . 

    Deary ,  I.    ( 2001 ).  Human intelligence diff erences: A recent his-
tory .  Trends in Cognitive Sciences ,  5 , 127–130. 

    Deary ,  I.   ,    Der ,  G.   , &    Ford ,  G.    ( 2001 ).  Reaction times and 
intelligence diff erences: A population-based cohort study . 
 Intelligence ,  29 , 389–399. 

    Deary ,  I.   ,    Strand ,  S.   ,    Smith ,  P.   , &    Fernandes ,  C.    ( 2007 ). 
 Intelligence and educational achievement .  Intelligence ,  35 , 
 13–21 . 

    Dennett ,  D. C.    ( 1992 ).  Consciousness explained .  New York :  Back 
Bay Books . 

    Duncan ,  J.   , &    Owen ,  A.M.    ( 2000 ).  Common regions of the 
human frontal lobe recruited by diverse cognitive demands . 
 Trends in Neurosciences ,  23 ,  475–483 . 

    Engle ,  R. W.   , &    Kane ,  M. J.    ( 2004 ). Executive attention, work-
ing memory capacity, and a two-factor theory of cognitive 
control. In    B.   Ross    (Ed.),  Th e psychology of learning and 
motivation: Advances in research and theory  (Vol.  44,  pp. 
145–199).  New York :  Elsevier . 

    Engle ,  R. W.   ,    Tuholski ,  S. W.   ,    Laughlin ,  J. E.   , &    Conway ,  A. 
R. A.    ( 1999 ).  Working memory, short-term memory, and 

example, it is tempting to criticize Galton’s seminal 
work in the late 1800s as being obsessively focused 
on an assumption of heredity (and more than a 
little social Darwinism), but such a criticism takes 
Galton’s work completely out of its historical and 
cultural context. At that time in Western soci-
ety, Galton’s conclusions were hardly considered 
revolutionary (his methods, however, were truly 
innovative). Viewed from this context lens, then, 
the current move to interdisciplinary theories that 
incorporate fi ndings from psychology, cognitive sci-
ence, neurology, and so on is not surprising, and 
we expect this trend to continue. However, we also 
note that truly interdisciplinary systems theories, 
which combine the cognitive and neurological per-
spectives with those from sociology, education, and 
related areas are not in wide circulation, and that 
this area appears to be a likely future direction for 
theories of intelligence.  

    Notes 
  1  .   Note that other defi nitions of “controlled cognition” have 

been put forward (see Schneider & Shiff rin, 1977).  
  2  .   Th e distinction between goal-directed and spontaneous 

cognition, according to the DP theory, is not always the same as 
that between conscious and unconscious cognition. Spontaneous 
cognitions can be either conscious, such as when an individual is 
aware of his or her vivid fantasies, or nonconscious such as when 
an individual feels an intuition without knowing what brought 
about that intuition or when an individual implicitly learns the 
underlying rule structure of the environment. Likewise, some 
goal-directed processes can operate without meta-awareness 
while still consuming limited attentional resources.  
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