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sapiens have led, for better or worse, to our species’ domination of the globe. What humans
have evolved are cognitive and communicative skills that permit the transmission of
knowledge from one generation to the next, resulting in the creation of culture. Cultural
transmission may not actually be unique to humans; primatologists have documented 39
different behaviors, including styles of grooming, nut cracking, and termite and ant fishing, in
wild populations of chimpanzees that are presumably passed along from one generation to the
next via mechanisms of social learning (Whiten et al., 1999). Similar claims have been made
for whales and dolphins (e.g., Rendell & Whitehead, 2001). But despite this impressive feat,
chimpanzees and cetaceans are lightweights in the transmission of culture compared to
humans. It is humans’ educability that truly makes H. sapiens special. Humans possess a suite
of social, cognitive, and language skills, which, although they may not originally have been
selected for the transmission of culture, have, over generations, produced the grandest
accomplishments of any animal that has ever lived on Earth, transformed how we make a
living as a species, and truly distinguish us from the rest of the biological world.

Cultural transmission has always progressed from adults to children, often from parents to
their offspring. In traditional cultures (and surely in the environments of our ancestors),
culture is acquired through “on-the-job™ training. Education is informal, accomplished via
demonstrations and observations, “through participation with more skilled partners in
culturally organized activities” (Rogoff, 1990, p. 39). Children in information-age nations
similarly learn at their parents’ knees, using the same evolved cognitive abilities that their
aboriginal cousins use. But the phenomenon of human cultural transmission brings with it a
ratchet (Tomasello, 1999), such that each new generation starts with the knowledge of the
previous one, permitting the rapid expansion of information over time. This ratchet effect
accelerated with the advent of agriculture and sedentary lifestyles, beginning 10,000—12,000
years ago. The specialization and instruction that civilization demanded were accomplished,
for the most part, in the same way as they had been for the preceding eons: Apprentices
learned from masters, on the job, often requiring years of training. But as the ratchet
continued to progress, increased cultural complexity soon required instruction “out of
context.” It has only been in the last several hundred years (at most) that formal education
has been a requirement for economic success for a majority of people in any culture, and it is
still not universal. Formal education presents a serious challenge for human educability.
Modern children possess the same brains and minds as did their hunter/gatherer peers dating
back at least 60,000 years, and perhaps as far back as 300,000 years; yet, modern culture
necessitates that children learn things unimaginable by their ancient predecessors.

It is primarily for these reasons that we believe that an evolutionary perspective can shed light
on how best to educate children in the modern world. In recent years, evolutionary thinking has
been applied to psychology, examining how the mind has been adapted over geological time for
life in human groups (e.g., Buss, 1995; Daly & Wilson, 1988; Pinker, 1997; Tooby & Cosmides,
1992). Because it is the adults of a species who do the reproducing, the sine qua non of
Darwinian explication, evolutionary psychologists have emphasized adults> adaptations to
their physical, and especially their social, environments, investigating such topics as the ability
to detect social cheaters (e.g., Cosmides, 1989), the features that men and women find attractive
in the opposite sex (e.g., Buss, 1989), the differential mating strategies of men and women (e.g.,
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Evolutionary psychology has gained in influence over the past decade, enough so that
subdisciplines have emerged, emphasizing evolutionary applications to more specific fields.
For example, Darwinian medicine (e.g., Nesse & Williams, 1994) and psychiatry (e.g.,
Mealey, 1995) have emerged, applying evolutionary concepts to deal with problems of
physical and mental well being. Similarly, developmental psychologists have recently taken
many of the ideas of evolutionary psychology and applied them to development (e.g.,
Bjorklund & Pellegrini, 2000, 2002; Geary, 1999; Geary & Bjorklund, 2000), and it is to
these ideas that we now turn,

3. Evolutionary developmental psychology

In many ways, an evolutionary developmental perspective should come easy to devel-
opmentalists. Developmental psychology emerged out of late-19th-century biology, and was
much influenced by the evolutionary theory of the day (Cairns, 1998). Pioneers of
developmental psychology— from James Mark Baldwin, G. Stanley Hall, and Sigmund
Freud to Jean Piaget and Heinz Werner— incorporated, explicitly or implicitly, aspects of
evolutionary thinking into their theories, as did several giants of the following generation of
developmental psychology (e.g., Bowlby, 1969; Bruner, 1972). Yet, according to Charles-
worth (1992), despite Darwin’s considerable influence on psychology (including the
recognition of the continuity of mental functioning among species, an emphasis on individual
differences, a focus on adaptive behavioral functioning, and an expansion of methodologies
beyond those of psychophysics and introspection popular in early psychology), his influences
on child development were mostly indirect and weak. Moreover, according to Morss (1990),
many evolutionary ideas applied to psychological development were actually pre-Darwinian
and reflected a misunderstanding of the tenets of evolutionary biology. Along similar lines,
Lickliter and Berry (1990) argued that evolutionarily oriented developmental psychologists
had misapplied evolutionary theory, creating the phylogeny fallacy, believing “that pheno-
typic features of the individual are shaped by either historical events which designed its
‘genetic program’ or by environmental forces which act upon it during development” (p. 349).
According to Lickliter and Berry, a more proper perspective, one that we have adopted, is to
view development as the construction of traits based on the continuous and complex inter-
action between all levels of organization, from the genetic (i.e., evolved) through the cultural,
over the course of ontogeny.

To the extent that evolutionary psychology is viewed as the study of inherited, adaptive
psychological mechanisms evolved to solve social and behavioral problems faced by our
ancestors, most contemporary developmental and educational psychologists will rightly be
uninterested. As noted by Lickliter and Berry (1990) and others (e.g., Bjorklund & Pellegrini,
2000; Geary & Bjorklund, 2000), these mechanisms must emerge over the course of
ontogeny if they are to be of interest to developmental psychologists. It is within this
framework that Bjorklund and Pellegrini (2002, p. 4) defined evolutionary developmental
psychology as “the application of the basic principles of Darwinian evolution, particularly
natural selection, to explain contemporary human development. It involves the study of the
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tating, warm, and affectionate mother, kin to provide additional support, and, later in child-
hood, peers.

Many behaviors that have traditionally been described as “instinctive” can be better des-
cribed as developing from the early interaction of the organism and its environment, broadly
defined. For example, it is well established that ducklings and other precocial birds will
follow the first moving, quacking thing they encounter shortly after hatching (imprinting).
This phenomenon was touted by Lorenz (1965) as an example of a complex behavior that
requires no experience for its expression (i.e., an instinct). But that interpretation has since
been challenged. For example, when ducklings are raised in isolation and cannot hear the
vocalizations of their mother, their brood mates, and are even prevented from vocalizing
themselves, this “instinctive” behavior disappears. When given the choice after hatching of
approaching the maternal call of their own species or that of another (e.g., a chicken), the
ducklings lacking auditory experience choose randomly (see Gottlieb, 1997). What was once
thought to be instinctive and encoded directly into the genes (i.e., “genes for behavior™) is
now known to require the subtle interaction of an animals’ auditory experience (even if just
its own vocalizations) with its “normal” maturation for its expression.

Although experimental manipulations that can be performed on ducklings cannot be
performed ethically with human infants, there is every reason to believe that the same
complex interaction of genetic disposition and environment is responsible for species-typical
behaviors in humans. For example, research has shown that human infants are able to
discriminate between faces and nonfaces within the first days of life (e.g., Bushnell, Sai, &
Mullin, 1989; Johnson, Dziurawiec, Ellis, & Morton, 1991; Mondloch et al., 1999), and have
a preference for their mothers’ faces over those of other women (Walton & Bower, 1993).
One may infer from this that infants possess some innate scheme for the human face.
Although this may be true to a certain extent, infants’ reactions to human faces may require
some form of general experience to develop properly, just as ducklings require general
auditory experience to display species-typical attachment behavior. Johnson and his
colleagues (see research described in Johnson, 2000; Johnson & de Haan, 2001) provided
evidence for this latter interpretation, looking at patterns of event-related brain potentials
between adults and infants in response to different types of faces. Both adults and 6-month-
old infants respond differently to upright and inverted faces, consistent with the presence of
some innate or early developing cortical module for processing faces. But whereas adults
process monkey faces differently than human faces, infants reactions are the same, regardless
of whether they are viewing human or monkey faces. Johnson interprets these findings as
indicating that cortical processes of human faces do not reflect an “innate” schema, but rather
a more general mechanism that becomes increasingly specialized with age, requiring general
visual experience (presumably with human faces) in order for the species-typical pattern
to emerge.

Such a perspective has important implications for education. First, individual differences in
educability should not be viewed as “genetic” or “environmental” in nature, but rather as the
result of the transaction between multiple levels of organization, both endogenous and
exogenous to the individual, over time. This does not imply that there are no congenital
differences in learning ability among children, nor that impoverished environments do not
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making fires. From all we know about what the life of our hunter/gatherer forebears might
have been like (Eibl-Eibesfeldt, 1989), children interacted with other children in small,
multiage groups and acquired social and technological expertise via “on-the-job training.”
Learning was done “in context,” and the skills one mastered were directly related to the
environments in which they were acquired. Although modern societies have not eliminated
on-the-job training, much cultural knowledge and important technological skills (such as
reading) are acquired “out of context,” while seated in school rooms filled with several dozen
same-age children under the tutelage of an unrelated adult. Such a system has been necessary
to pass along the expertise of one generation of information-age people to the next, and has
served modern humans well. But, we argue, it is a species-atypical environment for children,
and thus we should not be surprised if many youngsters do not thrive under such circum-
stances but experience great difficulty.

3.2. There is need for an extended childhood to learn the complexities of human
social communities

Particularly important to humans’ unique educability is the extended period of time spent
in youth. Primates in general have prolonged juvenile periods (and associated extended
lifespans), but humans have taken this trend to an extreme. What is the function of this
extended juvenile period? Postponing adulthood carries with it substantial risks, most notably
the chance of dying before reproducing. There must have been a potent counteracting benefit
associated with delayed maturity that made the tradeoff worthwhile. That benefit was the
increased leamning that could be accomplished during a time when the brain retained its
plasticity. One popular hypothesis holds that an extended childhood was necessary for human
children to master the complexities of their social world (e.g., Alexander, 1989; Bjorklund &
Kipp, 2001; Byme & Whiten, 1988; Dunbar, 1995; Humphrey, 1976). As hominid groups
became more socially complex, individuals who could more skillfully deal with other group
members, both through cooperation and competition, gained more benefits in terms of quality
of mates and resources, and the cognitive skills associated with social success were passed
along to their offspring. But the diversity of human living conditions made it impossible for
people to inherit a set of relatively fixed cognitive operations to apply in well-defined
situations. Rather, human social complexity and diversity necessitated a flexible intelligence
and a prolonged period of time to learn. This is supported by analysis of primate groups by
Joffe (1997), who observed that brain size, length of the juvenile period, and the social
complexity of a group were all positively related, consistent with the idea that a big brain may
be necessary to master the complexities of a social group, but its benefits can only be realized
if there is also sufficient time to learn (see also Dunbar, 1995).

Time to master the social complexities of human groups is not the only cognitive-based
hypothesis for the evolution of an extended juvenile period. Kaplan, Hill, Lancaster, and
Hurtado (2000) have proposed that a change in diet necessitated the prolongation of youth in
our ancestors. Humans around the globe live on high-quality diets of meat and vegetables that
are often quite difficult to obtain. Chimpanzees, in contrast, get very little of their nutrition
from meat and most of their diet consist of easy-to-acquire ripe fruit. Whereas young hunter/
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difference in the division of labor between ancient males and females is reflected today in
gender differences in spatial cognition.

The proximal cause of such sex differences, however, is still unknown. One hypothesis
holds that differences in the activity levels and preferred play styles of boys and girls— and
the resulting experiences they engender—contribute to the subsequent gender differences in
spatial cognition. For example, hormonal differences between the sexes direct boys to more
rough-and-tumble play and activities involving spatial cognition, such as carpentry, block
building, and throwing and catching objects; as a result of these experiences, boys develop
better spatial skills than girls (see Bjorklund & Brown, 1998; Casey, 1996; Casey, Nuttall, &
Peraris, 1999; Geary, 1998). This does not mean that males and females are equal in their
ability for spatial cognition at birth and that it is only subsequent experience that promotes
later differences. Hormones have an effect on brain organization, which in turn can influence
how spatial information is processed. But sex differences, even those proposed to reflected
evolved adaptations, do not have simple causes, and they are not immutable to environmental
intervention. When gender differences in some type of educational skill (higher mathematics,
for example) are an issue, attempts at remediation need to consider the possible origins of the
sex difference and other factors that may make the acquisition of the skill by boys and girls
different. For example, Geary (1996) has proposed that gender differences in preferences for
cooperative versus competitive learning styles can be used to foster mathematics achievement
by using a competitive classroom structure for boys and classrooms that emphasizes
cooperation for girls. Such respective styles of learning would purportedly capitalize on
foundational social biases differentiating the sexes.

For example, boys are envisioned to be intrinsically competitive and aggressive as a result of
selective pressures favoring these behavioral traits, whereas girls appear to favor coalition,
fusion-based strategies of problem solving as a consequence of evolutionary pressures on
increased sociality (Geary, 1998). Teaching approaches that trigger these sex-appropriate
dispositions may serve to foster increased competencies in selective mathematical domains by
harnessing attentive and motivational resources that might otherwise go untapped by pedago-
gical approaches that do not take these evolved differences between boys and girls into account.

3.4. There have been different selection pressures on organisms at different times in ontogeny,
and some characteristics of infants and children were selected to serve an adaptive function
at that time in development and not as preparations for adulthood

Not all characteristics of youth serve as preparation for adulthood. Rather, according to
evolutionary developmental psychological theory, many features of infancy and childhood
have been selected in evolution to serve an adaptive function at that time in development only
and not to prepare the child for later life (Bjorklund, 1997; Bjorklund & Green, 1992). That
is, some features of childhood, including cognitive competencies, may provide immediate
benefits to the child, either exclusively or in addition to deferred benefits. We suggested
earlier that play, for instance, has deferred benefits. But it also has immediate benefits,
providing exercise, knowledge of one’s current environment, and a safe venue for establish-
ing a social hierarchy and learning “one’s place” in the peer group.
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types of experiences at certain times in ontogeny and that instructing children in more
“mature” forms of thinking too early in development may have inconsequential, or even
deleterious, effects. We will return to this possibility later in this article.

3.5. Many, but not all, evolved psychological mechanisms are domain-specific in nature

One of the dogmas of evolutionary psychology is that humans evolved domain-specific,
modular-type cognitive mechanisms, designed to solve specific, recurring problems that our
ancestors faced in the environment of evolutionary adaptedness. This implies that infants
enter the world with certain perceptual and cognitive abilities that will make learning some
things (such as language) easier than others (such a reading), and that these abilities serve as
the foundation upon which the more advanced cognition of the juvenile, adolescent, and adult
is built. We concur, but believe that domain-general abilities, as reflected by working
memory, speed of processing, and perhaps a general component to psychometrically
measured intelligence, also experienced selection pressure and are fair topics for investigation
from an evolutionary perspective. We believe that intelligence is multifaceted, including both
domain-specific and domain-general mechanisms that interact to produce adaptive patterns of
behavior (see Bjorklund, 2000; Bjorklund & Pellegrini, 2002), and that this fact must be
considered in any fully articulated evolutionary psychological theory, particularly one that
hopes to be applicable to modern educational settings.

Perhaps the best-known domain general theory of children’s thinking is that of Piaget.
Although few developmental psychologists today believe that Piaget’s account of cognitive
development reflects accurately the changes in thinking that occur over ontogeny, his theory
describes what may very well be one form of intelligence influenced by a domain-general
mechanism. Comparative psychologists have taken advantage of the well-established
developmental milestones found in Piaget’s theory of sensorimotor intelligence and examined
its development in nonhuman primates and interpreted these findings with respect to a
developmental evolutionary theory (see, e.g., Gibson, 1990; Jolly, 1966; Langer, 2000;
Parker, 1996; Parker & McKinney, 1999). For example, Parker and McKinney (1999)
propose that cognitive abilities have been added over the course of primate evolution, with
humans attaining a higher level of cognitive ability than apes, and apes attaining a higher
level than monkeys, all expressed in terms of Piaget’s account of sensorimotor accomplish-
ments. Moreover, whereas these abilities tend to be well integrated in humans (thus reflecting
the influence of a domain-general mechanism), they are less well integrated in monkeys and
apes. In other words, Parker and McKinney argue that over the course of primate evolution
leading to H. sapiens, a single, domain-general cognitive function emerged, and that this is
one of the major differences in the cognitive development of humans and apes.

3.6. Emphasis on higher-order cognition
Evolutionary psychology emphasizes the implicit nature of psychological adaptations.

Men, for instance, are not explicitly calculating the waist-to-hip ratios of the reproductively
viable females they come in contact with, or people are not aware of the reasons they find filet
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Bering, 2002). We do not consciously “activate” our theories of mind in these contexts, and
children do not have to leasn how to represent mental states. Nonetheless, despite the
generally unconscious nature of the psychological mechanisms proposed by evolutionary
psychology, humans, including children, become consciously aware of some of the operations
of their mind; and the behaviors occurring in the classroom, at both the chalkboard and the
desk, involve thinking about thinking.

3.7. Evolved mechanisms are not always adaptive for contemporary people

As we mentioned earlier, evolutionary psychologists contend that adaptive cognitive
mechanisms evolved to solve specific problems in the environment of evolutionary adapted-
ness. However, that environment no longer exists, and only a relative handful of ““traditional”
people live in conditions that even remotely resemble the conditions under which our minds
evolved. Although contemporary humans face many of the same problems that our ancestors
faced, life in sedentary communities with 9-to-5 jobs, mass communication, police depart-
ments, grocery stores, and internet chat rooms makes the demands of modem life very
different from those experienced by our predecessors. Civilization is barely 10,000 years old,
and the domestication of wild plants and animals is only slightly older. This is too little time
for evolution to have shaped the human mind to cope with the novel pressures that complex
culture brings. This means that the brain in a child’s head born in the dawning years of the
21st century is identical to that of a child bom 1000 generations earlier. The result is that
many of the mechanisms that served well the Pleistocene child may be irrelevant or even
deleterious to the contemporary youngster.

We think that perhaps that the best example of the modern child being hindered by the
ancient brain that resides in his or her head is illustrated by the demands of formal schooling.
The specialization of contemporary culture has made it necessary for children to be mass-
educated “out of context,” acquiring technological skills, such as reading and mathematics,
that are necessary for success in modern societies. But from an evolutionary developmental
psychological perspective, much of what we teach children in school is “unnatural” in that
teaching involves tasks never encountered by our ancestors, and some “normal” individual
differences in behaviors may be especially maladaptive in contemporary environments. In
Section 4, we will examine briefly some of these aspects of formal schooling and some
evolutionary developmental theory and research related to the topic.

4. Schooling as an “unnatural” experience

Although there are many reasons for variability in children’s school performance (“innate”
intelligence, home environment, etc.), part of the problem is related to the very nature of school
and the contrasting nature of children’s developing brains. As we mentioned previously, much
of what modern children learn in school involves technological skills foreign to our ancestors.
This does not imply that children growing up in the Pleistocene inherited, fully formed, all the
information-processing mechanisms they would need to handle the problems of their world. As
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Although Geary (1996) has characterized biologically primary and biologically secondary
cognitive abilities as occupying relatively distinct systems, he nevertheless leaves ample
room for conceptual wedding of the two. Indeed, the entire theoretical framework he
advances is dependent upon the supposition that biologically secondary abilities will be
most thoroughly fleshed out wherever a given milieu effectively exploits not only the implicit
neurobiological organization of the child’s mind, but also the implicit knowledge he or she
has obtained as a function of self-initiated engagement with his or her social, physical, and
cultural environment. That is, implicit knowledge, the acquisition of which is expressly
governed by innate dispositions toward discovery of basic, intuitive principles underlying, for
example, the mathematical and language domains, becomes increasingly explicit in response
to environmental features highlighting and then painstakingly reorganizing these principles.
Language skills first appear, therefore, in the form of effortless representation of sounds,
meaning-mapping, and recognition of the phonemic parsing of spoken words. These skills are
then “captured” by cultural forces intent on pinning language down to paper for purposes of
visual symbolic encoding. The secondary exploitation of language in this sense is highly
advantageous for individuals embedded in a cultural system in which mastery of reading
determines their greater adaptive success (e.g., resource acquisition, mate retention, child-
rearing competency, etc.).

But the enormously rigorous and effortful acquisition of mature reading skills in children,
not to mention children’s (and adults’) usual aversion to reading, belies, according to Geary,
its relatively recent emergence in the human species, and therefore its probable uselessness in
ancestral populations. What was useful, he reasons, were cognitive proclivities guiding
successful resolution of initial conflicts within those ancient dimensions of the ontogenetic
environment that had significant bearing on the ultimate survivability of the child’s genetic
endowment, such as competition over resources, gender identification, parental attachment,
and spatial representation. One important educational implication of this reasoning is that
biologically secondary cognitive abilities can perhaps be facilitated by placing learning within
evolutionarily relevant thematic contexts. This is a point, in fact, emphasized by Geary (1995)
himself, who states that, “The motivation to read ... is probably driven by the content of
what is being read rather than by the process itself. In fact, the content of many stories and
other secondary activities (e.g., video games, television) might reflect evolutionary relevant
themes that motivate engagement in these activities (e.g., social relationships, competition
...)” (p. 28). An obvious application to reading instruction involves a careful, deliberate
tailoring of the written material to reflect evolutionarily salient features of particular
developmental stages and gender-based differences, such that content promotes discovery
of—and eventual excellence in—reading.

But does mastering the three R’s differ in any meaningful way from learning how to make
stone tools, how to identify and process edible vegetation, or how to navigate between islands
in a canoe? One can certainly argue that the latter tasks are of comparable or greater
intellectual difficulty as the former, and all require biologically secondary abilities. What
distinguishes the tasks of children from information-age societies from those of children in
traditional and ancient cultures is the context in which the tasks are learned. Learning in
traditional cultures is typically performed “in context,” with the tasks a child performs being
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or attending to instruction from a teacher. Although young children sometimes spend their
free time engaged in similarly sedentary tasks (often in the context of social play), it is more
common for them to engage in physical play, especially for boys (Pellegrini & Smith, 1998).
School discourages this type of activity, and much of the disruptive behavior seen in
elementary schools can be attributed, we believe, to young children’s need for more physical
activity. Moreover, for young children in particular, prolonged focused intellectual activity
may bring diminishing returns, as their ability to concentrate reduces rapidly as the length of
time between breaks increases.

Support for these contentions comes from research examining the role of recess on
children’s school activity. Several studies have reported that elementary school children
display more on-task behavior (Jarrett et al.,, 1998; Pellegrini & Davis, 1993; Pellegrini,
Huberty, & Jones, 1995) and less “fidgeting” (Jarrett et al.,, 1998) following a recess break
than when recess is denied to them. For example, in a series of three studies, Pellegrini et al.
(1995) experimentally manipulated the timing of school recess for kindergarten, Grade 2,
and Grade 4 children. Recess was delayed by 30 min, 2 days a week relative to the
remaining days, and attention to seat work, assessed both before and after recess, was
assessed. At each grade, children were significantly more attentive after recess than before,
and the effects of recess deprivation were significantly greater for the younger than for the
older children.

Age differences in the beneficial effects of recess should not be surprising, for de-
velopmental differences in selective attention and the ability to resist interference and in-
hibit unwanted behaviors are well documented (e.g., Bjorklund & Harnishfeger, 1990;
Dempster, 1992; Schiff & Knopf, 1985). Yet, recess has been steadily disappearing from the
classroom curriculum, at least in the US, based on the belief that it distracts from the
schools’ primary mission of instruction (see Pellegrini & Bjorklund, 1997). This seems not
to be the case in many Asian schools. For example, Stevenson and Lee (1990) reported that
although first- and fifth-grade children in Taipei, Taiwan, and Sendai, Japan, spent more days
in school than children in Minneapolis, they had more recesses [four versus two for first
graders; four or five versus two (or fewer) for the fifth graders], and that the number of hours
spent in school was actually less for the two Asian school systems than for the American for
first-grade children. That is, despite having what is perceived as a more rigorous curriculum,
the Asian schools seemingly better recognized the cognitive and behavioral limitations of
young children than the Minneapolis school and structured the day to take these limitations
into consideration.

There has even been the contention that children’s (particularly boys) high rates of
“natural” exploration and activity have resulted in many misdiagnosed cases of attentional
deficit hyperactivity disorder (ADHD; e.g., Panksepp, 1998; Pellegrini & Horvat, 1995).
Such behavior does not fit well with modemn schools, and it is understandable that teachers
should be concemed by the disruption and difficulty in learning that such unconstrained
activity often brings. We concur that children with ADHD are at a significant disadvantage in
schools, and likely would be in any environment (Goldstein & Barkley, 1998); but less
extreme individual differences in activity levels and attention shifting may have had some
advantages in ancient environments, and may still afford some benefits in many contexts
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have broad implications if considered within the frame of evolution and education. For
example, Rudy, Vogt, and Hyson (1984) reported that, in rats, early learning experiences
could be a detriment. Pups trained on a classical conditioning task beginning when they
were just 10 days old performed significantly worse on the task at Days 14 and 15 than rat
pups that started training at 12 days of age. Moreover, these pups performed worse on the
task than pups that started training on Day 14. That is, not only was there no savings
associated with early learning, but the effect was actually in the opposite direction. Other
research on conditioning and early learning in rats provides similar findings (e.g., Spear &
Hyatt, 1993) and led Spear and Hyatt (1993, p. 183) to conclude that, “apparently, if
experience with an episode to be learned later is given too early in life, learning that episode
in later ontogeny is impaired.”

These seemingly counterintuitive curves of learning are not isolated to rats. While
investigating object discrimination learning in rhesus monkeys, Harlow (1959) reported
similar findings of detrimental effects of early learning on later learning in rhesus monkeys.
The animals began training when they were either 60, 90, 120, 150, or 366 days old and were
initially given 25 trials per day, 5 days a week over a 2-month period. Afterward, the same
subjects were given new sets of more complicated object discrimination problems that used
the same stimuli from the earlier training, and this phase continued until each training cohort
was about 1 year old. When matched for age, performance of the two youngest groups (those
animals that began training at 60 and 90 days) was consistently worse than the later-trained
monkeys’ performance, even though the earlier-trained monkeys had, in some cases, 10 months
of additional experience! In light of these findings, Harlow (1959, p. 472) concluded that
“there is a tendency to think of learning or training as intrinsically good and necessarily
valuable to the organism. It is entirely possible, however, that training can either be harmful
or helpful, depending upon the nature of the training and the organism’s stage of
development.” Limited research with human infants supports this contention as well, with
some data showing that early learning can significantly hamper later performance (Papousek,
1977), and other data reporting only an absence of savings (Little, Lipsitt, & Rovee-Collier,
1984). Young organisms, it seems, must be “ready” for specific classes of input before they
can benefit from them.

6. Miseducation

This has particularly important implications for educators who are inclined to view 3- and
4-year-olds in the same light as older children and therefore advocate formal schooling at
early ages. A number of developmental researchers and policy makers have argued against
academic instruction for preschoolers proposing that such programs amount to miseducation
(e.g., Elkind, 1987; Sigel, 1987). Young children’s cognitive abilities are not well matched for
adult-directed academic curriculum, and the overall result is unnecessary stress and no long-
term benefits.

Although surprisingly little research has been done to address these important issues,
several studies have compared the effects of early high-academic preschool programs versus
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should think twice about hurrying children through a childhood that has purposes in and
of itself.

7. Evolution, children, and educability

Educability is our species claim to fame. The suite of social, cognitive, and commun-
icative abilities that characterize H. sapiens has permitted the creation and transmission of
culture to an extent that far exceeds that seen in any other species. These abilities evolved,
and evolutionary psychologists propose, rightly we believe, that understanding the behavior
of contemporary people requires understanding the problems that the mind evolved to solve.
Evolutionary developmental psychologists further propose that the minds and actions of
children also had to pass through the sieve of natural selection and that many of the
adaptations of children are specific to the infancy or juvenile periods of ontogeny and are
directly pertinent to issues of educability. Humans’ large brains and extended childhoods
provide them the wherewithal to master the complexities of their social and technological
environments (and their extended lifespans make it worth the effort to do such leaming).
Education may be a lifelong phenomenon, but natural selection has given children a “head
start” on the road to acquiring the social and technological know-how to survive and
prosper in any human culture.

We do not claim that children today have it any easier or any harder in mastering the
demands of their culture than did children 10,000 or even 100,000 years ago. However,
many of the technological skills that children have to master today are qualitatively different
than the skills that their juvenile ancestors had to learn. Reading and mathematics, in par-
ticular, are abilities that are not performed (or at least not initially learned) to solve a real-
world problem. They are skills that people need in order to solve a host of unrelated problems
throughout life. They require specific instruction and cannot be learned readily “on the job”
as other technological skills are. They require formal schooling, which is an evolutionarily
novel phenomenon.

We make no claims that an evolutionary developmental perspective (or an evolutionary
educational perspective) is a panacea for the problems of modern education. In fact, despite
the appeal that evolutionary theory has for us, we caution the overapplication of such theory
to explain development or education. Proponents of evolutionary theory have sometimes
engaged in speculation about what the ancient pressures might have been and how certain
contemporary dispositions might have come about over the course of our species’
phylogeny. Speculation in any science is apt to be fruitful only when it is based on a
corpus of known facts and when it is subject to empirical verification (or, more propetly,
falsification), and in the absence of such a foundation, evolutionary speculation amounts to
the weaving of “just so” stories. But even evolutionary psychological theory properly done
should not be seen as replacing other accounts of development/education, but rather as an
overarching perspective in which theories addressing the more proximal causes of behavior
can be applied. It is within this framework that we argue that understanding the nature of
children and childhood, and thinking about how children’s social and cognitive abilities may
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be well adapted for life as
best be educated.
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