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Preface

The chapters in this volume stem from a fall 2013 conference on evolutionary
approaches to educational issues. The conference was funded by the American
Educational Research Association and cosponsored by the Evolution Institute and
brought together anthropologists, biologists, educational researchers, and psycholo-
gists to present, discuss, and vet research and ideas on how an evolutionary approach
can enhance educational outcomes and inform educational policies. Our focus was
not simply on the three Rs (reading, writing, and arithmetic) but also on the social
dynamics and relationships that emerge in classroom and educational settings.
Given that the bulk of education occurs during development, we decided to expand
the scope of the volume to include broader developmental issues, not simply educa-
tional ones, and thus invited a few other scholars to contribute chapters. The result,
we believe, is a unique and informative collection that highlights the contributions,
debates, and promises of an evolutionary framing of children’s development and
their success in school.

The volume is organized into three parts. The first part includes five chapters that
broadly focus on children’s natural exploratory behaviors and play and the implica-
tions for their cognitive and academic development. Bjorklund and Beers open with
an introduction to evolutionary developmental psychology and the implications for
our understanding of how evolution has shaped children’s natural learning biases.
They then use this approach to illustrate how well-intended attempts to accelerate
young children’s academic learning may misfire and cause unintended and deleteri-
ous consequences. Lancy’s chapter reinforces Bjorklund and Beer’s approach by
nicely illustrating children’s self-directed learning in traditional societies. He makes
a cogent argument that adult-directed teaching in these contexts is rare and the con-
cept itself is foreign to adults in these societies. Gray argues that Lancy’s observa-
tions about child-directed learning should be taken to heart and used in modern
educational settings, that is, that this approach is sufficient for children to learn the
three Rs needed to be successful in the modern world.
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Pellegrini’s chapter focuses on children’s play and exploration with objects. He
proposed that these activities are not simply a way to learn about objects and how
they can be used, but may also contribute to behavioral and cognitive flexibility as
well as facilitate children’s social development. He also cautions that “play” as
defined by ethologists does not necessarily have the same meaning as “play” in the
context of an educational goal, and thus the outcomes of these activities may differ.
Toub and colleagues close the first part with a thoughtful discussion of how chil-
dren’s bias to engage in play can be used in educational settings to facilitate their
learning of the three Rs. Their guided play may also help to reconcile debate within
evolutionary educational psychology, specifically, the amount of adult-directed
learning needed to acquire evolutionarily novel academic competencies.

The second part includes three chapters that focus on children’s social relation-
ships and the evolutionary functions of their social behavior. Hawley opens with a
discussion of eight myths or incorrect assumptions most people make about evolu-
tionary approaches to human behavior. As with Pellegrini, she notes that part of the
problem is that biologists and psychologists often use the same terms, such as
altruism, but mean different things. She aptly explains the differences and then
discusses how children’s social behavior, even behavior that many would consider
prosocial, is really about gaining social influence and access to material resources.
These implicit goals can be achieved by being “nice” or being a bully, but work
best with a mix of prosocial and bullying behaviors. Volk focuses on the latter and
details the social functions and benefits of bullying, aspects of this behavior that
only make sense in evolutionary context—this of course is not the same as condon-
ing the behavior, only more fully understanding it. He correctly notes that bullying
is not confined to children and adolescents and can take many forms and lead to
better control of many different types of resources, from social dominance to mate-
rial goods.

The second part closes with Shaw tackling the related question of “fairness,”
specifically, the moral framing of how resources are divided among group members
(e.g., equal amounts for everyone or proportional amounts based on contributions).
The two previous chapters make it clear that differential and unequal access to
resources is the norm and yields benefits to more dominant individuals. The moral
stance that everyone should receive an identical and equal share of resources makes
sense from the perspective of those who would otherwise get fewer resources. The
issue goes deeper than this, however. Even people (children and adults) who have
control over how resources are distributed often opt for an equal distribution, espe-
cially when there is an audience. There must then be some benefit that outweighs
the loss of foregone (shared) material resources. Shaw makes an intriguing case that
at least part of the benefit derives from social dynamics, more precisely, signaling
that one is not attempting to gain the favor of specific others in an attempt to form a
friendship or larger alliance with them. The shifting of friendships and wider alli-
ances has clear implications for the balance of social power within a group and thus
is a potential source of conflict. In this view, it is not surprising that people try not
to trigger this conflict by distributing resources “unfairly.”
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The third part brings us back to learning and cognition, but now focuses on spe-
cific, evolved biases in how people process and remember information and how
these biases can help or hinder learning in formal school settings. Geary and Berch
provide a broad overview of these issues and focus on differences between evolved
abilities, such as language, and non-evolved abilities that are built from them, such
as reading. The distinction gets at the core of current debate in evolutionary educa-
tional psychology, that is, whether the cognitive biases and behaviors (e.g., play and
exploration) that allow children to flesh out and adapt evolved abilities to local
conditions are sufficient for learning the myriad of non-evolved competencies that
children are expected to learn in modern schools. These of course are issues covered
in the first part of the volume. The question remains to be resolved, and whatever
the final answer, the active debate highlights the vibrancy of this emerging field.

Nairne highlights one such bias; specifically, that our attentional and memory
systems are attuned to detecting and remembering living things and things that
potentially signal contagion. These are things, including potential predators and
prey, that had clearly had significant consequences during our evolutionary history.
The chapter and Nairne’s work generally also nicely highlights the value added by
an evolutionary perspective, in this case, informing controlled experiments on
human memory and discovering a strong bias that eluded atheoretical memory
researchers for more than a century. Sinatra and Danielson touch on another evolved
bias that ironically interferes with people’s learning about and deep understanding
of evolution. People certainly have an interest in the natural world, as demonstrated
by Nairne’s work and discussed by Geary and Berch, but the evolution of this inter-
est is utilitarian. We have evolved to attend to other species, because they are usable
as food or to be avoided as potential predators, but these implicit folk-biological
biases are not the same as scientific biology. Sinatra and Danielson do a masterful
job of highlighting how our folk-biological biases actually interfere with the scien-
tific understanding of evolution; the same interference is common for folk physics
and scientific physics and no doubt for folk psychology and scientific psychology.

Sweller’s chapter nicely integrates decades of research on cognitive load theory
with evolutionarily informed instructional approaches. It has been known for some
time that working memory constraints limit the ease and rate of learning in school,
and Sweller and his colleagues have been at the forefront of designing and testing
educational approaches to effectively deal with this constraint. In their chapter, they
explicitly discuss how cognitive load theory and associated empirical findings fall
neatly into place when set up in evolutionary context; specifically, when applied to
evolutionarily novel learning as contrasted with fleshing out evolved cognitive
domains. Kauffman and Wilson close the third part with description of their novel
work with the Regents Academy; specifically, using evolutionary principles that
foster social cooperation to create a learning environment for students at risk for
dropping out of high school. They demonstrate that broadening the conceptualiza-
tion of schooling as a social as well as academic environment can substantively
improve the academic and social competencies of at-risk students.
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Evolutionary Perspectives on Child Development and Education pulls together
the latest theoretical contributions and research reviews of many of the leaders in
the intersections between evolution, development, and education. The volume pro-
vides a compelling case for how an evolutionary perspective can fruitfully inform
our understanding of children’s development and their schooling in traditional and
modern contexts.

Columbia, MO, USA David C. Geary
Charlottesville, VA, USA Dan B. Berch
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Part I
Development, Play, and Exploration
in Early Learning



Chapter 1

The Adaptive Value of Cognitive Immaturity:
Applications of Evolutionary Developmental
Psychology to Early Education

David F. Bjorklund and Courtney Beers

Few educated people today would argue with the proposition that humans’ hege-
mony over the Earth is a result of their enhanced intelligence and that this intelli-
gence evolved from cognitive abilities of our great-ape ancestors over the course of
the last 5—7 million years (Tomasello, 2014). Moreover, Homo sapiens, more than
any other species, transmit nongenetic information from one generation to the next
via processes of learning, in many cases acquiring information and concepts that
have no deep evolutionary history (Geary, 2005). Stated slightly differently, humans
are the most educable of species (Bjorklund, 2007a), and this education, occurring
within a cultural milieu, happens throughout life beginning in infancy. Although it
is adults who produce the most useful artifacts, establish and run cultural institu-
tions, and whose cooperation and competition permit the continuation and advance-
ment of society, the intellectual and social abilities used to achieve these outcomes
develop over infancy and childhood and also evolved over the course of many mil-
lennia. From this perspective, children’s universal cognitive abilities were subject to
the forces of natural selection, just as the cognitive abilities of adults were. According
to the cognitive immaturity hypothesis (Bjorklund, 1997, 2007b; Bjorklund &
Green, 1992), infants’ and young children’s cognitive and perceptual abilities are
well-suited for their particular time in life and are not simply incomplete versions of
the adult form.

Humans, more so than any other species, take a long time to reach maturity
(Bogin, 1999). Although primates in general have extended juvenile periods, this
trend is exaggerated in Homo sapiens. The closer a species’ common ancestor is
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4 D.F. Bjorklund and C. Beers

with Homo sapiens, the longer is the period of immaturity: in lemurs approximately
2 years, in macaques approximately 4, in chimps (Pan troglodytes) approximately
8, and in humans approximately 15 years (Poirier & Smith, 1974), although physi-
cal and brain development continues for several more years in humans (Giedd et al.,
1999). Extending the time before one reaches sexual maturity can be very costly.
The chances of an individual dying before adulthood through disease, starvation, or
predation increase with each year immaturity is prolonged. In biology, when there
is great cost to a feature there must also be great benefit, lest the feature would not
have survived the sieve of natural selection. Most theorists agree that the primary
benefit of extending the pre-reproductive period of the human lifespan was to
expand the brain (humans have more cortical neurons than any other mammal,
including much larger whales, and nearly twice as many as chimpanzees, see Roth
& Dicke, 2005), affording both the neural capacity and the time to acquire the tech-
nical (e.g., Kaplan, Hill, Lancaster, & Hurtado, 2000) and social (Bjorklund, 1997,
2007b) skills necessary for survival and reproduction in adulthood. Moreover, a
number of theorists have proposed that humans’ enhanced cognition evolved prin-
cipally to deal not only with unpredictable and harsh environments, but rather pri-
marily with other members of the species (the social brain hypothesis, e.g.,
Alexander, 1989; Dunbar, 2003, 2010; Geary, 2005; Humphrey, 1976; Tomasello &
Moll, 2010). As such, humans have evolved adaptations for dealing with social oth-
ers and for learning from other members of the species.

However, much of children’s intellectual and social development is not simply a
reduced version of adult intelligence and sociality, but rather is adapted to their par-
ticular social niche. This requires that children’s cognition (and social cognition) be
specially adapted to their time of life, rather than merely being incomplete versions
of adult adaptations.

In this chapter, we first outline some of the basic concepts of evolutionary devel-
opmental psychology, specifically examining adaptations of infancy and childhood.
We then look at an evolutionary developmental perspective of how young children
learn, focusing on learning through observation and play. We next examine two top-
ics related to early education in which an evolutionary developmental perspective
can be helpful —young children’s learning via “new” media (see also Toub et al.,
this volume), and the potential benefits of children overestimating their own social
and cognitive abilities. We conclude that an evolutionary developmental perspective
offers a useful lens for understanding how to balance various types of early educa-
tional experiences as well as how such a balance can promote children’s well-being
and their future academic success.

Adaptations of Infancy and Childhood

With respect to development, at least two types of adaptations of infancy and child-
hood can be identified, as noted. Ontogenetic adaptations (Bjorklund, 1997, in
press; Oppenheim, 1981) refer to evolved characteristics of infants and children that
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were specifically selected to serve an adaptive function at a specific time in develop-
ment. In comparison, deferred adaptations are those aspects of childhood that were
selected, at least in part, for their role in preparing children for adulthood in ancient
environments (Herndndez Blasi & Bjorklund, 2003).

Ontogenetic Adaptations

It is no mean feat surviving infancy and childhood, and natural selection has pro-
duced some adaptations that serve the specific purpose of helping young members
of a species do just that. Some of the most obvious are adaptations during the
prenatal period that permit the embryo to get nourishment in a totally different
way than it will after birth (or hatching). For example, embryonic birds have a
yoke sack to nourish them before hatching, and mammals have an umbilical cord
to provide nourishment and remove wastes. Once the animal is born, these struc-
tures cease to be functional, as nourishment and waste removal will be handled by
different systems (see Oppenheim, 1981). These are clear examples of ontoge-
netic adaptations, features that serve to adapt young organisms to their immediate
environments and “disappear” when they are no longer needed. Many neonatal
reflexes are also easily seen as ontogenetic adaptations. For example, when
infants’ cheeks are stroked, they will open their mouths and orient toward the
direction of the stimulation (the rooting reflex) and will reflexively suck when
pressure is placed on their lips, both functional in nursing. These reflexes disap-
pear within 4-6 months, as infants’ brains develop, permitting them intentional
control of these behaviors.

Many forms of inefficient cognition characteristic of infants and young children
may actually be behaviors that are adapted to the particular niche of infancy and
childhood. For example, neonatal imitation, the copying of facial expressions such
as tongue protrusions by newborns (Meltzoff & Moore, 1977), may not be a reflec-
tion of sophisticated social cognition, but rather a reflex-like behavior that fosters
infant—mother interaction at a time in life when infants have little intentional control
over their own behavior, disappearing when infants develop such control (Bjorklund,
1987); babies’ strong dependence on context for learning may prevent young infants
from retrieving memories in “inappropriate” situations (Rovee-Collier & Shyi,
1992); preschool children’s egocentric worldview (Piaget, 1983) results in children
referencing objects and events to themselves, which enhances their memory of
those objects and events (e.g., Ratner, Foley, & Gimpert, 2002; Ross, Anderson, &
Campbell, 2011; see Sellers & Bjorklund, 2014).

Even infants’ poorly functioning sensory systems can be seen as adaptations.
Such limitations prevent infants from processing sensory stimulation in one system
(vision, for example) before other systems (hearing, for example) are developed.
For instance, a number of studies have shown that providing young animals percep-
tual stimulation in excess of species-typical norms results in atypical development
(e.g., Kenny & Turkewitz, 1986; Lickliter, 1990; Lickliter & Lewkowicz, 1995).
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For example, Lickliter (1990) showed that providing extra visual stimulation to
bobwhite quail (Colinus virginianus) embryos, days before they would normally
receive such stimulation, resulted in subsequent enhanced visual discrimination
abilities but impaired auditory responding (they failed to discriminate and approach
their own species call when it was paired with that of a chicken). Presumably, early
sensory stimulation serves to organize the young organism toward certain, usually
adaptive outcomes; but when sensory experience is withheld, received earlier than
is normative, or experienced in excess of species-typical levels, species-atypical
patterns of development result. Animals’ neurology, physiology, and sensory sys-
tems are coordinated with species-typical experiences, both pre- and postnatally, to
reliably produce species-typical behavior.

Deferred Adaptations

Herndndez Blasi and Bjorklund (2003) referred to adaptations that principally serve
to prepare children for adulthood as deferred, meaning many of the benefits of an
adaptation are delayed until adulthood and expressed in terms of providing practice
for adult-like functioning. Note, however, that it is unlikely that all benefits of such
adaptations are deferred. Some may also be immediate, and in fact, likely are,
because a potentially costly adaptation is unlikely to persist if all its benefits are
years in the future.

A good candidate for a deferred adaptation is play (see also Pellegrini, this vol-
ume; Toub et al., this volume). The well-known homily “play is the work of chil-
dren” reflects the fact that “play” is what children spend most of their time doing
(e.g., Pellegrini, 2013) and the belief that play is important to children’s develop-
ment. Play characterizes the activities of most young social mammals. In fact, Groos
(1898/1975, p. 75), a pioneer in play research, wrote, “animals cannot be said to
play because they are young and frolicsome, but rather they have a period of youth
in order to play.” Play has been viewed as important for human development and
evolution (e.g., Bateson, 1976; Gopnik, Griffiths, & Lucas, 2015; Pellegrini, 2013).
In fact, Nielsen (2012) proposed that fantasy play, in addition to imitation, is a crit-
ical feature of human childhood and played a central role in the evolution of human
intelligence. According to Nielsen (2012, p. 176), “By pretending children thus
develop a capacity to generate and reason with novel suppositions and imaginary
scenarios, and in so doing may get to practice the creative process that underpins
innovation in adulthood.”

In the remainder of this chapter, we examine some of the ways in which infants
and young children learn and how such knowledge can be applied to education. In
this next section, we first look at the principal ways in which young children
across the globe and across time learn: through observation/social learning and
through play. This is followed by an examination of both the benefits and limita-
tions on young children’s learning through instruction (social learning) and dis-

covery (play).
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How Young Children Learn

From an early age, humans are motivated to both think about as well as learn from
others (Tomasello & Carpenter, 2007). For instance, children seem to be sensitive
to, even have a bias towards, participating in social behaviors that further support
their cognitive development (Gauvain & Perez, 2015; Geary & Bjorklund, 2000;
Tomasello, 2014). As noted earlier, the social intelligence hypothesis proposes that
humans possess a set of specialized social-cognitive skills that enable the effective
transmission of knowledge from experts to novices (Herrmann, Call, Herndndez-
Lloreda, Hare, & Tomasello, 2007), at least for evolutionarily relevant information
(Geary, 2005). Not only do humans learn from past generations, but they also mod-
ify and make improvements on the information that is passed down (Tennie, Walter,
Gampe, Carpenter, & Tomasello, 2014). While other species, such as chimpanzees,
also transmit knowledge within their social groups, their process in doing so is far
less advanced. For example, most social learning in chimpanzees does not seem to
involve teaching or even copying specific behaviors of a model to achieve a goal
(i.e., imitation), but rather a form of emulation, in which the observer uses different
behaviors than the model to achieve a similar goal (Nielsen, 2006). Humans’
enhanced ability to learn through social processes may help to explain why cogni-
tive capabilities are far more advanced in humans than in any other species (Toub
et al., this volume).

Learning Through Watching

The way in which children are thought to learn best varies from one culture to the
next. In industrialized cultures, the dominant view is that children learn through
direct instruction, or teaching, and that this teaching should begin in infancy (Lancy
& Grove, 2010). Yet, the act of teaching is rather complex because it requires the
existence of a bidirectional relationship between an instructor and learner, where
both parties understand the motives of the other and where the expert intentionally
instructs the novice, at some expense to him- or herself (Tomasello, 2000). The idea
of teaching in general is subjective. In more traditional cultures, formal instruction
is rather uncommon (Lancy, this volume). Instead, children guide their own learn-
ing, and adult participation is used only to promote specific skills at opportune times
(Lancy, 2015; but see Kline, 2015). In lieu of direct adult instruction, the “entire
community and its surroundings are seen as the ‘classroom,” and the ‘curriculum’ is
displayed as an ‘open book’” (Lancy & Grove, 2010, pp. 164—165). Of course, there
may be a struggle here. Evolution has endowed children with certain propensities
that direct them towards learning in specific contexts, but to live successfully in
modern society (e.g., learning higher-order mathematics), children may experience
conflict between the skills that need to be acquired and the manner in which to learn
it (Geary, 2005; Periss & Bjorklund, 2011).
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Overimitation. According to Bandura’s social learning/social cognitive theory
(1986, 1989), children learn by observing the behaviors of others, noticing the con-
sequences of their actions and determining if these actions should be incorporated
into their own sets of behaviors. Observation is the key here, an essential element of
social learning. One form of observational learning, imitation, is thought to be the
best mechanism for acquiring the cultural knowledge that is so important for effec-
tively fitting within one’s social group. Imitation is defined as “reproducing an
observed outcome using the same action the model used with an understanding of
the intention behind the actions” (Nielsen, 2012, p. 172). To truly fit the definition
of imitation, an observer must witness the actions of a model and then match the
behavior to a high degree of fidelity (Horner & Whiten, 2005). Interestingly, chil-
dren become more imitative across childhood (McGuigan & Whiten, 2009) and will
even copy a model’s behavior by reproducing actions that are clearly not needed to
achieve a goal, referred to as overimitation (e.g., Hoehl, Zettersten, Schleihauf,
Gritz, & Pauen, 2014; Lyons, Young, & Keil, 2007). For example, Horner and
Whiten (2005) administered a test of imitation to a sample of children between the
ages of 3 and 4 years. In the experiment, the children witnessed a model use a tool
to retrieve a reward from a box (either transparent or opaque). Half of the demon-
strator’s actions in retrieving the reward were deemed irrelevant (i.e., could have
been skipped) and the other half of the actions were relevant (i.e., needed to be
performed to complete the goal). The researchers found that the children imitated
the irrelevant actions of the model in both the transparent and opaque condition,
despite the fact that in the transparent condition they could have reached the reward
with fewer actions.

Overimitation emerges gradually in childhood over the first few years of life,
paralleling the development of children’s social-cognitive skills. Younger children
will choose to emulate a model, that is, they will watch a model perform a set of
actions, but will use different movements or actions to complete the same goal
(Whiten, McGuigan, Marshall-Pescini, & Hopper, 2009). Various ideas have been
put forth to explain why over-copying behaviors increase with age (Nielsen, Mushin,
Tomaselli, & Whiten, 2014). It may be that young children direct their attention to
a task differently than older children. That is, children under the age of 3 focus their
attention on the end goal, whereas 3- to 5-year-old children focus on a model’s
actions (McGuigan & Whiten, 2009). In addition, as children get older, their social—
cognitive skills continue to develop and they become more attentive to the fact that
other people have both intentions and actions and that these actions most likely have
meaning (McGuigan & Whiten, 2009). By considering all of these different ele-
ments, researchers suggest that overimitation is really a sign of one’s growing cog-
nitive maturity (Gardiner, Greif, & Bjorklund, 2011).

According to Nielsen (2012), overimitation could be seen as maladaptive; after
all, replicating non-essential acts is energy-consuming, and too much time focused
on a model’s behaviors could result in a failure to understand the ultimate goal of
the performance. However, he proposes, “directly replicating others also affords the
rapid acquisition of a vast array of skills that have been developed and passed on
over multiple generations, avoiding the potential pitfalls and false end-points that
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can come from individual learning” (p. 171). This hypothesis seems to be consistent
with the findings in the literature.

Besides resulting in more successful performances, imitation may also be evolu-
tionarily adaptive because it is an effective way for children to rapidly acquire the
cultural information and artifacts that are so important to their social group
(Bjorklund & Ellis, 2014; Nielsen et al., 2014). Children pick out the types of social
interactions that they feel are particularly important for living in richly symbolic
environments (Froese & Leavens, 2014) and learn those techniques through faithful
imitation. Researchers refer to this as the normative account, proposing that the
observer understands the actions that are relevant and those that are irrelevant for
completing the task, but he or she believes all of the actions to be important for the
“bigger overarching action sequence” (Keupp, Behne, & Rakocz, 2013, p. 393). In
other words, children believe that irrelevant actions, particularly those that are diffi-
cult to understand, must have a greater purpose (Kenward, 2012; Williamson &
Markman, 2006), and knowing how to perform these actions is important because it
may “alig[n] oneself with one’s cultural in-group” (Nielsen, 2012, p. 171).

Children choose to imitate based on a number of variables, including a model’s
intentions, status, efficacy, and manner of instruction (e.g., Gardiner et al., 2011;
Hoehl et al., 2014; McGuigan, 2013; Williamson & Meltzoff, 2011). For example,
Buttelmann, Zmyj, Daum, and Carpenter (2013) found that 14-month-old children
were less likely to copy a model who read a story in a language different from their
own, demonstrating a bias to copy actions of an in-group member more so than an
out-group member. In other studies, children were selective in faithfully imitating
an adult’s behavior based on status. For instance, McGuigan (2013) found that
5-year-old children who watched a model retrieve a reward from a puzzle box were
more likely to reproduce the same irrelevant actions of a high-status model (i.e.,
principal or head teacher) than that of a low-status model (i.e., unfamiliar stranger
or low-status familiar person). Modeling those who are more prestigious, McGuigan
concluded, would be highly adaptive in the context of cultural learning because
higher status within a group tends to reflect that the person has more power and a
better health and reproductive history. Csibra and Gergely (2011; Gergely & Csibra,
2005) have similarly proposed that overimitation is a human-unique adaptation that
fosters the fast and accurate transmission of information between individuals, which
they refer to as natural pedagogy.

Emulation. As previously mentioned, children become more imitative with age;
however, Froese and Leavens (2014) do not believe that imitation on a single task
continues for any long period of time. Instead, they propose that through the process
of imitation an individual can learn the meaning of conventionally constrained
behavior and then replace their imitative approach with an emulative one. In emula-
tion, discussed briefly earlier with respect to social learning in chimpanzees, an
individual represents the goal of the model, but, unlike imitation, engages in differ-
ent behaviors to achieve that goal. A study conducted by Simpson and Riggs (2011)
offers some support for this hypothesis. They studied how a group of 3- and 4-year-
old children represented imitative actions over short and longer delays. The 90 chil-
dren in this study watched a model use both relevant and irrelevant actions to obtain
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a block from within a clear puzzle box. After watching the model, some of the chil-
dren were given an L-shaped tool and then told to retrieve the block. Others did not
have an opportunity to retrieve the block until 5-8 days later. Not surprisingly, the
children given the short delays reproduced all relevant actions and frequently repro-
duced irrelevant actions. However, what was surprising was that the children in the
long-delay condition were far less likely to perform the irrelevant actions. The
researchers concluded that children must form two different representations of the
actions that they observe—one for the actions that they know to be relevant and one
for the actions that they know to be irrelevant. The short-term representation fades
over the delay as children begin to understand the meaning behind the actions, and
this leaves only the essential steps in long-term memory that are necessary for com-
pleting the task. In other words, children replicate opaque actions in case the behav-
iors may be useful later for performing a normative social task. Once the actions are
better understood, the irrelevant information can be discarded, leaving just the rele-
vant information behind (Nielsen et al., 2014; Whiten et al., 2009).

Why would moving from an imitative to an emulative approach over time be
adaptive? The argument is that emulation allows for modifications and improve-
ments to be made to those techniques that are used within a social group (Tennie
et al., 2014). This is better known as the ratchet effect (Wood, Kendal, & Flynn,
2013). Upgrading of cultural knowledge in this way is not seen in other primates to
the same extent that it is in humans. Perhaps this is due to the fact that children have
an extended period of immaturity in which they have opportunities not only to learn
from others, but also time to engage in pretend play and discovery. Gopnik et al.
(2015) note that this extended time allows children to further explore, to think in
more abstract ways, and to consider alternative possibilities to solutions that older
children may fail to see. By the second year of life, children also spend a great deal
of time playing, and it is through this activity that children learn to manipulate
objects and act out techniques that they have observed in others. Familiarizing
themselves with cultural artifacts and tools, children move from faithfully imitating
to emulating others. Using a more emulative approach allows children to learn new
affordances of objects and to generate novel ideas and solutions that can be applied
to the cumulative culture (Nielsen, 2012). This human cumulative culture effec-
tively guides children’s cognitive development, organizes the context of the informa-
tion presented within the social environment into categories and references, and
becomes part of children’s thoughts and behaviors (Gauvain & Perez, 2015; Rogoff,
2003; Tomasello, Kruger, & Ratner, 1993).

Learning Through Playing

As we noted earlier, Homo sapiens benefit from an extended period of immaturity
for several reasons. One affordance is the added time to practice skills that may be
important for future success in adulthood (Bjorklund, Periss, & Causey, 2009). Play
is used as one means for this practice and honing of abilities, serving both as an
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immediate and deferred function in childhood (Bjorklund & Ellis, 2014; Bjorklund,
Herndndez Blasi, & Ellis, 2016). By definition, play is a “type of exploratory learn-
ing in which the young animal engages in a variety of behaviors in a low-risk, low-
cost context” (Gopnik & Walker, 2013, p. 15). Play behaviors are performed by a
variety of different, mostly social, species (Bjorklund et al., 2009). For humans,
play provides an opportunity to explore the world, other people, and one’s self with-
out taking on too great of a risk. In fact, half of children’s (ages 3—12) free time is
spent in unstructured play (i.e., around 15 h/week) (Hofferth & Sandberg, 2001).
Pellegrini and Bjorklund (2004) make this point particularly clear: “play seems to
have been especially adapted for the period of childhood and is what children are
‘intended’ to do” (p. 38). While this may be so, play does come at a cost, as it is both
energy and time consuming, and not merely an act undertaken for the sake of enjoy-
ment or for some energy release (Bjorklund et al., 2009; Bjorklund & Pellegrini,
2002; Pellegrini & Smith, 2005).

The development and reward of play. There are various types of play that chil-
dren engage in during the early childhood period, including locomotor play,
object-oriented play, and pretend play (see Bjorklund et al., 2009; Pellegrini, this
volume). Pretend play differs from other types of play in that it requires children to
use pretense, that is, invoking imaginary situations that are distinguished from real-
ity (Cemore & Herwig, 2005). Furthermore, it is characterized by an “as-if”” stance
(Lillard et al., 2013) that advances during early childhood (Carlson, White, &
Davis-Unger, 2014) as a result of children’s growing abilities to use symbols to rep-
resent something other than itself (DeLoache, 2004). Children typically begin to
exhibit behaviors associated with pretense around 2 years of age. They attribute
living characteristics to non-living objects or make an object stand in for something
else (Carlson et al., 2014). For example, a young girl may use a stick to represent a
spoon. As symbol use improves, children use objects more often that are increas-
ingly perceptually distinct from the objects they represent (Kelly et al., 2011) and in
a way that is much more abstract from the original representation. Eventually, chil-
dren will even create pretend overtures of others (Carlson et al., 2014), for instance,
a 3-year-old boy puts a teddy bear to sleep. Around 3-5 years of age, children begin
what researchers refer to as the high period for pretense (Lillard et al., 2013).
Fantastical themes dominate play scenarios (e.g., a pirate excursion) and play also
becomes more socially operated (e.g., having a tea party), often called sociodra-
matic play.

Those passionate about the topic of play defend its rewards. According to Berk,
Mann, and Ogan (2006), pretend play functions as an experience-expectant process;
that is, children play so as to stimulate the brain for focused learning. Several stud-
ies suggest that children who engage in larger amounts of play show more positive
outcomes in other areas, including, language development, perspective taking, and
executive-function abilities (Berk et al., 2006; Pierucci, O’Brien, Mclnnis, Gilpin,
& Barber, 2014). In a retrospective study, adults who reported engaging in substan-
tial amounts of free play as children displayed greater evidence of social success as
adults (e.g., friendships, self-esteem, psychological health, physical health) than
adults who reported engaging in less free play as children (as measured by
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participants’ subjective and reported experience of free play) (Greve, Thomsen, &
Dehio, 2014). Further analyses suggested that these positive effects of childhood
free play on adult outcomes were mediated by greater adaptivity (flexible goal
adjustment).

Play and executive function. During play, children engage in a unique and com-
plex system of make-believe in which a certain amount of cognitive control is
instrumental. Vygotsky (1978) proposed that children exhibit higher cognitive abili-
ties during symbolic play than in other situations. He wrote, “in play, the child
always behaves above his average age, above his daily behavior; in play it is as
though he were a head taller than himself” (Vygotsky, 1978, p. 102). Vygotsky
believed that during pretend play, children use symbols (e.g., language) in which to
refer to events (Berk & Meyers, 2013), and as a result, they are able to regulate their
own behavior. Because pretend play often takes place in social groups, children
practice acting out social rules and are scaffolded by others to inhibit certain behav-
iors (Elias & Berk, 2002). This idea led Vygotsky (1978) to suggest that children
reach their greatest self-control in play, as they are required to put aside their imme-
diate desires in order to remain part of the play scenario.

Young children face challenging situations every day in which they must con-
sider how to respond and how not to respond. Carlson, Davis, and Leach (2005)
proposed this sentiment stating, “development can be thought of as the progressive
acquisition of knowledge or skills, but also enhanced inhibition of responses that
mask these abilities” (p. 609). The ability to do just that requires executive functions
(EF), which are processes involved in regulating attention and determining what to
do with information just gathered or retrieved from long-term memory. Executive
functions play a central role in planning and behaving flexibly, especially when
dealing with new information, and consist of a related set of basic information-
processing abilities, including working memory, the structures and processes used
for temporarily storing and manipulating information; selectively attending to rele-
vant information; inhibiting responding and resisting interference; and cognitive
flexibility, as reflected by how easily individuals can switch between different sets
of rules or different tasks (see Garon, Bryson, & Smith, 2008; McAuley & White,
2011; Zelazo, Carlson, & Kesek, 2008). These abilities are the underlying structures
for both higher-level cognition (e.g., problem solving and decision making) and
emotional and behavioral control (e.g., self-regulation) (e.g., Barker et al., 2014;
Rueda & Posner, 2013).

Individual differences in EF abilities are related to factors of age, genetics, and
experience. EF develops across childhood and adolescence, with the brain’s neural
systems experiencing structural and functional changes over time in the prefrontal
cortex (PFC) and in the connections that link the PFC to other cortical structures
(Carlson, Zelazo, & Faja, 2013; Zelazo & Carlson, 2012). Carlson et al. (2013) sug-
gest that the increase in proficiency of EF with age is due to the growth of myelina-
tion within the PFC, speeding up the electric pulses through the axons. At the same
time, gray matter decreases with age due to synaptic pruning and, as a result, more
efficient neural circuits are created. Early childhood is an important time for both
brain structure and EF development, particularly for children between the ages of 2
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and 6 when significant gains are made in terms of attention, inhibition, planning,
and cognitive flexibility (Berk & Meyers, 2013; Carlson et al., 2013). A shift also
takes place from that of using externally driven EF, that is, “behaving in a goal-
directed way when given reminders” (Barker et al., 2014, p. 2) to more self-directed
EF in which one uses internal rules and reminders to meet an objective.

Accompanying age, genetics is also a factor for individual differences in meas-
ures of EF. According to Friedman et al. (2008), executive function is the most
highly heritable (99 % common factor) psychological traits ever assessed. While EF
is highly heritable and also tends to show stability over time, it can nonetheless be
modified by experience, particularly when there is a change in an individual’s envi-
ronment. For example, EF exercises have been used within innovative preschool
curricula programs with positive results (Diamond, Barnett, Thomas, & Munro,
2007; Rothlisberger, Neuenschwander, Cimelia, Michele, & Roebers, 2012).
Researchers find that children who engage in EF training exercises not only improve
on task performance, but also exhibit changes in brain structure and function
(Carlson et al., 2013). It is important to note that research finds transfer of training
across EF components to be somewhat “narrow” (for example, from inhibition to
working memory), and children must practice their abilities on increasingly com-
plex activities in order for EF abilities to continue to improve (Diamond, 2012).

To understand why differences in EF matter, it is important to view the develop-
ment of EF in terms of potentially life-long outcomes. Measurement of EF in pre-
school predicts academic (e.g., reading and math), social (e.g., theory of mind), and
emotional competencies in adolescence and even adulthood (e.g., Berk & Meyers,
2013; Carlson & White, 2013). Researchers find that EF correlates to school readi-
ness more than does IQ (Diamond et al., 2007). That is, children who show poorer
EF skills (e.g., shorter attention spans and lower inhibition) also show poorer
school-readiness skills (Blair & Diamond, 2008). Children who display poorer EF
skills are also more likely to have future health issues, substance dependence, and
even a criminal history by adulthood than children with better EF skills (Zelazo &
Carlson, 2012).

There has been considerable interest regarding the use of play as a tool for
strengthening young children’s cognitive and social development (Weisberg,
Kittredge, Hirsh-Pasek, Golinkof, & Klahr, 2015). The push for more research in
this area may reflect the growing recognition that children learn many skills best in
stress-free and supportive environments. Many preschools show signs of student
unrest, with young children exhibiting what many consider abnormally high levels
of behavioral disorders. In fact, preschool children are expelled at a rate three times
that of elementary and secondary students for unmanageable behaviors (Gilliam,
2005). For this reason, there is a call in the literature to consider to what extent EF
abilities, as a measure of preschool readiness, can be altered by environmental expe-
riences such as play (Barker et al., 2014).

Some researchers believe there is a lack of evidence within the literature to sug-
gest that pretend play enhances executive functioning, citing poor methodological
procedures in former studies (e.g., Lillard et al., 2013). Others in the field acknowl-
edge past methodological errors, but they also argue that it is too soon to cast away
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the evidence, particularly with a wave in more recent findings (e.g., Gopnik &
Walker, 2013). EF is critical in many areas of functioning, as noted above, and even
if these interventions may not work as strongly as originally assumed, there is strong
evidence to suggest that natural development of EF may require engagement in pre-
tend play. Not only does executive functioning play a role in children’s ability to
immerse themselves in pretend play (Kelly et al., 2011), but pretend play itself also
facilitates the development of executive functions. That is, the relationship between
pretend play and EF is bidirectional (Carlson et al., 2014). For this latter argument,
Blair and Diamond (2008) explain:

During social pretend play, children must hold their own role and those of others in mind
(working memory), inhibit acting out of character (employ inhibitory control), and flexibly
adjust to twists and turns in the evolving plot (mental flexibility); all three of the core exec-
utive functions thus get exercise. (p. 907)

Pretend play is no doubt a complex activity. Children who engage in symbolic
play must be able to hold two or more things in mind without mixing up what is
make-believe and what is reality (Carlson et al., 2014). This is an impressive feat
because it requires dual representation or “mentally represent[ing] the concrete
object itself and its abstract relation to what it stands for” (DeLoache, 2004, p. 69).
Children typically achieve dual representation around 3 years of age; younger chil-
dren tend to focus on a concrete object itself rather than what it represents (DeLoache,
2004). Carlson et al. (2014) argue that the ability to consider alternative representa-
tions is the link for the bidirectional relationship between pretense and executive
function. They propose “that ‘playing’ with representation in pretense and the
growing ability to consider alternatives in thinking and acting through EF develop-
ment may be rooted in the same core abilities” (p. 10). Using symbols to represent
other objects (i.e., dual representation) requires the use of EF abilities (e.g., inhibi-
tion and attention), and using EF for symbol representation in pretense further exer-
cises these abilities.

The link between pretense and EF abilities may be through private, or self-
directed, speech. Studies indicate that young children use private speech, or talking
aloud during cognitively challenging tasks (Berk & Meyers, 2013), to guide their
behaviors. Eventually self-directed speech becomes inner speech, or what Vygotsky
(1962) believed to be transforming speech inward to self-direct behavior. Some
research confirms this and suggests that children who engage in self-talk are more
likely to be attentive to a purpose as well as to show further gains in task perfor-
mance than children who do not engage in self-talk (Elias & Berk, 2002). For exam-
ple, Kraft and Berk (1998) found that children who were encouraged by their
preschool teachers to participate in open-ended activities, such as make-believe,
were more likely to exhibit private speech than were children in preschools with
fewer opportunities for free play. Private speech is seen more often during acts of
symbolic play, and particularly in sociodramatic play, where children use different
roles to build a story line. For instance, Elias and Berk (2002) reported that highly
impulsive 3- and 4-year-old children were more apt to strengthen their EF skills
(i-e., use self-regulated behaviors) over the school year if they had engaged in a
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higher frequency of sociodramatic play behaviors. This finding is consistent with
this type of play being a natural component of EF development, as noted above.

There are also several education programs that claim to increase executive func-
tioning skills via training exercises, of which Tools of the Mind may be the best
known. The Tools of the Mind (Tools) preschool curriculum emphasizes the incor-
poration of what is referred to as EF-promoting activities (Diamond et al., 2007).
The program encourages children to use self-regulatory speech and engage in dra-
matic play. Children are also instructed in how to “use toys and props in a symbolic
manner, develop extensive and consistent scenarios, maintain rules and character
roles, and plan the play scenarios before beginning to play” (Carlson & White,
2013, p. 10). This curriculum approach is said to strengthen children’s EF skills,
which in turn improves their school readiness. To look at such a claim, Diamond
et al. (2007) compared one urban preschool that incorporated 7ools to another pre-
school that incorporated the school district’s version of Balanced Literacy. Children
were measured in the second year for inhibitory control, working memory, and cog-
nitive flexibility. In the end, Tools students outperformed the Balanced Literacy
children on the EF tests, suggesting that an early childhood EF training program
may increase young children’s EF skills, and consequently, their school readiness.
It is not possible to determine which components of the Tools program were critical
in enhancing EF, although one must consider the possibility that providing children
with the opportunity for more sociodramatic play may have been a critical ingredi-
ent in the program’s effectiveness.

Using play as a central means for strengthening executive functions is not a new
concept per say. Hunter-gatherer societies view play as essential for children to
transfer their experiences into a meaningful context and for learning how to survive
in society. Based on observations by anthropologists, Gray (2013) states, “it may be
no coincidence, therefore, that the same cultures that allow their children the great-
est freedom to play also produce people who, apparently, have the greatest capacity
for self-control” (p. 41).

It is important to note that the Tools curriculum took place inside a structured
environment where children receive adult reminders to use EF skills. How do chil-
dren learn to use more self-directed cognitive control? Self-directed executive func-
tioning is related to how children carry out their own goal-directed actions, which is
extremely important as children take on more challenging tasks. Barker et al. (2014)
propose that the key for strengthening self-directed EF could be in the use of more
open-ended activities. In their study, 6- to 7-year-old children who spent more time
in less-structured activities demonstrated better self-directed EF, as indexed by ver-
bal fluency performance, whereas the opposite was true for children who spent
more time in structured activities, which predicted worse self-directed control.
Their results suggest that children who engage in activities in which they can plan
and create their own rules, such as during pretend play, may have more opportuni-
ties in which to strengthen their EF abilities.

Pretend play may not always predict better EF skills, however. In fact, Berk and
Meyers (2013) propose that moderators such as child characteristics (e.g., low base-
line EF skills, social economic status) and play factors (e.g., thematic content or
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complexity) could very well be associated with negative EF outcomes. An example
of a moderator would be the features present in the environment. Pellegrini and
Bjorklund (2004) state that children require safe environments in which to play and
master skills. In the Diamond et al. (2007) study, children from an urban, low-
income neighborhood benefited from an EF-promoting curriculum that incorpo-
rated make-believe play during the school day. The school offered a safe environment
in which to do so. However, a safe home environment is not always available for
children from lower social economic status (SES) communities. It may be more dif-
ficult for these children to achieve a higher level of cognitive complexity while
engaged in pretense in a risky environment. Therefore, children who live in lower
SES communities may especially need play incorporated into their preschool cur-
riculum to receive potential benefits.

Because EF development is malleable in the early childhood years, as Zelazo and
Carlson (2012) state, preschool may be a “particularly valuable window of interven-
tion” (pp. 357-358). The findings presented here suggest that this could be accom-
plished through the encouragement of play during structured time (e.g., Tools
curriculum) as well as during unstructured time. A number of the studies mentioned
in this chapter have demonstrated that, to varying degrees, pretend play benefits
aspects of children’s cognitive development. Yet, the time during school in which
children are engaged in pretend play continues to decrease (Hirsh-Pasek, Golinkoff,
Berk, & Singer, 2009; Miller & Almon, 2009). This may be due to what Barker et al.
(2014) suggest are societal shifts. That is, children’s engagement in more structured
and certain media-centered activities has taken them away from play and from devel-
oping more self-directed EFs. Furthermore, instructional practices have had an
impact on children’s academic and social outcomes. Playtime in early childhood
classrooms continues to be cut from the curriculum and daily schedules in favor of
what may be developmentally inappropriate approaches (Berk & Meyers, 2013;
Toub et al., this volume). This is important because studies indicate that children who
attend developmentally appropriate preschool programs experience less stress and
anxiety than those who attend direct-instruction programs (Burts, Hart, Charlesworth,
& Kirk, 1990; Hirsh-Pasek, Hyson, & Rescolra, 1990). Moreover, high levels of
stress have been shown to impair executive functions (Blair & Diamond, 2008). Play,
on the other hand, reduces stress and allows children to concentrate on more complex
cognitive abilities. Gray (2013) concludes that as a society:

We are pushing the limits of children’s adaptability. We have pushed children into an abnor-
mal environment, where they are expected to spend ever greater portions of their day under
adult direction, sitting at desks, listening to and reading about things that don’t interest them,
and answering questions that are not their own and are not, to them, real questions. We leave
them ever less time and freedom to play, explore, and pursue their own interests (p. 5).

It is important to note here that we realize there is disagreement, with Geary
(1995, 2007) arguing these mechanisms may not be fully useful for learning in
many evolutionary recent domains (e.g., reading, writing, and arithmetic), whereas
Gray sees no such limitations.

Research suggests that executive functioning predicts both academic prepared-
ness and social competencies (Berk & Meyers, 2013; Carlson & White, 2013;
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Zelazo & Carlson, 2012). Unfortunately, not only are children seemingly coming
into school unprepared, they are also coming in taking a higher number of psycho-
tropic medications (Blair & Diamond, 2008). In fact, 10 million American children
are currently being medicated for attention-deficit hyperactivity disorder (Panksepp,
2007). This may be due to a higher number of children exhibiting poorer control
over attention and inhibition. It could also be due to the fact that more impulsive
children are unable to attend to the strict direct instructional approaches that are
currently being used in schools. Either way, if there is a bidirectional relationship
between executive functioning and pretend play, research in this area may offer
some better solutions. Increasing the time in which children are engaged in pretend
play may not be the only solution (Carlson et al., 2014), but it could be one way to
better prepare children with the EF skills that are essential for learning.

What children learn through discovering versus instruction. How children learn
influences how children can best be educated. Human survival is dependent upon
learning more than any other species (Boyd, Richerson, & Henrich, 2011; Tomasello,
2014), and much of this learning takes place during childhood, as children acquire
the necessary ecological, technological, and social skills of their cultural group.
Although children sometimes learn “on their own” through a hands-on, trial-and-
error process, children are mostly educated by others. As we noted earlier, however,
adults in traditional cultures rarely engage in direct, explicit teaching, as is custom-
ary in Western cultures (Lancy, this volume); rather, social learning is more apt to
be indirect, through observation of adult activities or via play, in which other chil-
dren, rather than adults, are the vehicles through which learning occurs.

Preschool education itself is a modern invention. It has only been in the last sev-
eral decades that a majority of children from Western cultures have attended pre-
school. For most of this time, the emphasis was on the acquisition of social and
behavioral (e.g., following instructions) skills that would serve as the foundation for
more formal academic learning in primary school. In recent decades, however, the
emphasis on formal instruction for preschool children has increased, and this has
resulted in great debate among educators and researchers who advocate a develop-
mentally appropriate preschool curriculum from those who stress the attainment of
academic abilities such as reading and basic arithmetic (e.g., Bredekamp & Copple,
1997; Brown & Lan, 2013; Reed, Hirsh-Pasek, & Golinkoff, 2012). Research con-
trasting developmentally appropriate and direct-instructional preschool programs
has produced mixed results, with some studies reporting greater intellectual benefits
for developmentally appropriate programs (e.g., Stipek et al., 1998), some for
direct-instructional programs (e.g., Stipek, Feiler, Daniels, & Milburn, 1995), and
others no significant differences (e.g., Hyson, Hirsh-Pasek, & Rescorla, 1990).
When examining motivational and psychosocial effects, more research reports
advantages for children who attend developmentally appropriate programs com-
pared to direct-instructional programs (e.g., Burts et al., 1993; Hirsh-Pasek et al.,
1990; Schweinhart & Weikart, 1988; Stipek et al., 1995, 1998).

Given our discussion of the importance of play in young children’s learning, it
should not be surprising that we advocate for preschool programs that provide sub-
stantial learning opportunities through play, that is, developmentally appropriate
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programs. Yet, it is the rare preschool program that does not involve some explicit
teaching, as well as the rare direct-instruction program that does not permit children
at least some play time. Moreover, it is undeniable that children learn both through
play and instruction, and that a balance between teacher-directed and child-initiated
activities may be particularly beneficial for learning. Both paths provide a promis-
ing approach for strengthening children’s executive functions and play behaviors,
discussed earlier.

Bonawitz et al. (2011) proposed that direct instruction, or teaching, aids children
by promoting efficient acquisition of the target information, but in doing so, it also
“limits the range of hypotheses children consider” (p. 333). In contrast, learning
through play, or discovery learning, may slow or even prevent the acquisition of
specific information or a specific skill, but instead result in learning new properties
of a stimulus or event. To test their ideas, Bonawitz and her colleagues showed pre-
school children a novel toy and instructed children in the Pedagogical condition
how to perform a specific set of actions to produce a specific outcome (make a
squeaking sound). Other children were shown the same actions with the same out-
come but without specific pedagogical instructions, and still others were shown the
new toy without any demonstration. Children were then given the opportunity to
play with the toy (Wow, isn’t that cool! I'm going to let you play and see if you can
figure out how this toy works). Children in the Pedagogical condition spent signifi-
cantly less time playing with the toy and discovered significantly fewer different
functions of the toy compared to children in the other conditions. Rather, children
in the Pedagogical condition spent more time than children in the other conditions
playing with the squeaker, the one function they were shown. Similar outcomes
were found in a second experiment that expanded upon the different demonstration
conditions: preschool children given direct instruction with a novel toy discovered
fewer functions of that toy than children not given direct instructions.

The teaching done by Bonawitz et al. (2011) took advantage of children’s social-
learning abilities, specifically imitation, and shows that simple pedagogical instruc-
tions can result in fast and efficient learning of simple behaviors. This is exactly the
goal of teachers for many skills preschool children need to acquire. However, such
direct instruction is a double-edged sword in that it serves to limit exploration and
the discovery of novel properties of artifacts. As Bonawitz et al. (2011) state, “the
decision about how to balance direct instruction and discovery learning largely
depends on the lesson to be learned” (p. 329).

Applying Evolutionary Developmental Thinking to Children’s
Education

In this section, we examine two topics related to early education in which an evolu-
tionary developmental perspective can be informative. First, we look at Educational
DVDs aimed to teach infants vocabulary and other concepts. Do infants have the
cognitive abilities to learn from such two-dimensional (2D) displays? Does the
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usually fast-paced presentation of information in these videos result in overstimula-
tion and perhaps deficits in learning? And second, we take a brief look at the poten-
tial educational benefits of children’s overly optimistic appraisals of their own
abilities.

The Video Deficit and “Educational” DVDs and Videos
Jor Infants

Our forechildren evolved in a three-dimensional (3D) world and would rarely have
encountered 2D stimuli. Although cave paintings date back nearly 40,000 years, it
is only recently that people encountered 2D stimuli on a daily basis, and only in the
last century that 2D displays have become ubiquitous. Paintings and drawings were
essentially the only iconic presentations until the advent of photography in the nine-
teenth century. It was the twentieth century that saw photographs in newspapers,
books, and magazines, followed by movies, television, and now computers, touch-
screen tablets, and smart phones, all capable of displaying both static and moving
images. Humans clearly learn about the 3D world from 2D representations, and
some have speculated that one reason for the steady increase in IQ scores over the
twentieth century (the Flynn effect, Flynn, 2007) was the increasing demand to
process visual (2D) information (Greenfield, 1998). However, the knowledge that
pictures represent “real” objects—that a picture is a symbolic representation—is
apparently not understood until about 18 months of age. Before this time, infants
and toddlers treat pictures as worthy entities in their own rights, often attempting to
pick them off the page of a book (DeLoache, Pierroutsako, Uttal, Rosengren, &
Gottlieb, 1998).

Research has clearly shown that infants are capable of learning information from
2D stimuli (Barr, 2010, 2013), especially when learning experiences are frequently
repeated (Linebarger & Vaala, 2010). For example, infants who observe a televised
model engage in novel actions subsequently imitate those behaviors significantly
greater than expected by chance (e.g., Barr, Muentener, Garcia, Fujimoto, & Chavez,
2007; Meltzoff, 1988). However, researchers consistently report a video deficit, in
that infants much younger than 2 years of age remember or learn about half of the
actions compared to infants who observe a live model (see Barr, 2010). In fact, Barr
(2013) points out that this deficit is not restricted to videos but to other 2D displays
such as picture books (Ganea, Bloom Pickard, & DeLoache, 2008) and touchscreens
(Zack, Barr, Gerhardstein, Dickerson, & Meltzoff, 2009) and refers to the reduced
ability to learn from such displays as a transfer deficit. Despite this well-documented
deficit, the evidence that infants and toddlers can learn from video displays has led
many parents to attempt to accelerate their children’s cognitive development through
the use of commercially available DVDs and educational software aimed at enrich-
ing infants’ cognitive experiences.
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Despite the enthusiasm of parents and advertisers, research has failed to find any
cognitive advantage for infants who use these programs (e.g., DeLoache et al.,
2010; Richert, Robb, Fender, & Wartella, 2010; Robb, Richert, & Wartella, 2009).
For example, Robb et al. (2009) assigned 12- and 15-month-old infants to watch
either episodes of Baby Wordsworth, a DVD highlighting words found around the
infants’ houses, or to a no-exposure control group for 6 weeks. They reported no
difference in either expressive or receptive communication measures between the
DVD and the control group. In an experimental study, 12- and 18-month-old infants
were taught new words over the course of 1 month by either watching a video where
parents were encouraged to interact with their children, watching a video without
parental interaction, or direct parent teaching (DeLoache et al., 2010). Only the
infants who had direct parent teaching showed subsequent learning of words greater
than that of infants in a control condition who had not had any instruction.

Other research suggests that frequent viewing of baby DVDs may actually be det-
rimental to children’s cognitive development (e.g., Courage, Murphy, Goulding, &
Setliff, 2010; Zimmerman, Christakis, & Meltzoff, 2007). In fact, in 2011 the
American Academy of Pediatrics reaffirmed its 1999 recommendation that parents
should avoid exposing children under 2 years of age to television, background media,
and other video media based on a lack of evidence of any educational advantage for
such media use and its potential for negative consequences to children’s cognitive
development. For example, Zimmerman et al. (2007) reported that the amount of time
8- to 16-month-old infants spent watching “baby” DVDs such as Baby Einstein® was
negatively associated with receptive vocabulary: Each hour children watched baby
DVDs/videos was associated with 6 to 8 fewer vocabulary words. Moreover, although
infants are often attentive to and seem to enjoy these DVDs, as well as television, it is
not until 18 months that the content of the video, rather than the physical stimulus
qualities of the display, will hold a child’s attention (Courage & Setliff, 2010).

There are a number of reasons for young children’s difficulties learning from 2D
displays, among them is the cognitively challenging task of using one object to
stand for another (representational insight, DeLoache, 1987) and also the possibility
that repeated exposure to age-inappropriate stimulation may impair other aspects of
children’s cognition, specifically executive functions. Earlier we discussed execu-
tive functions as the set of basic cognitive abilities that are used to plan and regulate
behavior and involve working memory, inhibition, and cognitive flexibility. The
findings from several studies suggest that media exposure before the age of 2 is
related to impaired executive functions (see Lillard, Li, & Boguszewski, 2015). For
example, Radesky, Silverstein, Zuckerman, and Christakis (2014) reported that
higher levels of media exposure at 9 months of age were associated with poorer
self-regulation (e.g., irritability, distractibility, failure to delay gratification, problem
shifting focus from one task to another) at 3 years of age, even after controlling for
important parental and family characteristics. Similarly, Barr, Lauricella, Zack, and
Calvert (2010) reported that viewing adult-directed television at age 1 was nega-
tively associated with measures of executive function at age 4; there was no relation
between viewing programs designed for young children and later or concurrent
executive functions. In other research, Nathanson, Alad¢, Sharp, Rasmusse, and



1 The Adaptive Value of Cognitive Immaturity 21

Christy (2014) reported that preschoolers (average age =53 months) who had spent
a greater number of cumulative hours viewing TV had poorer executive functions
than children who had viewed fewer hours, and those children who began watching
television earlier had poorer executive functions than those who began watching TV
at a later age. The type of television programming was also associated with execu-
tive functions, with children who viewed mostly PBS shows having higher levels of
executive functioning, whereas children who viewed educational cartoons, charac-
terized by rapid pace and atypical sequencing, had poorer levels of executive func-
tioning. This latter finding is consistent with experimental studies that reported
viewing just 9 min of a fast-pace cartoon show resulted in reduced levels of execu-
tive functioning in groups of 4-year-old children (Lillard, Drell, Richey,
Boguszewski, & Smith, 2015; Lillard & Peterson, 2011).

Unlike generations of infants in the past, the babies of today enter a world full of
2D images, most of which are symbols, representing “real” entities. Given our evo-
lutionary history and the course of symbolic development, it is not surprising that
infants have a difficult time making sense of these images. Yet, as Piaget noted
many years ago, children become symbolic creatures and show increasing facility to
deal with symbols beginning shortly before their second birthdays. In fact, in the
high-tech modern world it is critical that children become proficient at learning
from 2D displays—static and moving—and we doubt the simple exposure to such
displays provides any long-term detriment to young children. What may be detri-
mental, however, is overexposure to 2D displays that, while amusing to and attract-
ing the attention of infants and toddlers, rarely teache them and often distract them.
Although the research is admittedly scant, the evidence is consistent with the posi-
tion that stimulation in excess of the species norm early in development can have
detrimental consequences (cf., Turkewitz & Kenny, 1982).

This is illustrated by some classic research with monkeys (Harlow, 1959) and
human infants (Papousek, 1977). For example, Harlow (1959) presented monkeys
with simple discrimination-learning problems weekly beginning at 60, 90, 120, or
150 days of age. At 120 days, all animals were given a series of more complicated
learning problems. Rather than the additional experience giving the early-starting
monkeys an advantage, the long-term performance of the monkeys that began train-
ing at 60 and 90 days of age was substantially lower compared to those that began
training at 120 and 150 days. Harlow (1959) 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 be either helpful or harm-
ful, depending upon the nature of the training and the organism’s stage of develop-
ment” (p. 472). Similarly, Papousek (1977) reported that presenting human infants
with an operant conditioning task (turn head in one direction to a buzzer, the other
direction to a bell) beginning either at birth, 31 days, or 44 days produced substan-
tially different outcomes. Babies who began training at birth required more days of
training (128) and more trials (814) to reach criterion than the babies who started
training at 31 days (71 days; 278 trials) and 44 days (72 days; 224). Papousek con-
cluded that “beginning too early with difficult learning tasks, at a time when the
organism is not able to master them, results in prolongation of the learning process.”
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The Advantages of Thinking You’re Better than You Are

Young children are the optimists of the world. Compared to older children and adults,
young children believe they have greater physical abilities (e.g., Plumert & Schwebel,
1997; Schneider, 1998), better memories (e.g., Lipko, Dunlosky, & Merriman,
2009), are more skilled at imitating models (Bjorklund, Gaultney, & Green, 1993),
are smarter (e.g., Spinath & Spinath, 2005), know more about how things work
(Mills & Keil, 2004), and rate themselves as stronger, tougher, and of higher social
standing (e.g., Boulton & Smith, 1990; Humphreys & Smith, 1987) than is actually
the case. Moreover, it is not simply that young children are unable to make accurate
judgments about a person’s characteristics or abilities. They do a reasonable job
assessing other children’s qualities and reserve their rosy assessments for themselves
(Stipek & Daniels, 1988). Some have speculated that young children’s overly opti-
mistic perspectives of their own characteristics, abilities, and performance is an
adaptation, protecting them from the negative consequences of failure at a time when
most of their physical and intellectual abilities are limited (Bjorklund, 1997,
Bjorklund et al., 2009; Seligman, 1991). According to Seligman (1991), “The child
carries the seed of the future, and nature’s primary interest in children is that they
reach puberty safely and produce the next generation of children. Nature has buff-
ered our children not only physically —prepubescent children have the lowest death
rate from all causes—but psychologically as well, by endowing them with hope,
abundant and irrational” (p. 126).

Children’s optimism provides them the motivation to persist at tasks on which
children more in touch with their abilities might quit. Their “immature,” overly pos-
itive views of their own abilities serve to foster high levels of self-efficacy —beliefs
about their having control over their own lives (Bandura, 1997). Bandura (1997)
proposed that people with poor self-efficacy tend to behave ineffectually, irrespec-
tive of their actual abilities, whereas people with high levels of self-efficacy behave
as if they have some control over their lives, which results in more effectual actions.
With respect to preschool-aged children, if they were aware of how poorly they
really performed many tasks, their sense of self-efficacy would be impaired and
they may be reluctant to attempt new tasks and to persist at tasks they do attempt.

The benefit of children’s overly optimistic perspective of their own performance
is illustrated in a study assessing children’s memory for a series of word lists (Shin,
Bjorklund, & Beck, 2007). In this study, kindergarten, first-, and third-grade chil-
dren were given repeated sort-recall memory trials using different sets of categori-
cally related words on each trial. Prior to the study phase on each trial, children were
asked to predict how many items they would remember. Children were subsequently
classified into either a high- or low-accuracy group based on their prediction accu-
racy on the early trials, and changes from early (trials 1 and 2) to later (trials 4 and
5) trails were examined. The results for changes in recall, clustering (a measure of
the degree to which items were recalled by categories), and number of memory
strategies observed (e.g., rehearsal, self-test) are shown in Table 1.1. As you can see,
the kindergarten and first-grade children who overestimated more (the low-accuracy
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Table 1.1 Changes in memory measures over trials (Trials 4/5 minus Trials 1/2) for the Low- vs.
High-Accuracy Groups

Kindergarten Grade 1 Grade 3
Recall Low>High Low>High Low>High
Clustering Low=High Low>High High>Low
# Strategies Low>High Low>High High>Low

Source: Adapted from Shin et al. 2007
Entries in bold indicate a statistically significant difference

group) generally showed greater positive changes in recall and strategy use than the
more accurate (high-accuracy group) children, although the opposite pattern was
observed for the oldest children, at least for clustering and number of strategies
used. Thus, at least for younger children, overestimating one’s abilities on early tri-
als was associated with greater gains in cognitive performance than for children
who were more in touch with their cognitive abilities. These findings are consistent
with Bandura’s arguments that children’s overestimation biases foster improve-
ments in their abilities by motivating persistence and promoting self-efficacy.
Children’s sense of success is often fostered by their attitude that performing the
task is rewarding in its own right. That is, rather than being concerned about achiev-
ing a specific goal, performing a task is viewed as play, with no goal in mind other
than engaging in the task. Similarly, when children are conscious of achieving a
goal, parents and teachers may alter a goal when the original objective proves too
difficult. As a result, children perceive they achieve goals adults had set for them
and experience feelings of mastery (Stipek, Recchia, & McClintic, 1992). In gen-
eral, children’s tendencies to overestimate their abilities and task performance may
give them basic confidence in their own competence. From an educational perspec-
tive, we agree with Stipek (1984) who argued that instead of trying to make young
children’s judgments of their abilities more accurate, we should “try harder to
design educational environments which maintain their optimism and eagerness”

(p. 52).

Conclusion

In this chapter, we used an evolutionary developmental perspective to argue that
immature cognitive abilities are befitting for the early years of human life (Bjorklund,
1997, 2007b; Bjorklund & Green, 1992). We proposed that young children’s ineffi-
cient cognition is adapted specifically for the period of early childhood and benefits
children both in their immediate and future contexts (Bjorklund, 1997; Herndndez
Blasi & Bjorklund, 2003). Certain cognitive characteristics, once viewed as limita-
tions, are explained in terms of their value in fitting children to a particular niche in
infancy or childhood. We discussed this in terms of how a poorly functioning
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sensory system imparts protection in an over-stimulating environment (Lickliter,
1990), how the act of copying or overimitating a model’s performance supports the
rapid acquisition of culturally relevant information (McGuigan & Whiten, 2009;
Nielsen, 2012), and how an overoptimistic perspective of one’s competence and
abilities ignites motivation and persistence in future performances (Bjorklund et al.,
2009; Seligman, 1991).

An evolutionary developmental perspective is also useful when applied to early
educational settings, as it provides an explanation for how young children naturally
learn. According to the social intelligence hypothesis, children are sensitive to their
social contexts and pay particular attention to cultural information present in their
environment (Gauvain & Perez, 2015; Herrmann et al., 2007; Tomasello, 2014). As
a result, they learn by observing and imitating the behaviors of others. This type of
natural pedagogy is advantageous because children absorb cultural information that
is deemed important in order to live successfully in a particular society (Froese &
Leavens, 2014; Gergely & Csibra, 2005; Tennie et al., 2014). However, imitation
also has its disadvantages; for instance, it limits future creativity (Bonawitz et al.,
2011; Nielsen, 2012). Humans have evolved ways to effectively handle such an
issue. Children use emulative actions, most often during play, to subsequently inno-
vate or upgrade their cultural knowledge (Whiten et al., 2009). Moreover, much of
what children learn is through play. Rather than being viewed as mere recreation,
play should be viewed as reflecting the evolved mechanism by which children
acquire the skills necessary for adult life, or what Gray (2013) has described as
“self-motivated practice of life skills” (p. 156). Children not only acquire specific
skills via play, but also related cognitive abilities (executive functions) that are used
in planning and decision making in all aspects of their lives.

Many educational programs today try to “prepare” young children for their
future adult roles without first considering how children have evolved to learn.
Research indicates that early training for the attainment of academic abilities at a
very young age increases the risk of delayed acquisition of knowledge and skills
later (e.g., Papousek, 1977). A number of studies find that the use of educational
videos and other screen-based media for the acceleration of learning can lead to
deficits in several developmental domains (e.g., Barr, 2013; DeLoache et al., 2010;
Lillard, Li, et al., 2015; Nathanson et al., 2014; Robb et al., 2009; Zimmerman et al.,
2007). Due to the recent emphasis on testing and attainment of academic skills in
early educational settings, playtime continues to be cut in favor of more direct
instructional approaches. It is apparent that children can learn from such experi-
ences, but it may come at a cost to their motivation as well as their psychosocial
functioning (e.g., Burts et al., 1993). We advocate here for early educational pro-
grams that support age-appropriate experiences and that adequately integrate oppor-
tunities for children to engage in rich play. Both unstructured (i.e., play) and
structured (i.e., direct instruction) activities should be incorporated in the educa-
tional setting, and as stated earlier, the type of pedagogical practices and activities
employed depends on the type of lesson to be learned (Bonawitz et al., 2011).

Taking an evolutionary perspective does not guarantee that children will be
“properly” educated, nor is having such a perspective necessary for realizing a
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developmentally appropriate curriculum. Moreover, evolutionary thinking as
applied to education is not monolithic, as reflected by some of the chapters in this
volume. However, there seems to be more agreement among evolutionary theorists
concerning the “best practices” for educating young children, with more disagree-
ment about how best to educate older children. Evolutionary theory provides a val-
uable framework in which different Darwinian-influenced hypotheses can be
generated and tested with the goal of improving education for the most educable of
animals.
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