Is Science Learning Magic?
A review of

The Journey From Child to Scientist: Integrating Cognitive
Development and the Education Sciences
by Sharon M. Carver and Jeff Shrager (Eds.)
Washington, DC: American Psychological Association, 2012. 305 pp. ISBN
978-1-4338-1138-8. $79.95

Reviewed by
Stuart Marcovitch
Robert E. Guttentag

In its June 5, 2002, issue, the satirical newspaper The Onion trumpeted the news that “the
National Science Foundation’s annual symposium concluded Monday, with the 1,500
scientists in attendance reaching the consensus that science is hard” (“National Science
Foundation: Science Hard,” 2002, para. 1). Part of the humor, of course, derives from the
fact that, for American students, and for Americans more generally, it does seem that science
is very hard.
Thus, for example, the results from the Third International Mathematics and Science
Study indicated that American high school 12th-grade students scored above only students
from Cyprus and South Africa out of 21 countries included in the study, and the science
knowledge results for U.S. 15-year-olds on the recent Program for International Student
Assessment were almost as dismal. In terms of science-based beliefs, a Gallup poll taken on
the event of Darwin’s 200th birthday in 2009 revealed that only 39 percent of Americans

profess to believe in the theory of evolution, whereas the hugely successful book and DVD
The Secret has convinced many that the content of our thoughts can cause external events to
be rearranged so that our desires can be met. Clearly, something has not gone well in the
learning of science by American students.
The science of science learning is a field of remarkably recent provenance. The
Journey From Child to Scientist: Integrating Cognitive Development and the Education
Sciences, a 13-chapter edited volume, is based upon presentations at the 37th Carnegie
Symposium on Cognition, which in 2009 was organized to commemorate the pioneering and
highly influential achievements and contributions of David Klahr.
One of Klahr’s major contributions was to trumpet the control of variables strategy
(CVS) as a hallmark of science learning (Klahr, 2000). As the name implies, CVS involves
holding all extraneous variables constant when one is analyzing the effects of a single
variable; application of the strategy is of fundamental importance for science because failure
to do so introduces confounds into a study that render precise interpretations of the study’s
findings impossible.
One general thread running through the diverse chapters is the championing of the
value of applied research in cognitive development. A number of the chapters highlight the
bidirectional benefits of such an approach such that basic research in cognitive development
may serve to inform educational practice, while at the same time, research on the effects of
different kinds of pedagogies may inform and challenge foundational theories of children’s
thinking.
Klahr’s own work comparing guided discovery learning with a form of direct
instruction is a case in point: Klahr found that children in the direct instruction condition
were not only more likely to learn the basics of CVS (many children in the discovery
learning condition never “discovered” the strategy at all), they were also just as likely to
apply the strategy to near and far transfer tasks, as were those children in the discovery
learning condition who discovered the CVS strategy.
A second general theme of many of the volume’s chapters is that science learning
should involve not just the acquisition of scientific knowledge but also the learning of the
fundamentals of the scientific method. Indeed, in many of the chapters, the importance of
children learning not just the what of science but also the how is taken as a given, and much
of the research on children’s science learning discussed in this volume focuses on their
learning of different aspects of the way that science is done. Thus, besides Klahr’s own work
on CVS, other contributors focus more on the social and collaborative elements of the way
that science is typically really done, arguing that it is important for children to experience
and appreciate those aspects of real-world scientific inquiry.
The focus on children’s learning of the how of science raises the tension (for the most
part not directly addressed in this volume) that exists between, on the one hand, the evidence
that “science is hard” and the low rates of belief in some scientific concepts (e.g., evolution),
and, on the other hand, the oft-used and complementary metaphors of the “child as scientist”

and “scientist as child”—metaphors that are explicitly referenced by the editors of the
present volume. In particular, if the parallels are so strong between the nature of scientific
inquiry and the natural learning processes of the child, why does the embracing of
knowledge based upon the application of the principles of the scientific method seem so
foreign to so many people?
Is it simply the case that instruction in other modes of belief formation (grounded, as
those other methods often are, in fundamental value systems of cultural and religious
groups) is pedagogically more sound than are the methods used to instruct children in the
learning of scientific methods? Or, might it be the case that even the most basic of elements
of scientific thinking do not come as naturally to people as the metaphor of child as scientist
might imply?
Answers to these questions can be found in recent research on the naturalness of
magical and religious thinking—forms of thinking that are antithetical to the forms of
thinking that support scientific inquiry. Thus, for example, Barrett (Barrett, Richert, &
Driesenga, 2001; Knight, Sousa, Barrett, & Atran, 2004) has discussed the ways in which
belief in an all-knowing supernatural deity builds upon preschool-aged children’s early
nonrepresentational theory of mind, whereas Kelemen (2004) has argued that children are
naturally prone to teleological thinking about natural organisms, events, and structures—a
form of thinking that she refers to as the design stance and that fits well with religion-based
rather than science-based explanations for natural phenomena (including the origin of
species).
In addition, Rozin and others (e.g., Birch & Bloom, 2007; Langer, 1975; Pronin,
Wegner, McCarthy, & Rodriguez, 2006) have noted that in some cases, even well-educated
adults make judgments consistent with magical modes of thinking about causality, even
while verbally denying supernatural or magical causal effects. Nemeroff and Rozin (1989),
for example, found that University of Pennsylvania students judged that members of a
fictional tribe were more likely to be irritable and loud if the tribe members were described
as eating wild boars than if the tribe members were described as eating sea
turtles—judgments consistent with a magical belief that “we are what we eat.”
These and other related demonstrations of magical thinking by adults suggest, at a
minimum, that science learning may be “hard” not only because of the demands it
sometimes places on our ability to understand abstract concepts and to engage in mental
simulation (Geary, Chapter 4) and to construct, revise, apply, and defend models of the
natural world (Lehrer & Schauble, Chapter 9), but also because scientific explanations for
natural phenomena must compete with explanations that are not only firmly embedded in
strongly held value systems but which also are compatible with and build seamlessly upon
early-developing intuitions and modes of thought. Thus, it is not that the scientist is immune
from magical thinking, but rather he or she is trained to inhibit it when necessary. But how
does the child develop scientific thought?

The evidence for the “naturalness” of magical or supernatural thinking does not
preclude the possibility that the basic building blocks for scientific thinking may also be
present (albeit in an implicit form) from very early in life, and, indeed, one proposal
regarding the development of scientific thinking is that a major transition from child to
scientist is the onset of an explicit understanding of the scientific principles that children
already possess and apply implicitly. The inspiration of this hypothesis comes initially from
the works of Piaget (e.g., Piaget & Cook, 1952), and more critically from Karmiloff-Smith’s
(1992) representational redescription theory that states that children initially master activities
implicitly, and it is only with introspection that the implicit process can become explicit. In
turn, explicit processes can be analyzed, manipulated, deconstructed, and reconstructed to
accommodate internal and external demands.
For the purpose of the present argument, children are armed with the tools of
scientific thought: curiosity (Smock & Holt, 1962), the ability to detect patterns in the
environment (Saffran, Aslin, & Newport, 1996), persistence (Lufi & Cohen, 1987), and
rudimentary hypothesis-testing skills (Gopnik, Meltzoff, & Kuhl, 1999). Unfortunately, they
are unaware that they possess these tools, unaware that they are using them, and unable to
devote time and effort strategically to refine them.
By discovering that they already possess critical reasoning skills and by learning the
appropriate associated vocabulary, children are then able to reflect upon their usage of these
skills and begin to modify them accordingly. With appropriate and timely instruction and
mentorship, motivated children can build upon their newly realized scientific abilities and
head toward sophisticated scientific thought.
This perspective encourages a subtle, but important, distinction on how best to
develop scientific thinking in our children. Rather than teach children “new” concepts
regarding scientific thought, it would be better advised to work with the children in helping
them discover, label, and modify their existing scientific knowledge. For example,
hypothesis testing is not a concept to be taught, memorized, and applied. Rather, children
should be placed in contexts where they can repeatedly use their implicit hypothesis-testing
skills; as the situations get more challenging, they should be afforded the opportunity to
reflect upon their processes and, in doing so, allow for self-guided modifications.
The role of the instructor would be to facilitate the process by gently guiding the
students, pointing out logical inconsistencies and confounds, ensuring that appropriate
vocabulary is being used, and providing encouraging, motivating contexts (see Piaget, 1972,
for similar ideas). Note that we are not advocating that this is an end point to developing an
affinity toward science, but instead we see it as a necessary first step—one that currently
many students do not take on their journey to magical thinking.
We realize that this is contrary to Klahr and others’ findings that CVS must be taught
explicitly, as it is not likely to be discovered spontaneously (Chen & Klahr, 1999). Although
it may appear paradoxical, we see this line of reasoning as support for our argument. Of
course it is very challenging for children to make explicit their understanding of CVS, most

likely because they do not have sufficient opportunity to master, and thus make explicit,
these skills in everyday life. Our point is that teachers are invaluable to this process, and
when children are taught how to think scientifically, it should be in the context of hands-on
experience in which children are urged to reason through the process.
In fact, in our view it would be very effective to learn about CVS in the context of
learning about human behavior. Behavioral science lends itself well to dealing with multiple
predictor variables, and, as many instructors of university-level psychology classes can attest
to, has a natural tendency to want to address confounds and issues of generalizability.
Given school-aged children’s advances in understanding the causes of human
behavior—by five years of age, they have a complex understanding that behavior is caused
by internal states that differ from person to person (Wellman, Cross, & Watson, 2001)—it is
conceivable that there would be a focused interest on learning about the multiple causes of
human behavior and how we can determine experimentally the individual roles of each one.
We are not suggesting, of course, that we teach research methods to elementary school
children, but we do believe that carefully selected phenomena found in our psychology
textbooks can be introduced and effectively used.
This would leave us with an uncanny circumstance that many of our colleagues have
already noted, namely, that the teaching of STEM (science, technology, engineering, and
math) in our schools is going to have to rely on the tools of behavioral science, even though
STEM itself does not encapsulate the behavioral sciences. Perhaps this recognition might be
a way to initiate the path that would eventually lead to increased enthusiasm for and abilities
to perform the STEM disciplines.
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Amazing science magic tricks including leakproof bag, defying gravity and a skewer through a balloon. Awesome easy science tricks for
kids ( and grown ups).Â These 10 easy science tricks for kids are great fun and mostly super simple. The density one is a little tricky
and possibly messy, but well worth the effort for the incredible end result. Science Magic Tricks. Skewer through a balloon. First up is
the skewer through a balloon trick. Not only is supernatural magic not a science, but by its very definition, supernatural magic does not
exist. Stage magic is performance. Stage magicians apply scientific discoveries in the fields of psychology and neuroscience (and other
fields of...Â Answered March 19, 2018 Â· Author has 369 answers and 689.1K answer views. Not only is supernatural magic not a
science, but by its very definition , supernatural magic does not exist. Stage magic is performance. Stage magicians apply scientific
discoveries in the fields of psychology and neuroscience (and other fields of science) to create illusion and a sense of astonishment, but
stage magic itself is not science . The power to combine science and magic. Variation of Power Mixture. Combination of Magic and
Science Manipulation. Sub-power of Combined Force Manipulation and Science-Magic Manipulation. Arcane/Magic Science. MagicScience Mixture. Weird Science. Science-Magic Combination. Magic-Science Combination. The user is able to combine scientific and
magical forces to achieve a variety of feats. Alchemy. Artificially Enhanced Physiology. Science Attuned Physiology. You can use
science to perform magic tricks and enhance any magic show. These tricks are great for use as science projects or just for fun.Â The
purpose of science magic tricks is to entertain the audience and get them thinking about how the phenomena work. Basically, tricks
raise interest in science. Of course, this is science, not magic! In 1973, in Profiles of the Future, Arthur C. Clarke said, " Any sufficiently
advanced technology is indistinguishable from magic." 01. of 30.

