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           Introduction 

 In the 1990s, neuroscience was burgeoning because of technological advances. As 
technology developed, neuroscientists began to glimpse brain development and see 
brains functioning as they learned and performed tasks. However, with technological 
innovations come challenges, and nowhere is this more evident than early childhood 
education. Neuroscientists and others are attempting to translate what was once a 
specialized fi eld fi lled with technical jargon and fi ndings into understandable 
information teachers of young children can use. And teachers are interested in this 
information. Educational neuroscience (or the intersection between mind, brain, 
and education) is seeping into the textbooks teachers are reading, the curriculum 
they are receiving, and the products they are purchasing. This information has the 
power to help teachers understand how young children learn, self-regulate, and 
think, but it also has the power to radically alter how children are nurtured and 
taught (Stein, Chiesa, Hinton, & Fischer,  2010 ). 

 As a teacher of young children (grades K-3) with learning and self-regulation 
challenges, I came to value neuroscience when I took an educational psychology 
course for my Master’s degree. My teacher was Dr. Jill Stamm (a contributor to this 
volume), and in her class I learned about brain structures and functions, and this 
helped me understand how different and unique the brains of my young students 
were and how this difference translated into their actions. In Dr. Stamm’s class I 
learned about the amygdala, and how it worked with other structures to activate 
the fi ght or fl ight response. When I learned this, I came to understand why David, 
a young boy in my classroom who had been neglected and abused as an infant, hid 
under his desk every time he heard a loud noise. When Dr. Stamm showed our class 
a picture of a brain with fetal alcohol syndrome and one without it, I was able to see 
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the size and structural differences in these brains. Seeing these images helped me 
understand why Matthew, a boy in my class with fetal alcohol syndrome, struggled 
so hard to learn. Neuroscience helped me understand the biology of my students’ 
learning and behaviors, and I’m sure it has done the same for countless teachers, 
parents, and caregivers like you. 

 Thanks to a teacher like Dr. Stamm, the good information she supplied, and my 
own experience, I came to understand the usefulness of educational neuroscience. 
However, when I moved from teaching young children to teaching educational 
psychology and child development to preservice and in-service teachers, I began to 
see another side of neuroscience. Even though our textbooks had chapters on brain 
development and talked about the limitations of neuroscience for educators and 
even though I provided information on brain structures and functioning in class 
lectures and discussions, I always heard students misusing or overextending ideas 
from neuroscience. Students were telling me about the hemispheric strategies they 
were using to remedy complex learning problems like dyslexia and autism, and 
they were standing by Ritalin and Adderall as the only means to help young stu-
dents with attention problems learn to self-regulate. Worried about these practices, 
I began to wonder why so many of my students were buying into neuromyths or 
ideas with only a nugget of scientifi c truth. My students were misreading, misquot-
ing, and overextending ideas from neuroscience and using these to confi rm the 
biases they had. Instead of opening their minds to the valid information in their 
textbooks and from my lectures, my students were only paying attention to what 
aligned with their beliefs, forming their own folk theories, and building narratives 
based on the telling and retelling of their beliefs. This behavior concerned me 
because I knew it could have both educational and ethical implications (Farah, 
 2005 ; Organization for Economic Cooperation and Development [OECD],  2007 ). 
Fallacious beliefs about neuroscience and education could cause the students in my 
classes to waste valuable instructional time, treat young children unfairly, set low 
expectations, and spend their hard-earned money on worthless products and pro-
grams that did little good. Howard-Jones ( 2010 ) notes that neuromyths have a 
major infl uence on shaping the perceptions and views of educators, and this seemed 
to be the case with my students. 

 Realizing this, I became concerned but knew I needed data. So in 2006 a colleague 
and I began to investigate what preservice and in-service teachers at varying stages 
of their careers and other college students knew, thought, and believed about neuro-
science and education. Since 2007, we have gathered data from approximately 850 
individuals, and this data leads to some interesting insights. Our data from educators 
shows that they are interested in neuroscience and are using the Internet, television, 
workshops, and courses to gain information from it. Educators believe neuroscience 
should be a part of their training, and they believe that it will make them better 
teachers especially when dealing with students with special needs. Many of the 
teachers we surveyed believe that the products and strategies they are using help 
learning because there is a link to neuroscience (e.g.,  Baby Einstein ,  Your Baby Can 
Read , and  Brain Gym ®). For too many teachers, fads take precedence over research 
and facts (Zambo,  2008 ; Zambo & Zambo,  2009a ,  2009b ,  2012 ). 
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 However, when it comes to believing in the value of neuroscience for teachers, our 
research told us not all teachers are the same. Many believe wholeheartedly, some hold 
reservations, and others, although few in number, see no use for neuroscience at all. 

 Believers see neuroscientists as experts and accept neuroscience because of 
its reliance on new technologies. Believers think neuroscientists can tell them 
what and how to teach, and because of this they want this information. Believers 
attend workshops, take courses, and buy DVDs to help them learn about the 
brain, and they share this information with each other. Believers see neurosci-
ence as the most current and up-to-date information teachers can receive. They 
believe neuroscience is especially valuable to help them know how to teach 
students with special needs. To this group, neuroscience can be used to diagnose 
learning problems and understand how to differentiate instruction for different 
learning styles. 

 Believers with reservations were fewer in number than believers. These teachers 
always started saying something positive about neuroscience and education but 
stopped midstream and changed their mind. Believers with reservations thought 
information from neuroscience was useful, but as they began to articulate their 
reasoning, they always became less sure. Believers with reservations accepted neu-
roscience but felt it was only part of the information they needed. When it came to 
teaching and learning, they wanted information from educational psychology, psy-
chiatry, and child development as well. 

 Whereas the believers saw neuroscientists leading them in the right direction, 
believers with reservations did not believe they were capable of understanding the 
vocabulary and technical ideas neuroscience posed. They said things like: “Teachers 
are not neuroscientists or doctors. They need someone to help them sort ideas out.” 
Believers with reservations would not mind learning about neuroscience, but they 
wanted this information to be focused on their students’ needs. 

 In contrast to these groups, nonbelievers were cautionary and hesitant. These 
teachers were not going to accept information from neuroscience without evidence 
and facts. Nonbelievers wanted results from carefully controlled studies, and they 
wanted to know how conclusions were drawn. Nonbelievers saw neuroscience as a 
cult-like fad and advocated for the human side of teaching. To them children were 
more than what was captured in brain scans. This group believed the interactions 
between teachers and students mattered more than an image on a screen (Zambo & 
Zambo,  2011 ). 

 Our data told us teachers were interested in neuroscience, but not all teachers 
were the same and this had implications. It told us that many preservice and in- 
service teachers were interested in neuroscience, consuming this information, and 
had hopes that it would make them better at their work. Wanting to understand the 
differences between believers and nonbelievers and what was so alluring about 
neuroscience to so many preservice teachers, we replicated one of McCabe and 
Castel’s ( 2008 ) experiments. Like these researchers we gave students a fallacious 
passage about the positive effects of television on mathematical learning and sup-
plied evidence for this claim with an fMRI (functioning resonance magnetic imaging) 
image, a graph, or nothing at all. With these three conditions we found that the 
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students both in and out of education, in our college like McCabe and Castel’s, 
could be misled with information from neuroscience, especially when an image 
was involved. From this work we found our participants, like McCabe and Castle’s, 
thought the article with the fMRI image was more credible than the articles with a 
graph or no image. Participants also linked fallacies about learning to neuroscience. 
They believed neuroscience confi rmed the reality of learning styles, the importance 
of multisensory learning, and the fact boys were active hands-on learners. This 
study helped us understand the neuromyths that can be perpetrated when the direct 
implications of neuroscience for educators are “oversold” (Zambo, Zambo, & Sidlik, 
 In press ). 

 Being intrigued by the fact our respondents felt that neuroscience was especially 
useful to understand and teach students with special needs, we investigated what a 
group of preservice teachers knew about attention defi cit hyperactivity disorder 
(ADHD) and what they thought about medical science and neuroscience in terms of 
helping them educate students with this disorder. In this study we had a general 
questionnaire and manipulated the type of information participants received. Half of 
our participants saw an fMRI image and read about ADHD from a neuroscience 
perspective (e.g., faulty neuroreceptors responding to the neurotransmitter dopa-
mine). And the other half saw an image of a premature infant and read about ADHD 
from a medical perspective (e.g., infants being born prematurely and weighing less 
than 3.3 lb often develop ADHD). 

 Data from this study showed that preservice teachers really know a lot about the 
students with ADHD. They know children with ADHD are hyperactive, excitable, 
impulsive, irritable, and seldom tired, and that medication suppresses some of these 
symptoms for some children. They also know these characteristics inhibit a stu-
dent’s learning. They know children with attention challenges are distractible, have 
trouble focusing/concentrating, are off task much of the time, struggle to process 
information, and have social and family problems. When asked where they learned 
this information, they said they, their friends, or their family members have ADHD, 
celebrities on television talk about it, and it is discussed in their courses (especially 
special education courses). 

 Data from the two conditions (neuroscience and medical science) showed slight 
differences. Participants who saw the fMRI image and read information from neu-
roscience believed it was useful to help them. These participants felt neuroscience 
could help them identify students with ADHD earlier, advocate for their needs, 
understand how their brain works, and understand why they behave in certain ways. 
Participants in the neuroscience condition also thought neuroscience would help 
them teach these students. They thought neuroscience could help them learn how to 
create learning environments conducive to these students’ needs, create and teach 
better lessons, and know how to redirect students so they would remain on task. 

 In comparison, participants who saw the image of the premature infant and read 
information from medical science also saw it as useful but in slightly different ways. 
Participants in this group thought medical science would help them understand the 
cause, signs, and symptoms of ADHD, if medications were working, and know how 
to manage students. 
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 This work over the years maps a trend in educators’ thinking and beliefs about 
neuroscience. It is safe to say that students in teacher preparation programs and 
teachers working in schools are being exposed to information from neuroscience. 
When it comes to believing in the benefi ts of neuroscience, however, educators 
fall along a continuum such that some accept unquestioningly that neuroscience 
can offer ways to improve their instruction (particularly for students with special 
needs) and manage students in the classroom, while others view brain research 
with considerable skepticism. While there is little doubt that neuroscience—par-
ticularly when it is combined with other disciplines like human development, 
cognitive science, and behavioral science—can illuminate the biological basis of 
learning, confi rm developmental differences, and help educators, parents, and 
caregivers understand how a brain learns; it is also clear that for many educators, 
how to use this information, where it fi ts, and what is valid are not totally clear 
(della Chiesa, Christoph, & Hinton,  2009 ). Neuroscience can be used to create 
false hopes and market products that have little or no salutary effects (Dubinsky, 
 2010 ; Howard-Jones,  2010 ; Stamm,  2007 ; Wolfe,  2001 ; Willis,  2006 ). Calling it “a 
bridge too far,” long-time critic John T. Bruer ( 1999 ,  2006 ) has warned educators to 
take a cautionary stance in applying neuroscience to their fi eld. Likewise, Bear, 
Connors, and Paradis ( 2007 ) note that when it comes to neuroscience, educators 
are often overzealous. Others echoed similar sentiments and conducted research 
as to why neuroscience is so alluring. In their work, McCabe and Castel ( 2008 ) 
and Weisberg, Keil, Goodstein, Rawson, and Gray ( 2008 ) found fMRI images to 
be persuasive and lead to misunderstandings. To these researchers, images appeal 
to intuitive, reductionist notions of learning, and educators need to be careful 
when they think about the complex process of learning. More recently, Sylvan and 
Christodoulou ( 2010 ) found neuroscience being used to create learning theories 
and principles, develop strategies to change behaviors, and create products that 
claim to have explicit brain links. These researchers concluded that each of these 
uses of neuroscience makes sense if they match the educational needs of children, 
are cost-effective, align with other scientifi cally based research, and produce 
observable behavioral effects. Hruby and Goswami ( 2011 ) offer solutions to the 
problems facing the neuroscience education interface by calling for varied disci-
plines (brain, social, cognitive, cultural) to converge. Neuroscientists can help 
educators understand how the brain decodes and comprehends language if meth-
odological and conceptual challenges are aligned. Given these potentials and con-
cerns, it is important that teachers and other caregivers realize that:

•    Some information from neuroscience is being overextended, misinterpreted, and 
oversimplifi ed, and this has implications.  

•   There are curricula, books, and products that purport to use fi ndings from neuro-
science to promote improved learning without any scientifi c backing.  

•   Emotional catch phrases are being used to pose quick and easy answers to com-
plex learning and behavioral challenges.  

•   Testimonials are not the same as empirical facts gathered by researchers with 
reliable and valid tools.  

2 The Practical and Ethical Concerns of Using Neuroscience…



12

•   Neuromyths exist and are diffi cult to change because they fi t reductionist and 
intuitive notions of how the brain works.  

•   Images from new technologies can be persuasive and misleading.  
•   If interpreted literally, and in isolation, neuroscience can reduce learning, behav-

ior, and emotions to biological processes alone.    

 Teachers want to be effective, are looking for new ideas and strategies, and are 
turning to neuroscience for insight and support. However, if teachers are sold faulty 
information and bad ideas, they may unfairly determine the trajectory of children, 
offer unnecessary or unethical treatments, and reduce learning and behavior to pro-
cesses devoid of the need for human contact. The gap between neuroscience and 
education is being forged—but educators need to be cautious. Teaching is a moral 
enterprise, and teachers must not only consider what science can provide but they 
must also consider the ethics involved. Scientifi c answers come from tools and tech-
niques that are detached, systematic, and precise. Moral questions come from the 
application of these tools and fi ndings on young children’s lives (Gopnik,  2009 ). 

 The remainder of this chapter is devoted to explaining some ethical issues neuro-
science brings to educators, parents, and caregivers of young children. It begins with 
overarching ethical concerns related to neuroscience then transitions into the ethics 
and morals of teaching and caring for young children. This chapter ends with insights 
into how moral judgments are made and links this decision-making process to practi-
cal implications of neuroscience and young children. Due to the fact that moral issues 
are complex, this chapter cannot supply all the answers. However, it should provoke 
thought and refl ection, and when necessary encourage preemptive actions so the 
identity, destiny, and development of young children will fl ourish and grow.  

    Ethical and Moral Issues Arising from Neuroscience 

 Neuroscience is affecting all of us in many ways (Goswami,  2004 ; Hruby & 
Goswami,  2011 ). Baby boomers are benefi tting from treatments designed to main-
tain mental acuity, and young children are benefi ting from early interventions. The 
mind and brain have always been of interest to philosophers, but because of techno-
logical breakthroughs, the brain has become the focal point of more and more 
research and writings. In the past 50 years, more information about the brain has 
been distributed to laypersons than in the past, and this trend is likely to continue to 
grow (Stamm,  2007 ; Stein et al.,  2010 ). More fi ndings will likely lead to more inter-
est, more treatments, and fewer calls for restraint. Neuroscience is seeping into our 
lives and the lives of our young children, and because of this ethical and moral con-
cerns are beginning to surface more and more. Neuroscience can be used for good or 
bad purposes, and because of this the fi eld of neuroethics was born. Neuroethics sits 
at the intersection between neuroscience and the ethical, legal, and social implica-
tions it brings. To Racine and Illes ( 2006 ) neuroethics focuses on the right and wrong, 
good and bad treatment of, perfection of, or unwelcome invasion of, and worrisome 
manipulation of the human brain. Gazzaniga ( 2005 ,  2011 ) extended the idea with 
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specifi c implications related to social issues like mental illness, mental degeneration, 
and mortality. To Gazzaniga, neuroscience should help everyone develop a brain-
based philosophy of life. However, this is not easy because we tend to focus on ideas 
that align with our beliefs and allow our beliefs and emotions to cloud our judgment. 
To develop a brain-based philosophy, we need valid information and time for deep 
and refl ective thought. Beliefs are not easy to change and neuroscience and ethics do 
not easily mix. Some fi ndings from neuroscience are diffi cult to consider because 
they make us question the very fabric of who we are, who we can become, and how 
we will live our lives. 

 New technological developments and the spread of information are bringing two 
concerns to everyone. The fi rst concern asks what neuroscience can be used to do or 
its technical capabilities (e.g., use brain images to determine personalities, prescribe 
drugs to alter brain chemistry, and utilize treatments to enhance functioning). The 
second concern focuses on what can be learned from neuroscience or its practical 
implications (e.g., use the biological basis of cognition, behavior, and personality). 
Buller ( 2005 ) has coined terminology for such concerns, referring to them as the 
“ethics of neuroscience” and the “neuroscience of ethics.” To him, caution should 
accompany any scientifi c advancement. Without it, things can go awry. 

 If educators, parents, and caregivers fail to act fairly and responsibly, keep infor-
mation confi dential, or consider the safety and unintended consequences of treat-
ments neuroscience can bring to the lives of children, neuroscience will be used in 
unethical ways. An example of this comes from medication and young children 
diagnosed with attention defi cits. Neuroscience has revealed that the neurotransmit-
ter dopamine is lower in individuals with attention challenges, and because of this 
they have trouble with self-regulation and are impulsive and quick to grab at 
rewards. Regulatory problems are being translated into biological functions, and 
psychopharmacology is being used to remedy diffi culties (Stein et al.,  2010 ). 
Medications like methylphenidate (Ritalin) and amphetamine (Adderall) slow the 
reuptake of dopamine and decrease symptoms in 70–90 % of cases. In the past 
10 years, more and more children, at younger ages, and adolescents are being medi-
cated because their parents and teachers want them to succeed academically, 
socially, and emotionally. Unfortunately, medication is often the only treatment 
some young children receive despite the fact that absolute proof of its benefi ts is not 
available at this time, and little is known about its effects on children and adoles-
cents (Farah,  2005 ). While there is no doubt that medication helps many young 
children, there are also unintended side effects like weight loss, sleeplessness, and 
cloudy minds (Chau,  2007 ). Neuroscientists, physicians, psychiatrists, psycholo-
gists, and social workers warn that medication alone is typically not enough to treat 
attention challenges. Medical interventions need to be coupled with behavioral, 
social, and emotional support. So while medicine is a piece of the puzzle, it is not 
the entire solution. Locating an attention problem solely in a child’s brain and treat-
ing it with a brain-altering medication get quick results but do not offer a cure or 
help a child understand his/her challenges. Medication focuses on changing behaviors. 
It does not increase self-awareness or heal a body or mind (Farah,  2005 ; McCabe 
et al.,  2005 ; Morse,  2006 ; Stein et al.,  2010 ). Neuroscience tells us that interaction 
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is key. If we place young children on medication and fail to interact or talk with 
them, their esteem and self-worth will become damaged. 

 The intent of this chapter is not to criticize or condone the use of medication. It 
is, however, intended to make educators, parents, and caregivers aware of the moral 
questions that can arise like: Can using medication cause psychological harm to a 
young child (e.g., lower esteem and motivation)? Will a young child on medication 
be robbed of his/her identity? When it comes to medication, what are our respon-
sibilities? Answering these questions determines how systems and families inter-
vene in children’s lives. Given the fact that the minds and personalities of young 
childern are just forming, medical interventions could rob children of their identi-
ties and make them incapable of assuming authorship of their own lives. Habermas 
( 2003 ) noted that the careless use of biomedical advances could undermine the 
organismic conditions that allow for ethical self-understanding and responsible 
agency. In the wake of biotechnologies that allow adults to directly intervene in 
children’s neurobiology, teachers, parents, and caregivers need to refl ect on their 
actions and ensure that all children are allowed to be themselves and have a voice 
in their lives (Dubinsky,  2010 ; Stein et al.,  2010 ; Mahoney,  2009 ). 

 Moral and ethical issues are surfacing and affecting children, teachers, parents, 
and society, and as caregivers we must begin to take note. Our beliefs and decisions 
have consequences because young children depend on us.  

    Education as an Ethical/Moral Enterprise 

 In  2005 , Bullough set out to investigate the ethical and moral matters being investi-
gated and reported in education. To    do this he reviewed research articles published, 
including the well-respected peer-reviewed journal  Teaching and Teacher Education . 
To organize this review he asked the following questions:

    1.    In what sense is teaching an ethical and moral enterprise?   
   2.    What is the nature of the ethical issues confronting teachers and how do they 

think about them?   
   3.    What must teacher educators do to help teachers learn how to make moral 

decisions?    

  Results from Bullough’s investigation indicated that the authors of manuscripts 
in this journal believed teaching was a moral enterprise. To them, what teachers 
did and how teachers thought and acted were morally laden. The manuscripts 
written for this journal revealed the status and power teachers’ held over chil-
dren’s lives and explained how, ethically, this could be either good or bad. Teachers 
could use their power to track children, set low expectations, or teach in ways that 
imparted only their point of view. Power could stifl e ideas and exclude certain 
points of view. To be moral, teachers needed to listen to the voices of their stu-
dents, respect their opinions, and care about the cognitive, physical, social, and 
moral development of every child. Unfortunately, this is not always easy because 
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teaching is embedded in a political world full of uncertainties, diffi cult choices, 
and fast change. Neuroscience is changing the way children are viewed, and 
today’s teachers are facing issues that 10 years ago would never have come into 
play. Caring for each child’s free will, identity, and self-worth are a few of the 
many and complex issues today’s teachers are facing, and not all teachers respond 
the same way. Life experience, values, and convictions help a teacher and others 
in children’s lives respond with sensitivity and care. 

 So if teaching brings power and demands ethical thinking, what can teacher edu-
cators do? Will incorporating ethics in teacher training matter and if so how should 
ethics be taught? Looking at the articles in his review, Bullough found a consensus 
that teacher training, at all stages of development, should include ways to develop 
the moral and ethical reasoning of teachers. To achieve this goal, Bullough supplied 
a set of promising practices such as using case studies focused on moral issues (e.g., 
due process, authority, the hidden curriculum), teaching a moral vocabulary, and 
offering time in teacher preparation to discuss and refl ect on moral issues that matter 
in children’s lives and their lives as teachers. Yet, even with this type of instruction, 
Bullough acknowledged that old ways of thinking are diffi cult to change. Ethical 
and moral development takes time and experience. It is “hard won” (p. 13). 

 This statement is powerful, and Bullough concluded saying that even though the 
works he reviewed were published in a top-tier educational journal, they focused on 
a limited number of ethical issues, failed to capture the complexity of moral issues 
teachers face, and failed to translate theory into practice. To him, there a gap remains 
in our understanding of ethical issues. In Bullough’s eyes too many educational 
researchers and teachers are speaking metaphorically about ethical issues instead of 
talking about real problems and refl ecting on their practice through an ethical lens. 
Teachers confront injustices and teaching is a moral occupation. 

 Another individual who has written about the ethics of teaching is Nell Noddings 
( 1999 ,  2005a ,  2005b ). Noddings advocates teaching the “whole child,” and to her, 
this means focusing on each child’s physical, moral, social, emotional, spiritual, and 
aesthetic development. To Noddings, the purpose of school is to produce graduates 
who are thoughtful citizens with consciousness and the ability to think and act with 
care. To Noddings the development of these qualities should be embedded in each 
subject. They should not be fragmented or added-on. Noddings’ ideas have practical 
application. For example, as children learn about science, they can also read poems 
about the effects of their behaviors on the environment and read biographies of sci-
entists who have advocated moral ideals. Activities like these can make science 
more interesting and help children understand the social and ethical consequences 
of their actions. Once children become aware that they have infl uence, they will act 
to make things right. 

 In a similar vein to Noddings, Brunkhorst ( 2005 ) wrote that the values teachers 
have were a key part of the moral actions they take. Brunkhorst investigated teachers’ 
values and discovered that teachers with strong values are enthusiastic about their 
subject matter and know how to teach it in a way that encourages creativity, interest, 
and talent. Teachers with strong values instill curiosity and an undying passion for 
deep learning, and they do not gloss over diffi cult issues or moral challenges. 
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 A practical way to teach values is to model an ethical stance through one’s 
actions and words by showing genuine respect for each child, his/her family, and the 
community in which they live. Ethical teachers model ways to be empathetic and 
understanding. They go the extra mile if they see a family or child in need. These 
teachers approach life with honesty, dignity, and self-respect and inspire students to 
do the same. 

 Bruce Law ( 2005 ) has similar beliefs to Noddings and Brunkhorst, but 
instead of focusing on developing moral individuals, he promotes developing 
moral schools. To Law, schools should be humane places, and to make them this 
way, he believes a collective intentionality, or shared vision to make the world 
a better place, must be forged between administrators, teachers, and children. 
A practical way to achieve this vision is to refl ect on one’s biases, privileges, 
convictions, and perspectives. To Law, the good of others should become a 
school’s primary concern, and administrators, teachers, and students need to 
collaborate to make this a reality. 

 This brief review of education as a moral enterprise is by no means exhaus-
tive. There are countless others who have written on the ethics, morality, and 
values of teachers, education, and schools (e.g., Beckner,  2004 ; Campbell, 
 2004 ; Colnerud,  2006 ; Noddings,  2005a ,  2005b ). This brief review was written 
to show the importance of thinking about teaching as a moral enterprise, what 
ethical practice means, and how schools, teachers, and children can work 
together to become moral individuals. As noted earlier, these ideas apply out-
side of school as well.  

    Neuroscience, Educators, and Ethical Decisions 

 Teaching young children at a preschool, at home, or at a community center is a 
moral endeavor, and as science moves forward the ethical challenges educators 
and caregivers face will continue to grow and change. Neuroscience is seeping 
into all of our lives and changing what we know and think about children. Child 
rearing and neuroscience are entwined and, given modern advances, will become 
more entwined in the future (OECD,  2007 ). Today’s teachers and parents are 
using facts from neuroscience to understand children, make instructional 
decisions, and confi rm and disconfi rm the beliefs and ideas they have (Zambo, 
 2008, 2009a, 2009b, 2011 ). Neuroscience is reforming practice and policy, and 
because of this, more and more ethical concerns are coming into view and ethical 
decisions can be perplexing. When it comes to young children and neuroscience, 
how does an adult know what to believe? How does one judge what is right or 
wrong, what is just or unfair? Where can one fi nd reliable information? Whose 
ideas matter most? Neuroethics brings questions like these into focus, and this is 
important because of the power adults have on the lives of young children. Moral 
questions have been asked for centuries, and philosophers have uncovered fi ve 
approaches used to deal with them. 
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    A Utilitarian Approach to Moral Decisions 

 Individuals with a utilitarian approach question the future effects and benefi ts of 
new ideas in terms of the greater good. Individuals with this approach believe in 
preventing harmful acts, punishing offenders, and rehabilitating those who can be 
saved. To individuals with this approach, those who cause harm should be punished. 
No treatment should be used for manipulative or selfi sh reasons.  

    A Rights Approach to Moral Decisions 

 Individuals using a rights approach question how ideas respect rights. Individuals 
with this approach believe in the freedom to choose. They believe everyone has the 
right to decide what they want to do with their lives and the right to have their 
choices honored. To them everyone deserves:

•    Truth and information  
•   What has been agreed upon or promised  
•   Privacy, or the right to do, believe, and say what they choose in their personal 

lives as long as they do not violate the rights of others  
•   Safety and the right not to be harmed or injured unless they freely and knowingly 

do something to deserve punishment or freely and knowingly choose to risk 
injuries to themselves    

 Individuals with a rights approach condone individual choices and the privacy 
and safety of everyone. When it comes to neuroscience, they would place an indi-
vidual’s right to know and make decisions over any scientifi c advances.  

    A Fairness or Justice Approach to Moral Decisions 

 Individuals with a fairness approach focus on justice and equity. Individuals with a 
fairness approach ask who benefi ts from fi ndings and who is left out? To them 
favoritism and discrimination are wrong. Individuals with a fairness approach would 
ask whose voices are being heard and whose are being left out? The work of 
Noddings ( 1999 ,  2005a ,  2005b ) in the previous section captures a fairness approach 
and leads to understanding how individuals with this perspective would view neuro-
science. Who would benefi t and who would lose would be their main concern.  

    A Common-Good Approach to Moral Decisions 

 Individuals with a common-good    approach focus on connections. Individuals 
with this approach assume individuals are inextricably linked to each other, the 
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community, and the wider world. Individuals with a common-good approach see 
communities as vital. To them communities should be built upon common goals and 
values. When it comes to any advances, individuals with this approach consider how 
social policies, systems, institutions, and environments ensure the development of 
everyone. Law’s ( 2005 ) idea of moral schools fi ts a common-good approach and 
leads to understanding how individuals with a common-good approach would 
approach neuroscience. To them neuroscience should be use for the good of every 
child, adolescent, and adult.  

    A Virtue Approach to Moral Decisions 

 Individuals with a virtue approach focus on becoming or being virtuous. 
Individuals with this approach ask questions like: “What kind of person should I 
be? How can I develop virtue within myself and my community?” Individuals 
with a virtue approach ask these questions because they believe everyone should 
develop and live up to certain ideals. Virtue to them is nurtured with refl ection, 
honesty, compassion, and integrity. Bullough’s ( 2005 ) view of the moral develop-
ment of teachers and Brunkhorst’s ( 2005 ) view of teacher’s values fi t a virtue 
approach. When it comes to neuroscience, individuals with this approach would 
refl ect on their beliefs and values. 

 These fi ve approaches provide insight into the ways individuals approach moral 
decisions and can be used to raise questions about how the fi ndings from neurosci-
ence can be used fairly, for the common good, and for the betterment of every child. 
Findings from neuroscience should be stirring ethical questions about the very 
nature of education and childcare like:

•    How are we using fi ndings from neuroscience to infl uence how we think about, 
and interact with, the young children in our care?  

•   How might we use neuroscience with children who depend on adults?  
•   How might we use neuroscience to better the lives and learning of young children? 

Is the autonomy and identity of children being respected?  
•   Can information/main messages from neuroscience be used to teach young children 

and help them develop self-regulation?  
•   Are we implementing strategies suggested by neuroscience to help young children 

reach their full potential?  
•   How might we use neuroscience fairly, equitably, and justly?  
•   Are we using neuroscience to understand the abilities and disabilities of young 

children? Can neuroscience be used to avoid deterministic views, labels, and 
stereotypes?  

•   What responsibility do manufacturers have when they say their products or strat-
egies are based on neuroscience? Should there be sanctions when advertising 
purports scientifi c fi ndings from neuroscience but are completely false?  

•   How can we avoid perpetrating neuromyths?    

D. Zambo



19

 Questioning, of course, does not provide automatic answers to moral problems, 
but it does bring into focus the need to seek valid information and keep a critical eye 
on the facts we receive. Findings and treatments from neuroscience can have positive 
or negative effects. Interventions can help children focus, become better readers, 
and understand how to regulate themselves. But if we are not careful, they can also 
rob young children of their identities, absolve individuals of responsibility, confi rm 
biases and hatred, and be so costly that only the rich will be able to afford them 
(Racine & Illes,  2006 ). The limits of neuroscience methodology and the complexity 
of relations between research and practice take center stage in the challenges we 
face when we try to blend neuroscience into our homes, schools, and communities 
(Stein et al.,  2010 ). 

 In some ways we take two steps forward and one step back. But there is no doubt 
that things are changing and progress is being made. Findings from neuroscience 
are being blended with other disciplines, and helping educators, parents, and care-
givers create environments conducive to learning, but this takes time and dedication 
to fi nding the true facts. To use neuroscience appropriately a causal chain of evi-
dence needs to be clear, and teachers and caregivers must work with neuroscientists 
to help them turn their ideas into practical and cost-effective strategies. We must 
keep in mind that:

•    The best information from neuroscience is gathered with reliable and valid tools, 
replicated, and combined with personal insights.  

•   We need to become better consumers of information from neuroscience.  
•   We need to understand that the tools neuroscientists use are new, popular, rapidly 

changing, and persuasive. We need to understand these tools, the level of analy-
sis they are able to perform, the reliability/validity of results, and what this all 
means to us in understandable and useable terms.  

•   We need understanding and common vocabulary.  
•   We need to be fascinated and skeptical at the same time.    

 Neuroscience cannot tell us what or how to care for children. However, it can 
be used to confi rm, enrich, and refi ne theories and models of learning and 
behavior. Different vantage points, or a consilience of disciplines (e.g., human 
development, cognitive science, neuroscience, behavioral science), are best 
(Wilson,  1998 ). A multivoiced perspective leads to interventions that work. 
Even though information from neuroscience has grown, given insight, and 
become part of daily conversations, we must not lose sight of the fact that it is 
an evolving and quickly changing fi eld. 

 The authors in this volume are both hopeful and skeptical at the same time. They 
have refl ected on their practice, asked ethical questions, and taken a cautionary 
stance. The dangers of oversimplifying and overextending fi ndings from neurosci-
ence are noted along with the need for disciplines to come together in the service of 
children’s welfare. As teachers, parents, and caregivers themselves, the authors rec-
ognize the power they have on children’s lives and the power they and others have 
to end to neuromyths and transform valid ideas from neuroscience into the lives of 
young children. Our schools, homes, and communities can become fair, equitable, 
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and just places if we use fi ndings from neuroscience, psychology, sociology, and 
education to understand each child’s strengths, abilities, and needs. This volume is 
full of ways to use neuroscience in ethical and reasoned ways.      
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