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Meet Our Faculty The behavioral neuroscience major provides an in-depth understanding of fundamental
principles of neuroscience and biological bases of behavior. The major emphasizes coursework in biology and
psychology, but it also involves coursework in chemistry, mathematics, statistics, and research methodology.
The major is an option for students considering careers in behavioral neuroscience, clinical psychology,
clinical neuropsychology, forensic psychology, gerontology, health psychology, medicine, neuroscience, and
other such professions. With appropriate advising the major also may allow preparation for careers in other
areas of biology, biomedical sciences, and science education. You are not permitted to double major in
behavioral neuroscience and psychology or behavioral neuroscience and biology BA or BS. However, you are
permitted to major in behavioral neuroscience and minor in psychology but not biology. The bachelor of
science in behavioral neuroscience requires a minimum of credit hours. All prerequisites must be completed
prior to enrollment in the following courses. Co-requisites must be taken during the same semester. This
course examines the structure and function of nucleic acids and proteins. The molecular mechanisms of
replication, transcription, mRNA processing and translation will be emphasized. In addition, regulation of
these processes will be explored. Intended for students majoring in biology or related disciplines. Mechanisms
of Genetic Inheritance 3 credit hours Prerequisite: This course will apply the knowledge acquired in BIOL to
the inheritance patterns of genetic traits between individuals and within populations. Evolution 2 credit hours
Prerequisite or Co-requisite: An introduction to the principles of evolutionary biology, including the history,
processes and patterns of evolution as well as systematic biology. Junior Seminar I 1 credit hours Prerequisite:
This course provides biology majors with information on pre? Junior Seminar II 1 credit hours Prerequisite:
Senior Seminar II 1 credit hours Prerequisite: BIOL or Students present the results of their Senior Seminar I
project to faculty and peers in a public forum. Inorganic Chemistry 3 credit hours A fundamental course in the
study of inorganic chemistry. Topics include atomic structure, chemical bonding, molecular structure,
nomenclature of inorganic compounds, fundamentals of inorganic complexes and an introduction to the
chemistry of main group elements. Inorganic Chemistry Laboratory 1 credit hours A fundamental laboratory
course in the study of inorganic chemistry. Topics include the preparation of inorganic complexes, resolution
of chiral transition metal compounds, ion conductivity and a preparation of a main group inorganic compound.
Organic Chemistry Reactions 3 credit hours This lecture course studies the chemistry of all major organic
functional groups in one semester. Topics include nomenclature, stereochemistry and some mechanisms and
theory. Emphasis is placed on the reactions and their application in synthesis. Organic Chemistry Reactions
Lab 2 credit hours This laboratory course develops organic lab skills and techniques through organic reaction
experiments and characterization of organic compounds using NMR and IR spectroscopy and instrumentation.
Calculus I 4 credit hours Prerequisite: Two years of high school algebra and one semester of high school
trigonometry. A study of the fundamental principles of analytic geometry and calculus with an emphasis on
differentiation. General Physics I 4 credit hours Co-requisite: The principles of Newtonian mechanics
including motion, energy, and force. Calculus with extensive use of vector analysis. Intended for science
majors. The modeling-centered, inquiry-based workshop format â€” integrated laboratory and lecture â€”
emphasizes experiment, data collection and analysis, problem solving, and cooperative learning in both small
and large groups. Three two-hour sessions per week. Introduction to Psychology 3 credit hours This is a
survey course providing a study of the behavior of living organisms, particularly human behavior. Typical
problems are methods and measurement in psychology, theoretical systems, learning, motivation, perception,
personality and psychopathology. Biological Bases of Clinical Disorders 3 credit hours This course will
provide an overview of the basic neuroanatomical and neurophysiological contributions to psychiatric
disorders, such as depression, bipolar disorder, anxiety, schizophrenia, somatoform disorders, cognitive
disorders, and disorders of childhood and adolescence. Pharmacological treatments will also be addressed.
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Examines the bidirectional interaction between the brain, behavior and the immune system. Students in this
course will study both human-and animal? Topics include the brain, behavior and immune interface,
behavioral and psychosocial characteristics linked with immune function, the impact of stress and coping,
sickness behavior, and immunoenhancement. Biopsychology 3 credit hours Examines the physiological,
ontogenetic and functional foundations of human and animal behavior. Emphasizes central nervous system
mechanisms that mediate processes such as arousal and sleep, hunger and satiety, learning and memory,
aggression and violence, human psychopathology, and the psychoactive properties of recreational and
therapeutic drugs. Choose one course from the following: Practicum 3 credit hours Prerequisite: Students
complete an off? A minimum of hours must be completed during the off-campus experience. Research 3 credit
hours Prerequisite: Students complete an original field, laboratory, database, or literature research project in
consultation with a faculty mentor. This course has been approved as an Honors qualified course.
Mathematical Statistics 3 credit hours Prerequisite: Statistics for the Behavioral Sciences 3 credit hours This
course provides an overview of descriptive and inferential techniques behavioral scientists use to help guide
decision-making. SPSS basics are emphasized.
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History[ edit ] Behavioral neuroscience as a scientific discipline emerged from a variety of scientific and
philosophical traditions in the 18th and 19th centuries. Descartes, for example, suggested that the pineal gland
, a midline unpaired structure in the brain of many organisms, was the point of contact between mind and
body. Descartes also elaborated on a theory in which the pneumatics of bodily fluids could explain reflexes
and other motor behavior. This theory was inspired by moving statues in a garden in Paris. One of the earliest
textbooks in the new field, The Principles of Psychology by William James , argues that the scientific study of
psychology should be grounded in an understanding of biology: Bodily experiences, therefore, and more
particularly brain-experiences, must take a place amongst those conditions of the mental life of which
Psychology need take account. Our first conclusion, then, is that a certain amount of brain-physiology must be
presupposed or included in Psychology. Physiologists conducted experiments on living organisms, a practice
that was distrusted by the dominant anatomists of the 18th and 19th centuries. Even before the 18th and 19th
century, behavioral neuroscience was beginning to take form as far back as B. The debate is formally referred
to as the mind-body problem. There are two major schools of thought that attempt to resolve the mindâ€”body
problem; monism and dualism. Plato believed that the brain was where all mental thought and processes
happened. Another debate arose about was localization of function or functional specialization versus
equipotentiality which played a significant role in the development in behavioral neuroscience. As a result of
localization of function research, many famous people found within psychology have come to various
different conclusions. Wilder Penfield was able to develop a map of the cerebral cortex through studying
epileptic patients along with Rassmussen. This is best exemplified through the case study of Phineas Gage.
The term "psychobiology" has been used in a variety of contexts, emphasizing the importance of biology,
which is the discipline that studies organic, neural and cellular modifications in behavior, plasticity in
neuroscience, and biological diseases in all aspects, in addition, biology focuses and analyzes behavior and all
the subjects it is concerned about, from a scientific point of view. In this context, psychology helps as a
complementary, but important discipline in the neurobiological sciences. The role of psychology in this
questions is that of a social tool that backs up the main or strongest biological science. The term
"psychobiology" was first used in its modern sense by Knight Dunlap in his book An Outline of
Psychobiology In the announcement of that journal, Dunlap writes that the journal will publish research " As
a result, a critical assumption in behavioral neuroscience is that organisms share biological and behavioral
similarities, enough to permit extrapolations across species. This allies behavioral neuroscience closely with
comparative psychology , evolutionary psychology , evolutionary biology , and neurobiology. Behavioral
neuroscience also has paradigmatic and methodological similarities to neuropsychology , which relies heavily
on the study of the behavior of humans with nervous system dysfunction i. Synonyms for behavioral
neuroscience include biopsychology, biological psychology, and psychobiology. In other words, the nervous
system of the organism under study is permanently or temporarily altered, or some aspect of the nervous
system is measured usually to be related to a behavioral variable. Disabling or decreasing neural function[ edit
] Lesions â€” A classic method in which a brain-region of interest is naturally or intentionally destroyed to
observe any resulting changes such as degraded or enhanced performance on some behavioral measure.
Surgical lesions â€” Neural tissue is destroyed by removing it surgically. Electrolytic lesions â€” Neural tissue
is destroyed through the application of electrical shock trauma. Chemical lesions â€” Neural tissue is
destroyed by the infusion of a neurotoxin. Temporary lesions â€” Neural tissue is temporarily disabled by
cooling or by the use of anesthetics such as tetrodotoxin. Transcranial magnetic stimulation â€” A new
technique usually used with human subjects in which a magnetic coil applied to the scalp causes unsystematic
electrical activity in nearby cortical neurons which can be experimentally analyzed as a functional lesion.
These systems utilize G protein-coupled receptors GPCR engineered to respond exclusively to synthetic small
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molecules ligands , like clozapine N-oxide CNO , and not to their natural ligand s. These synthetic ligands
upon activation can decrease neural function by G-protein activation. This can with Potassium attenuating
neural activity. Antagonists can be delivered systemically such as by intravenous injection or locally
intracerebrally during a surgical procedure into the ventricles or into specific brain structures. For example,
NMDA antagonist AP5 has been shown to inhibit the initiation of long term potentiation of excitatory synaptic
transmission in rodent fear conditioning which is believed to be a vital mechanism in learning and memory.
Powerful millisecond timescale neuronal inhibition is instigated upon stimulation by the appropriate frequency
of light delivered via fiber optics or implanted LEDs in the case of vertebrates, [12] or via external
illumination for small, sufficiently translucent invertebrates. Psychopharmacological manipulations â€” A
chemical receptor agonist facilitates neural activity by enhancing or replacing endogenous neurotransmitters.
Agonists can be delivered systemically such as by intravenous injection or locally intracerebrally during a
surgical procedure. Optogenetic excitation â€” A light activated excitatory protein is expressed in select cells.
Channelrhodopsin -2 ChR2 , a light activated cation channel, was the first bacterial opsin shown to excite
neurons in response to light, [17] though a number of new excitatory optogenetic tools have now been
generated by improving and imparting novel properties to ChR2 [18] Measuring neural activity[ edit ] Optical
techniques â€” Optical methods for recording neuronal activity rely on methods that modify the optical
properties of neurons in response to the cellular events associated with action potentials or neurotransmitter
release. Voltage sensitive dyes VSDs were among the earliest method for optically detecting action potentials.
Synapto-pHluorin is a technique that relies on a fusion protein that combines a synaptic vesicle membrane
protein and a pH sensitive fluorescent protein. Upon synaptic vesicle release, the chimeric protein is exposed
to the higher pH of the synaptic cleft, causing a measurable change in fluorescence. Normally this is
performed with sedated animals but sometimes it is performed on awake animals engaged in a behavioral
event, such as a thirsty rat whisking a particular sandpaper grade previously paired with water in order to
measure the corresponding patterns of neuronal firing at the decision point. These particles are emitted by
injections of radioisotopes such as fluorine. PET imaging reveal the pathological processes which predict
anatomic changes making it important for detecting, diagnosing and characterising many pathologies [25]
Electroencephalography â€” Or EEG; and the derivative technique of event-related potentials , in which scalp
electrodes monitor the average activity of neurons in the cortex again, used most frequently with human
subjects. This technique uses different types of electrodes for recording systems such as needle electrodes and
saline-based electrodes. EEG allows for the investigation of mental disorders, sleep disorders and physiology.
It can monitor brain development and cognitive engagement. The expression of some anatomical marker is
taken to reflect neural activity. For example, the expression of immediate early genes is thought to be caused
by vigorous neural activity. Likewise, the injection of 2-deoxyglucose prior to some behavioral task can be
followed by anatomical localization of that chemical; it is taken up by neurons that are electrically active.
MEG â€” Magnetoencephalography shows the functioning of the human brain through the measurement of
electromagnetic activity. Measuring the magnetic fields created by the electric current flowing within the
neurons identifies brain activity associated with various human functions in real time, with millimeter spatial
accuracy. Clinicians can noninvasively obtain data to help them assess neurological disorders and plan
surgical treatments. Genetic techniques[ edit ] QTL mapping â€” The influence of a gene in some behavior
can be statistically inferred by studying inbred strains of some species, most commonly mice. The recent
sequencing of the genome of many species, most notably mice, has facilitated this technique. Selective
breeding â€” Organisms, often mice, may be bred selectively among inbred strains to create a recombinant
congenic strain. This might be done to isolate an experimentally interesting stretch of DNA derived from one
strain on the background genome of another strain to allow stronger inferences about the role of that stretch of
DNA. Advanced techniques may also permit the expression or suppression of a gene to occur by injection of
some regulating chemical. Other research methods[ edit ] Computational models - Using a computer to
formulate real-world problems to develop solutions. For example, psychology is one of these areas.
Computational models allow researchers in psychology to enhance their understanding of the functions and
developments in nervous systems. Examples of methods include the modelling of neurons, networks and brain
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systems and theoretical analysis. These techniques play an increasing role in the advancement of biological
psychology. Neural tissue destroyed as a primary consequence of a surgery, electric shock or neurotoxin can
confound the results so that the physical trauma masks changes in the fundamental neurophysiological
processes of interest. For example, when using an electrolytic probe to create a purposeful lesion in a distinct
region of the rat brain, surrounding tissue can be affected: As a result, the bulk of literature in behavioral
neuroscience deals with mental processes and behaviors that are shared across different animal models such
as: Sensation and perception Motivated behavior hunger, thirst, sex Control of movement Sleep and biological
rhythms Emotion However, with increasing technical sophistication and with the development of more precise
noninvasive methods that can be applied to human subjects, behavioral neuroscientists are beginning to
contribute to other classical topic areas of psychology, philosophy, and linguistics, such as: Language
Reasoning and decision making Consciousness Behavioral neuroscience has also had a strong history of
contributing to the understanding of medical disorders, including those that fall under the purview of clinical
psychology and biological psychopathology also known as abnormal psychology. Although animal models do
not exist for all mental illnesses, the field has contributed important therapeutic data on a variety of conditions,
including: It also affects a number of mental abilities and some aspects of personality. Clinical depression , a
common psychiatric disorder, characterized by a persistent lowering of mood, loss of interest in usual
activities and diminished ability to experience pleasure. Schizophrenia , a psychiatric diagnosis that describes
a mental illness characterized by impairments in the perception or expression of reality, most commonly
manifesting as auditory hallucinations, paranoid or bizarre delusions or disorganized speech and thinking in
the context of significant social or occupational dysfunction. Autism , a brain development disorder that
impairs social interaction and communication, and causes restricted and repetitive behavior, all starting before
a child is three years old. Anxiety , a physiological state characterized by cognitive, somatic, emotional, and
behavioral components. These components combine to create the feelings that are typically recognized as fear,
apprehension, or worry. Awards[ edit ] Nobel Laureates The following Nobel Prize winners could reasonably
be considered behavioral neuroscientists or neurobiologists.
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Total Credit Hours for Graduation For course placement information see http: Please note that elective credits
may be used to complete requirements in a second major or minor. Natural and Physical Sciences and
Mathematics core requirement included in a major. Brain and Behavior 3 Credits An introduction to the
biology of the human brain and the rest of the human nervous system. Topics in neuroscience are covered in
molecular, cellular, and systematic terms. Additional material is presented on the origins and effects of
neurological and psychiatric diseases. This course counts towards the fulfillment of the Disciplinary
Perspectives element of the CLAS general education curriculum. Emphasis will be on learning how to develop
experimental designs to translate theoretical concepts into testable hypotheses. Experiments conducted during
laboratory sessions will use laboratory mice and will use equipment for measuring animal behavior. Students
will gain experience collecting, analyzing, writing and orally presenting their research results. Three hours of
lecture and one three-hour lab per week. Lecture topics include organization of the nervous system,
neuroanatomy, neurophysiology, neurochemistry, physiology of sensory systems, biological aspects of
nervous system diseases, and behavior. Laboratory exercises include study of anatomy of the nervous system,
nerve cell recording, modern neuroanatomical techniques, and the neural basis of animal behavior. Circuits of
Behavior 4 Credits Neuroethology is the study of the neural and physiological basis of animal behavior. This
course focuses on the specific behavioral problems faced by animals in their natural habitats, and the ways in
which their nervous systems solve these problems. The mechanisms that underlie complex behaviors such as
spatial orientation and navigation, escape mechanisms, and animal communication will be examined, as well
as the extraordinary sensory adaptation of organisms to their environments e. The neural control of motor
programs and temporally-patterned behaviors will be studied in simpler neuronal systems. Finally, recent
cellular and molecular approaches to the study of behavior will be addressed. Topics include mechanisms
through which the brain influences physiology and behavior and the integration of nervous and endocrine
systems. Three hours of lecture per week. Research and Creative Expression Credits Immerses the student in
laboratory research. The student learns to organize material, use the literature, make precise measurements,
and obtain reproducible data. If possible, the student will publish the results or present them at a scientific
meeting. Placement may be in private, public, non-profit, or governmental organizations. These can include
educational or research institutions. The method of evaluation will be formalized prior to the approval of the
internship by the sponsoring faculty and should include keeping a journal of activities, a term paper or project
report and a poster presentation.
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principles of biology to the study of physiological, genetic, and developmental mechanisms of behavior in humans and
other animals.

Stories of Phineas Gage. I think this book marked a point where I began to exhibit a certain reserve and
scepticism about similarly pat, anecdotal stories. Virtually all humanity â€” famous, unknown and infamous
â€” were, are or will be patients at some stage, but Phineas Gage is among the select few whose fame rests
entirely on their status as patients. The importance of the cerebral hemispheres for emotion, and in particular
the frontal lobes, was made strikingly clear over a century ago by the case of Phineas Gage, the foreman of a
railroad crew who suffered a remarkable injury. Miraculously he survived the injury but suffered a massive
lesion of the frontal lobes. Before the accident, Gage was a model citizen and employee, but the frontal
damage transformed his very character. Like him, our culture seems to have suffered some ghastly accident
that has left it afloat but rudderless: Nevertheless, Macmillan shows, the account that has entered both
scientific and popular discourse is flawed. Within twenty-four hours of the accident, a first report was
anonymously printed in the Ludlow, Vermont Free Soil Union. Harlow mentioned very few psychological
changes in his initial report of In , Macmillan writes, there was strong resistance to the idea that function
could be localised to any particular are in the brain. Macmillan explicitly states that this is not intended as a
work of postmodernist relativism. Rather he is simply arguing that the subsequent stories of Gage bore little
relation to the original facts that were known about him. Quite aside from the pressures of neurological debate,
a number of other stories have clung to Gage. As Macmillan writes, the textbook accounts of Gage are not
wildly wrong. This can be seen as a warning to authors in all disciplines to be wary of citing secondary
sources routinely. The story of Phineas Gage, as represented in the textbooks, is not a lie or a myth, but simply
an exaggeration. That lack, together with the slightness of our knowledge of the specific locale and extent of
the damage to his brain, provides too meagre a foundation on which to base hypotheses of the relation between
the frontal lobes and their psychological functions- What has to be remembered is that his was the first case to
point to a relation between brain an personality functions. That is its lasting importance. Macmillan is
exceedingly thorough and fair-minded in his approach. Macmillan, however, writes in a lively and accessible
style.
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the neural bases of behavior. A detailed description of the editorial coverage policy appears on the inside of the front
cover of each issue.

Behavioral neuroscience Save Behavioral neuroscience, also known as biological psychology,[1]
biopsychology, or psychobiology[2] is the application of the principles of biology to the study of physiological
, genetic , and developmental mechanisms of behavior in humans and other animals. Descartes, for example,
suggested that the pineal gland , a midline unpaired structure in the brain of many organisms, was the point of
contact between mind and body. Descartes also elaborated on a theory in which the pneumatics of bodily
fluids could explain reflexes and other motor behavior. This theory was inspired by moving statues in a garden
in Paris. One of the earliest textbooks in the new field, The Principles of Psychology by William James ,
argues that the scientific study of psychology should be grounded in an understanding of biology: Bodily
experiences, therefore, and more particularly brain-experiences, must take a place amongst those conditions of
the mental life of which Psychology need take account. Our first conclusion, then, is that a certain amount of
brain-physiology must be presupposed or included in Psychology. Physiologists conducted experiments on
living organisms, a practice that was distrusted by the dominant anatomists of the 18th and 19th centuries.
Even before the 18th and 19th century, behavioral neuroscience was beginning to take form as far back as B.
The debate is formally referred to as the mind-body problem. There are two major schools of thought that
attempt to resolve the mindâ€”body problem; monism and dualism. Plato believed that the brain was where all
mental thought and processes happened. Another debate arose about was localization of function or functional
specialization versus equipotentiality which played a significant role in the development in behavioral
neuroscience. As a result of localization of function research, many famous people found within psychology
have come to various different conclusions. Wilder Penfield was able to develop a map of the cerebral cortex
through studying epileptic patients along with Rassmussen. This is best exemplified through the case study of
Phineas Gage. The term "psychobiology" has been used in a variety of contexts, emphasizing the importance
of biology, which is the discipline that studies organic, neural and cellular modifications in behavior, plasticity
in neuroscience, and biological diseases in all aspects, in addition, biology focuses and analyzes behavior and
all the subjects it is concerned about, from a scientific point of view. In this context, psychology helps as a
complementary, but important discipline in the neurobiological sciences. The role of psychology in this
questions is that of a social tool that backs up the main or strongest biological science. The term
"psychobiology" was first used in its modern sense by Knight Dunlap in his book An Outline of
Psychobiology In the announcement of that journal, Dunlap writes that the journal will publish research " As
a result, a critical assumption in behavioral neuroscience is that organisms share biological and behavioral
similarities, enough to permit extrapolations across species. This allies behavioral neuroscience closely with
comparative psychology , evolutionary psychology , evolutionary biology , and neurobiology. Behavioral
neuroscience also has paradigmatic and methodological similarities to neuropsychology , which relies heavily
on the study of the behavior of humans with nervous system dysfunction i. Synonyms for behavioral
neuroscience include biopsychology, biological psychology, and psychobiology. In other words, the nervous
system of the organism under study is permanently or temporarily altered, or some aspect of the nervous
system is measured usually to be related to a behavioral variable. Disabling or decreasing neural function
Lesions â€” A classic method in which a brain-region of interest is naturally or intentionally destroyed to
observe any resulting changes such as degraded or enhanced performance on some behavioral measure.
Surgical lesions â€” Neural tissue is destroyed by removing it surgically. Electrolytic lesions â€” Neural tissue
is destroyed through the application of electrical shock trauma. Chemical lesions â€” Neural tissue is
destroyed by the infusion of a neurotoxin. Temporary lesions â€” Neural tissue is temporarily disabled by
cooling or by the use of anesthetics such as tetrodotoxin. Transcranial magnetic stimulation â€” A new
technique usually used with human subjects in which a magnetic coil applied to the scalp causes unsystematic
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electrical activity in nearby cortical neurons which can be experimentally analyzed as a functional lesion.
These systems utilize G protein-coupled receptors GPCR engineered to respond exclusively to synthetic small
molecules ligands , like clozapine N-oxide CNO , and not to their natural ligand s. These synthetic ligands
upon activation can decrease neural function by G-protein activation. This can with Potassium attenuating
neural activity. Antagonists can be delivered systemically such as by intravenous injection or locally
intracerebrally during a surgical procedure into the ventricles or into specific brain structures. For example,
NMDA antagonist AP5 has been shown to inhibit the initiation of long term potentiation of excitatory synaptic
transmission in rodent fear conditioning which is believed to be a vital mechanism in learning and memory.
Powerful millisecond timescale neuronal inhibition is instigated upon stimulation by the appropriate frequency
of light delivered via fiber optics or implanted LEDs in the case of vertebrates,[12] or via external illumination
for small, sufficiently translucent invertebrates. Psychopharmacological manipulations â€” A chemical
receptor agonist facilitates neural activity by enhancing or replacing endogenous neurotransmitters. Agonists
can be delivered systemically such as by intravenous injection or locally intracerebrally during a surgical
procedure. Optogenetic excitation â€” A light activated excitatory protein is expressed in select cells.
Channelrhodopsin -2 ChR2 , a light activated cation channel, was the first bacterial opsin shown to excite
neurons in response to light,[17] though a number of new excitatory optogenetic tools have now been
generated by improving and imparting novel properties to ChR2[18] Measuring neural activity Optical
techniques â€” Optical methods for recording neuronal activity rely on methods that modify the optical
properties of neurons in response to the cellular events associated with action potentials or neurotransmitter
release. Voltage sensitive dyes VSDs were among the earliest method for optically detecting action potentials.
Synapto-pHluorin is a technique that relies on a fusion protein that combines a synaptic vesicle membrane
protein and a pH sensitive fluorescent protein. Upon synaptic vesicle release, the chimeric protein is exposed
to the higher pH of the synaptic cleft, causing a measurable change in fluorescence. Normally this is
performed with sedated animals but sometimes it is performed on awake animals engaged in a behavioral
event, such as a thirsty rat whisking a particular sandpaper grade previously paired with water in order to
measure the corresponding patterns of neuronal firing at the decision point. These particles are emitted by
injections of radioisotopes such as fluorine. PET imaging reveal the pathological processes which predict
anatomic changes making it important for detecting, diagnosing and characterising many pathologies[25]
Electroencephalography â€” Or EEG; and the derivative technique of event-related potentials , in which scalp
electrodes monitor the average activity of neurons in the cortex again, used most frequently with human
subjects. This technique uses different types of electrodes for recording systems such as needle electrodes and
saline-based electrodes. EEG allows for the investigation of mental disorders, sleep disorders and physiology.
It can monitor brain development and cognitive engagement. The expression of some anatomical marker is
taken to reflect neural activity. For example, the expression of immediate early genes is thought to be caused
by vigorous neural activity. Likewise, the injection of 2-deoxyglucose prior to some behavioral task can be
followed by anatomical localization of that chemical; it is taken up by neurons that are electrically active.
MEG â€” Magnetoencephalography shows the functioning of the human brain through the measurement of
electromagnetic activity. Measuring the magnetic fields created by the electric current flowing within the
neurons identifies brain activity associated with various human functions in real time, with millimeter spatial
accuracy. Clinicians can noninvasively obtain data to help them assess neurological disorders and plan
surgical treatments. Genetic techniques QTL mapping â€” The influence of a gene in some behavior can be
statistically inferred by studying inbred strains of some species, most commonly mice. The recent sequencing
of the genome of many species, most notably mice, has facilitated this technique. Selective breeding â€”
Organisms, often mice, may be bred selectively among inbred strains to create a recombinant congenic strain.
This might be done to isolate an experimentally interesting stretch of DNA derived from one strain on the
background genome of another strain to allow stronger inferences about the role of that stretch of DNA.
Advanced techniques may also permit the expression or suppression of a gene to occur by injection of some
regulating chemical. Other research methods Computational models - Using a computer to formulate
real-world problems to develop solutions. For example, psychology is one of these areas. Computational
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models allow researchers in psychology to enhance their understanding of the functions and developments in
nervous systems. Examples of methods include the modelling of neurons, networks and brain systems and
theoretical analysis. These techniques play an increasing role in the advancement of biological psychology.
Neural tissue destroyed as a primary consequence of a surgery, electric shock or neurotoxin can confound the
results so that the physical trauma masks changes in the fundamental neurophysiological processes of interest.
For example, when using an electrolytic probe to create a purposeful lesion in a distinct region of the rat brain,
surrounding tissue can be affected: As a result, the bulk of literature in behavioral neuroscience deals with
mental processes and behaviors that are shared across different animal models such as: Sensation and
perception Motivated behavior hunger, thirst, sex Control of movement Sleep and biological rhythms Emotion
However, with increasing technical sophistication and with the development of more precise noninvasive
methods that can be applied to human subjects, behavioral neuroscientists are beginning to contribute to other
classical topic areas of psychology, philosophy, and linguistics, such as: Language Reasoning and decision
making Consciousness Behavioral neuroscience has also had a strong history of contributing to the
understanding of medical disorders, including those that fall under the purview of clinical psychology and
biological psychopathology also known as abnormal psychology. Although animal models do not exist for all
mental illnesses, the field has contributed important therapeutic data on a variety of conditions, including: It
also affects a number of mental abilities and some aspects of personality. Clinical depression , a common
psychiatric disorder, characterized by a persistent lowering of mood, loss of interest in usual activities and
diminished ability to experience pleasure. Schizophrenia , a psychiatric diagnosis that describes a mental
illness characterized by impairments in the perception or expression of reality, most commonly manifesting as
auditory hallucinations, paranoid or bizarre delusions or disorganized speech and thinking in the context of
significant social or occupational dysfunction. Autism , a brain development disorder that impairs social
interaction and communication, and causes restricted and repetitive behavior, all starting before a child is three
years old. Anxiety , a physiological state characterized by cognitive, somatic, emotional, and behavioral
components. These components combine to create the feelings that are typically recognized as fear,
apprehension, or worry. Awards Nobel Laureates The following Nobel Prize winners could reasonably be
considered behavioral neuroscientists or neurobiologists. This list omits winners who were almost exclusively
neuroanatomists or neurophysiologists ; i.
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There is a substantial crossover between conventional psychology and behavioral neuroscience, as both focus
on the mental development of humans and animals. Even though there are some substantial differences that
make these two fields distinct, professionals and students of either one have good reason to broaden their
perspective by incorporating skills and knowledge from the other. These terms emphasize the blend of
biological and psychological principles within the field, as well as a combination of their methods,
conventions, and discoveries. While it is treated as a separate subject in many academic environments,
behavioral neuroscience can also be seen as an extension of behavioral psychology that bridges the discipline
with the study of the brain and body. It can be difficult to clearly define the edges of the field or differentiate it
from other disciplines in practice. Behavioral Process Versus Function Conventional ABA centers around
treatment of human patients who manifest behaviors that impact their quality of life or the lives of those
around them. Rather than address the long-term psychological or biological causes behind it, ABA therapists
focus on the immediate actions and responses related to an unwanted behavior, according to the Behavior
Analyst Certification Board. This contrasts with the focus of behavioral neuroscience, which typically
revolves around the relationship between a person and their environment. A desire to understand the physical
and psychological relationship between people and their surroundings drives the entire profession. Even
though neuroscientists emphasize developmental factors behind behavior, there are many fundamental
elements of behavior analysis that have great value in their studies. It is one of few methods that has produced
consistent, positive results in managing human and animal behavior. ABA takes a purely practical and
functional approach based on direct observation. Practitioners create measurable goals and quantify their
results so they can tailor their strategy as needed. Even though sessions are personalized around individual
patients, they are all based on the basic principles of operant conditioning. Applications for ABA in
Behavioral Neuroscience For behavioral neuroscientists, ABA methods provide a framework for researchers
conducting broad trials or case studies. The ability to measure behavioral change is essential for using the
information alongside other scientific data, which would be impossible without a reliable way to quantify the
results. Unlike physical anatomy, human brain function is significantly different than that of animals. This
means that living humans are the primary subjects in behavioral science, so the methods of applied behavior
analysis play a role in many research projects. Behavioral neuroscience research projects are characterized by
the inclusion of a biological variable. Researchers typically monitor neural activity by placing electrodes on
the head or using advanced imaging technology to gather more information in these experiments. Many trials
also involve temporarily disabling or enhancing an aspect of brain function in the subject through chemical or
electrical stimulation. Participation from subjects can be an essential part of the experiment, which makes
ABA an invaluable resource for universal measurement and comparison. Working in Behavior Analysis and
Neuroscience While ABA is traditionally linked to the practice of psychology, licensed and experienced
professionals often have plenty of chances to branch out into related disciplines. Continuing education and
professional experience can offer the opportunity for practicing psychologists to use their skills in a behavioral
neuroscience research environment. Likewise, experts in neuroscience often develop a firm understanding of
practical behavior analysis techniques to further their research efforts and increase professional scope. Even
though many neuroscientists work directly with human subjects on a daily basis, they do not necessarily focus
on treating individual people. ABA therapists can leverage their experience in dealing with patients in this
environment, but these interactions are limited compared to a clinical setting. Practicing psychologists who
transition into the field may have to adjust their established approach to accommodate these constraints.
Preparing for a Career Undergraduate students in behavioral neuroscience or psychology can broaden their
horizons by taking courses in the other field. Graduate programs provide further opportunities to specialize
based on earlier studies. There are many different career paths in these two fields, although undergraduates
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with training in ABA may find more entry-level employment options overall. Students of either discipline
must obtain an advanced degree if they want to work independently or conduct research. The flexible nature of
doctoral programs allows for the application of both neuroscience and behavior analysis to a specific issue,
which is excellent preparation for a mutual career focus. Further Reading and Information Resources Both
students and established professionals should consider seeking membership with related organizations to learn
more about preparing for a career. The Association for Behavior Analysis International is dedicated to issues
surrounding behavior analysis and boasts a growing, global membership. Students and recent graduates in
behavior analysis should also research the requirements for licensing through the Behavior Analyst
Certification Board BACB. Certification can provide a lot of value when applying for jobs and open up many
new opportunities. The human mind is one of the most complex subjects currently faced by the scientific
community. While the study of the brain is rooted in anatomy and physiology, the study of the mind
encompasses broader and often ill-defined factors. The methodical practices of ABA perfectly compliment the
goals of behavioral science, so researchers can use them in conjunction with other techniques to increase the
consistency and quality of experiments.
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