Biological Bases of Behavior

Course: Psy260: Biological Bases of Behavior
Prerequisites: Psy101 or Permission of Instructor
Location: Stratton Hall 104

Day / Time: Tuesday and Thursday from 9:40 - 10:55
Course Web Site: aurora.wells.edu/~jlehman/webpsy260/

Course E-Mail:

psy260@wells.edu

Instructor:

Jim Lehman, Ph.D.

Instructor E-Mail:

jlehman@wells.edu

Office: Macmillan Hall 112

Office Phone: 364-3496

Cell Phone: 607.742.1028

Office Hours: Th 12:30-2 or by appointment

Primary Text:

Biological Psychology:An Introduction to Behavioral, Cognitive
and Clinical Neuroscienc@ifth Edition)

Authors: S. Marc Breedlove, Mark R. Rosenzweig, and Neil V. Watson
Study Guide: Learning Biological Psychology

http://www.biopsychology.com/5e/lbpSe/home/home.html?-1
Supplemental Readings:

Biological Psychology Readings http://www.biopsychology.com/news/

Course Obijectives: The primary objective is to foster an understanding of how the nervous system con-
trols behavior, how behavior is able to produce alterations in brain structure and function, and how body
and behavior are able to covary with the nervous system. Our present understanding of biopsychology has
been aided by a number of areas of study beyond the obvious disciplines of psychology and biology. The
study of evolution, genetics, ethology, endocrinology, pharmacology, anatomy, physiology, physics, and
chemistry have all contributed to our understanding of the biological basis for behavior. As such, one of the
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! ! ! ! ! Biological Bases of Behavior

central themes in this course is to have the student appreciate the extent to which progress in science, more
often than not, is the result of interdisciplinary contributions and collaborations. Along the way, the student
should acquire an understanding of how various techniques and equipment have facilitated the rapid ad-
vances that characterize research in this area. Along with the authors of our textbook, the rubric we will
adopt this semester will employ a five-fold approach to the biological bases of behavior -- descriptive,
comparative/evolutionary, developmental (also plasticity/malleability issues), mechanistic, and applied/
clinical. Finally, the various topics covered in this course will make apparent to the psychology student the
manner in which various behaviors they have studied in other courses in the discipline can be fruitfully ex-
plored using a physiological paradigm.

Additional, specibc objectives includel) To provide each student with a broad introduction to the bio-
logical bases of behavior and to foster an understanding of how this knowledge can be used to understand
human behavior. 2) To provide the necessary conceptual foundation in this area for subsequent upper-level
courses in the major. 3) To provide practice on how to evaluate the research literature through reading and
analysis of various research methods and measurement techniques. 4) For each participant in this course to
become more effective in their oral and written communication. 5) To provide each student with an oppor-
tunity to review and critique selected articles from the literature in order to determine their relevance and
usefulness to contribute to their research paper and presentation. 6) To get more practice on how to read,
interpret, and evaluate graphical and tabular information. 7) To provide each student with additional prac-
tice in honing APA style and documentation methods. 8) Last, but not least, to foster an appreciation for
rigorous independent inquiry, while also embracing the practice, value, and responsibilities of collaborative
learning methods and ideals. Oh, and if it matters, after this course you should be able to catch some of the
mistakes made on GreyOs Anatomy

How You Will Be Evaluated In This Course: The overall course grade will be determined by the quality
of your overall class attendance and citizenship (Ia), course engagement (Ib), weekly article presentations
and write-ups (II; aka AWIL), two examinations (III), a research paper (IV), a class presentation of your
research topic (V), and a final essay (VI).

! la. ClassCitizenship & Attendance: In order to be an active participant in this class, textbook
readings must be completed by the date specified on the schedule (see Semester Schedule of Assignments &
Activities below). All additional assignments and exams must be accomplished on the date specified. If ab-
sent, you are responsible for making up anything you miss in lecture or discussion. If illness or other fac-

tors beyond your control force you to miss a stated deadline, it is your responsibility to make suitable ar-
rangements with me (preferably in advance of your absence) for submitting your work. While official atten-
dance will not be taken, given the size of this class, absences will be noted. A class meeting time is 75 min-
utes. Since arriving to class late or leaving early is inconsiderate and unduly disruptive to the class, late ar-
rivals and early departures will be treated as class absences.

! Ib. Course Engagement:Being actively engaged with your learning is one of the best ways to
assure that you are successful in this course. Some of the characteristics of being engaged with the course
involve the following:

a) adequate time is allocated to preparing for class in order to be able to follow and respond to questions;
b) being mindful that preparing for class begins but does not end with reading assigned material;

¢) taking notes of what you have read and jotting down questions to use in class;

d) posting questions and comments for your classmate’s consideration using psy260@wells.edu email;

e) taking advantage of office hours, for clarification, exploring extra credit options, or checks on progress;
f) forming study groups in order to improve your comprehension and ability to engage in class discussion;
g) after completing assignments, coming to class eager to demonstrate the results of your efforts;

h) being mindful to spend on average at least 3 - 4.5 hours outside of class for each time the class meets.
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! I. Applying What IOve Learned (AWIL): Each student should come to class on AWIL days (see
Semester Schedule of Assignments & Activlitgsw) prepared to discuss a supplemental reading of their
choice, but specifically related to the chapter(s) being studied during the week. On most Thursdays during
the course of the semester students will take turns leading discussion on a supplementary reading they have
chosen. Supplemental readings may come from journals or relevant periodicals found on the supplemental
readings web site. Article selection should be based on personal interest and the article’s close relationship
to the topic of the week. Students are encouraged to make article selections and declarations as soon after
reading the textbook assignment for the week as possible. What is selected for presentation should be
guided by the following: does the article specifically related to the topic under consideration; can I ade-
quately provide a specific context from assigned text readings or lecture for the article being presented and
discussed; do the questions used to shape discussion force a consideration of discussions that are related to
the topic at hand? After reading textbook material, individuals in groups should explore sources of informa-
tion that relate to and extend information covered in assigned readings. Selections for the week must be de-
clared by sending complete bibliographic information (using correct APA format) on the article you have
selected to the class mail list (psy260@wells.edu). The first person to declare their article choice for the
week will have exclusive use of that item -- first come, first served. All article declarations for Thursday of
a given week must be completed that Wednesday by 1pm.

During the class-period on most Thursdays, several or more students will be asked to report on what they
read and its relationship to the topic covered that week. Relevance to assigned readings and ability to foster
class discussion and engagement will be important determinants of successful student-led discussions and
presentations. During the class period I will call on as many students as time permits to briefly discuss the
supplemental reading they have chosen and to lead the discussion on their presentation.

At the end of an AWIL class period I will collect a typed write-up of each student’s supplemental reading.
No late submissions will be accepted. These write-ups should be no longer than a single page and conform
to the following guidelines: 1) Indicate the source and reference of your reading using proper APA format
(this can be cut and pasted from your earlier email to the class declaring your article). If it is found online,
be sure to include the URL. 2) Provide a context in the chapter’s reading or week’s lecture/discussion by
succinctly indicating (one paragraph, max) the relationship between what we have studied for that week and
your article. 3) In one or more short paragraph(s) summarize the article you have selected, indicating its
relevance to the topic at hand. 4) Pose two discussion questions that could be used for facilitating class
discussion if you are called upon to present your reading. Questions should be related to the article you
have presented and its relationship to areas discussed in lecture or read in your textbook. This activity
(email notification, presentations, and write-ups) will count 15% of your final grade.

! [ll. Examinations: A mid-term worth 20% of your final grade and a final examination worth 25%
are scheduled for this course. The format for examinations will be short-answer, compare and contrast, in-
terpreting graphs, and essay. The study of the neurosciences is seen as daunting to many students, in part,
because much of the terminology is foreign to new students. While I am a firm believer in the value of
learning the vocabulary of a discipline, as a survey course in the area, I am more interested that you gain a
firm conceptual understanding. Therefore, for each of the examinations you will be allowed to bring in and
use one 4X6 index card where you can list and define as many of the terms you encounter during your read-
ing or lecture as you see fit. Be careful not to try to cram too much information on this card, however, as it
might interfere with the timing and pace needed to be successful during the exam. Examinations Rules:
On the day of a published exam, if you bring your cell phone to class it must be turned off and kept out of
sight. Other than your exam materials, nothing should be on your desktop. If you must excuse yourself for
any reason, please do so quietly and unobtrusively. Please be mindful of your classmates and the silence
they may require in order to be successful. If you finish before others, please put your exam materials, face
down, at the front of the classroom. If you use an index card, it must be turned in with your exam materials.
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IV. Research Paper:All students must complete a formal paper on a relevant topic of their choice
for this course. This activity will comprise 20% of the final grade. These papers will be evaluated on the
basis of style (APA) and content. The actual paper should not be longer than 6-9 typewritten pages (of text
- title page, figures, and references, do not count in determining length of paper) and include at least twelve
independent sources of information on your topic. Two consultations will be scheduled for each student
during the semester. The first one is intended to help clarify and solidify the choice you have made for a
research paper topic. The second one will chart the progress you have made in finding primary sources for
your paper and help define the territory you are covering in your paper. During the second meeting you
should also be prepared to indicate any equipment you anticipate needing for your presentation. Given the
brevity of these consultations, students should feel free to meet with me regarding their papers at any time
during office hours. As to the type of sources that are appropriate for the paper, at least ten of them should
be authored, scholarly articles that include referenced material.

! V. Student Presentation of Research TopicDuring the last two weeks of the semester (basically
the period after T-break) each student will present the topic of their research paper to the class. This presen-
tation should include any web-based resources or other multimedia discovered during research on the paper
that will inform (but also entertain) the class about the significance of your topic. Although the topic of
your presentation and your research paper are the same, you should not use your presentation time to read
your paper, as some of your classmates should have already done so. Instead, the presentation is your op-
portunity to discuss why you chose the topic (why is it an important area worthy of understanding?), what
you discovered during your research, and how your thinking (and possibly beliefs, if not attitudes) has
changed as a result of your inquiry. Since the topic of your research paper will be unique in the class, this
will make you the resident expert in this area. As such, you should limit your presentation to 15-20 minutes
to allow time to clarify and/or answer questions about your topic. This presentation will count 5% of your
final grade.

! VI. Final Essay: During the last hour of the final examination period each student will complete a
final essay based on a question aimed at discovering what you have learned over the course of the semester.
This activity will count 5% of the final grade.

Summary Of Components Contributing To The Final Grade

Class Citizenship & Attendance and Course Engagement™ 10%
Applying What I’ve Learned* 15%
Examinations (Mid-term = 20%; Final = 25%) 45%
Research Paper 20%
Student Presentation of Research Topic 5%
Final Essay 5%

* Continuous improvement (or deterioration) will affect your score.

Final Course Grade: A >90%:; B = 80; C = 70%; D = 60%; F < 60% TOTAL 100%
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Honor & Academic Honesty: As students at Wells College you have an obligation to take exclusive credit
for all of the academic work you have created yourself. You are further obligated to honor your classmates’
work (and that of the rest of the world-wide academic community, of course) by not claiming ownership for
what you have not created yourself. Additional responsibilities include a total avoidance of cheating, fabri-
cation of information, or facilitating such behavior in your classmates. Cases of academic dishonesty will
constitute grounds for a failing grade in the course. In addition, as students of Wells College you should be
thoroughly familiar with the Community Standards Statement and the Honor Code.

Avoiding Mishaps: Some rules of the road...

Make sure you understand all the provisions contained in this syllabus. But also, please
ber that this syllabus is only a guide, and as such, it is subject at any time to change by tf
structor. What this means is that all policies in this syllabus are subject to change at my (
tion. | will notify you of any changes to the syllabus via the class empsyl260@wells.edu

If you need help please take advantage of ofbce hours posted for this course. | am usua
available via email to answer a quick question or to set up an appointment for a meeting.

Being an active learner, i.e., attendance, discussion, raising signibcant questions/issues
or to the class via email, will have an impact on your Pnal grade. Borderline grades wil b
solved by the instructor's subjective evaluation of the quality of your engagement in this g
Past experience indicates that students who are not actively engaged, rarely receive a bt
course grade higher than "C".

If you have an accommodation that needs to be taken into consideration (extra time or sy
location for exams, for example) be sure and check with me during the Prst month of clas
make sure | have all the necessary documentation.

As you review this syllabus, please keep in mind that if you are unwilling or unable to follg
of these course policies, it is your responsibility to drop the class.
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Semester Schedule of Assignments & Activities

BP = Biological Psychology Textbook

Day | Date | Reading Topic / Activity

Th 8/23 | Syllabus Course Overview, Policies, Expectations, and Commitments

BP: Ch. 1 Chapter 1 introduces specialized disciplines that contribute to biolo
cal psychology and organizes them into bve general perspectives:
description of behavior; (2) comparative and evolutionary approach
(3) development and its biological characteristics over the life span
biological mechanisms; and (5) human applications. The scientibc
of relationships between the brain and behavior is placed in historig
context in the latter part of the chapter.

Tu 8/28 | BP:Ch.2 | Scope of Lecture:Chapter 2 eases the student into neuroanatomy b
taking different points of view in succession in order to provide gene
background knowledge on the topic. The brst sections introduce th
dent to the basic cellular units of the nervous system: neurons and
cells. This is followed by an overview of the gross anatomy of the n
ous system, including an introduction to the planes, directions, and
entations used to describe locations in the nervous system. The pe
tive then shifts to functional neuroanatomy to provide some insight
the operations performed by the various divisions of the nervous sy

Th 8/30 Discussion: Applying What You’ve Learned #1 (Chapter 1 or 2)

Tu 9/4 BP: Ch.3 | Scope of Lecture:The discussion in the brst part of the chapter cen
on the ionic transactions of the neuron. Understanding the establist
ment of the resting membrane potential, and the causes and conse
guences of its perturbations, is essential for understanding later mg
rial on pharmacology, endocrinology, and so on. Once the fundame
of neural signaling and synaptic activity have been covered, the leV
analysis is shifted to consider how basic circuits of neurons accomy
different kinds of information processing, how this activity may be
measured, and the consequences of malfunctions.

Th 9/6 Discussion: Applying What You’ve Learned #2 (Chapter 3)

Begin Scheduling Consultations for Paper Topic (<30 minutes)

Tu 9/11 | BP:Ch.4 | Scope of Lecture:Chapter 4 rel3ects the mutually reinforcing charac
of these disciplines by introducing the student to the basic principle
psychopharmacology along with discussion of the major transmitte
systems of the brain. A brief history of the study of neurotransmittef
leads into detailed discussion of the biochemistry and neuroanatorn
the major neurotransmitters. Next, the discussion turns to the actio
drugs and the many transmitters with a multiplicity of associated e
tors that act at synapses. The balance of the chapter is devoted to
most prominent models of drug abuse and emerging treatments for
problem.
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Day | Date | Reading Topic / Activity
Th 9/13 Discussion: Applying What You’ve Learned #3 (Chapter 4)
Tu 9/18 | BP:Ch.5 | Scope of Lecture:Neural and hormonal communication are more th

just complementary: They overlap and are continuous with one andg
It is hard to know how to distinguish between them when you consi
that some endocrine glands release classic neurotransmitters, and
neurons release substances once thought to be exclusively periphg
hormones. Some of the cells of the brain act both like neurons and
endocrine cellsThe endocrine system is a second information prece
ing systemNone that operates on a different time scale from the bra
and thus it tends to Oeven out the bumpsO in neural function. The
rial of Chapter 5 provides necessary background information for lat
chapters on such topics as sex, homeostasis, and memory

Th 9/20 Discussion: Applying What You’ve Learned #4 (Chapter 5)

Deadline for First Consultation

Tu 9/25 | BP:Ch.6 | Scope of Lecture:The evolutionary basis of behavior is sometimes
mentioned only brieRy in the teaching of biological psychology. Thig
omission is a bit puzzling, because the rationale for comparative af
proaches to neuroscience is drawn from evolutionary biology, and i
many ways biological psychology is simply the study of adaptation
a behavioral perspective. The assumption that discoveries made w
particular lab species can be generalized to other species is based
what we know about the relatedness of species, and the extent to v
we can make such generalizations is governed by what we know a
the divergence of species.

Th 9/27 Discussion: Applying What You’ve Learned #5 (Chapter 6 or 7)

Tu 10/2 | BP:Ch.7 | Scope of Lecture:Developmental neuroscience is both a stand-alon
discipline and an important part of every other topic in biological ps
chology. We are increasingly aware that any system we study is he
inBuenced by the life history of the individuals being studied. Many
velopmental disorders have major social and economic costs: Menf
retardation, learning disabilities, progressive dementia in old age, a
many other developmental disorders cost billions and cause enorm
suffering. This chapter covers both the basics of nervous system dg¢
opment and exciting recent work that reinforces a major theme thro
out the textbook: Environmental factors alter the nervous system in
powerful ways

Th 10/4 Mid-Term Examination Chapters 1 -7

Fall Break: 10/ 8 -10/9
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Day | Date | Reading Topic / Activity
Th 10/11 Exam Review & Mid-Term Course Assessment
Tu Oct 16| BP: Ch.8 | Scope of Lecture:Extracting information from the environment is the

key to survival for animals, and evolution has provided each specie
with the specialized mechanisms that it requires for exploiting its pz
ticular ecological niche. Given the wide variety of energies that may,
sampled, it is not surprising that there is a tremendous diversity of {
of sensory receptors. Happily for new students of biological psycho
there are general principles that apply across different sensory syst
The brst part of the chapter introduces these general principles in g
clear fashion and then applies them to the sense of touch. The latte
of the chapter is devoted to pain perception.

BP: Ch.9 | Each organism is equipped to sample only those fractions of physig
reality that mattered to its evolutionary ancestors. Chapter 9 presern
details of the general functioning of four senses that are ubiquitous
least among the more complex vertebrates, while acknowledging th
their exact form and function vary somewhat in different types of ar
mals. Of these, the auditory sense is arguably the most important g
certainly the most complicated; consequently, it receives the maest ¢
erage. For each sense, the mechanisms of transduction are explorg
and the CNS targets of this information are discussed.

Th 10/18 Discussion: Applying What You’ve Learned #6 (Chapter 8 or 9)

Tu 10/23 | BP: Ch. 10 | Scope of Lecture:We humans are visual creaturesNabout a third of
human brain is dedicated to visual functions. The chapter introduce
student to the many levels of analysis that are being applied to theg
wide-ranging concerns of vision science. Along the way, some of th
phenomena that occur as a consequence of disorders of the visual
tem are highlighted and placed in context.

BP: Ch. 11 | The generation of movements and behavioral acts involves a eomp
cated hierarchy of systems that can be analyzed from both an
information-processing perspective and from a neural system persg
tive. Because it is the single system through which an organism inf3
ences its world, the motor system receives and integrates informati
from virtually every component of the nervous system.

Th 10/25 Discussion: Applying What You’ve Learned #7 (Chapter 10 or 11)

Tu 10/20 | BP: Ch. 12 | Scope of Lecture:Reproduction is the currency of evolution. It has

been argued that all topics in psychology, and certainly in biologica
psychology, are ultimately concerned with sex. This topic also begii
delve into individual differences, along with the enormous variation
mating systems among different species and among individuals. TH
chapter approaches the topic of sexual behavior from three perspe
tives: (1) patterns of reproductive behavior; (2) evolutionary forces t
have shaped reproductive behavior; and (3) physiological processe
involved in sexual differentiation of the body, brain, and behavior.
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Day | Date | Reading Topic / Activity
Th 11/1 Discussion: Applying What You’ve Learned #8 (Chapter 12)
Tu 11/6 | BP: Ch. 13 | Scope of Lecture:Complex animals, such as mammals, maintain a

consistent internal environment with great precision. The controlled
variables, such as Buid and salt balance, temperature, and energy
els, provide the key preconditions for the proper functioning of the ¢
of the body. Therefore, it is perhaps not surprising that modern resg
has revealed that the systems involved in homeostatic regulation fe
distributed, parallel mechanisms. Special attention is also given to {
problem of obesity and weight loss, an issue that plagues many hu
but that may become more manageable in light of recent discoverig
about the complicated mechanisms of the regulation of feeding ano

storage.
Th 11/8 Discussion: Applying What You’ve Learned #9 (Chapter 13)
Tu 11/13 | BP: Ch. 14 | Scope of Lecture:Much of our experience of the universe comes-n

cles: the endless parade of the seasons, the waxing and waning of
moon, dawn breaking and night falling. Organisms blend themselve
into all these rhythms seamlessly, and viewed objectively, rhythmic
a remarkably pervasive feature of daily life.The brst part of the cha
provides an introduction to the functioning and neural bases of the

logical timepieces that track and predict rhythmic environmental ev¢
The remainder of the chapter is devoted to sleep, a phenomenon W
mechanisms remain among the most mysterious of rhythmic behay

Th 11/15 Discussion: Applying What You’ve Learned #10 (Chapter 14 or 15)

Tu 11/20 | BP: Ch. 15 | Scope of Lecture:Emotion is one of the most elusive constructs in g
chology, yet one of the most inherently interesting. From the perspe
of ultimate causation, emotion is reasonably easy to understandNn
people would agree that emotional states evolved in order to organ
behavior in adaptive ways. It is the proximal causation of behavior {
has been more difbcult to approach. The chapter focuses on some
more promising aspects of this work, including facial expression, st
and health, and, from a more neurobiological perspective, the spec
role of limbic system structures in the generation of emotional state

Thanksgiving Holiday: 11/21 - 11/25

Dont you know about the bird? Well everyhodiys heard, about the bivd | Bird bird bivd., the bird is the word ! (yeah, thatll do) __

Day | Date | Reading Topic / Activity
Tu & 11/27 Student Paper Presentations
Th & 29
Tu 12/4 Exam Review and Instructor Evaluations
Tu 12/11 Final Examination & Essay: Chapters 8-15 ~ 9 - Noon
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