University of Scranton

Course Approval Form
New Course:  Biology 444 Sensory Biology
CAS 2003-2004 Item #18

(To be used when proposing new courses or making changes to existing courses)

Attach the following:
1.   
A brief course description;
2.   
A sample syllabus which includes:

a. student learning objectives and how they will be assessed;

b. an outline of topics to be addressed in the course;

c. assignments for readings, papers, oral projects, examinations, etc. and their relationship to (a.).
3.  Rationale for the course, including how it fits with the existing curriculum; prerequisites (if any) and rationale; and course level and rational.

4. List of resources needed for the course:  library, laboratory equipment, other special materials or facilities; and

5. A brief description of the evaluation procedures that will be used to determine the extent to which student outcomes (given in 2.a) have been achieved.  Indicate ways in which results of the evaluation will be used not only to grade students but also to modify how the course is taught.
Initiator (Contact Person):  Dr. George Gomez
The initiator will also serve as the sole faculty member teaching the course.  His area of research focuses on sensory systems (olfaction) and has received extensive training in Sensory Biology in his pre- and post-doctoral years.  In addition, this course was first tried as a tutorial (Bio. 398H) in the summer term of 2003 to test its viability as a course.

Department(s): Biology
Suggested Course Number / Prefix: Biol. 444
Course Title (for Catalog): Sensory Biology
Credit Hours: 3.0
Expected Enrollment:  20 to 35 (maximum)

Catalog Copy/Course Description: (50 word limit)

	The course applies multidisciplinary approaches to the study of senses: physics of stimuli, anatomy of receptor organs, neurophysiology of receptor cells, anatomy and central processing, animal behavior, and artificial sensor design.  The course focuses on terrestrial vertebrates with occasional discussions on aquatic sensory systems.  Three hours lecture.


Frequency of Offering:
Every Year
____X____
Every Other Year 
_________

Anticipated Initial Offering:    Year

___2004__
Semester

 Spring__
Will this course replace an existing course (or courses?)  __________ Yes
____X______No

Purpose of Course (Check all that apply)


Major Requirement
____X____

Major Elective
    ______X______


Cognate

________

Other Elective
    _____________

Other (specify)__________________


General Education
________


(Must be reviewed by Conference Committee on Curriculum)


Please indicate the proposed category(ies):



Writing Intensive
_______
Cultural Diversity

_________



Humanities

_______
Social/Behavioral Sciences
_________



Natural Sciences
_______
Theology/Philosophy

_________

Quantitative Reasoning __________


Explain how the proposed course will fulfill the indicated requirements

	The course will focus on biological properties of sensory systems and will require an understanding and discussion of biological phenomena.  It will integrate knowledge from a variety of biological disciplines, and lead to a deeper understanding of basic biological principles.


Is this Course an Interdisciplinary Course? ______________Yes
______X_____ No

Colleges Cooperating in Offering Course:



College of Arts and Sciences:


_____X____



Panuska College of Professional Studies:
__________



Kania School of Management


__________



Graduate School



__________

Other, similar courses currently in the University’s course inventory: 

Psyc 230 (Sensation and Perception)

Discuss extent of overlap with existing courses: 

Individual lectures on selected topics in this course are given in the following courses


Physiology (Biology 245).  In this course, introductory material and the basics of the physiology of sensory systems is discussed.  This will serve as and important foundation for advanced topics on these sensory systems that will be discussed in the proposed course, thus Biology 245 will be required as a prerequisite.

Neurophysiology (Bio. 348) – vision, hearing, and the vestibular system.  This course focuses more on the neuroanatomy, central processing, and motor outputs associated with sensory systems.  The proposed course focuses on the stimulus, receptor inputs, and behavioral responses, thus providing a perfect complement to the lectures of Biology 348.

The Psychology Department offers Psyc 230 (Sensation and Perception), a course geared for psychology majors.  This course focuses on the basic human psychophysical properties of the senses.  Although the topics overlap, this course does not satisfy the requirements for the Biology major.  In addition, the proposed course places greater emphasis on Biological principles (focusing on vertebrates without ignoring invertebrates) and thus the course content would be geared more towards Biologists rather than Psychologists.

The Physics Department lists courses such as Seeing the Light (Phys 103), Optics (Phys 473), and Acoustics (Phys 474) that encompass aspects of the proposed course in greater detail.  None of these courses covers the entire spectrum of sensory systems, and both emphasize the physical aspects of the stimulus.

ATTACHMENTS
Attachment #1:  Brief Course Description

Sensory Biology is a discipline in which we attempt to gain an understanding of how organisms extract information from their environment.  One of the key characteristics of life is the ability to respond to environmental stimuli.  Organisms must be able to interface with the stimulus, transduce the information into a neural signal, interpret the neural input, and initiate behavioral responses that are appropriate to the stimulus.  This course will focus on each aspect of this process for each sensory modality.  The discussion of a sensory system will begin with the physical nature of the stimulus (sensory systems will be divided into chemical, mechanosensory, and electromagnetic senses).  This will be followed by the biological interface between the stimulus and the receptor organ, and will focus on the physics of stimulus detection.  Then the transduction and neural encoding of the stimulus will be discussed, followed by discussions on central projections, behavioral outputs (psychophysics), and artificial sensory systems.  Thus the course will encompass a broad spectrum of biological disciplines (biophysics, anatomy, neuroscience, psychophysics, and artificial intelligence) using sensory systems as a unifying theme.  In addition, the class will engage in discussions on the ecological and evolutionary constraints on sensory system design.

To simplify the scope of the course, material will center on the sensory biology of terrestrial vertebrates, with occasional comparisons to systems found in aquatic animals (when relevant).
Attachment #2:  Sample Course Syllabus

Student learning objectives:

The overall goal of this course is for students to gain both an understanding of how sensory systems function as well as experience with integrating knowledge from various scientific disciplines.  Upon completion of both the lecture and laboratory portions of this course, students will be expected to:

1. Enumerate and characterize the four basic aspects of stimuli: quality, intensity, spatial distribution, and temporal properties, and how they differ across stimulus modalities.

2. Describe the wave properties of matter and their relevance for mechanosensory and electromagnetic senses.

3. Demonstrate an understanding of how each sensory stimulus interacts with biological structures of the different sensory modalities.

4. Describe the process of sensory transduction for each major sense.

5. Discuss how aspects of stimuli are represented in a neural code.

6. Discuss how specific psychophysical phenomena arise as a result of stimulus transmission, reception, and/or central processing.

7. Outline the basic principles behind designing artificial sensory organs.

8. Discuss the ecological and evolutionary constraints on sensory system design.

Student outcomes will be assessed using three unit exams and a comprehensive final exam.

Grading Methods:

Course grades will be determined by performance on the following assignments:


Unit Exams I - III - 



 100 pts. each


Comprehensive Final Exam


 150 pts.



 


TOTAL

  450 pts.

Exams I, II, and III will be unit exams covering material presented in the lectures indicated on the course syllabus.  Each unit exam will only cover matter discussed after the previous exam (or from the beginning of the course, for Exam I).  The Comprehensive Final Exam will be given during the final examination period and will cover the major concepts taken during the entire semester.  Exam questions will only be related to topics covered in lecture, but will require students to integrate material from sections presented independently in class. Exams will test the students’ comprehension of the material covered by requiring them to apply knowledge to situations not directly discussed during lecture.


All exams will follow roughly the same format.  The first 1/3 of each exam will be primarily multiple choice, fill in the blanks, and one-sentence definitions.  The second 1/3 of the test will consist of short-answer questions requiring two to five sentences to complete.  The last third will consist of a longer essay question or two, requiring up to a full page to answer thoroughly.

Grades will be based upon the total points earned versus the total points possible over the course of the semester, and will determined by the following scale:

Percentage

Grade earned

     Percentage

Grade earned

93-100


A


73-76.99

C

90-92.99


A-


70-72.99

C-

87-89.99


B+


67-69.99

D+

83-86.99


B


60-66.99

D

80-82.99


B-


<60


F

77-79.99


C+

Outline of Lectures

For a full semester, it is anticipated that the course will consist of 25 class periods: 22 lectures and three exams.

The semester will be planned as follows:

	Lecture
	Topic

	1
	Course introduction and introduction to signal detection theory

	2
	Aspects of sensory stimuli: quality, intensity, spatial, and temporal properties

	3
	Introduction to cell signal transduction; properties of chemical stimuli

	4
	Olfaction: peripheral mechanisms and transduction, and central projections

	5
	Olfaction: psychophysics and chemical communication; artificial noses

	6
	Vomeronasal system and pheromones

	7
	Trigeminal chemoreception

	8
	Taste: peripheral mechanisms, transduction, central projections, and behavior

	9
	Wave theory and stimulus transmission

	10
	Sound waves: generation, propagation, and sound frequencies

	11
	The cochlea and hair cells: physics and physiology

	12
	Central projections and sound-mediated behavior

	13
	Vestibular system, balance, and proprioception

	14
	Tactile system

	15
	Touch in other systems: lateral lines, mechanosensory hairs; artificial sensors

	16
	Properties of light: the electromagnetic spectrum, color, polarization

	17
	Properties of light II: lenses and optics, and the optical properties of eyes

	18
	The vertebrate retina and the physiology of photoreceptor cells

	19
	Processing in the outer and inner plexiform layers of the retina

	20
	Central processing of visual stimuli

	21
	Visual mediated behaviors and capabilities; disorders related to vision

	22
	Electric and Magnetic senses


Exams will be distributed in the semester (every 6-7 lectures) depending on the semester schedule, holidays, and breaks.

Discussions on artificial intelligence and the design of artificial sensors will be interspersed throughout the course, especially in relation to central processing and behaviors.

Attachment #3:  Rationale for the Course

The process of sensory reception involves a wide array of scientific disciplines.  Distribution of stimuli is largely governed by physics.  Interaction of stimuli with organisms is dependent on anatomy and biophysics.  Signal transduction involves cell biology and neurophysiology.  Sensory processing and integration rely on neuroanatomy and physiology.  Behavioral outputs are the bases of biopsychology and psychophysics.  Sensory systems evolved under and are influenced by the physics of stimulus dispersal, behavioral needs of an organism, and the biophysics of neurons.  This course provides a unique opportunity for students to learn how to integrate knowledge and information from a wide variety of disciplines.  It also allows students to investigate the interrelationship between various branches of science, and speculate how to use this information to understand or design new approaches to processing information acquired from environmental stimuli.

This course is designed primarily for Biology majors and will be applicable for Neuroscience or Biophysics majors.  There is no current course in the Biology curriculum that deals exclusively with sensory systems.

Students will require a basic knowledge of biology and physics and would thus need Biology 141, 142, and 245, and Physics 120 and 121 (or concurrent enrollment with Physics 121).  Students with background in other physics courses may take the course with the permission of the instructor.  Since the course requires a basic understanding of a broad array of scientific disciplines, it is suggested that the course be given a 400-level status.
Attachment #4:  List of Resources Needed for the Course

For this course, there is no REQUIRED textbook; however, the instructor will recommend the book Biology of Sensory Systems by C. U. M. Smith (J. Wiley & Sons, 2000) for further reference and understanding of the material.  There is no textbook currently in the market that encompasses the entire range of topics, thus all course material will be presented during the lectures, and examinations will be based exclusively on lectures.  However, the instructor will post supplementary material (journal articles, websites) on Blackboard, and will thus require resources from the Library as well as Blackboard access.

Attachment #5:  Evaluation Procedures

Students’ academic progress will be assessed exclusively through examinations.  The examinations will include a significant proportion of essay questions as well as original problem solving approaches to sensory system design.

At the end of the course, students will be given an evaluation to assess the difficulty of the subject matter, the relevance of the topics, and the integration of the various disciplines of science.  Subject matter and teaching approach will be modified based on students’ input.

