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I.
Introductory Information 


A.
Department Name:    
Biological Sciences


B.
Department Catalog Number:  
BIOL410


C. 
Course Title:  
Organismal Physiology


D. 
Semester Hours Credit:   
3 


E.
Clock Hours Per Week:  
5 hours (2 lecture and 3 lab hours)


F.
Overlays:  

None


G.
Restrictions:  BIOL106 & 107; CHEM120 & 121; Six additional hours of 



Biology at the 200-300 levels or permission of instructor.     

II.
Description of Course 


A.  Catalog Description: 



A study of homeostatic mechanisms and systems in organisms and their relation to 



fundamental chemical and physical events in cells.  Topics such as bioenergetics, 



osmoregulation, movement and information processing are discussed as they relate to the 




function of organisms.


B.  Comprehensive Description:


This course is designed in part as a capstone utilizing concepts learned in previous science


courses.  The course is intended to take the student above the cellular level in functional biology

 
by using chemical, cellular and molecular concepts as a basis for the discussion of higher-level 


functions.

 

The theme is homeostasis or the physiology of compensation for environmental change.  

 
The responses to external stimuli and the manner in which organisms compensate is 


discussed in relation to energy needs, thermoregulation, osmoregulation, movement, 

hemoregulation  including blood buffering, and information processing including neural and hormonal systems.  Although animal physiology is stressed, some examples of protistian and plant physiology are used.


The content of this course relates to standards of the Interstate New Teacher Assessment and Support  


Consortium (INTASC) Standards, the National Council for Accreditation of Teacher Education (NCATE), 


National Science Teachers Association (NSTA), and the Pennsylvania Department of Education (PDE) 


Standards for Secondary Education Biology.




This course addresses INTASC Unit Standard One:  Subject Matter and NCATE/NSTA standards:





1. Content, 2. Nature of Science, 3. Inquiry, 4. Context of Science, and 7. Social Context.





This course also addresses the following PDE Biology Standards at upper course level:





I. B.  Molecular and cellular biology and chemical basis of life.





I. D.  Structure, function and development of organisms.





I.E.  Ecological relationships among populations, communities and ecosystems

III.  
Exposition: 

  
A.   Objectives: 



Upon successful completion of this course students will be able to do the following:

     
 1.  
Understand  the importance of working with living organisms compared to using models to 



investigate physiological phenomena.


 2.  
Describe the theory and use of scientific instrumentation to investigate physiological phenomena.


3.  
Demonstrate the ability to communicate the relationship between physiological concepts discussed in lecture and investigated in the laboratory.



4.
Describe how cellular structure of specific organ systems determines the function of that system.





5.  
Describe how the molecular biology of cells and organs functions to maintain the organism 




at the organism level.

 

6. 
Describe function at the organism level especially as it relates to external environmental changes 




and the physiological processes utilized by organisms to maintain homeostasis.


7.  
Describe how organisms can survive as individuals and populations in specific ecosystems based on the function of specific organ systems.




8.  
Integrate concepts of biology, chemistry and physics for an understanding of the function 



of organisms.




B.  
Activities and Requirements: 


Activities will include lectures and discussions of assigned reading material. Students are expected to attend and participate actively in 2 hours of lecture and 3 hours of laboratory per week.  Lecture material will parallel concepts covered in the laboratory. Lectures may be augmented by using multimedia such as Power Point, Smart Technology, Internet web sites and other interactive teaching/learning tools. Lecture concepts are reviewed on a course web page that students are expected to access.  

In the Laboratory, students will work individually and in small groups to investigate concepts discussed in lecture.   The labs are designed so that students will become proficient at developing research questions, formulating and then utilizing methods to answer those questions, analyzing data and formulating results, and effectively communicating results of investigations to others through writing and other means.


Activities Related to Objectives in III. A.






1.
In the laboratory, students will conduct investigations using living organisms such as insects, 





amphibians, mice, and rats.  Students will also utilize computer simulations and other 




models of organism function. Students are required to work, in large part, with living organisms in an effort to expose them to the vagaries of living systems as they utilize the scientific method.   This activity satisfies above III. A. Objective 1.




2.
Students are expected to demonstrate the application and understanding of specific 





physiological instrumentation such as oscilloscopes, transducers, bioamplifiers, kymographs





respirometers, and other measuring devices.  This activity satisfies above III. A. Objective 2.





3.
To demonstrate ability to communicate students are expected to maintain a laboratory   notebook of experimental results and write lab reports in the scientific format.  Students are also expected to participate in laboratory discussions of experimental results.  These discussions will include individual and group results and conclusions based on lecture and laboratory materials.  This activity satisfies above III. A. Objective 3.








4.
In lecture, physiological concepts are presented that emphasize function at the organ system






level so that students will understand function at the organism level.  Discussion of cell and 






sub-cellular structure and function are necessary for students to understand higher level 



function while maintaining homeostasis in attempt to cope with changing ecosystems. Students are expected to participate in lecture discussions presented in an interactive format utilizing multimedia such as Power Point and Smart Board Technology. This activity satisfies above III. A. Objective 4-7.



5.
Students will be expected to integrate concepts of biology, chemistry, and physics to understand the interaction and survival of organism in their changing external environment.  This activity satisfies above III. A. Objective 8.



C.  Major Units and Time Allotted: 
Hours




1.  Introduction and Overview

0.5






2.  Thermodynamics and Life

1.0






3.  Energy Transformations in Organisms (Autotrophs/Heterotrophs)

3.0





 
4.  Energy Needs of Organisms:  BMR/SMR/FMR

2.0



 
5.  Thermoregulation

2.5




6.  Osmoregulators and Osmoconformers

5.0



7.  Buffering Systems in Organisms

3.0
  






8.  Movement of Organisms

4.0





9.  Cardiac Physiology

4.0




10.  Information processing:  Nervous System and Hormones

5.0



 
11.  Laboratory Experiments

42.0


D.  Materials and Bibliography:



1.
Suggested Textbook:




Randall, D. et..al., 2002.  Animal Physiology Mechanisms and Adaptations.



 
Freeman, N.Y. 736 pp.



2.  
Other Materials:




Laboratory experiments and procedures will be written by instructor and may be used




in the form of a manual.



3.   Bibliographic Support:  




Ashcroft, F. 2000.  Life At The Extremes: The Science of Survival.  University of California




Press.




Bloomfield, M.M., 1992.  Chemistry and The Living Organism.  Wiley Pub. 



Brenner, B.  1996.  Brenner and Rector’s The Kidney.  Saunders Pub.



Cameron, J. 1986.  Principle of Physiological Measurement.  Academic Press.



Chapman, R.  1999.  The Insects Structure and Function.  Harvard Univ.



Press.




Darnell, J.  1990.  Molecular Cell Biology.  W.H. Freeman Co. 



Drew, B. J., (Ed.), 1994.  Cardiac Physiology.  Saunders Pub.


 
Evans, D. 1993.  Physiology of Fishes.  CRC Press.



Gowenlock, A. (Ed.). 1988.  Practical Clinical Biochemistry.  CRC Press.



Gregor, R. 1996.  Comprehensive Human Physiology: From Cellular Mechanisms



To Integration.  Springer Verlag.



Guyton, A.  2001.  Textbook of Medical Physiology.  W.B. Saunders Co.




Hadley, M.  1996.  Endocrinology.  Prentice Hall. 



Hein, M.  1990.  Foundations of College Chemistry.  Brooks Cole Pub.



Hill, R.W., 1976.  Comparative Physiology of Animals An Environmental



Approach.  Harper & Row Pub. 



Hoar, W.  1983.  General and Comparative Physiology.  Prentice-Hall.


Hochachka, P. et. al. 2002. Biochemical Adaptation: Mechanism and Processes



in Physiological Evolution.  OxFord Univ. Press.




Hopkins, W.G., 1995.  Introduction To Plant Physiology.  John Wiley & 


Sons.

Menge, B. et. al. 2002.  Environmental Stress, Bottom-up Effects, and Community Dynamics:  Integrating Molecular Physiological and Ecological Approaches.  Integrative & Comparative Biology.  Vol. 42.



Nelson, P.  2004.  Biological Physics: Energy, Information, Life.  W. H. Freeman.



Preest, M. et. al. 2003.  Effects of Body Temperature and Hydration State on Organismal 



Performance of Toads, Bufo americanus.  Physiological & Biochemical Zoology. Vol. 76. 



Quinlan, M. et. al. 1999.  Respiratory Physiology and Water Relations of Three Species



of Pogonomyrmex Harvester Ants.  Physiological Entomology. Vol. 24.



Sackheim, G.  1981.  Chemistry For The Health Sciences.  MacMillan



Pub.



Strange, K.  2000.  Model Organisms:  Comparative Physiology or Just Physiology?



Journal of Physiology. Vol. 48.



Stone, G. et. al. 2000.  Environmental Physiology of Animals.  Blackwell Science Inc.



Thibodeau, G.  1996.  Anatomy and Physiology.  Mosby. 




Tillery, B.W., 1991.  Physical Science.  Wm. C. Brown.  



West, J. 1999.  Respiratory Physiology. Lippincott Pub.



Wigglesworth, V.B. 1972.  Principles of Insect Physiology.  Chapman  and Hall

IV.  Standards:

Grades will be determined in accordance with university policy, and will be based on student 


demonstration of a mastery of course material through such means as exams, quizzes, and


 laboratory work including lab reports and data books. 


Assessment Related to the Objectives:


1.
Students understanding of different methodologies used to investigate physiological concepts (models vs. living 



organisms) will be determined through laboratory discussions, laboratory quizzes and written lab reports.  


2.
Students will also be tested in the laboratory on their understanding of why particular physiological equipment was used and how it functions.  The pros and cons of newer technology (transducers for example) with older and still reliable technology (kymographs) will be determined through lab discussions and lab reports.


3.
Utilizing data books and lab reports, students will be expected to compare and discriminate between results obtained through models, simulations, and living organisms.  Lab reports will be graded based on



the ability of the student to write in the scientific method including their ability to properly organize



 analyze and interpret data as well as concluding results based on the collected data.  Students are also graded



on their understanding of expected outcomes in specific investigations.


4.  
Lecture exams will test students’ understanding of cell and molecular structure including the



interrelationship of chemistry and physics to determine their understanding of organ system



function.  Students will also be expected to explain homeostasis and survival of organisms 



based on system analysis, organism adaptation, and changes in the external environment.  


5.
Student understanding of lecture concepts will be determined in part by their active participation in lecture presentations.  Active participation will be determined by the student’s ability to respond to questions posed and the student’s ability to correctly manipulate or animate physiological models constructed through Power Point and Smart Board Technology.  
 

V.
Rationale and Impact:


A.
This revision is needed for PDE and NCATE accreditation.

B.
This course is required of B.S. Biology majors, B.S. Biology/Chemistry majors, B.S. Secondary Education 



science majors, and is taken by many Health Science majors as part of their requirement of six hours of upper-



level Biology.  This course provides a capstone for Biology majors in that they are required to synthesize new 



information as well as information learned in lower level biology, chemistry, and physics courses.   Students 



successfully completing this course should have an in-depth background necessary to understand complex 



physiological concepts and should be well prepared to utilize this knowledge at the post graduate level.


C.
This satisfies a core requirement for all B.S. Biology, Biology/Chemistry, and Secondary Education Biology 



students, and is taken by Health Science students.

VI.
Cost and Staff Analysis: 

A. 
This course will be taught by current faculty of the Department of Biological Sciences and requires funding comparable to most laboratory-based science courses with multiple sections.


B.
This course is taught every Spring semester.

VII.
Date Approved by University President:
_____________________________________________________   ___________________

                           (Signature)                                                           (Date)
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