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EXECUTIVE SUMMARY

Proposed Program Title: 

Bachelor of Science in Biological Science - Life Sciences Specialization

Proposed Credential Nomenclature: 

B.Sc. (Honours) in Biological Science

Disciplines/Fields of Study:   

Life Sciences
Is a work experience/work placement term required for degree completion? 

Work experience is not required for degree completion, but work placements

will be facilitated for interested students through the University's Career and Employment Services Office.

Anticipated Program Start Date: September 2005.  Given sufficient demand and background preparation, students may enter the second year of the program in September, 2005.

Description of the Proposed Program 

The School of Science proposes the addition of a Life Sciences specialization within the Biological Sciences Honours BSc Program.  The program map for the proposed specialization is provided.  The program is based on courses in the existing specializations in Biological Science, and consists of an integrated and focused combination of existing Biology and Chemistry courses, with the addition of 2 courses in the neuroscience area (Introductory Psychology: PSYC1000U and Introductory Neurosciences: BIOL3060U), and the course Human Anatomy: BIOL2050U.  

The proposed specialization in the BSc (honours) Biological Science program provides an integrated basic grounding in the life sciences, providing an attractive science-based program for students wishing to proceed to post-degree studies in a related area or in medical science.  Like all the existing specializations in Science (Biological and Physical), it has a common first-year core of courses in calculus, biology, chemistry, and physics, providing a sound and broad foundation in basic areas of science.  The only difference is a specified psychology course in the proposed specialization.  The specified second-year courses are the same as the core courses in the existing specializations in Biological Science (Pharmaceutical Biotechnology and Environmental Toxicology). This common core provides flexibility for students in deciding upon their ultimate specialization.
Admission, promotion and graduation requirements are exactly the same as those in place for the Biological Science (regular) degree program and its other specializations in Pharmaceutical Biotechnology and Environmental Toxicology.

Program Learning Outcomes and Curriculum Design

All the attributes of the original biological program are retained, including program learning outcomes, course content and sequencing and the maintenance of appropriate degree level standards.  
Additional program learning outcomes specific to this stream include:

   
· Understanding of anatomy, and specifically a detailed understanding of the structure and functioning of the human body;

· Understanding of how the brain and nervous system work; 

· Understanding of what happens when the brain becomes damaged and disorganized, and degenerates

Only two of the courses in the proposed program are new (Anatomy and Introductory Neurosciences); draft outlines for these new courses are provided in this submission.  
Resource Requirements

Anatomy and Neuroscience labs can be held in existing Biology facilities; a modest amount of specialized equipment, samples etc. will be needed for the 2 new courses.  Modest library holdings for these 2 courses will be needed as well.  In view of its modest resource requirements, the proposed specialization is expected to be a very cost-effective addition to the UOIT Biological Science offerings.
Projected Enrolment and Faculty Growth

Projected steady-state enrolment is 50 students per year entering the program.  Since there are only 2 new courses required for the program, the faculty resource requirements are minimal.  These new courses and the associated laboratory requirements entail the addition of the equivalent of at approximately 1 faculty member, beginning in July, 2006.

BSc in Biological Science - Life Sciences Specialization
Shading indicates a new course.  All other courses have been previously approved by PEQAB in conjunction with the Biological Science or other UOIT programs.
	Year-Sem.
	Subject
	Subject
	Subject
	Subject
	Subject

	1-1
	Chemistry I 

CHEM1010U
	Biology I

BIOL1010U
	Physics for Biosciences I

PHY1030U
	Calculus I

MATH1010U
	Scientific Computing Tools

CSCI1000U

	1-2
	Chemistry II

CHEM1020U
	Biology II

BIOL1020U
	Physics for Biosciences II

PHY1040U
	Calculus II

MATH1020U
	Introductory Psychology

PSYC1000U

	2-1
	Introductory Physiology

 BIOL2010U
	Cell Biology

BIOL2030U  
	Introduction to Organic Chemistry

CHEM2020U
	Statistics and Probability for Biological Science

STAT2020U
	Elective* 

	2-2 
	Biochemistry

BIOL2040U
	Genetics and Molecular Biology

BIOL2020U
	Elective*
	Collaborative Leadership

BUSI2000U
	Human Anatomy

BIOL2050U 

	3-1
	Organic Chemistry

CHEM3020U


	Laboratory Methods in Molecular Biology

BIOL3010U
	Principles of Pharmacology and Toxicology

BIOL3020U
	Elective*
	Developmental Biology 

BIOL3050U

	3-2
	Physiology of Regulatory Systems 

BIOL3040U
	Microbiology and Immunology

BIOL3030U  


	Fundamentals of Neuroscience 

BIOL3060U


	Elective*
	Management of the Enterprise

BUSI1600U

	4-1
	Independent Research Project I 

BIOL 4510U
	Elective**
	 Elective*

	Advanced Biochemistry

BIOL 4070U


	Elective*

	4-2
	Elective ** 
	Bioethics

BIOL 4080U 


	Advanced Topics in  Pharmaceutical Biotechnology

BIOL 4050U
	Elective*
	Elective*


**Biology Electives:     2 courses chosen from the following:  

BIOL 3610U  Comparative Zoology,  BIOL 3650U Fundamentals of Nutrition, BIOL 4040U  Applied Molecular Biology, BIOL 4060U  Functional Genomics and Proteomics, BIOL 4620U Animal Behavior ,  BIOL 4520U Independent Research Project II

*Students are required to take 4 science electives and 4 liberal studies electives
PROGRAM ADMISSIONS REQUIREMENTS
	
	Program Admission Requirements

	Academic


	12U English
12U Advanced Functions and Introductory Calculus
2 grade 12U credits from: Biology, Chemistry, Physics, or Geometry & Discrete Mathematics
2 additional 12U or 12U/C credits

Applicants will be required to have a minimum 70% overall average. A combined minimum average of 70% is also required in the mathematics and science courses.

	Language Proficiency Test
	All applicants are required to give evidence of their oral and written proficiency in English.  This requirement can be satisfied with one of the following criteria:
- Their mother tongue or first language is English.    OR

- They have studied full time for at least three years (or equivalent in part-time studies) in a university where the language of instruction and examination was English.    OR

- They have achieved the required proficiency on one of the tests in English language acceptable to UOIT.




PROMOTION AND GRADUATION REQUIREMENTS

	COURSE TYPE
	PROMOTION
	GRADUATION

	Courses in Disciplines Outside the Main Field(s) of Study
	GPA of  2.0 (63-66%)


	GPA of 2.0 (63-66%)



	Courses in Disciplines Within the Main Field(s) of Study
	GPA of  2.0 (63-66%)


	GPA of 2.0 (63-66%)



	Overall
	GPA of  2.0 (63-66%)


	GPA of 2.0 (63-66%)




PROMOTION CONTENT STANDARD

Many universities have programs that specialize in one or more aspects of biology and neuroscience.  Few have programs that provide an integrated study of the life sciences, as does the proposed UOIT specialization.  One such program is that at Queen’s University, Kingston, Ontario.
Queen’s University has a Life Sciences program with very similar course content to the proposed UOIT Biological Science specialization.  The Queen’s program offers a broader choice of elective courses, reflecting its base in a medical school, but the set of core courses in both programs is very similar.  The Queen’s program lacks the designated UOIT breadth courses Collaborative Leadership, Management of the Enterprise, and Bioethics.
PROGRAM LEVEL LEARNING OUTCOMES
The shading indicates new UOIT courses associated with the proposed specialization.  The remaining courses have all been previously approved by PEQAB as part of the Biological Science or other UOIT programs.
	Program Level Learning Outcomes
	Program requirement(s), or segments of requirements, that contribute to this outcome 

	1. apply knowledge and understanding of the concepts, theories and principles of the biological sciences as they relate to the processes and mechanisms of life from molecular to cellular and from organism to community


	Most courses are designed to present concepts, theories and principles related to the field.  Examples of specific courses include:  Biology I and II, Biochemistry, Introductory Physiology, Cell Biology, Genetics & Molecular Biology, Developmental Biology, Microbiology & Immunology, Introduction to Organic Chemistry, Advanced Biochemistry, Principles of Pharmacology & Toxicology, 

	2. utilize knowledge to analyze, evaluate, and apply the scientific concepts, techniques and processes involved in the study and conduct of biological science


	 Laboratory Methods in Molecular Biology, Introductory Physiology, Physiology of Regulatory Systems, Microbiology and Immunology, Independent Research Project, Functional Genomics and Proteomics, Applied Molecular Biology, 

	3. explore the current state of knowledge in biosciences and investigate innovative solutions to significant biological problems


	Independent Research Project, Functional Genomics and Proteomics, Advanced Topics in Pharmaceutical Biotechnology, Advanced Biochemistry

	4. appreciate and evaluate the importance of new and emerging technologies in biological sciences


	Bioethics, Advanced Topics in Pharmaceutical Biotechnology, Microbiology and Immunology, Laboratory Methods in Molecular Biology, Management of the Enterprise

	5. examine the social, cultural, ethical, environmental, safety and economic consequences of bioscience-based developments, in local, national and global contexts
	Bioethics, Independent Research Project, Advanced Topics in Pharmaceutical Biotechnology

	6. understand and utilize contemporary laboratory and measurement techniques,  procedures, safety protocols and equipment relevant to the biological sciences


	All courses with laboratory components will contribute to the achievement of this program outcome.  

Some examples are: the core year one courses, Introductory Physiology, Cell Biology, Introduction to Organic Chemistry, Microbiology and Immunology,  Laboratory Methods in Molecular Biology, Physiology of Regulatory Systems


	Program Level Learning Outcomes
	Program requirement(s), or segments of requirements, that contribute to this outcome 

	7. plan and implement experiments and investigations, critically examine the results and draw valid conclusions 


	Courses with laboratory components will contribute to the achievement of this program outcome.  

Some examples are:  Laboratory Methods in Molecular Biology, Independent Research Project, Functional Genomics and Proteomics

	8. evaluate the level of uncertainty in experimental results and theoretical predictions in light of the diversity and variability inherent in living systems and compare these results with expected outcomes, published data or current hypotheses
	Laboratory Methods in Molecular Biology, Independent Research Project,



	9. explain the principles and practices of sustainable development and the interactions involving human activities and living systems 


	Biology I and II

	10. communicate effectively in written, spoken and visual format with both technical experts and with members of the general public on science issues 


	Collaborative Leadership, Cell Biology, Genetics & Molecular Biology, Independent Research Project

Advanced Topics in Pharmaceutical Biotechnology
Applicable to all required courses, biology electives, science elective courses and also to non-science elective courses

	11. use current  Information Technology techniques and tools to access, store and retrieve information, to acquire and process data, and to analyze and solve problems


	Scientific Computing Tools, Independent Research Project, Functional Genomics and Proteomics, Laboratory Methods in Molecular Biology

Every student in the program will have a laptop computer and access to the University Intranet and the Internet.  The use of technology will be integrated into all courses, in varying degrees, as part of research, class and assignment preparation, presentations.

	12. contribute to multidisciplinary and multi-cultural teams, in both membership and leadership roles


	Cell Biology, Genetics and Molecular Biology, Advanced Topics in Pharmaceutical Biotechnology
Applicable to all courses (required, biology and other science electives, non-science electives) in which students are engaged in group activities and assignments

	Program Level Learning Outcomes
	Program requirement(s), or segments of requirements, that contribute to this outcome 

	13. recognize and value the alternative outlooks that people from various social, ethnic and religious backgrounds may bring to scientific endeavours 
	Collaborative Leadership, Bioethics, Genetics and Molecular Biology, 

	14. understand management and/or business practices relevant to employment situations, including the importance of quality management and quality performance
	Collaborative Leadership, Management of the Enterprise

	15. use well-developed strategies to update knowledge, and to maintain and enhance learning throughout life


	Applicable to all courses in which students are required to utilize various resources and conduct research to prepare for discussions, reports, assignments or presentations

Examples include:

Collaborative Leadership

Independent Research Project,

Functional Genomics and Proteomics, Genetics & Molecular Biology, Advanced Topics in Pharmaceutical Biotechnology, Developmental Biology

Every student will have a laptop computer and the access to University Intranet and the Internet.  All alumni will retain lifelong access to information on the Intranet for their future career needs.

	17.  understand anatomy, and specifically     

       the structure and functioning of the human body;


	Human Anatomy

	18. Understand how the brain and nervous system work; understand what happens when the brain becomes damaged and, disorganized, and degenerates
	Fundamentals of Neuroscience


ACADEMIC COURSE SCHEDULE

  B.Sc. in Biological Science (Honours) - Life Science Specialization (Baccalaureate Full-Time Studies)

	Year and Semester
	Course Title
	Total DW Course Semester Hours
	Total DO Course Semester Hours
	Total DL Course Semester Hours
	Course Prerequisites and Co-requisites
	Proposed Instructor (or indicate if faculty to be recruited)
	Highest Qualification earned (or required of faculty to be hired) and, only where applicable, highest qualifications in progress

	Year 1

Sem. 1
	Calculus I
	65
	
	
	Registration in Program
	Staley
	PhD

	
	Physics for Biosciences I
	71.5
	
	
	Registration in Program
	Perz, Lit,

Kapoustine
	PhD



	
	Chemistry I
	71.5
	
	
	Registration in Program
	Colyer, Bartholomew
	PhD

	
	Biology I
	65
	
	
	Registration in Program
	Holdway, Bardin, Green-Johnson
	PhD



	
	Scientific Computing Tools
	65
	
	
	Registration in Program
	Smith. Lewis, Staley
	PhD

	Year 1

Sem. 2
	Calculus II
	65
	
	
	Calculus I
	Staley, Smith
	PhD



	
	Physics for Biosciences II
	71.5
	
	
	Physics for 

Biosciences I
	Perz, Lit, 

Kapoustine
	PhD



	
	Chemistry II
	71.5
	
	
	Chemistry I
	Colyer, Bartholomew
	PhD

	
	Biology II
	71.5
	
	
	Biology I
	Holdway, Bardin, Green-Johnson
	PhD



	
	Introductory Psychology
	
	65
	
	Registration in Program
	H. Scott
	PhD

	Year 2

Sem. 1
	Introductory Physiology
	71.5
	
	
	Biology II
	Bardin, Green-Johnson, 
	PhD



	
	Cell Biology
	71.5
	
	
	Biology II
	Bardin, Green-Johnson
	PhD

	
	Introduction to Organic Chemistry
	71.5
	
	
	Chemistry II
	Colyer, Bartholomew
	PhD



	
	Statistics and Probability for Biological Science
	52
	
	
	Calculus II
	Staley, Lewis
	PhD

	
	Elective
	
	52
	
	As required for selected elective
	Faculty to be hired
	PhD




ACADEMIC COURSE SCHEDULE

  B.Sc. in Biological Science (Honours) - Life Science Specialization (Baccalaureate Full-Time Studies)

	Year and Semester
	Course Title
	Total DW Course Semester Hours
	Total DO Course Semester Hours
	Total DL Course Semester Hours
	Course Prerequisites and Co-requisites
	Proposed Instructor (or indicate if faculty to be recruited)
	Highest Qualification earned (or required of faculty to be hired) and, only where applicable, highest qualifications in progress

	Year 2

Sem. 2
	Biochemistry
	52
	
	
	Biology II

Chemistry II


	Faculty to be hired
	PhD

	
	Genetics and Molecular Biology
	71.5
	
	
	Biology II
	Faculty to be hired
	PhD

	Year 2
Sem. 2 continued
	Human Anatomy
	78
	
	
	Introductory Physiology
	Faculty to be hired
	PhD

	
	Elective
	52
	
	
	As required for selected elective
	Faculty to be hired
	PhD

	
	Collaborative Leadership
	
	39
	
	Registration in Program
	B. Schell , W. Fong
	PhD

	Year 3

Sem. 1
	Organic Chemistry
	58.5
	
	
	Introduction to Organic Chemistry
	Faculty to be hired
	PhD

	
	Laboratory Methods in Molecular Biology
	78
	
	
	Genetics and Molecular Biology, Biochemistry
	Faculty to be hired
	PhD

	
	Principles of Pharmacology and Toxicology
	52
	
	
	Introductory Physiology, Biochemistry
	Faculty to be hired
	PhD

	
	Developmental Biology
	45.5
	
	
	Genetics and Molecular Biology, Cell Biology
	Faculty to be hired
	PhD

	
	Elective
	
	52
	
	As required for selected elective
	Faculty to be hired, 
	PhD

	Year 3

Sem. 2
	Physiology of Regulatory Systems
	58.5
	
	
	Introductory Physiology

Cell Biology
	Faculty to be hired 
	PhD

	
	Microbiology and Immunology
	58.5
	
	
	Genetics and Molecular Biology, Cell Biology
	Faculty to be hired
	PhD

	
	Fundamentals of Neuroscience
	58.5
	
	
	Introductory Psychology, Biochemstry, Human Anatomy
	Faculty to be hired
	


ACADEMIC COURSE SCHEDULE

  B.Sc. in Biological Science (Honours) - Life Science Specialization (Baccalaureate Full-Time Studies)

	Year and Semester
	Course Title
	Total DW Course Semester Hours
	Total DO Course Semester Hours
	Total DL Course Semester Hours
	Course Prerequisites and Co-requisites
	Proposed Instructor (or indicate if faculty to be recruited)
	Highest Qualification earned (or required of faculty to be hired) and, only where applicable, highest qualifications in progress

	Year 3

Sem. 2 continued
	Elective
	
	52
	
	As required for selected elective
	Faculty to be hired, 
	PhD

	
	Management of the Enterprise
	
	39
	
	
	T. Wu 
	PhD

	Year 4

Sem. 1
	Independent Research Project 
	117
	
	
	Registration in Year 4 of Biological Science Program
	Faculty to be hired
	PhD

	
	Advanced Biochemistry
	39
	
	
	
	Faculty to be hired
	PhD

	
	Biology Elective
	52
	
	
	As required for selected elective
	Faculty to be hired, 
	PhD

	
	Elective
	52
	
	
	As required for selected elective
	Faculty to be hired
	PhD

	
	Elective
	
	52
	
	As required for selected elective
	Faculty to be hired 
	PhD

	Year 4

Sem. 2
	Biology Elective
	52
	
	
	As required for selected elective
	Faculty to be hired
	PhD

	
	Bioethics
	
	
	39
	Registration in Year 4 of Biological Science Program
	Faculty to be hired
	PhD

	
	Advanced Topics in Pharmaceutical Biotechnology
	39
	
	
	Principles of Pharmacology and Toxicology
	Faculty to be hired
	PhD

	
	Elective
	
	52
	
	As required for selected elective
	Faculty to be hired
	PhD

	
	Elective
	
	52
	
	As required for selected elective
	Faculty to be hired 
	PhD


ACADEMIC COURSE SCHEDULE

  B.Sc. in Biological Science (Honours) - Life Science Specialization 
	Subtotal Course Hours
	A = Sum of

DW Hours

1950
	B = Sum of

DO Hours

351


	C = Sum of DL Hours

91


	

	Total Program Hours
	2392
	
	
	

	Calculate the percentage of the Program offered in DO and DL courses
	18.5
	
	Must be at least 20% of total program

	Calculate the percentage of the breadth courses offered in DO courses
	79.4
	
	Must be at least 75% of total DO and DL courses

	Calculate the percentage of the breadth courses offered in DL courses
	20.6
	
	Must not be greater than 25% of the total DO and DL courses


COURSE OUTLINES AND OTHER GRADUATION REQUIREMENTS
Course Descriptions for the BSc in Biological Science (Honours) - Life  Science Specialization 

With the exception of two new courses, Human Anatomy and Fundamentals of Neuroscience, indicated by shading, the courses described below were reviewed and approved in the original assessment of UOIT's BSc in Biological Science Program or other UOIT programs.

	Year and 

Semester
	Course Title
	Calendar Course Description

	Year 1

Semester 1
	Physics for Biosciences I
	PHY 1030U Physics for Biosciences I.  This course introduces basic concepts of physics relevant to the biological sciences, in the areas of mechanics; vibrations and waves; properties of solids, liquids and gases; and heat.  Lect:  3hrs,  Lab:  3hrs bi-weekly,  Other:  2hrs bi-weekly.  Prerequisites:  Advanced Functions and Introductory Calculus 4U or OAC Calculus (required); Physics 4U or OAC Physics (recommended).  Notes:  Students without the Physics prerequisite require the permission of the instructor in charge of the course, and will be responsible for making up background material.  Exclusions: PHY 1010U, PHY 1880U.

	
	Calculus 1
	MATH 1010U Calculus I.  Study of  limits and continuity, the derivative, Rolle's theorem, the Mean-Value Theorem for Derivatives,  Fermat’s Theorem, the differential and anti-differentiation, the definite integral, area, the Mean-Value Theorem for Integrals, the Fundamental Theorem of Calculus, and other topics as time permits.  Applications to science and engineering will be incorporated.  Lect:  3hrs, Other:  2hrs.  Prerequisites:  OAC Calculus or 12U Advanced Functions and Introductory Calculus.

	
	Chemistry I
	CHEM 1010U Chemistry I.  The concepts of chemistry including simple reactions and stoichiometry; atomic and molecular structure and chemical bonding; chemical equilibria involving gases; acids, bases, salts, buffers and ionic equilibria; titration; introduction to organic chemistry and the reactions of organic compounds; polymer chemistry.  Lect:  3hrs, Lab:  3hrs Bi-Weekly, Other:  2hrs Bi-Weekly.  Prerequisites:  OAC or 12U Chemistry (recommended).  Note:  Students without the Chemistry prerequisite require the permission of the instructor in charge of the course, and will be responsible for making up background material.  Credit may be obtained for only one of CHEM 1010U and CHEM 1800U.

	
	Biology I
	BIOL 1010U Biology I. This course examines the evolutionary basis of life and the structure and function of living organisms. The major tissues, organs, and organ systems and their development from simple structures to more complicated systems will be examined.  Lect:  3hrs, Lab:  3hrs Bi-Weekly, Other:  2hrs Bi-Weekly.  Prerequisites:  OAC or 12U Biology (recommended).  Credit Restrictions:  BIOL 1840U.  Note:  Students without the Biology pre-requisite may be admitted by permission of the course instructor, and will be responsible for making up background material.

	
	Scientific Computing Tools
	CSCI 1000U Scientific Computing Tools.  A course covering the use of various software tools for use in the UOIT web-centric and laptop environment in Science. Modules will be included on: web tools, spreadsheets, file management, meta-computing tools (Maple, Matlab), basic graphics tools, scientific text processing, presentation tools (Powerpoint, Visio).  Lect:  3hrs, Other:  2hrs.  

	Year and 

Semester
	Course Title
	Calendar Course Description

	Year 1 Semester 2
	Physics for Biosciences II
	PHY 1040U Physics for Biosciences II.  This course introduces basic concepts of physics relevant to the biological sciences, in the areas of electricity and magnetism; optics; sound and acoustics; nuclear physics and nuclear medicine. Lect:  3hrs, Lab:  3hrs bi-weekly, Other:  2hrs bi-weekly.  Prerequisites:  PHY 1010U or 1030U.  Exclusions: PHY 1020U, PHY 1880U.


	
	Calculus II
	MATH 1020U Calculus II.  A continuation of Calculus I that addresses techniques of integration, applications of integration to volumes, arc length and surface area, parametric equations, polar coordinates, functions of two or more variables, partial derivatives, differentials, Taylor and MacLauren series, double and triple integrals, and other topics as time permits. Applications to science and engineering will be incorporated.  Lect:  3hrs, Other:  2hrs.  Prerequisites:  MATH 1010U.

	
	Chemistry II
	CHEM 1020U Chemistry II. Introduction to  the fundamental principles governing chemical transformations.  Thermochemistry and thermodynamics (energy, heat, enthalpy, entropy and free energy); the rates of reaction, the law of radioactive decay and reaction mechanisms; redox reactions and electrochemistry.  Lect:  3hrs, Lab:  3hrs Bi-Weekly, Other:  2hrs Bi-Weekly.  Prerequisites:  CHEM 1010U. Credit may be obtained for only one of CHEM 1020U and CHEM 1800U.

	
	Biology II
	BIOL 1020U Biology II.  Biology explores some of the basic challenges that organisms face in order to develop, survive and reproduce.   The second half of the course will address the fundamental principles of ecology and give a basic understanding of individual populations and communities.  Lect:  3hrs, Lab:  3hrs Bi-Weekly, Other:  2hrs Bi-Weekly.  Prerequisites:  BIOL 1010U.

	
	Introductory Psychology
	PSYC 1000U Introductory Psychology.  This course introduces students to the vocabulary and principles of psychology. It also surveys the major theories and research related to the scientific study of human behaviour. Students will be encouraged to develop an understanding of the principles that underlie human behaviour. In addition, students will gain some insight into how and why people think, learn and behave. An attempt will be made to illustrate theory with practical examples, which are meaningful to students. The course examines the scientific process of research, physiology and perception, learning, memory and motivation, consciousness, stress, health, adjustment, and social psychology. Lect. 3 hrs.

	Year 2 Semester 1
	Introductory Physiology
	BIOL 2010U Introductory Physiology.  Overview of the major physiological processes involved in plant and animal growth and development including the mechanism of action of growth regulators and hormones. Emphasis is placed on the use of genetic, biochemical, and physiological approaches to understand the regulation of different systems in plants and animals.  Lect:  3hrs, Lab:  3hrs Bi-Weekly, Other:  2hrs Bi-Weekly.  Prerequisites:  BIOL 1020U.


	
	Cell Biology
	BIOL 2030U Cell Biology.  Provides a basic knowledge of the structural and functional properties of cells.  Emphasizes the mechanisms by which signalling molecules and the process of signal transduction integrate and coordinate the functions of many individual cells in a multi-cellular organism. Explores factors regulating the cell cycle and growth.  Lect:  3hrs, Lab:  3hrs Bi-Weekly, Other:  2hrs Bi-Weekly.  Prerequisites:  BIOL 1020U.  Credit Restrictions:  BIOL 2840U.

	Year and 

Semester
	Course Title
	Calendar Course Description

	Year 2 Semester 1 continued..
	Introduction to Organic Chemistry
	CHEM 2020U Introduction to Organic Chemistry.  An introduction to the principles and techniques of organic chemistry, including a study of the correlation of reactions and physical properties of organic compounds with structure and energetic concepts; structure, bonding, properties, reactions and synthesis of mono-functional aliphatic and aromatic compounds; stereochemistry and reaction mechanism theory; study of infrared, nuclear magnetic resonance and mass spectroscopy.  Lect:  3hrs, Lab:  3hrs Bi-Weekly, Other:  2hrs, Bi-Weekly.  Prerequisites:  CHEM 1020U.

	
	Statistics and Probability for Biological Science
	STAT 2020U Statistics and Probability for Biological Science.  This course introduces the concepts and techniques of statistics and probability to collect, present, analyze and interpret data, and make decisions in the presence of variability. Students study a selection of topics relevant to biological science, selected from: basic concepts of probability theory: events, sample spaces, probability; basic concepts of discrete mathematics: set theory, propositional logic, combinatorics; probability: marginal probability, conditional probability, independence, discrete and continuous random variables; probability distributions: binomial, Poisson, uniform, normal, etc.; mean and variance; the central limit theorem; statistical inference: estimation, significance tests, confidence intervals; introduction to experimental design; applications to quality control.  Lect:  3hrs, Other:  1hr.  Prerequisites:  MATH 1020U.  Credit Restrictions:  STAT 2800U, STAT 2010U, STAT 3800U, BUSI 1450U, JSTS 2820U.

	
	Elective
	Students may select science or liberal studies electives from a variety of courses offered by other schools in UOIT or through Trent University at Durham. Pre-requisite(s): As required for selected subject

	Year 2 Semester 2
	Biochemistry
	BIOL 2040U Biochemistry.  Focuses on enzyme mechanisms and stereochemistry, carbohydrate metabolism, glycolysis, glycogen breakdown and synthesis, transport across membranes, the citric acid cycle, electron transport and oxidative phosphorylation, the pentose phosphate pathway and the glycoxylate pathway, lipid metabolism, synthesis and role of ketone bodies, amino acid metabolism, and an overview of the urea cycle.  Lect:  3hrs, Other:  1hr.  Prerequisites:  BIOL 1020U, CHEM 2020U.  Credit Restrictions:  BIOL1810U.

	
	Genetics and Molecular Biology
	BIOL 2020U Genetics and Molecular Biology.  An introduction to the fields of genetics and molecular biology. Topics include the science of inheritance, DNA structure and replication, meiosis, regulation of gene expression, sex-linked inheritance, analyzing inheritance and heredity, human genetic disorders, and the molecular biology technology on which DNA cloning, and construction of recombinant DNA and of transgenic organisms is based on.  Lect:  3hrs, Lab:  3hrs, Bi-Weekly, Other:  2hrs Bi-Weekly.  Prerequisites:  BIOL 1020U.  Credit Restrictions:  BIOL 2840U.

	
	Human Anatomy
	BIOL BIOL 2050U Human Anatomy. This course is an introduction to the study of body structure with a strong emphasis on human anatomy. Emphasis will be put on the description of bones and joint, muscles, nerves, and blood vessels and lymphatics. The structure of various organs found in the thoracic, abdominal and pelvic cavities will also be described.   Lectures: 3 hrs, Lab: 3hrs Bi-Weekly, Other: 2 hrs Bi-Weekly


	Year and 

Semester
	Course Title
	Calendar Course Description

	Year 2 Semester 2 continued..
	Elective
	Students may select science or liberal studies electives from a variety of courses offered by other schools in UOIT or through Trent University at Durham. Pre-requisite(s): As required for selected subject

	
	Collaborative Leadership
	BUSI 2000U Collaborative Leadership.  This course intends to develop critical employability skills such as teamwork, leadership, project management, communication skills and intercultural understanding, and will focus students’ learning on topics related to interactions with others in personal, educational and professional contexts.  Students will engage in collaborative and dynamic learning activities involving direct and practical application of the content/skills critical to professional success. They will explore the practice and impact of leadership, negotiations and teamwork in organizations and communities. These practices will be examined in a variety of settings as described in both popular and academic writings. Learning activities will be directed toward: developing leadership for exceptional performance, obtaining commitment to goals and standards, negotiating and resolving conflict, inter- cultural communications, ethical practice, and relating with others in team environments.  Lect:  3hrs.

	Year 3 Semester 1
	Organic Chemistry
	CHEM 3020U Organic Chemistry.  Mechanistic analysis of chemical reactivity of common functional groups with a focus on nucleophilic substitutions at carbonyl centers, functional group transformations in organic synthesis; aromatic chemistry, alkanes, alkyl halides, alkynes, alkenes, and alcohols; carbohydrates, amino acids, proteins, heterocycles; applications of spectroscopic techniques.  Lect: 3 hrs, Lab: 3hrs Bi-Weekly.  Pre-requisites: CHEM 2020U.

	
	Laboratory Methods in Molecular Biology
	BIOL 3010U Laboratory Methods in Molecular Biology.  Laboratory-based instruction in the basic methodologies used in the construction of recombinant DNA molecules and construction of transgenic organisms.  Students will develop technical skills commonly used in the field of molecular biology, practical knowledge sufficient to perform basic procedures independently, and to analyze experimental results obtained with these techniques.   Lab:  6hrs.  Prerequisites:  BIOL 2020U, BIOL 2040U.

	
	Principles of Pharmacology and Toxicology
	BIOL 3020U Principles of Pharmacology and Toxicology.  An overview of the action and toxicity of drugs that affect the autonomic nervous system, the central nervous system, and cardiovascular function in both normal and pathological conditions.  Toxicological effects of food, food additives, household and industrial products and wastes will also be examined.  Lect:  3hrs, Other:  1hr.  Prerequisites:  BIOL 2010U, BIOL 2040U.  Credit Restrictions:  BIOL 2810U.



	
	Developmental Biology
	BIOL 3050U Developmental Biology.  Emphasizes principles and key concepts that govern the process of development in vertebrates, with some examples from invertebrate models. Examines how a single fertilized cell give rise to hundred of differentiated cells, how differentiated cells are organized into tissues and organs, how the growth of cells is regulated, and how an adult transmits the instructions for making an organism from one generation to the next.  Lect:  2hrs, Lab:  3hrs Bi-Weekly.  Prerequisites:  BIOL 2020U, BIOL 2030U.

	Year and 

Semester
	Course Title
	Calendar Course Description

	Year 3 Semester 1 continued…
	Elective
	Students may select science or liberal studies electives from a variety of courses offered by other schools in UOIT or through Trent University at Durham. Pre-requisite(s): As required for selected subject

	Year 3 Semester 2
	Physiology of Regulatory Systems
	BIOL 3040U Physiology of Regulatory Systems.  Examines the close relationship between structure and function from the molecular to cellular to organismal level and the processes by which regulation of physiological functions occur.  Emphasis is placed on the sensing and signalling systems (nervous and endocrine) and then on the effector systems (muscles and glands).  Lect:  3hrs, Lab:  3hrs Bi-Weekly.  Prerequisites:  BIOL 2010U, BIOL 2030

	
	Microbiology and Immunology
	BIOL 3030U Microbiology and Immunology.  An introduction to the field of microbiology, with emphasis on the interactions of microbes with host organisms in symbiosis and pathogenesis.  The immune response obtained during a host-pathogen interaction will be used to provide an overview of the cells and organs of the immune system, antigen-antibody interactions, immune effector molecules, vaccines and immunodeficiency diseases.  Lect:  3hrs, Lab 3hrs Bi-Weekly.  Prerequisites:  BIOL 2020U, BIOL 2030U.

	
	Fundamentals of Neuroscience
	BIOL 3060U Fundamentals of Neuroscience. Neuroscience is the study of the nervous system and how it operates at the organism level with respect to behaviour, learning and memory.  This course provides a broad introduction to neuroscience. The topics covered range from the molecular and cellular mechanisms underlying neural function to an introduction to complex behaviours such as thought and language. Lect; 3 hrs, Lab: 3 hrs biweekly 

	
	Elective
	Students may select science or liberal studies electives from a variety of courses offered by other schools in UOIT or through Trent University at Durham. Pre-requisite(s): As required for selected subject

	
	Management of the Enterprise
	BUSI 1600U Management of the Enterprise. This introductory management course is divided into four parts.  Students will be introduced to the core concepts and context of management, enhancing their understanding of how the business environment affects the practice of management.  The functions of management will be reviewed, including key topics, issues and problems within the basic management activities of marketing, organizational behaviour/human resources, operations management and information technology, accounting, and finance.  The latter components will synthesize the ideas presented in earlier classes by introducing fundamental elements of business strategy, followed by advanced topics in management, including small business, entrepreneurship and E-business. Lect: 3 hrs.

	Year 4 Semester 1
	Independent Research Project I
	BIOL 4510U Independent Research Project I.  Provides students with the opportunity to integrate and synthesize knowledge gained throughout their program of study. In consultation with a faculty advisor, students will select a research topic and design, implement and report on a project in an area of interest related to the area of specialization.  The project will be completed in the following semester.  Other:  9hrs.  Prerequisites:  Registration in year 4 of a Biological Science program.  Notes:  Students are expected to take BIOL 4520U in the following semester.


	Year and 

Semester
	Course Title
	Calendar Course Description

	Year 4 Semester 1 continued…
	Advanced Biochemistry
	BIOL 4070U Advanced Biochemistry.  A systems-oriented course in which biochemical structure, function and metabolism are presented in an integrated fashion.  Topics will include protein structure, enzyme regulation, regulation and integration of metabolism, and mechanisms by which a cell’s metabolism responds to the environment.  Lect:  3hrs.  Prerequisites:  BIOL 2040U.

	
	Biology Elective
	Student may select courses from the following: Comparative Zoology, Fundamentals of Nutrition, Applied Molecular Biology, Functional Genomics and Proteomics, Animal Behaviour

	
	Elective
	Students may select science or liberal studies electives from a variety of courses offered by other schools in UOIT or through Trent University at Durham. Pre-requisite(s): As required for selected subject

	
	Elective
	Students may select science or liberal studies electives from a variety of courses offered by other schools in UOIT or through Trent University at Durham. Pre-requisite(s): As required for selected subject

	Year 4 Semester 2
	Biology Elective
	Student may select courses from the following: Comparative Zoology, Fundamentals of Nutrition, Applied Molecular Biology, Functional Genomics and Proteomics, Animal Behaviour 

	
	Bioethics
	BIOL 4080U Bioethics.  Introduction to bioethical methods and theory to guide discussion of bioethical issues related to the various disciplines in biology including the environment and moral relationships between humans and the rest of the world.  Students will discuss bioethical issues from a historical, sociological, and philosophical perspective, with a consideration of how religious beliefs, political ideology, and the law influence positions.  Lect:  3hrs.  Prerequisites:  Registration in year 4 of a Biological Science program.

	
	Advanced Topics in Pharmaceutical Biotechnology
	BIOL 4050U Advanced Topics in Pharmaceutical Biotechnology.  Highlights the fundamental research and industrial applications of pharmaceutical biotechnology in selected areas including psychopharmacology, cardiovascular pharmacology, neuropharmacology, endocrine pharmacology, quantitative pharmaceutical analysis, drug discovery and design, safety and quality assurance, and protein engineering.   Lect:  3hrs.  Prerequisites:  BIOL 3020U.  Notes:  An independent term project will be part of this course.

	
	Elective
	Students may select science or liberal studies electives from a variety of courses offered by other schools in UOIT or through Trent University at Durham. Pre-requisite(s): As required for selected subject

	
	Elective
	Students may select science or liberal studies electives from a variety of courses offered by other schools in UOIT or through Trent University at Durham. Pre-requisite(s): As required for selected subject


COURSE OUTLINES 
Provided on the pages that follow are the two courses specific to the Life Sciences specialization and new to the BSc in Biological Science Program.
Course Title: Human Anatomy BIOL 2050U

Pre-Requisites:  Introductory Physiology BIOL2010U

Year and Semester:
 Year 2, Semester 2

· Course Description and Content Outline(by topic): 
This course is an introduction to the study of body structure with a strong emphasis on human anatomy. Emphasis will be put on the description of bones and joint, muscles, nerves, and blood vessels and lymphatics. The structure of various organs found in the thoracic, abdominal and pelvic cavities will also be described.  The laboratory component of the course generally parallels and reinforces lecture concepts through the use of models, histological slides, and skeletal materials.  

The course covers the following topics:

Cells and tissues types: This section describes the different types of cells and tissues found in the human body, their structure and function and how the combination of various tissues makes up organs and organ systems. 

Osteology: This section deals with the study of bones. The major bones studies are the vertebral column, the thorax, the skull, and the bones in the extremities (arms, legs).
Syndesmology: This section explains the development and classification of the joints and the kind of movement admitted by joints. It then describes the types of articulations found in the trunk, and the upper and lower extremities.

Myology: This section reviews the mechanics of muscles and tendons and their location throughout the body.

Angiology: This section described the development of the vascular system and the thoracic cavity (pericardium and heart). The major arteries and veins will be further studied.

Lymphatic systems.

Neurology: This section reviews the structure of the nervous system, the spinal cord, the brain, and the cranial, spinal and sympathetic nerves.

Organs of senses: This section describes the structure of the organs of taste, smell, sight and hearing.

Splanchnology: This section presents the structure of the organs making up the respiratory system, the digestive system, the urogenital system and the ductless glands.

· Methods of Delivery: 3 hours of lecture per week, plus 3-hour biweekly laboratories and 2-hour bi-weekly tutorials
Human Anatomy BIOL 2050U continued…
· Student Evaluation: lab and tutorial assignments, 3 exams (2 midterms and a final)
· Resources to be purchased/provided by students:  Textbook, reference sources and internet access (see Textbook requirements below).
· Textbook requirements: representative texts are:  Tortora, G. J. 1999. Principles of Human Anatomy, 8th Edition, Harper Collins Publishers; Human Anatomy, Kent M. Van de Graaf, 6th edition, 2002, Marieb, E.N. and J. Mallat. 2001. Human Anatomy, 4th Edition, Benjamin/Cummings. 
· Learning Outcomes. Students who successfully complete the course have reliably demonstrated the ability to:
Outcome 1:  Locate and name the major bones and joints found in the human body.

Outcome 2:  Locate and name the major muscles and tendons in the human body.

Outcome 3:  Describe the components of the vascular system. Name the majors arteries, veins and the lymphatic systems, and describe their functions.

Outcome 4:  Describe the structure of the nervous system and the purpose of the different nerve systems.

Outcome 5:  Locate each organ within the human body.

Outcome 6:  Name the organs making up the various organ systems, identify their location in the body and describe how the organs operate in the unit of the system.

Outcome 7:  Describe how the organ systems interrelate and work together for proper functioning of the body.

Outcome 8:  Characterize the relationship between structure and function.

Outcome 9:  Define the vocabulary associated with each topic covered.

Information about Course Designer/ Developer:

Course designed by S. Bardin, PhD; J. Green-Johnson, PhD, D. Holdway, PhD; W. Smith, PhD
List faculty eligible to teach the course Faculty to be hired
Are there any plans to teach all or portions of this course on-line? A course web site will be a key resource component

Faculty Qualifications to teach/supervise the course: Postgraduate degree with expertise in human anatomy.

Classroom requirements: technology-enhanced classroom with laptop connections, data projector, internet access
Equipment requirements: None
Course Title:  Fundamentals of Neuroscience BIOL3060U

Pre-Requisites:  Introductory Psychology PSYC1000U, Biochemistry BIOL2040U, Human Anatomy BIOL2050U 

Year and Semester:
 Year 3, Semester 2

· Course Description and Content Outline: 
Neuroscience is the study of the nervous system and how it operates at the organism level with respect to behaviour, learning and memory.  This course provides a broad introduction to neuroscience. The topics covered range from the molecular and cellular mechanisms underlying neural function to an introduction to complex behaviours such as thought and language. 
There are three main aims to the neuroscience tutorials: 

· to provide the student with an overview of how the brain and nervous system work, illustrating some elementary principles of neuroanatomy and brain function

· to examine what happens when the brain becomes damaged and disorganized and degenerates, with accompanying clinical examples

· to explore contemporary issues in academic neuroscience, for example, altered states of consciousness, behavioural genetics and brain imaging
· Methods of Delivery: 3 hours of lecture per week plus 3-hour biweekly labs/tutorials
· Student Evaluation: continuous assessment of labs/tutorials during the semester comprising a maximum of six twenty-minute tests, 3 exams (2 midterms and final)

· Resources to be purchased/provided by students:  Textbook, reference sources and internet access (see Textbook requirements below).
· Textbook requirements:. Representative texts are: Fundamental Neuroscience, 2nd ed., Duane E. Haines, Elsevier Science,2001; Neuroscience, D. Purves et al. (eds.), Sinauer Associates Incorporated, 2nd ed, 2001; Neuroscience: Exploring the Brain, 2nd ed. Bear, Conners & Paradiso, , 2000.
· Learning Outcomes. Students who successfully complete the course have reliably demonstrated the ability to:
Outcome 1:  appreciate how human behaviour, including complex functions like thought and emotion is mediated by the brain;

Outcome 2:  understand how neurons form the building blocks of the nervous system, how they transmit information by electrical impulses, how they communicate with each other, how they are connected to form elementary circuits, how they store information;

Outcome 3:  understand the molecular and cellular mechanisms fundamental to neural function;
Fundamentals of Neuroscience BIOL3060U continued…
Outcome 4:  understand the inter-relationships of the various parts of the nervous system; the brain, spinal cord, peripheral nervous system, automatic nervous system;

Outcome 5:  appreciate the fundamentals of the systems underlying sensory perception, including the transduction of sensory stimuli (for example light and sound) and the processing of sensory information by neuronal populations leading, ultimately to perception;

Outcome 6:  understand, at an elementary level, of how the nervous system initiates and controls movements of the body; and

Outcome 7:  appreciate the plasticity of the nervous system, how it adapts to changing environments, how it ages, how nerve injuries may be repaired or may lead to irreversible damage

Information about Course Designer/ Developer

Course designed by S. Bardin, PhD; J. Green-Johnson, PhD, D. Holdway, PhD; W. Smith, PhD
List faculty eligible to teach the course Faculty to be hired
Are there any plans to teach all or portions of this course on-line? A course web site will be a key resource component

Faculty Qualifications to teach/supervise the course: Postgraduate degree with expertise in neurosciences.

Classroom requirements: technology-enhanced classroom with laptop connections, data projector, internet access
Equipment requirements: None
8.5.1a 
Curriculum Vitae for Faculty Responsible for Teaching and Curriculum 
Development of DW Courses in the BSc Programs

Faculty and Senior Laboratory Instructors of the Faculty of Science

· William Smith, PhD - Dean, Faculty of Science*

· John Perz, PhD - Associate Dean, Faculty of Science*

· Sylvie Bardin (Senior Lab Instructor - Biology)*

· Richard Bartholomew, PhD (Senior Lab Instructor - Chemistry)*

· Anatoli Chkrebtii, PhD

· Christa Colyer, PhD
· Douglas Holdway, PhD
· Julia-Green Johnson, PhD

· Gregory Lewis, PhD

· John Lit, PhD

· Mark Staley, PhD

· Valeri Kapoustine, PhD (Senior Lab Instructor - Physics)*

8.5.2
Faculty Responsible for Teaching and Curriculum Development of DO and 
DL Courses
· Bernadette Schell, PhD - Dean, Faculty of Business and Information Technology
· Wilfrid Fong, PhD - Assistant Dean, Faculty of Business and Information Technology
· Terry Wu, PhD - Faculty of Business and Information Technology
· Hannah Scott, PhD - Faculty of Social Science
8.5.4
Curriculum Vitae for Faculty Responsible for Thesis/Dissertation 
Supervision

UOIT is not yet offering graduate programs.  Any thesis projects in undergraduate programs will be supervised by faculty members of the Faculty of Science. 

8.5.5 
Curriculum Vitae for On-Line Learning Professional Staff

· Bill Muirhead, PhD - Associate Provost, Learning Technologies

· Chris Hinton - Director of Learning Technologies

· Maureen Wideman, MA, MS - Senior Instructional Designer

8.5.6 
Faculty Release Forms

Individual Faculty Release Forms precede each CV. 
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