	Contra Costa College


	Course Outline


	Course Number
	BIOSC 145
	Number of Weeks
	18

	Course Title
	Organismal Biology
	Lecture Hours By Term
	54

	Prerequisite
	BIOSC172L or BIOSC 106 with a minimum grade of Pass and MATH 120 with a minimum grade of C or completion of a higher level math course with a C or better.
	Lab Hours By Term
	54

	Challenge Policy                    
	
	*Hours By Arrangement
	

	Co-requisite
	
	Units 
	4

	Challenge Policy                    
	BIOSC 106 challenge by exam
	
	

	Advisory
	Eligible for ENGL 1A


	*HOURS BY ARRANGEMENT: 
	
	Hours per term. 

	           ACTIVITIES: (Please provide a list of the activities students will perform in order to satisfy the HBA requirement):

	

	

	


	COURSE/CATALOG DESCRIPTION


	This course, intended for biology majors, is an introduction to evolution and natural selection, population genetics, plant development, form, and function in animals and plants, and ecological principles. It includes a survey of the basic biology and diversity of unicellular and multicellular organisms. It emphasizes general biological principles, classification, structure, function and evolutionary adaptations of organisms (including plants, fungi, animals, and unicellar organisms) to their environments.



	COURSE OBJECTIVES:

	At the completion of the course the student will be able to:


	Explain the essential elements of life, major hypotheses for life’s history, and mechanisms for the diversification of life:

	1. Define, explain, discuss, and interpret evolution and natural selection. Discuss and analyze the contributions of Darwin, Wallace, and others. Interpret and evaluate various evidence for evolution: fossils, comparative anatomy and embryology, domestication, biogeography, and biochemistry. Explain and interpret the action of natural selection; compare and contrast microevolution and macroevolution. Discuss and interpret various isolating mechanisms, and allopatric and sympatric models of speciation. Discuss primate and hominid evolution.


	2. Evaluate the rate of species extinctions throughout history, and compare with the current rate. Discuss and evaluate factors that make species vulnerable to extinction; compare and contrast with attributes of species not threatened by extinction.


	3. Discuss and analyze biogeographical principles affecting organismal distribution. Apply island biogeography to the problem of extinctions and designing nature preserves.

	Compare and contrast the development, life cycles, anatomical and physiological characteristics of major taxa of organisms:

	1. Define, compare, and contrast the embryological features occurring amongst various animal lineages. Explain and discuss the origin, distribution, and fate of different germ layers and body cavities. Analyze and apply these concepts in representative invertebrate and vertebrate animals.


	2. Discuss and interpret different feeding methods in animals. Compare and contrast the form and function of feeding and digestion in various invertebrates and vertebrates. Discuss the biochemical roles of various macro- and micro-nutrients.


	3. Explain, analyze, and interpret the anatomy and function of different animal respiratory systems. Compare and contrast the distribution, structure, and function of gas exchange surfaces in aquatic and terrestrial animals. Explain and interpret the structure and function of counter-current exchange mechanisms in fish and birds.


	4. Define and discuss the structure and functions of animal circulatory systems. Identify, explain, and discuss the structure and function of blood, vessels, and hearts in the animal world. Compare and contrast patterns of circulation amongst vertebrates.


	5. Explain and discuss the functions of excretory systems. Identify, explain, and interpret the water-balance and osmotic problems faced by marine, fresh-water, and terrestrial animals. Explain the structure and function of excretory systems in various invertebrates and vertebrates. Explain and interpret the structure and function of vertebrate nephrons and kidneys


	6. Discuss the general functions of nervous systems. Define, discuss, and interpret the structure and functions of neurons. Compare and contrast the neural organization in various invertebrates and vertebrates.


	7. Discuss the form, function, and distribution of various sensory structures in the animal world


	8. Analyze and explain the various support and skeletal systems in various invertebrates and vertebrates. Discuss the structure and function of different muscle types and how they make possible movement


	9. Discuss, compare, and contrast the structure and life cycles of Gymnosperms and Angiosperms. Explain the characteristics, structure, and reproduction in various Gymnosperm phyla.


	10. Discuss and interpret the features of Angiosperms and their flowers. Explain pollination mechanisms, double fertilization, embrogeny, and fruit formation.


	11. Identify, discuss, compare, and contrast the various cells, tissues, and organs in Gymnosperms and angiosperms.

	Evaluate the relationships of organisms to each other and their environments:

	1. Discuss classification schemes and taxonomy using biological examples. Discuss biological and typological species concepts. Define the characteristics of modern Domains and Kingdoms. Explain, discuss, and interpret how cladistics is used to construct monophyletic taxa.


	2. Discuss and interpret the structure, function, and evolution of prokaryotic Archaea and Bacteria. Discuss the ecological roles of Bacteria and Archaea.


	3. Discuss and evaluate the role of water in the lives of plants. Explain how water and sugars are transported within plants. List and analyze various adaptations (including 4C pathways of photosynthesis and the problem of photorespiration) that lessen water loss in vascular plants.


	4. Discuss the various climatic features associated with terrestrial ecosystems, and discuss their distinctive life forms. Discuss aquatic ecosystems and their distinctive life forms.


	5. Discuss and interpret the movement of energy and materials through ecosystems. Interpret food webs and pyramids of biomass and numbers. Discuss and interpret the cyclic movement of materials through ecosystems.


	6. Discuss and analyze ecological phenomena including interspecific interactions (i.e., competition and predation), succession, history, and physical factors; describe how these factors lend structure to communities and ecosystems. Explain the components of ecological niches.

	Describe, identify key characteristics and classify representative specimens down to representative phyla:

	1. Define and give examples of currently recognized Domains and Kingdoms.


	2. Interpret, evaluate, and discuss the relationship of mitosis and meiosis in gametic, zygotic, and sporric life cycles in the Protist, Fungal, and Plant worlds.


	3. Define, analyze, and interpret the characteristics and life cycles of various Fungi. Compare and contrast Fungal characteristics with those of the Protists and plants. Evaluate the ecological role of Fungi.


	4. Explain and discuss the biochemistry, structures, life cycles, and ecology of various algal groups. Compare and contrast algae with members of the Plant Kingdom.


	5. Discuss the evolution of land plants. Compare, contrast, and discuss the structure, function, and diversity of non-vascular plants.


	6. Discuss and interpret the characteristics of vascular plants. Compare, contrast, and discuss the structure, function, and diversity of seedless vascular plants.


	7. Analyze and discuss the evolution of plants seeds. Compare and contrast the characteristics of homosporous and heterosporous plants.

	Apply the processes of scientific inquiry, phylogenetic analysis, and experimental design to the diversity of organisms:

	1. Discuss, interpret, and solve problems relating to population genetics and the Hardy-Weinberg equilibrium.


	2. Explain various factors that change gene frequencies.


	3. Evaluate the impact of mutations, genetic recombination, sexual reproduction etc. on genetic diversity.


	


INTENDED STUDENT LEARNING OUTCOMES:

	CSLO 1:

Outcome: Demonstrate knowledge of evolution and natural selection

Assessment Criteria: Each question will be answered correctly by 75 % of students.

Assessment: To demonstrate CSLO 1, the student will answer embedded questions in course examinations

CSLO 2:

Outcome: Demonstrate knowledge of animal, fungal, protist, and plant diversity

Assessment Criteria: Each question will be answered correctly by 75 % of students.

Assessment: To demonstrate CSLO 2, the student will answer embedded questions in course examinations

CSLO 3:

Outcome: Demonstrate knowledge of angiosperm structure and function

Assessment Criteria: Each question will be answered correctly by 75 % of students.

Assessment: To demonstrate CSLO 3, the student will answer embedded questions in course examinations

CSLO 4:

Outcome: Demonstrate knowledge of animal physiological processes.

Assessment Criteria: Each question will be answered correctly by 75 % of students.

Assessment: To demonstrate CSLO 4, the student will answer embedded questions in course examinations.

CSLO 5:

Outcome: Demonstrate knowledge of energy and materials movement in ecosystems.

Assessment Criteria: Each question will be answered correctly by 75 % of students

Assessment: To demonstrate CSLO 5, the student will answer embedded questions in course examinations




 COURSE CONTENT (Lecture): 
	1. Evolutionary theory, including mechanisms of diversification of life and evidence for evolution

A. Evolution and natural selection

B. Extinctions

C. Island biogeography

2. Phylogeny of life on earth (including plants, fungi, animals, and unicellar organisms)

A. Classification and taxonomy

B. Population genetics, speciation, and gene flow

3. Anatomy, Physiology, Organismal Life Cycles and Development of living organisms (including plants, fungi, animals, and unicellar organisms)

A. Organismal diversity

B. Embryology and development

C. Feeding mechanisms, digestion, and nutrition

D. Respiration and circulation

E. Water balance and excretion

F. Endocrine systems

G. Neurons and nervous systems

H. Sensory structures and movement

I. Prokaryotic Archaea and Bacteria

J. Meiosis and life cycles

K. Fungi

L. Algae

M. Non-vascular and seedless vascular plants

N. Gymnosperms

O. Angiosperm structure, function, and diversity

P. Water relationships in plants

Q. Growth regulation

4. Interaction of Organisms with the Environment (including plants, fungi, animals, and unicellar organisms)

A. Terrestrial and aquatic ecosystems

B. Energy and nutrient flow in ecosystems

C. Populations and their growth

D. Community and ecosystem structure and function


 COURSE CONTENT (Lab): 
	1. Embryology and development

2. Simple bodies: Porifera and Cnidaria

3. Worm diversity: Platyhelminthes, Nematoda, and Annelida

4. Arthropod body plan and diversity

5. Chordate diversity

6. Prokaryotic structure and function

7. Fungal structure and diversity

8. Diverse algae: structure and diversity

9. Bryophyta structure and diversity
10. Seedless vascular plants: structure and diversity

11. Angiosperm structure and function

12. Plant anatomy

13. Field trip to observe evolutionary adaptations, organismal function, and diversity

14. Water use and conservation in plants

15. Growth regulation

16. Plant zonation and distribution

17. Gymnosperms- Pine life cycle

18. Fetal pig dissection

	METHODS OF INSTRUCTION:

	Lecture

	Lab

	Demonstration/Modeling

	Discussion

	Field trips


	INSTRUCTIONAL MATERIALS:


NOTE: To be UC/CSU transferable, the text must be dated within the last 7 years OR a statement of justification for a text beyond the last 7 years must be included. 

	Textbook Title:
	Life: The Science of Biology

	Author:
	David E. Sadava, H. Craig Heller, David M. Hillis, May Berenbaum

	Publisher:
	Sinauer/Freeman Publishing

	Edition/Date:
	10th ed

	Textbook Reading Level:
	

	Justification Statement:
	(For textbook beyond 7 years)

	
	


	Lab Manual Title 
	Laboratory Manual for BioSc 145: Organismal Biology

	Author:
	Tarp, C.

	Publisher:
	Contra Costa College Bookstore

	Edition/Date:
	12-15-2014


OUTSIDE OF CLASS WEEKLY ASSIGNMENTS:

Title 5, section 55002.5 establishes that a range of 48-54 hours of lecture, study, or lab work is required for one unit of credit. 

· For each hour of lecture, students should be required to spend an additional two hours of study outside of class to earn one unit of credit. 
	Title 5, section 55002(a) 2F establishes coursework should call “for critical thinking and the understanding and application of concepts determined by the curriculum committee to be at college level.”
· For degree applicable courses: List one example of critical thinking out-of-class assignments


	       Outside of Class Weekly Assignments
	Hours per week


	Weekly Reading Assignments (Include detailed assignment below, if applicable)
	2


	Tu
The huge terrestrial problem: managing water loss  Ch. 35 + 744-747 + 806-808

Th
LAB: Osmosis and transpiration


113-122




	Weekly Writing Assignments (Include detailed assignment below, if applicable)
	3


	Article summaries: 2 are required, maximally worth 20 points each. Choose a research article, relevant to this class, from a recent (since 6/12) and appropriate scientific journal or magazine. Please summarize your article in your own words; plagiarism is unacceptable. Provide the article's title, author(s), source, and date of publication. Your summaries should be about 350 words long. If you use the Internet, your article must be from a genuine on-line journal or an on-line version of a print journal; on-line articles must have an obvious author and a date of publication. Spelling, grammar, and writing style all count; the difficulty and relevance of your article also will be considered in grading.
Populations


Populations are aggregations of individuals of the same species. Populations can be defined either locally (the number of people living in San Pablo or the number of Condors in California) or globally (the world’s population of Indian elephants or the total population of people on this planet). Gaining information about populations is often difficult: compared to estimating the number of salmon in the ocean, the efforts of the Census Bureau seem easy.


Today’s lab concerns several measurable aspects of populations.

1 )
Structure in space: Within a particular habitat that a species occupies, individuals can be spread out in space in a variety of ways.


a )
random — Individuals are distributed completely randomly. Randomness is a statistical 

concept, but here it means that the location of one individual is not influenced by other 


organisms (belonging to the same species or not).


b )
aggregated — Individuals of a species tend to occur in aggregations, either as a social 


behavior, or as a result of some favorable (or unfavorable) feature in the environment.


c )
uniform — Individuals are distributed evenly and uniformly in the environment.


Random and aggregated distributions are common in nature, while uniform distributions are rarer. Using your imagination and common sense, give realistic examples of organisms with each of these three kinds of distributions; also explain why you think your chosen creatures are distributed in the way that they are. Consider animals and plants, either mobile or sessile.

2 )
Population size: It may be relatively easy to determine the population size of students attending Contra Costa College (how ?), but how might one estimate the number of mice in a field, yeast cells in a solution, or barnacles on rocks at the seashore? (Please explain how you might estimate the sizes of each of these populations.)


 In nature, biologists are almost always confronted with estimating the population of a group whose numbers can only be sampled partially. Conceptually this is similar to (but methodologically very different from) estimating how many people in a country will vote a certain way but without asking all of them their opinion.


One method for estimating population size in certain organisms is by mark and recapture. Individuals are captured and marked in a harmless and inconspicuous way, then released. At a later time, more individuals are captured; some will be marked and others won’t be. In this second sample, the proportion of marked to unmarked individuals should be the same as the proportion of originally marked individuals to the entire population. Thus:


# marked in sample                 =              # originally marked
                    # in sample                                         total in population

With the beans provided, estimate the total “population.” Everyone should make 3 estimates, and tabulate them on the chalkboard. Likely, no single estimate will be close to the actual number, while the average of all may provide an accurate estimate. Also, despite many samplings, the exact population size may never be revealed.


Answer these questions: Does sampling the beans repeatedly make your estimate more accurate? What does this say about population estimation in particular and experimental science in general? What sorts of errors are possible with this method? Is the mark–recapture method appropriate for all organisms? Why or why not? Advantages? Disadvantages? What are other methods that could be used to sample population size in nature?

3 )
Growth of populations: As a relatively simple example, we will study the growth of yeast cells in a molasses solution. One way would involve periodically sampling the 

yeast-molasses mixture and counting the yeast cells (hard work!). This isn’t easy or convenient. Another way indirectly samples population size in a manner similar to estimating a city’s size by how much garbage it produces, or by how many street lights are visible at night. 


Since yeast aren’t very complex, they should (at constant temperature) have a constant metabolic rate, as measured by their production of CO2. More yeast should produce more CO2. 

By monitoring gas production at various time intervals, we should be able to document an increase in gas production that parallels an increase in the number of yeast cells. 


This is an indirect measure, as we will never actually view the cells through a microscope at every time interval, nor will we ever calculate the number of yeast cells. At some point, if you do view the yeast through a microscope, the huge number of cells involved can be properly appreciated.


Chris will demonstrate the actual procedure: Basically, yeast and molasses will be placed in a special fermentation tube, and incubated at two different temperatures. As the yeast cells increase in number, their gas production will be monitored. Every 15 minutes, measure how much gas has been evolved (you will need to convert the length you measure to mm3 ).


Continue this for 2.5 hours. Early on, it may be that little gas is evolved, while later, larger amounts of gas will be given off. Record these data in a table and then graph them; please include your experimental procedure too.


Could this observed growth continue indefinitely? Why? Why not? What are some 

realistic factors limiting the growth of yeast? What is the analog in nature to the differences you observed between the two temperatures? More generally, what additional factors could limit the growth of other organisms? How would these limiting factors affect the growth rate?



	Weekly Math Problems (Include detailed assignment below, if applicable)
	


	


	Lab or Software Application Assignments (Include detailed assignment below, if applicable)
	


	


	Other Performance Assignments (Include detailed assignment below, if applicable)
	1


	Lecture, Discussions, Examinations, Homework problems, Laboratory experiments, Laboratory reports


STUDENT EVALUATION: (Show percentage breakdown for evaluation instruments)

	Title 5, section 55002 (a) 2A requires that the grade be based on demonstrated proficiency in subject matter.
· For degree applicable courses: Course requires essay writing, or, in courses where the curriculum committee deems appropriate, problem solving exercises, or skills demonstrations by students.

Title 5, section 55002(a) 2F requires that coursework call for critical thinking and the understanding and application of concepts determined by the curriculum committee to be at college level.

· For degree applicable courses: List (an) example(s) of methods of evaluation that assess critical thinking.




	40
	%
	Essay 

	


	10
	%
	Computation  or Non-computational Problem Solving Skills

	


	
	%
	Skills Demonstration


	


	10
	%
	Objective Examinations


	


	
	
	Other (describe)

	40
	%
	Lecture, Discussions, Examinations, Homework problems, Laboratory experiments, Laboratory reports

	
	%
	

	
	%
	


	  GRADING POLICY: (Choose LG, P/NP, or SC)

	 X
	Letter Grade
	
	Pass / No Pass
	
	Student Choice

	90% - 100% = A 
	70% and above = Pass
	90% - 100% = A

	80% -   89% = B      
	Below 70% = No Pass                                   
	80% -   89% = B

	70%  -  79% = C     
	
	70%  -  79% = C

	60%  -  69% = D    
	
	60%  -  69% = D

	Below   60% = F  
	
	Below   60% = F

	or

	70% and above = Pass

	Below 70% = No Pass

	Prepared by:
	Katherine Krolikowski, Ph.D.


	Date: 
	November, 2014


Revised form 08/14
