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Clackamas Community College

Outline Developed by:  
Sciences Department, Lillian Mayer 
Type of Program: 
Lower Division Collegiate
Course Description:  
Third quarter of a three quarter sequence of a laboratory class for science majors and pre-professional students. It emphasizes an evolutionary approach to plant biology and ecology; including plant diversity, plant organ systems and their functions, photosynthesis and transpiration, productivity and energy transfer, nutrient cycles, population dynamics, ecosystems and environmental issues.
Student Learning Outcomes:

Upon successful completion of this course, students should be able to:

1. read actively, think critically and write purposefully and capably about a complex issue; (WR1)
2. present complex scientific concepts and information, including ethical concerns, to diverse audiences; (SP1), (SP2)
3. demonstrate the ability to communicate and comprehend basic scientific principles and concepts important to an understanding of major topics in plant biology, population dynamics and ecology;  (SC1) 
4. critically examine the fundamentals of plant biology, population dynamics and ecology, and their role in shaping current scientific knowledge;  (SC3)
5. apply the key concepts of ecology to solutions for everyday problems and generate further questions,  (SC1)
6. demonstrate an ability to identify scientific resources, gather scientific information and critically evaluate information resources and apply them to their own research;  (SC2)
7. use electronic resources and common laboratory equipment in the pursuit of scientific inquiry,  (SC2)
8. demonstrate an ability to work individually and collaboratively to critically analyze scientific data, explore ideas and present complex scientific issues;  (SC2)
9. apply mathematics and technology to accurately interpret, validate and communicate solutions to solve scientific problems and test hypotheses;  (SC1), (MA1), (MA2)
10. assess the strengths and weaknesses of evidence in support of specific case studies in ecology, (SC3)  
11. critically examine and evaluate existing and alternative explanations for ecological issues, (SC2), (SC3) 
12. apply scientific and technical modes of inquiry to gather and critically evaluate information about populations and their adaptations to environmental issues, explore the limitations and consequences of human impact and adaptations on the survival of populations and the ecosystem; (CL1), (SC2), (SC3), (AL2)
13. integrate the concepts of biomass, energy flow and biological magnification to demonstrate an understanding of the relationship between organisms and their environment. (SC1)
Length of Course:
44 lecture and 33 lab hours
Grading Method:
Letter grades (A-F) or Pass/No Pass

Prerequisites:  
None
Co-requisites: 
CH-105 or CH-222

Recommended:
None

Required:
None
Major Topic Outline:
1. 
How populations grow - the survival, growth and environmental impact of populations.

a)
What a population is and the environmental factors that populations cope in determining their fate and reproductive success.


b)
How distribution and spacing affect populations.
c)
Factors that determine population size including density-dependent and density-independent factors, resource availability and carrying capacity on the growth of populations.


d)
Factors affecting the interactions and distributions of populations in communities.


e)
An analysis of whether human populations are subject to the same 



environmental factors that regulate the growth of other populations.


f)
Factors that determine human population demographics including whether 


countries are growing, stable or declining in size.

g)
Ecological footprints of different countries and how these indicate effects of human populations in different countries on the availability and use of resources and their impact on the environment.

2.
Biodiversity.


a)
Classification schemes for living organisms and why these 
are useful.

b)
Characteristics of various Kingdoms, the organisms found in each and their impacts on ecological systems and human health.


c)
Explore which organisms that are necessary to maintain earth as a “living 



planet”.


d) 
The role humans play in stewardship and self-preservation in the biosphere.

3.
Origin and diversity of the Plant Kingdom.


a)
The evolutionary trends in plant diversity.

b)
The relationship of plant form and function to the tissues and organs they 
possess and to the environment that they live in.


c)
The significance of the co-evolution of plants and their pollinators.

4.
Plants and productivity

a)
The function of photosynthesis to the formation of energy, biological monomers and the relationships between autotrophs and heterotrophs. 

b)
The processes of photosynthesis and the factors necessary for energy production during photosynthesis.


c)
The effects of varying CO2 levels on productivity, plant growth and soil fertility.


d)
The concepts of water and nutrient flow through the plant.


e)
The factors that determine plant distribution and ecosystem stability.

5.
Reproduction and nutrition of plants


a)
The life cycles of plants and how they influence reproduction in various plant taxa.


b)
The formation and dispersal of spores and seed in the development of new plants.

c)
The nutrient requirements of plants, the acquisition of essential nutrients and effects of nutrient deficiencies.

d)
The concepts of the formation and composition of soil and its nutrient availability to plants.

e)
The vitality of soils in various ecosystems and the factors that effects nutrient availability in these ecosystems.
f)
The effects that humans have on soil vitality and productivity under various management scenarios.
6.
How plants sense and respond to changes in their environment during growth.

a)
The sensory, mechanical and chemical pathways that plants use to respond to environmental stimuli.


b)
Plant hormones, their transport and effects on growth.

c)
How plant hormones or their synthetic counterparts are used in agriculture to control plant growth and reproduction for the benefit of humans.

7.
Species Interactions and plant defenses.

a)
Symbiotic relationships that exist between organisms and the adaptations that are exhibited in each.


b)
How plants defend themselves against disease and herbivory.

c)
The metabolic byproducts of plant defenses are used by humans in medicine and recreation.

8.
Interactions in communities, ecosystems and biomes.

a)
Composition of communities, ecosystems and biomes and the factors that affect their make-up.


b)
Habitats and niches; why no two organisms can occupy the same niche.

c)
Natural and human-caused disturbances of ecosystems and how communities and ecosystems respond to these through succession.


d)
Interactions of biotic and abiotic factors in ecosystems.


e)
Biogeochemical cycles to life and the impacts that biodiversity and human 

f)
Biogeography of species and the impact that alien or exotic species have on biodiversity and the efficiency of the ecosystem.

g)
Relationship of ocean and air currents to the formation of climate and weather patterns.


h)
Temperature and precipitation to productivity, biodiversity and biome distribution.

 9.
Biodiversity, conservation and extinction.


a)
Factors that affect extinction and extinction rate, including human activity.


b) 
Benefits humans receive from and the biological value of biodiversity.  

c)
Conservation and how conservation priorities are set for species and for habitats, including umbrella and keystone species.

d)
Reasons humans are presently unable to repair or replicate the natural environment and the stumbling blocks we encounter during restoration efforts.

10.
Human population for a country, its dynamics and demography as well as the ecosystems and biodiversity found in the country and the impact that the human population has on these. 

11.
Design and conduct a long-term biological experiment, write a major laboratory reports and give a presentation of the lab and its results.
CCC AAOT/ASOT GENERAL EDUCATION OUTCOMES 
Course Title and Number:    BI-213
COURSE OUTLINE MAPPING CHART
General Biology for Science Majors (Plant Biology & Ecology)
 Mark outcomes addressed by this course:

· Mark “C” if this course completely addresses the outcome. Students who successfully complete this course are likely to have attained this learning outcome.

· Mark “S” if this course substantially addresses the outcome. More than one course is required for the outcome to be completely addressed. Students who successfully complete all of the required courses are likely to have attained this learning outcome.

· Mark “P” if this course partially addresses the outcome. Students will have been exposed to the outcome as part of the class, but the class is not a primary means for attaining the outcome and assessment for general education purposes may not be necessary.

 As a result of completing the AAOT /ASOT general education requirements, students will be able to:

	WR: Writing Outcomes
	

	1. Read actively, think critically, and write purposefully and capably for academic and, in some 
              cases, professional audiences.
	P

	2. Locate, evaluate, and ethically utilize information to communicate effectively.
	

	3. Demonstrate appropriate reasoning in response to complex issues.
	

	SP: Speech/Oral Communication Outcomes
	

	1. Engage in ethical communication processes that accomplish goals.
	P

	2. Respond to the needs of diverse audiences and contexts.
	P

	3. Build and manage relationships.
	

	MA: Mathematics Outcomes
	

	1. Use appropriate mathematics to solve problems.
	P

	2. Recognize which mathematical concepts are applicable to a scenario, apply appropriate 
    mathematics and technology in its analysis, and then accurately interpret, validate, and
    communicate the results.
	P

	AL: Arts and Letters Outcomes 
 
	

	1. Interpret and engage in the Arts & Letters, making use of the creative process to enrich the quality of
    life. 
	

	2. Critically analyze values and ethics within a range of human experience and expression to engage 
    more fully in local and global issues. 
	P

	SS: Social Science Outcomes
	

	1. Apply analytical skills to social phenomena in order to understand human behavior.
	

	2. Apply knowledge and experience to foster personal growth and better appreciate the diverse social
    world in which we live.
	

	SC: Science or Computer Science Outcomes
	

	1. Gather, comprehend, and communicate scientific and technical information in order to explore 
    ideas, models, and solutions and generate further questions.
	S

	2. Apply scientific and technical modes of inquiry, individually, and collaboratively, to critically
    evaluate existing or alternative explanations, solve problems, and make evidence-based decisions 
    in an ethical manner.
	S

	3. Assess the strengths and weaknesses of scientific studies and critically examine the influence of 
    scientific and technical knowledge on human society and the environment.
	S

	CL: Cultural Literacy Outcome

	

	1. Identify and analyze complex practices, values, and beliefs and the culturally and historically 
              defined meanings of difference. 
	P

	IL: Information Literacy Outcomes

	

	1. Formulate a problem statement.
	

	2. Determine the nature and extent of the information needed to address the problem.
	

	3. Access relevant information effectively and efficiently.
	

	4. Evaluate information and its course critically.
	

	5. Understand many of the economic, legal, and social issues surrounding the use of information.
	


�  “Arts and Letters” refers to works of art, whether written, crafted, designed, or performed and documents of historical or cultural significance.


� Must be embedded in a course that meets the outcomes for Arts and Letters, Social Science, or Science/Computer Science. 


� Must be embedded in the general education required Writing courses     Revised 2010-2011 to reflect Statewide AAOT outcomes





