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Course Description:  
Introduction to environmental science issues and measurement, the scientific method, systems and feedback, biogeochemical cycles, human population growth, communities and ecosystems, productivity and energy flow, world food supply, environmental effects of agriculture, and endangered species.
Course Objectives:   

This course is intended to

· Introduce the issues basic to the study of environmental science and teach principles of scientific measurement and graphing.
· Acquaint the student with scientific reasoning, the scientific method, and the nature of scientific knowledge.
· Discuss the properties of systems.
· Develop an understanding of the fundamental concepts of chemical cycling, of Earth’s major biogeochemical cycles, and of human impacts on Earth’s major biogeochemical cycles.
· Explore the history of human population growth and discuss methods for measuring, predicting, and controlling it.
· Introduce the characteristics of ecosystems and communities and the types of ecological interactions that occur in ecosystems and communities.
· Discuss biological production and the movement of energy through ecosystems and develop an understanding of the laws of thermodynamics and their implications.
· Discuss how agriculture alters natural ecosystems and explore various methods of food production.
· Consider the environmental effects of various agricultural methods.
· Develop an understanding of the kinds and major causes of species extinction, consider reasons for conserving endangered species, and explore the goals and methods of conserving endangered species.
Student Learning Outcomes:
Upon successful completion of this course, the student should be able to
· Summarize the issues basic to the study of environmental science, utilize the metric system and concepts of accuracy and precision to make measurements, and graph scientific data. (S1)  (M1) 
· Describe scientific reasoning and the scientific method, conduct and evaluate a scientific experiment, and explain the nature of scientific knowledge. (SC1) (SC2) 
· Compare and contrast open and closed systems and positive and negative feedback, compute system flux and residence time, and apply the general properties of systems to the Earth. (SC1) (SC2) (M1)
· Describe the components and processes of biogeochemical cycles, diagram Earth’s major biogeochemical cycles, and describe the effects of human activities on Earth’s major biogeochemical cycles. (SC1) (SC2) (M1) 
· Summarize the history and causes of human population growth, calculate human population growth rates and doubling times, compare exponential and logistic growth, use population age structure diagrams and the demographic transition to predict human population growth, and identify methods for controlling human population growth. (SC1) (SC2) (M1) 
· Compare and contrast the characteristics of ecosystems and communities and describe the processes and ecological interactions that occur in ecosystems and communities. (SC1) (SC3) 
· Use production equations to calculate gross production, net production, and respiration; describe the laws of thermodynamics; and explain how the laws of thermodynamics affect the movement of energy through ecosystems. (SC1) (SC2) (M1) 
· Contrast natural ecosystems and agroecosystems (agricultural ecosystems) and evaluate the environmental advantages and disadvantages of the possible approaches to agriculture. (SC1)
· Describe the environmental effects of mechanized agricultural methods such as intensive plowing, use of pesticides, and genetically modifying crops, and explain how alternative agricultural methods such as contour plowing, no-till agriculture, and integrated pest management can provide environmental benefits. (SC1) (SC3) 
· Compare the causes and rates of background (natural) extinction with those attributed to humans, identify ways by which people cause extinction, describe the traits of species likely to become endangered, give  reasons for conserving endangered species, and describe goals and methods of conserving endangered species. (SC1) (SC3) (WR1) (WR2) (WR3) 
Length of Course: 
33 lecture and 33 lab hours
Grading Method: 
Letter grade (A-F) or Pass/No Pass
Prerequisites:

MTH-060, Pass RD-090 or placement in RD-115; and pass 




WR-095 or placement in WR-121.
Major Topic Outline: 
1)
Key themes in environmental science, measurement, and graphing.

a)
Human population growth.


b)
Sustainability and carrying capacity.


c)
Global perspective on environmental problems.


d)
Urbanization of the human population.


e)
Justifications for valuing the environment.


f)
The metric system and accuracy and precision in measurement.


g)
Guidelines for graphing.
2)
Scientific thinking and knowledge.

a)
Assumptions of science.


b)
Inductive reasoning and proof in induction.


c)
The scientific method.


d)
The nature of scientific knowledge.

3)
Systems and change in systems.

a)
Open and closed systems.


b)
Positive and negative feedback.


c)
Exponential growth.


d)
The concept of environmental unity.


e)
Steady state systems.


f)
Average residence time and its implication for environmental systems.


g)
The “balance of nature.”

4)
The major biogeochemical cycles.

a)
The reservoirs (components) of Earth’s system.


b)
Storage and flux within systems.


c)
The major storage reservoirs and processes/pathways of the hydrologic, 


carbon, nitrogen, and phosphorous cycles.


d)
Ways by which humans are altering the hydrologic, carbon, nitrogen, and 


phosphorous cycles.

5)
Human population growth.

a)
Human population growth rate and doubling time.


b)
Total fertility rate and replacement level fertility.


c)
Population age structure and the use of population age structure in 



predicting future population growth.


d)
Logistic growth, logistic carrying capacity, and zero population growth.


e)
The stages of the demographic transition and the use of the demographic 


transition in predicting future population growth.

f)
The human carrying capacity of the Earth.


g)
Methods for achieving zero population growth.

6)
Ecosystems and ecological communities.


a)
The parts of an ecosystem.


b)
Ecosystem processes.


c)
Food chains and food webs.

7)
Biological productivity and ecosystem energy flow.

a)
Biological production.


b)
The flow of energy through ecosystems.


c)
The laws of thermodynamics.


d)
Trophic level efficiency.

e)
Energy pyramids for food chains and food webs.


f)
“Eating lower on the food chain.”


8)
World food supply.

a)
The ways by which people starve.


b)
The characteristics of agroecosystems versus those of natural 



ecosystems.


c)
The major technological approaches to agriculture.


d)
Center pivot and drip irrigation.


e)
Polyculture as an alternative to monoculture.


f)
The wisest approach to sustainable agriculture.


g)
Examples of genetic engineering of crops.

9)
Effects of agriculture on the environment.

a)
Soil structure and the effects of plowing on soil.


b)
The use of contour plowing and no-till agriculture in making soil 



sustainable.

c)
Types of pesticides used in the control of major agricultural pests.


d)
Integrated pest management.


e)
Potential environmental problems posed by genetically modified crops.


f)
Overgrazing.


g)
Desertification. 

10)
Endangered species.

 
a)
Local and global extinction.

b)
The causes of “punctuated extinctions” or mass extinctions.


c)
The ways that people cause extinction.


d)
Common traits of species likely to become endangered through human 


activities.


e)
Reasons for the conservation of endangered species.


f)
The definitions of “endangered species” and “threatened species.”


g)
The goals of saving endangered species.


h)
A minimum viable population.

CCC AAOT/ASOT GENERAL EDUCATION OUTCOMES 
Course Title and Number:   ESR-171
COURSE OUTLINE MAPPING CHART
Environmental Science
 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.
	P

	3. Demonstrate appropriate reasoning in response to complex issues.
	P

	SP: Speech/Oral Communication Outcomes
	

	1. Engage in ethical communication processes that accomplish goals.
	

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

	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.
	

	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. 
	

	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. 
	

	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





