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COURSE NUMBER: BIOL-103 COURSE TITLE: Environmental Science 
 
CREDIT HOURS: 5 
 
INSTRUCTOR: Pam Oliver 
 
OFFICE LOCATION:  Room 209:  2nd Floor Arts and Science 
 
OFFICE HOURS: See schedule posted on door or call to schedule an appointment 
 
PHONE: 620-251-7700, ext.  2070 
 
EMAIL: pamo@coffeyville.edu 
 
PREREQUISITES: None 
 
REQUIRED 
MATERIALS Enger, Eldon D. and Bradley F. Smith.  (2007). Environmental Science: A 

Study of Interrelationships.  11th edition.   
CLASSROOM  
RULES Students are expected to follow ordinary rules of courtesy during class 

sessions. The instructor will NOT tolerate any student creating a distraction 
in the classroom. Some of the general rules of classroom are below: 
1. Do not talk to others in class while the instructor is lecturing. If you 

have a question, ASK THE INSTRUCTOR! 
2. Keep hands, objects, and NEGATIVE COMMENTS to yourself. 
3. Tardiness and early departure are distracting to your fellow classmates, 

and will negatively impact your grade.  
The classroom door will be shut and locked at the beginning of class. 
4. No Head/Ear phones may be used during class.  
5. No Cell Phones will be used during class.  This includes TEXT 

MESSAGING.   
6. The instructor will dismiss class.  Do not begin putting your “stuff” 

away until you are excused; if you do- a Pop quiz will be given.    
Consequences of disruptive behavior will be: 

♦ Student will be removed from class for the day.  Student must meet with 
instructor to discuss behavior before allowed back into class.   

♦ If behavior continues, student may be withdrawn from the class  
♦ Students may receive a zero on the test/assignment or receive a failing 

grade in the class. 
♦ Students will lose participation/attendance points for cell phone/ ear 

phone/ sleeping etc.   
♦ If appropriate, Students will be referred to the CCC Student Conduct 

Committee 
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COURSE  
DESCRIPTION: A basic ecological approach to the diversity of life forms in various 

environments, and the impacts of human activities on these environments.  
Causes of and solutions to air and water pollution, soil erosion and pest 
problems, loss of bio-diversity, deforestation, energy depletion and possible 
climate changes are featured.  Discussion of remedy techniques, risk 
assessment, and environmental legislation.  Laboratory activities and many 
field trips demonstrate principles discussed in class. 

EXPECTED LEARNER  
OUTCOMES: 1. The student will analyze human impacts on their environments, and 

assess demonstrated and potential solutions to environmental 
problems. 

2. The student can name the types and components of terrestrial and 
aquatic ecosystems. 

3. The student will understand energy flow and matter cycling and 
ecosystems’ responses to stress.  

4. The student will compare the economics of environmental 
degradation and protection, and can conduct risk-benefit analysis. 

5. The student will analyze the causes and effects on humans of air 
pollution, and assess ways to prevent and control such pollution. 

6. The student will analyze the causes and effects on humans of water 
pollution, and assess ways to prevent and control such pollution. 

7. The student will recognize harmful effects of water resource 
depletion and soil erosion, and determine wise methods of water and 
soil management. 

8. The student will categorize world agricultural systems and 
problems, and compile methods of sustainable food production and 
integrated pest management. 

9. The student will assess forest and range land management practices, 
the need to protect wild species, and methods of managing wild 
species. 

10. The student will understand the concepts of energy quality and 
efficiency. 

11. The student will categorize humans’ major sources of energy, and 
discuss the problems and potential value of each source. 

12. The student will determine the management needed for mineral 
resources and solid wastes. 

 
LEARNING TASKS 
& ACTIVITIES: Environmental Science is a five hour class, consisting of 3 credit hours 

lecture and 2 credit hours lab.  The points from lecture and lab are 
combined for one grade.   

  
 Lecture class will consist of traditional lecture using power-point and note-

taking.  Bring your textbook, handouts, paper, pencil/pen, and a highlighter 
to class.  

 
Lab class will consist of a general introduction to the lab followed by 
handout-guided laboratory activities that may include one of the following 
activities:    
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1. Laboratory Activities, demonstrations, and experimentation 
2. Videos with worksheets 
3.  Reading and Writing assignments  
3. Projects and Presentations 

ASSESSMENT OF 
OUTCOMES: Six to seven will be used to assess each student’s comprehension of lecture 

topics.  Laboratory performance will be evaluated by weekly lab 
assignments.  Each student will complete at least one presentation on an 
environmental topic.   

 
 The following points will be assigned to each evaluation: 
 5 Tests, 100 points each 
 5 Study Guides, approximately 20 points each 
 Laboratory assignments, 150 points 
 Papers and Presentations, 150 points 
  

Grades will be based on total points earned divided by points possible.   The 
grading scale in this course is A (100-90%), B (89-80%), C (79-70%), D 
(69-60%), F (59-0%).     

 
 Incompletes given at the end of a course will only be possible if previously 

agreed upon by the student and the instructor.  Please refer to the college 
catalog for the college’s policies on incompletes. 

 
♦ Attendance/Participation points and pop quizzes cannot be made up! 
♦ Late assignments will be docked 10% per day. 
♦ Lecture tests can be made up only with the approval of the instructor and only if arrangement with the 

instructor is made within 24 hours of the scheduled exam.  
♦ If the instructor approves a make-up exam—it must be taken within one week of the missed exam!   
♦ If a student misses a lab, that student must check with the instructor to see if the lab can be 

made up.  Due to the perishable nature of lab materials, some labs cannot be made up.   
 
 
 
 
ATTENDANCE 
POLICY: Students are expected to attend all classes. It is the responsibility of students 

to make definite arrangements for all work before going on field trips or 
other College-sponsored trips. School-sponsored activities will be counted 
as excused absences provided students complete all necessary assignments 
as designated by the instructors and the activity sponsors notify the 
instructors at least three (3) days prior to the day(s) the students will be 
absent. A student may be withdrawn from any class for excessive absences 
or non-participation.   Non-participatory behavior (such as sleeping or text 
messaging) during lecture will be treated as an absence.  Attendance will be 
taken at the beginning or end of class.  If the student is not present when 
attendance is taken, the student will be counted absent for the class 
period.  

 

ABSOLUTELY NO EXTRA CREDIT IS GIVEN IN THIS CLASS! 
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 If a student misses twice the number of credit hours of a class, or has been non-participatory in a 
mediated course, and is achieving a below average grade, the instructor may request that the student be 
withdrawn from the class for non-attendance/non-participation.   
 
ACADEMIC 
INTEGRITY:  Academic Dishonesty of any kind on will render the offender liable to 

serious consequences such as a zero and possibly suspension from the class. 
The following are examples:   

       1. Illegal possession of an exam 
2. Use of unauthorized materials on an exam, such as: the book, notes, 
electronic device or other student.  
3. Assisting others to cheat 
4. Alteration of grade records or unauthorized entry into office 
5. Offering the work of another as one’s own 

STUDENT’S  
RESPONSIBILITY:    
♦ Students must earn their grade.  Just attending class will not allow students to earn the points 

necessary to pass the course.  Students must earn passing grades on coursework.   
♦ It is the student’s responsibility to attend class, take notes, read assigned materials, participate in class, 

turn in assignments on time, etc. 
♦ If a student is tardy, the STUDENT is responsible for getting with the instructor outside of class time 

to “catch up”.   
♦ If class is missed for any reason, the student is responsible for obtaining all content covered any 

announcements made in his/her absence.  THIS must occur OUTSIDE of normal class time.   
♦ It is the student’s responsibility to communicate with the instructor about problems in the class, and to 

seek out help if needed.   
 

Students are ALWAYS encouraged to seek out the help of the instructor if it will facilitate the retention of 
the material.  Office hours and contact information is listed on the front page of this syllabus.   

This syllabus is subject to revision with prior notification to the student by the instructor. 
 
COMPETENCIES: 

 
Environmental Impacts: The student will analyze human impacts on their environments, and assess demonstrated and 
potential solutions to environmental problems. 
 
1. Define nonrenewable and renewable resources and list two examples of each. (Knowledge) 
2. Define sustainable yield of a resource. (Knowledge) 
3. Differentiate between degradable and persistent pollutants. (Analysis) 
4. Name three ways that pollution can be prevented. (Knowledge) 
5. Differentiate between overpopulation and over-consumption. (Analysis) 
6. Evaluate the environmental impacts of hunting and gathering, shifting cultivation, subsistence farming, and industrial 

agriculture and manufacturing. (Evaluation) 
7. Evaluate the effects of worldviews of environmental impacts. (Evaluation) 
8. Appraise the environmental  impacts of paint production, and the cleanup needed for the former  production of paint 

containing lead compounds. (Evaluation) 
9. Role-play conflicting positions in a simulated environmental management situation , to gain understanding for various 

points of view. 
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Ecosystems: The student can name the types and components of terrestrial and aquatic ecosystems. 
 
1. Name and define the five major kingdoms or organisms. (Knowledge) 
2. Define autotrophs and heterotrophs and  name an example of each. (Knowledge) 
3. Define primary , secondary and tertiary consumers, herbivores, carnivores, omnivores, and detritivores, and name  an 

example of each. (Knowledge) 
4. Define predators, scavengers and parasites, and name an example of each. (Knowledge) 
5. Define organism, population, community, and ecosystems. (Knowledge) 
6. Differentiate between the principal types of terrestrial and aquatic ecosystems. (Analysis) 
7. Observe and identify several components of  prairie, forest, stream  and lake ecosystems. (Analysis) 
8. Examine an aquatic plankton community under the microscope, a terrestrial soil arthropod community, and a forest 

plant community. (Analysis) 
9. Microscopically observe bacteria from several ecosystems. (Analysis) 
10. Demonstrate adaptive variations of leaf shapes in an art project, bird beaks in a game, and bird songs in music. 

(Application) 
 
Ecosystem Dynamics: The student will understand energy and matter cycling and the nature of ecosystems’ responses to 
stress. 
 
1. Define homeostasis.(Knowledge) 
2. Explain how speciation  and extinction take place. (Comprehension) 
3. Observe primary succession on rock outcrops, and outline the stages of secondary succession in an abandoned farm 

field. (Syntheses) 
4. Describe the tolerance range of species to abiotic factors. (Comprehension) 
5. Demonstrate in a game how the principle of limiting factors affects growth of a 

population in an ecosystem. (Application) 
6. Determine how changes in survival have affected human populations , and  

compare population demographics of various countries and regions. (Evaluations) 
7. Draw simplified drawings of the carbon, nitrogen, phosphorous and water cycles.  

(Application) 
8. Define native, immigrant, keystone, and indicator species. (Knowledge) 
 
Environmental Economics: The student will compare the economics of environment degradation and protection, and can 
conduct risk-benefit analysis. 
 
1. Define the gross national product (GNP), the real GNP, and the GNP per capita. 

Explain why the real GNP per capita is not a good estimator of quality of life. (Comprehension) 
2. Differentiate between internal and external costs. (Analysis) 
3. Explain why poverty is the primary cause of environmental degradation in less developed countries. (Comprehension) 
4. Describe and assess three approaches of U.S. environmental protection laws. (Evaluation) 
5. Differentiate between toxic substances, hazardous substances, carcinogens, mutagens, and teratogens based on their 

effects on humans, and name an example of each. (Analysis) 
6. Experimentally determine the toxicity of several substances to brine shrimp, and name two other methods of toxicity 

testing. (Application) 
7. Define the desirability quotient of a particular technology as determined by potential benefits and risks to society. 

Conduct a risk-benefit analysis of an environmental situation. (Application) 
8. Describe four aspects of technology that cause people to overestimate its risk. Explain why many people ignore the far 

more serious risks of smoking, alcohol use and automobile use. (Comprehension) 
9. Demonstrate the cumulative effects of various risk factors in a game. (Application) 
10. Tour a hazardous waste management facility. Compare the three methods used to dispose of most hazardous waste in 

the U.S., and a problem associated with each method. (Evaluation) 
 
Air Pollution: The student will understand the causes and effects on humans of air and water pollution, and know ways to 
prevent and control such pollution. 
 
1. Name three classes  of compounds that cause the most air pollution. (Knowledge) 
2. Name the most common indoor air pollutant. (Knowledge) 



 7

3. Differentiate between photochemical smog and industrial smog in terms of type of pollutant causing the smog, and 
season of the year and weather conditions which aggravate it. (Analysis) 

4. Demonstrate how a thermal inversion can trap air pollutants and aggravate their detrimental effects on people. 
(Application) 

5. Name two primary pollutants which can be transported long distances by wind and converted to secondary pollutants 
which cause acid rain or snow. State the pH range of natural precipitation and the pH range of acid rain. (Knowledge) 

6. Describe three damaging effects of acid rain on the environment. (Comprehension) 
7. Test the pH of several water samples and other materials. (Applications) 
8. Observe and assess several water samples and other materials. (Application) 
9. Describe three methods of preventing emissions of sulfur dioxide and nitrogen oxides. (Comprehension) 
10. Explain how the “greenhouse effect” could lead to global warming. (Comprehension)\ 
11. Determine the possible effects of global warming on coastal areas, crop production and human health. (Evaluation) 
12. Assess three methods of slowing down possible global warming. (Evaluation) 
13. Describe three effects on humans of ozone depletion and a method of slowing ozone depletion. (Comprehension) 
 
Water Pollution: The student will analyze the causes and effects on humans of water pollution, and assess ways to prevent 
and control such pollution. 
 
1. Differentiate between surface water, groundwater, watershed and aquifer. (Analysis) 
2. Name three kinds of wastes that constitute the primary pollutants of drinking water supplies. (Knowledge) 
3. Analyze water samples for coliform bacteria, dissolved oxygen, pH, and nitrate and phosphate contents. (Analysis) 
4. Define eutrophication of shallow lakes and reservoirs, and list three ways of minimizing it. (Knowledge) 
5. Identify several common species of algae and other organisms living in water. (Application) 
6. Describe three methods of preventing groundwater contamination. (Comprehension) 
7. Observe and diagram the steps of primary and secondary sewage treatment. (Application) 
8. Observe municipal water treatment procedures. (Application) 
9. Observe and diagram the steps of animal waste management. (Application) 
10. Describe four methods of protecting coastal waters from pollution. (Comprehension) 
 
Water and Soil Management: The student will recognize the harmful effects of water resource depletion and soil erosion, and 
determine wise methods of water and soil management.  
 
1. Name two human activities that contribute to flood damage and two that contribute to drought damage. (Knowledge) 
2. Name three problems that can result from overuse of groundwater. (Knowledge) 
3. Describe two ways each of reducing water waste in crop irrigation, industry, and homes. (Comprehension) 
4. Compare two advantages and three disadvantages of building large dams and reservoirs. (Evaluation) 
5. Describe two problems with desalination of seawater or brackish groundwater. (Comprehension) 
6. Experimentally demonstrate rock weathering and the value of soil organic matter. (Application) 
7. Name three human activities that accelerate desertification and three that cause soil erosion. (Knowledge) 
8. Observe and assess three soil erosion control practices on a commercial farm. (Evaluation) 
9. Experimentally demonstrate the diversity of soil life, the effects of plant competition, and beneficial nitrogen-fixing 

bacteria. (Application) 
10. Analyze soil samples for pH, nitrogen, phosphorous and potassium levels. (Analysis) 
11. Determine how construction of a housing development can cause soil erosion, and assess an alternative method of 

development that conserves soil, natural vegetation and water resources. (Evaluation) 
12. Describe three measures local governments can take to protect cropland, forests and other non-urban lands from 

degradation and ecologically unsound development. (Comprehension) 
 
Agricultural Management: The student will categorize world agricultural systems and problems, and compile methods of 
sustainable food production and integrated pest management.  
 
1. Compare three harmful effects each of industrialized agriculture and traditional subsistence-intensive agriculture. 

(Evaluation) 
2. Determine two problems resulting from clearing tropical rainforests for grain and livestock production. Describe and 

assess a cropping system that allows profitable harvests from rainforests without degrading the ecosystem. 
(Evaluation) 

3. Observe and assess a successful food-producing, perennial agro-forestry system producing high protein yields and 
very little soil erosion. (Evaluation) 
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4. Evaluate the effects of U.S. government farm commodity programs and wetlands regulations on crop and livestock 
production and prices. (Evaluation) 

5. Assess the effects of international food and agricultural development aid on food production in less developed 
countries. (Evaluation) 

6. Identify several crop diseases, weeds and insect pests. (Application) 
7. Assess three beneficial and two detrimental effects of pesticides. (Evaluation) 
8. Assess the economic and social effects of U.S. pesticide regulations. (Evaluation) 
9. Describe three methods of managing crop diseases, weeds and insect pests other than pesticides. (Comprehension) 
10. Screen seedling plants for disease resistance. (Analysis) 
 
Forest, Range Land and Wildlife Management: The student will assess forest and range land management practices, the 
need to protect wild species, and methods of managing wild species. 
 
1. Differentiate between virgin, old growth and secondary forests. (Analysis) 
2. Assess the influence of forest on local, regional and global climates, and on soil erosion, air pollution, and species 

conservation. (Evaluation) 
3. Describe three causes of tropical deforestation, and three methods of reducing it. (Comprehension) 
4. Defend the need to preserve wild plant species with no known use to humans at present. (Evaluation) 
5. Explain why the U.S. government expends up to $5 million per individual saved on some endangered animal species, 

and under $8 per individual on others. (Comprehension) 
6. Compare methods and effects of the species approach, the ecosystem approach and the wildlife management approach 

to protecting, wild species from extinction. (Evaluation) 
7. Differentiate between even-aged and uneven-aged forest management in terms of practices and environmental effects. 

(Analysis) 
8. Differentiate between the following tree-harvesting methods in terms of procedures and environmental effects: 

selective cutting, shelter wood cutting, seed-tree cutting, and clear-cutting. (Analysis) 
9. Describe three methods of protecting forests form diseases and insects. (Comprehension) 
10. Differentiate between the environmental effects of surface fires, crown fires and ground fires in forests. (Analysis) 
11. Assess the environmental effects of fire prevention, allowed natural fires, and prescribed surface burning in national 

parks and wilderness areas (Evaluation) 
12. Describe the effects of overgrazing on grasslands, and describe three ways of controlling livestock distribution on a 

range land to prevent overgrazing. (Comprehension) 
13. Observe and describe wildlife management procedures of a nuclear power plant. (Comprehension) 
14. Develop a plan to improve wildlife habitat in a campus or backyard. (Application) 
 
Energy Use: The student will understand the concepts of energy quality and efficiency. 
 
1. Differentiate between high-quality and low-quality energy. (Analysis) 
2. State the laws of conservation of matter and energy, and the law of energy conversion. (Knowledge) 
3. Define energy efficiency. (Knowledge) 
4. Name two ways of increasing energy efficiency. (Knowledge) 
5. Describe how the law of energy conversion reduces the effectiveness of recycling waste materials. (Comprehension) 
6. Compare the economic and environmental effects to society of improving energy efficiency vs. drilling for oil under 

Alaska’s North Slope. (Evaluation) 
7. Determine the energy and cost savings to a family of a more energy-efficient furnace, refrigerator and automobile. 

(Evaluation) 
8. Conduct a campus energy audit and devise a plan for improving energy efficiency. (Synthesis) 
9. Experimentally compare the effectiveness of various types of insulation. (Evaluation) 
10. Select superior species and placement of shade trees to reduce air conditioning needs, and plant trees. (Application) 
 
Energy Sources: The student will categorize humans’ major sources of energy, and discuss the problems and potential value 
of each source. 
 
1. Differentiate between passive and solar heating systems. (Analysis) 
2. Evaluate the advantages and disadvantages of photovoltaic cells. (Evaluation) 
3. Measure the effectiveness of a simple solar energy collector. (Analysis) 
4. Evaluate the advantages and disadvantages of producing electricity from wind. (Evaluation) 
5. Evaluate the advantages and disadvantages of producing ethanol to power automobiles. (Evaluation) 
6. Evaluate the advantages and disadvantages of extracting geothermal energy. (Evaluation) 
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7. Differentiate between primary, secondary, and tertiary oil recovery, comparing the processes used and economics of 
removing each type. (Analysis) 

8. Observe and diagram the process of refining oil for use as fuel. (Application) 
9. Categorize the component gases of natural gas to electricity. (Comprehension) 
10. Observe and describe the conversion of natural gas to electricity. (Comprehension) 
11. Diagram the process of coal formation. (Application) 
12. Compare the environmental impacts of area strip mining, contour strip mining, and subsurface mining of coal. 

(Evaluation) 
13. Diagram the nuclear fuel cycle, showing the open fuel cycle used today and the potential closed fuel cycle. 

(Application) 
14. Describe three proposals for developing a sustainable U.S. energy policy. (Evaluation) 
15. Evaluate three proposals for developing a sustainable U.S. energy policy. (Evaluation) 
 
Mineral and Solid Waste Management: The Student will determine the management needed for mineral resources and solid 
wastes. 
 
1. Differentiate between igneous, sedimentary and metamorphic rocks in terms of   formation, components and 

examples. (Analysis) 
2. Assess the environmental impacts of mining, processing and using minerals. (Evaluation) 
3. Compare the throwaway solid waste approach with the preventative wasted solids approach in terms of practices and 

environmental impacts. (Evaluation) 
4. Assess the environmental effects of trash-to-energy incineration of solid waste. (Evaluation) 
5. Categorize the types of solid wastes your household produces over a three day period, and the amounts that could be 

reduced, reused or recycled. (Analysis) 
6. Differentiate between primary, closed-loop recycling and secondary, open-loop recycling. (Analysis) 
7. Compare the environmental effects of reusing beverage containers vs. recycling them. (Evaluation) 
8. Observe commercial waste sorting for recycling, and compare the environmental effects of reusing beverage 

containers vs. recycling them. (Evaluation) 
9. Make paper from waste office paper. (Application) 
10. Practice garden composting, and view municipal composting. (Application)  
 
 
This syllabus is subject to revision with prior notification to the student by the instructor. 
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Environmental Science Schedule:  dates are subject to change 
 
 Chapters   
Unit 1 1, 2 Introduction and Ethics Test 1/29 
Unit 2 4, 5 Science, Chemistry and Ecology Test 2/17 
Unit 3 7, 11 Population & Biodiversity Test 3/12 
Unit 4 8, 12  Energy and Land Test 4/7 
Unit 5 15, 16, 17   Pollution Test 5/5 
 


