
 

 

 

Curriculum Map: Ecology 

Crawford Central School District 

Science Department 

 

Course Description:  Ecology is the study of various aspects of the environment and the interactions that occur among various 
organisms within the environment.  Interactions that occur between organisms and the non-living factors 
of the environment are also studied.  A particular emphasis is placed upon the role that humans play in 
the environment and the effects that their actions, both positive and negative, have on the living and non-
living components of the world around them.  Additionally, throughout all units of study, the role that the 
environment plays in well being of humans is emphasized, including the establishment of laws and 
regulations to protect both the environment and our health. 

 Ecology is a yearlong course designed for students of all ability levels and academic pursuits.  The only 
pre-requisite for Ecology is successful completion of either Academic or Honors Biology and Academic or 
Honors Chemistry prior to enrollment in the class. 

  

 

 

 

 

 

 

 



Unit Title:  Water Resources 
 
Time Frame:  12 weeks 
 
Standards:    Standard Area – 4.2: Watersheds and Wetlands 
 
    4.2.10 A, 4.2.12 A (Watersheds)   4.2.10 B, 4.2.12 B (Wetlands) 
 
    4.2.10 C, 4.2.12 C (Aquatic Ecosystems)  4.2.10 D, 4.2.12 D (Science as Inquiry) 
 
   Standard Area – 4.5: Humans and the Environment 
 
    4.5.10 A, 4.5.12 A (Sustainability)   4.5.10 C, 4.5.12 C (Pollution) 
 
    4.5.10 E, 4.5.12 E (Human Health Issues) 
Essential 
Questions:  When investigating an aquatic system, how does a habitat meet the needs of a species? 
   How do changes within the biotic and abiotic components of aquatic systems affect the balance within  
   and between the components? 
   How does the quality of the environment affect the health of all living things within it? 
   How do humans influence the environment? 
   What are the positive and negative effects of environmental laws and regulations on humans, the   
   environment, and the economy? 
  
Competency Vocabulary Strategy Resources 

Students will be able to: 
(1) Describe the importance of wetlands 
for animals, plants, and human. 
 
(2) Analyze the effects of natural and 
human events, topography, and geography 
on wetlands, watersheds, and aquatic 
ecosystems. 
 
(3) Analyze the water quality of a body of 
water AND infer how surrounding land use 
in the watershed affects the results. 
 

Terms: 
- wetlands 
- runoff 
- watershed 
- aquifer 
- water table 
- flood plains 
- subsidence 
- saltwater intrusion 
- reclaimed water 
- desalinization 
 
 

Various labs, field studies, 
activities, & simulations. 
 
Chemical analysis of a 
local waterway: 
- pH 
- alkalinity 
- turbidity 
- conductivity 
- dissolved oxygen 
- nitrates / nitrites 
- phosphates 
 

Books: 
Environment, Raven and Berg, 5th 
Edition 
 
Ch. 14 - Water: A Limited Resource  
Ch. 22 – Water Pollution 
 
Project WET, Curriculum and Activity 
Guide 
 
 
 
 



(4) Identify sources of water pollution AND 
explain how the pollution affects the health 
of the organisms within the ecosystem. 
 
(5) Distinguish between point and non-
point sources of water pollution. 
 
(6) Analyze the effects of water pollution 
on society. 
 
(7) Recognize that the quality of human 
health in society is affected by water 
pollution. 
 
(8) Describe how economic factors affect 
human health issues like pollution, control, 
cleanup, and contaminant disposal. 
 
(9) Analyze how environmental laws and 
regulations have contributed to the quality 
and health of aquatic ecosystems. 
 
(10) Analyze both the positive and 
negative effects that environmental laws 
and regulations have on society and 
industry. 
 
(11) Identify how changes in economic 
conditions and advances in 
technological/scientific/environmental 
knowledge spur revisions in laws and 
regulations. 

- enrichment 
- cellular respiration 
- biochemical oxygen 
demand (BOD) 
- eutrophication 
- hypoxia 
- point source pollution 
(PSP) 
- non-point source 
pollution (NPSP) 
 
Laws and Regulations: 
- Safe Drinking Water 
Act 
- Clean Water Act 
- Great Lakes Toxic 
Substance Control 
Agreement 
- Resource, 
Conservation, and 
Recovery Act 

 
 
 
 

Macroinvertebrate study 
of local waterways using 
kick netting and/or leaf 
packs. 
(Pollution Tolerance 
Index and/or Biodiversity 
Index) 
 
NOTE: materials for the 
chemical and biological 
analysis of a waterway, as 
well as other resources 
can be borrowed from 
Creek Connections at 
Allegheny College 
 

Online Resources: 
 
The Concord Consortium  
http://concord.org 
 
PhET  
https://phet.colorado.edu 
 
PBS Learning Media  
http://www.pbslearningmedia.org 
 
Annenberg Learner 
http://www.learner.org 
 
The Biology Corner 
http://www.biologycorner.com/lesson-
plans/ecology/ 

 

 

 

 

 

 

http://concord.org/
https://phet.colorado.edu/
http://www.pbslearningmedia.org/
http://www.learner.org/
http://www.biologycorner.com/lesson-plans/ecology/
http://www.biologycorner.com/lesson-plans/ecology/


Unit Title:  Natural Resources 
 
Time frame:  8 weeks 
 
Standards:  Standard Area – 4.3: Natural Resources 
 
    4.3.10 A, 4.3.12 A (Use of Resources)  4.3.10 B, 4.3.12 B (Availability of Resources) 
 
    4.3.10 C, 4.3.12 C (Science as Inquiry) 
 
   Standard Area – 4.5: Humans and the Environment 
 
    4.5.10 A, 4.5.12 A (Sustainability)   4.5.10 D, 4.5.12 D (Waste Management) 
 
    4.5.10 E, 4.5.12 E (Human Health Issues) 
Essential 
Questions:  How are the needs and wants of all living things directly connected to the successful management of  
   natural resources? 
   How does the quality of the environment affect the health of all living things within it? 
   How do humans influence the environment? 
   What are the positive and negative effects of environmental laws and regulations on humans, the   
   environment, and the economy? 

 
Competency Vocabulary Strategy Resource 

Students will be able to: 
(1) Recognize that renewable and 
nonrenewable natural resources are 
invaluable in supplying energy and 
materials used by people. 
 
(2) Describe how the availability of our 
natural resources is dependent on climatic 
occurrences, available technologies, and 
consumer wants and desires. 
 
(3) Explain how managing natural 
resources with man-made systems has 
both limits and economic impacts. 

Terms: 
- nonrenewable resource 
- acid mine drainage 
- acid deposition 
 
- passive solar heating 
- active solar heating 
- photovoltaic solar cells 
- biomass energy 
- wind farms 
- hydropower 
- geothermal energy 
 
- overburden 

Various labs, field 
studies, activities, & 
simulations. 
 

Books: 
Environment, Raven and Berg, 5th 
Edition 
 
Ch. 11 – The Search for Energy  
Ch. 13 – Renewable Energy and 
Conservation 
Ch. 16 - Minerals 
Ch. 24 – Solid and Hazardous Wastes 
 
Conserving for the Future: Renewable 
and Nonrenewable – Standards Based 
Activity Guide 
 



 
(4) Describe how sustainability balances 
the needs of humans and society with the 
needs of a natural system. 
 
(5) Differentiate and describe how 
availability of natural resources is affected 
by consumer desires and extracting 
technologies. 
 
(6) Recognize that humans play a 
significant role in the management and 
distribution of resources. 
 
(7) Analyze the effect of air and soil 
pollution on society. 
 
(8) Describe how economic factors affect 
human health issues like pollution, control, 
cleanup, and contaminant disposal. 
 
(9) Analyze how environmental laws and 
regulations have contributed to the quality 
and health of ecosystems. 
 
(10) Analyze both the positive and negative 
effects that environmental laws and 
regulations have on society and industry. 
 
(11) Identify how changes in economic 
conditions and advances in 
technological/scientific/environmental 
knowledge spur revisions in laws and 
regulations. 

- spoil bank 
- smelting 
- slag 
- derelict lands 
- phytoremediation 
- sustainable 
manufacturing 
- dematerialization 
 
- sanitary landfill 
- leachate 
- cullet 
- bioremediation 
- phytoremediation 
 
Laws and Regulations: 
- Surface Mining Control & 
Reclamation Act (SMCRA) 
- Clean Air Act 
- Oil Pollution Act 
 
- National Appliance 
Energy Conservation Act 
(NAECA) 
 
- Surface Mining Control & 
Reclamation Act 
- Antarctic Treaty (Madrid 
Protocol) 
- UN Convention on the 
Law of the Sea (UNCLOS) 
 
- Pollution Prevention Act 
- Resource Conservation 
& Recovery Act (RCRA) 
- Superfund Act (CERCLA) 

Online Resources: 
 
The Concord Consortium  
http://concord.org 
 
PhET  
https://phet.colorado.edu 
 
PBS Learning Media  
http://www.pbslearningmedia.org 
 
Annenberg Learner 
http://www.learner.org 
 
The Biology Corner 
http://www.biologycorner.com/lesson-
plans/ecology/ 

 

 
 
 
 
 

http://concord.org/
https://phet.colorado.edu/
http://www.pbslearningmedia.org/
http://www.learner.org/
http://www.biologycorner.com/lesson-plans/ecology/
http://www.biologycorner.com/lesson-plans/ecology/


Unit Title:  Agriculture 
 
Time frame:  8 weeks 
 
Standards:  Standard Area – 4.4: Agriculture and Society 
 
    4.4.10 A, 4.4.12 A (Food & Fiber Systems)  4.4.10 B, 4.4.12 B (Importance of Agriculture) 
 
    4.4.10 C, 4.4.12 C (Applying Sciences to Agriculture) 
 
    4.4.10 D, 4.4.12 D (Technology Influences on Agriculture) 
 
    4.4.10 E, 4.4.12 E (Science as Inquiry) 
 
   Standard Area – 4.5: Humans and the Environment 
 
    4.5.10 A, 4.5.12 A (Sustainability)   4.5.10 B, 4.5.12 B (Integrated Pest Management) 
 
    4.5.10 E, 4.5.12 E (Human Health Issues) 
Essential 
Questions:  In what ways do the practices and management of agricultural systems impact human societies and  
   cultures? 
   How does the quality of the environment affect the health of all living things within it? 
   How do humans influence the environment? 
   What are the positive and negative effects of environmental laws and regulations on humans, the   
   environment, and the economy? 

 
Competency Vocabulary Strategy Resource 

Students will be able to: 
(1) Identify how agriculture is vitally 
important in meeting the needs of society 
and maintaining the economy of 
Pennsylvania. 
 
(2) Explain how agriculture plays a major 
role in the economy and culture of the 
United States. 
(3) Recognize that agricultural sciences 

Terms: 
- humus 
- castings 
- loam 
- conservation tillage 
- crop rotation 
- contour plowing 
- shelter belt 
 
- subsistence agriculture 

Various labs, field 
studies, activities, & 
simulations. 
 

Books: 
Environment, Raven and Berg, 5th 
Edition 
 
Ch. 15 – Soil Resources 
Ch. 19 – Food Resources: A Challenge 
for Agriculture 
Ch. 23 – The Pesticide Dilemma 
 
 



and technologies strive to increase 
efficiency while balancing the needs of 
society with the conservation of our 
natural resources. 
 
(4) Describe how agricultural components 
and systems affect, and are affected by, 
social, political, environmental, and 
economic factors. 
 
(5) Explain how advances in agricultural 
sciences have influenced farming practices 
and therefore environmental health. 
 
(6) Describe how economic factors affect 
human health issues like pollution, control, 
cleanup, and contaminant disposal. 
 
(7) Analyze how environmental laws and 
regulations have contributed to the quality 
and health of ecosystems. 
 
(8) Analyze both the positive and negative 
effects that environmental laws and 
regulations have on society and industry. 
 
(9) Identify how changes in economic 
conditions and advances in 
technological/scientific/environmental 
knowledge spur revisions in laws and 
regulations. 

- domestication 
- germ plasm 
- green revolution 
- genetic engineering 
- ecosystem services 
- integrated pest 
management 
- organic farming 
- hydroponics 
- aquaponics 
- aquaculture 
 
- narrow spectrum 
pesticide 
- broad spectrum 
pesticide 
- botanicals 
- selective herbicides 
- nonselective herbicides 
- monoculture 
- genetic resistance 
- bioaccumulation 
- biological magnification 
- biological control 
- pheromone 
- quarantine 
- irradiation 
 
Laws and Regulations: 
- Soil Conservation Act 
- Food Security Act (Farm 
Bill) 
- Conservation Reserve 
Program 
- Grasslands Reserve 
Program 
 
 
 
 
 

Online Resources: 
The Concord Consortium  
http://concord.org 
 
PhET  
https://phet.colorado.edu 
 
PBS Learning Media  
http://www.pbslearningmedia.org 
 
Annenberg Learner 
http://www.learner.org 
 
The Biology Corner 
http://www.biologycorner.com/lesson-
plans/ecology/ 

 

http://concord.org/
https://phet.colorado.edu/
http://www.pbslearningmedia.org/
http://www.learner.org/
http://www.biologycorner.com/lesson-plans/ecology/
http://www.biologycorner.com/lesson-plans/ecology/


- International Treaty on 
Plant Genetic Resources 
for Food and Agriculture 
- Cartagena Protocol on 
Biosafety 
 
- Food, Drug, & Cosmetics 
Act (FDCA) 
- Federal Insecticide, 
Fungicide, & Rodenticide 
Act (FIFRA) 
- Food Quality Protection 
Act 

  
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Unit Title:  Ecosystem Interactions 
 
Time frame:  8 weeks 
 
Standards:  Standard Area – 4.1: Ecology 
 
    4.1.10 A, 4.1.12 A (The Environment)  4.1.10 B, 4.1.12 B (Materials Cycles) 
 
    4.1.10 C, 4.1.12 C (Energy Flow)   4.1.10 C, 4.1.12 D (Biodiversity) 
 
    4.1.10 E, 4.1.12 E (Succession)   4.1.10 F, 4.1.12 F (Science as Inquiry) 
 
   Standard Area – 4.5: Humans and the Environment 
 
    4.5.10 A, 4.5.12 A (Sustainability)   4.5.10 E, 4.5.12 E (Human Health Issues) 
Essential 
Questions:  How does a habitat meet the needs of a species? 
   How do changes within the living and non-living components of an ecosystem affect the balance   
   between these components? 
   How is the survival of species and their ability to adapt affected by natural and human induced   
   environmental changes? 
   How does the quality of the environment affect the health of all living things within it? 
   How do humans influence the environment? 
   What are the positive and negative effects of environmental laws and regulations on humans, the   
   environment, and the economy? 

 
Competency Vocabulary Strategy Resource 

Students will be able to: 
(1) Explain in detail the complex 
interactions that occur among biotic and 
abiotic components within an ecosystem. 
 
(2) Explain how adaptations, degree of 
specialization, and behavior of organisms 
affect the niche they fill within their 
ecosystem. 
 
(3) Compare and contrast how adaptations 

Terms:  
- biotic factor 
- abiotic factor 
- species 
- population 
- community 
- ecosystem 
- biome 
- biosphere 
- photosynthesis 
- cellular respiration 

Various labs, field 
studies, activities, & 
simulations. 

 

Books: 
Environment, Raven and Berg, 5th 
Edition 
 
Ch. 3 – Ecosystems and Energy 
Ch. 4 – Ecosystems and Living 
Organisms 
Ch. 17 – Preserving Earth’s Biological 
Diversity 
Ch. 18 – Land Resources 
 



allow a species to fulfill its role in the 
environment. 
 
(4) Explain how specialization and 
generalization influence a species’ survival. 
 
(5) Describe how naturally occurring 
changes in earth’s systems alter habitats 
and therefore affect the health of living 
things. 
 
(6) Describe how a species adaptability 
determines its ability to survive rapid 
environmental changes due to human 
activities. 
 
(7) Analyze the effects of human activities 
on the health of organisms in an ecosystem. 
 
(8) Analyze how human attempts at species 
management have influenced the species 
success or failure. 
 
(9) Analyze how environmental laws and 
regulations have contributed to the quality 
and health of ecosystems. 
 
(10) Analyze both the positive and negative 
effects that environmental laws and 
regulations have on society and industry. 
 
(11) Identify how changes in economic 
conditions and advances in 
technological/scientific/environmental 
knowledge spur revisions in laws and 
regulations. 

- chemosynthesis 
- producer / autotroph 
- consumer / heterotroph 
- herbivore 
- carnivore 
- omnivore 
- detritivore 
- decomposer 
- trophic level 
 
- evolution 
- adaptation 
- natural selection 
- succession 
- primary succession 
- pioneer community 
- secondary succession 
- symbiosis 
- coevolution 
- mutualism 
- commensalism 
- parasitism 
- ecological niche 
- limiting resource 
- competitive exclusion 
- resource partitioning 
- keystone species 
 
- biodiversity 
- extinction 
- endangered species 
- threatened species 
- endemic 
- biotic pollution 
- invasive species 
- bellwether / sentinel 
species 
- commercial extinction 
 
- natural regulation 
- sustainable forestry 

Online Resources: 
The Concord Consortium  
http://concord.org 
 
PhET  
https://phet.colorado.edu 
 
PBS Learning Media  
http://www.pbslearningmedia.org 
 
Annenberg Learner 
http://www.learner.org 
 
The Biology Corner 
http://www.biologycorner.com/lesson-
plans/ecology/ 

 

http://concord.org/
https://phet.colorado.edu/
http://www.pbslearningmedia.org/
http://www.learner.org/
http://www.biologycorner.com/lesson-plans/ecology/
http://www.biologycorner.com/lesson-plans/ecology/


- wildlife corridor 
- selective cutting 
 
Laws and regulations: 
- Federal Noxious Weed 
Act 
- Wild Bird Conservation 
Act 
- Endangered Species Act 
- Convention on 
International Trade in 
Endangered Species of 
Wild Flora and Fauna 
(CITES) 
 
- Wilderness Act 
- Forest Legacy Program 
- Taylor Grazing Act 
- Federal Land Policy and 
Management Act 
- Public Rangelands 
Improvement Act 
- Clean Water Act 
- Emergency Wetlands 
Resources Act 
- Food Security Act 

 


