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Course Title:  Aquatic Biology
Grade Level(s):  11-12
Text:  No Text, Multiple Resources
Course Description

This course is designed for students with an interest in ecology and environmental science.  The emphasis of the course content is to develop an understanding of the importance of freshwater and their ecosystems. Students will raise trout at various developmental stages in the classroom.  They will research and examine the development, behavior, physiology and habitat requirements of these indicator organisms.  Students will collect data and evaluate the chemical quality of a local waterway, determine its macroinvertebrate population and examine stream topography to determine the sustainability of this habitat for trout. Students will examine the impact of wildlife, forests, and soils can have on water quality. Students will work with community organizations including the Trout Unlimited to monitor stream health and participate in stream restoration.  Students will be instructed on the basic skills of fly-fishing and fly-tying as a way to identify macroinvertebrates and examine the trout’s nutritional requirements and behavior.  The course is hands-on with many outdoor experiences at rivers and hatcheries.  Upon completion of the course, students will develop a significant understanding of conservation practices and the importance of the environment.
Essential Questions

When investigating different systems (e.g., agriculture, terrestrial, aquatic), how does a habitat meet the needs of a species?

How do changes within living and non-living components of aquatic, terrestrial and human systems affect the balance within and between them?

How is the survival of species and their ability to adapt affected by natural and human induced environmental changes?

In what ways are human societies and cultures impacted by management and practices of agricultural systems?

How does the quality of the environment affect the health of all living things within it?

How do humans influence the environment?

How do we use information gained through research to expand knowledge?

How can our knowledge and use of the research process promote lifelong learning?

How would you explain and apply technological design and problem solving methods in the development of inventions and innovations?

Competencies

- Describe in detail how the living and non-living components of an ecosystem interrelate and directly impact food chains and energy flow.
- Recognize that the quality of human health in our society is affected by air, water, soil, and indoor pollution.
- Explain in detail the complex interactions that occur among biotic and abiotic components within an ecosystem.
- Describe the importance of wetlands for humans, plants, and animals.
- Analyze the effect of natural and human events, topography, and geographic location on wetlands, watersheds, aquatic and terrestrial ecosystems.
- Compare and contrast how adaptations allow a species to fulfill a role in their environment. 

- Analyze the water quality of a particular body of water and infer possible causes for those results based upon land use in the surrounding watershed.
- Explain how adaptations, degree of specialization, and behavior of organisms affect the niche they fill within their ecosystem.
- Explain how specialization and generalization influence a species’ survival.
- Analyze how human attempts at species management have influenced the species’ success or failure.
- Discuss and describe how human activities cause changes within ecosystems – positively, negatively, or both.
- Recognize that sustainability of natural resources fluctuates based on society’s needs or wants and the technological advances used.
- Describe how naturally occurring changes in earth’s systems alter habitats and therefore affect the health of living things.
- Identify sources of pollution and explain how they affect the health of the organisms within the ecosystem.
- Recognize that humans play a significant role in the management and distribution of resources.
- Compare and contrast how human practices affect the health of the environment.
- Analyze and evaluate information from sources for relevance to the research question, topic or thesis.
- Critically evaluate primary and secondary sources for validity, perspective, bias, and relationship to topic.
- Develop search procedures to locate and gather information from traditional sources (libraries) as well as electronic databases, data sets and other electronic reference materials.
- Follow the conventional style for the type of document and use page formats, fonts and spacing that contribute to the readability and impact of the document.
- Document progress through the engineering design process using a journal that synthesizes the process and results.
- Evaluate the effectiveness of engineered solutions through written, spoken, mathematical, and graphical means.
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Grade Level: 11-12
	Course Syllabus



	Course Content


	Tentative

Timeframe
	Assessment

Anchors
	State

Standards

	Introduction to Aquatic Biology Trout in the Classroom
· Significance of water quality

· Habitat requirements of trout in the classroom
· Establish classroom of trout habitat in aquariums
· Understanding the biological filter/equipment function

	20 days
	Bio.B.4
	4.1.12A
4.1.12B

4.1.12C

4.1.12F

	Current Issues

· Protocol to examine and evaluate news on current water quality issues

· Development skills to develop reports on the evaluation and meaning of water quality issues.

	25 days
	S11.A.1
	S11.A.1.3, S11.A.3.1, S11.B.2.1, S11.B.3.1, S11.B.3.2, S11.B.3.3, S11.D.1.2


	Water Chemistry

· Molecular structure and behavior of water

· Biological significance to living systems 


	20 days
	S11.C.1.1.1
S11.C.1.1.2

S11.C.1.1.3
	S11.C.1.1.1, S11.C.1.1.2, S11.C.1.1.3, S11.C.1.1.4
S11.C.1.1.1, 
S11.C.1.1.2, S11.C.1.1.3, S11.C.1.1.4


	Streambiology

· Major stream communities

· Macroinvertebrate identification, structure and adaptations

· Life cycles and adaptations

· Freshwater ecosystems

· Feeding Levels

· Ecology

· Biotic and abiotic interactions
· Aquatic Plants: ecology, importance, structural adaptations


	35 days
	Bio.B.4
	4.1.12C

4.2.12B

4.2.12.D

4.1.12.A

	Trout Biology
· Habitat requirements

· Indicator organism

· Anatomy and physiology, special adaptations

· Fly fishing and Flytying connection to Macro
· Behavior and survival

· Trophic adaptations

· Hatcheries and fisheries management


	35 days
	Bio.B.4
	4.1.12C

4.2.12B

4.2.12.D

4.1.12.A

3.1.12.A1

3.1.12.A2

	Envirothon 
Preparation for annual competition 
· Aquatic Ecology
· Current Issue (changes annually)

· Forestry

· Soil and Land Use

· Wildlife


	40 days
	Bio.B.4
	4.3.12.A
4.3.12.B

4.3.12.C

	     

	     
	     
	     

	     

	     
	     
	     


Teaching Strategies Utilized

Technology Application
Cooperative Learning

Independent Research 

Guided Instruction

Laboratory and Field Experiences

Inquiry Based Learning

Diagnostic, Formative and Summative Assessments

Homework, Note Taking
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	Objectives
	Level of

Ach.
	Suggested

Learning 

Activities
	Forms of

Assessment
	Assess.
Anchor
	PA

Stand.

	The student will be able to:

Introduction to Aquatic Biology Trout in the Classroom:
· Describe why water and aquatic ecosystems are important to us.

· Describe why trout are indicator organisms.

· Assemble the equipment necessary to raise trout from eggs to adult in aquariums

· Identify the habitat requirements of trout.

· Evaluate the environment needed to maintain the trout in a laboratory setting.

· Describe the components of the biological filter and its importance to trout survival in nature and in a laboratory setting. 

Current Issues:
· Read and evaluate articles dealing with water quality and aquatic ecosystems
· Use informed evaluation of article content and identify the impact to local and global community.
· Write and share their opinion about the article read.
Water Chemistry
· Identify the chemical composition of water.

· Explain how the chemical properties of water influence the physical properties of water.

Streambiology

· Identify the major stream communities
· Identify insect morphology
· Recognize the life cycle of macroinvertebrates
· List the biotic and abiotic interactions
· Identify structural adaptation of plants and macroinvertebrates
· Identify the parts of a freshwater ecosystem
Trout Biology
· Identify indicator organisms evaluate water quality.
· Identify the parts and function of trout anatomy.
· Identify the adaptations fish have for survival.
· Identify the types of behavior trout exhibit for survival.
· Describe how hatcheries and fisheries management work toward conservation of aquatic environments.
Envirothon :

· Identify basic ecological concepts related to ideas and topic related to aquatic biology.
· Identify the main ideas associated with the current issue provided by the conservation district.
· Identify basic parts of forests and their impact on aquatic ecosystems
· Identify the parts of soil and how land is used and its impact on aquatic ecosystems.
· Identify types of wildlife found in Pa and identify the relationship between habitat requirements and the impact on aquatic ecosystems.
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	Teacher Lecture: use of Powerpoint presentations and embedded video, demonstrations, laboratory, reading and assignment activities, field trips
Report protocol instruction,
Grading Rubric

Use of discussion boards through BlendedSchools, submission of written report
Teacher Lecture: use of Powerpoint presentations and embedded video, demonstrations, laboratory, reading and assignment activities, field trips

Teacher Lecture: use of Powerpoint presentations and embedded video, demonstrations, laboratory, reading and assignment activities, field trips

Teacher Lecture: use of Powerpoint presentations and embedded video, demonstrations, laboratory, reading and assignment activities, field trips
Annual competition with Lehigh Valley schools at the Envirothon.
Teacher Lecture: use of Powerpoint presentations and embedded video, demonstrations, laboratory, reading and assignment activities, field trips

Use of models for identification of wildlife, forest and soil components.


	Blended Learning,

Simulations,
Tests,

Quizzes,

Rubric based evaluation of student performance for various activities and experiments

Rubric Grading based on quality of electronically submitted article and discussion board content.

Blended Learning,

Simulations,

Tests,

Quizzes,

Rubric based evaluation of student performance for various activities and experiments

Blended Learning,

Simulations,

Tests,

Quizzes,

Rubric based evaluation of student performance for various activities and experiments

Blended Learning,

Simulations,

Tests,

Quizzes,

Rubric based evaluation of student performance for various activities and experiments

Blended Learning,

Simulations,

Tests,

Quizzes,

Rubric based evaluation of student performance for various activities and experiments


	Bio.B.4

S.11.A.1
S11.C.1.1.1

S11.C.1.1.2

S11.C.1.1.3
Bio.B.4
Bio.B.4
Bio.B.4
	4.1.12A

4.1.12B

4.1.12C

4.1.12F
S11.A.1.3  S11.A.3.1  S11.B.2.1  S11.B.3.1  S11.B.3.2  S11.B.3.3 S11.D.1.2
S11.C.1.1.1

HYPERLINK "http://www.pdesas.org/Standard/StandardsBrowser#27358?cf=y"
S11.C.1.1.2

HYPERLINK "http://www.pdesas.org/Standard/StandardsBrowser#27359?cf=y"
S11.C.1.1.3

HYPERLINK "http://www.pdesas.org/Standard/StandardsBrowser#27360?cf=y"
S11.C.1.1.4
S11.C.1.1.1 

S11.C.1.1.2

HYPERLINK "http://www.pdesas.org/Standard/StandardsBrowser#27359?cf=y"
S11.C.1.1.3

HYPERLINK "http://www.pdesas.org/Standard/StandardsBrowser#27360?cf=y"
S11.C.1.1.4
4.1.12C

4.2.12B

4.2.12.D

4.1.12.A
4.1.12C

4.2.12B

4.2.12.D

4.1.12.A

3.1.12.A1

3.1.12.A2
4.3.12.A

4.3.12.B

4.3.12.C

	Resources/Materials

	Online Textbook

BlendedSchools Resources/Computers/Online Resources

Laboratory Equipment

Interactive Laboratory Software

Videos

Computer Simulations



	Interdisciplinary Relationships & 21st Century Skills

	Language Arts - laboratory report writing analyzing data, develop conclusions and show relationships

Math – computations, graphing of data

Chemistry – molecular studies

Physics – morphology, form and function

Technology – computer and biological 
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