WATERSHED INTEGRATION PROGRAM
SCIENCE

LENGTH OF TIME: 

one year
GRADE LEVEL: 

7
DESCRIPTION OF COURSE:

Curriculum integration and student choice are primary focal points of the PALMS Watershed Integration Program instructional plan.  Within the framework, three overlying essential questions will be addressed.  These questions encompassing the local watershed and environmental studies as a whole include: (1) How do I make a difference?, (2) What is my impact on the environment?, and (3) How does the environment impact me?
The curricular framework is designed around both essential questions and themes to springboard and guide student interest.  Each theme contains a common thread by addressing a community aspect, various systems located within the theme, and an aspect concerning perspectives.  The designated PALMS Watershed Integration Program themes include:


· Catastrophic Events – Duck and Cover

· War – Species Gone Wild

· Dirty Jobs – Solutions to Pollution

· Footprints – Get Dirty and Do Something

COURSE STANDARDS:

Students will:

1. Demonstrate an understanding of basic genetics, including DNA and its role in inheritance, Mendel’s laws, punnett squares, and genetic disorders (PA Academic Std 3.3.7C; 3.8.7C; 3.7.7B)

2. Demonstrate an understanding of watersheds, their components, and the ways that humans interact with watersheds. (PA Academic Std 4.1.7A, 4.1.7B, 4.1.7C, 4.1.7D, 4.1.7E; 4.6.7B)

3. Demonstrate an ability to gather and interpret field data through the use of different measurement devices and technology. (PA Academic Std 4.1.7A, 4.1.7B, 4.1.7C, 4.1.7D, 4.1.7E; 4.6.7B)

4. Apply the concepts and principles of motion, velocity, acceleration, deceleration, and momentum to problem solving. (PA Academic Std 3.4.7C; 3.7.7B)

5. Demonstrate understanding of the basic components and properties of matter and properties of elements, compounds and mixtures. (PA Academic Std 3.4.7A; 3.7.7B)

6. Develop familiarity with the basic processes of the scientific method. (PA Academic Std 3.2.7B, 3.2.7C)

RELATED PA ACADEMIC STANDARDS FOR SCIENCE AND TECHNOLOGY

3.2
Inquiry and Design


B.  Process Knowledge


C.  Scientific Method

3.3
Biological Sciences


C.  Inheritance

3.4
Physical Science, Chemistry and Physics


A.  Matter


C.  Forces and Motion

3.7
Technological Devices


B.  Instruments

3.8
Science, Technology and Human Endeavors


C.  Consequences and Impacts

RELATED PA ACADEMIC STANDARDS FOR ENVIRONMENT AND ECOLOGY

4.1
Watersheds and Wetlands


A.  Cycles


B.  Role of watersheds


C.  Physical Factors


D.  Characteristics and functions of wetlands


E.  Impacts of watersheds and wetlands

4.6
Ecosystems and their Interactions


B.  Cycles

PERFORMANCE ASSESSMENTS:  (will vary per unit and per year due to the nature of the WIP program curriculum basis)
Students will demonstrate achievement of the standards by, but limited to:

1. Creating a genetic “family tree” that traces the history of certain dominant and recessive traits. (Course Standard 1)

2. Evaluating the general health of specific components of a watershed, identifying problems, and making recommendations, if warranted, for solutions to improve the overall health of the component being studied. (Course Standard 2)

3. Measuring the health of components within a watershed using a variety of instruments and techniques. (Course Standard 3)

4. Performing a variety of laboratory experiments reinforcing the different properties of matter and predicting the outcomes of similar experiments. (Course Standard 5)

5. Identifying, during the course of experimentation, the distinct steps of the scientific method, control, and variables that might influence the outcome. (Course Standard 6)

TITLES OF UNITS:  Unit duration [generally 8 week period / marking period]
Duck and Cover – Catastrophic Events

The first theme will encompass, but not be limited to natural systems and human impact on such a system, the transfer of energy in such systems and events, both local and social historic relevance, as well as long-term consequences from such events.  Alongside science based watershed studies and analysis, a focus on native vs. non-native vs. invasive species as well as endangered species catastrophic impact on an ecosystem and essentially the watershed will be explored in depth.

Available community outreach activities may involve local flood damage evaluation, oral historical information gathering of catastrophic events, and comparison between recent and past events based upon student interest.  Student interests have led to excursions and/or explorations including fall and winter water quality data collection from local Cooks Creek watershed test sites, laboratory studies on the Delaware Canal involving water quality and species analysis with additional comparison to our local Cooks Creek watershed data, an investigation into the catastrophic events causing the local phenomenon of Ringing Rocks using the scientific method as a tool, and GIS mapping of local watershed boundaries and past flood data mapping in correlation to such boundaries.

War – Species Gone Wild

The second theme addressed will explore, but not be limited to species origination, population collapse/overpopulation, biodiversity, environmental consequences of human interaction, the role of the local watershed, globalization, and interdependence/dependence of species.  Continuing our watershed studies with a focus on species genetics and environmental impact beyond invasive species is the core goal of the War – Species Gone Wild science theme.

Due to the nature of our community most activities could be completed within school grounds and other affiliated Palisades district building property.  Additionally, the PALMS greenhouse and a semi-local governmental contact in Bill Sweeney, located at the Jacobsburg Environmental Center, with supplemental donations of native plant seeds could be of utmost use throughout the theme where plant species are addressed.  Student interests have led to planned excursions and/or explorations including continued water quality data collection from local Cooks Creek watershed test sites, species analysis at Hawk Mountain Sanctuary, and additional GIS mapping.

Dirty Jobs – Solutions to Pollution

The third theme will consist of, but not be limited to global awareness, historical perspective concerning both methodology and technology, local resources/industry, quarrying, environmental improvement/activism, human impact positive/negative, long-term effects, chemical and physics components to each of the above topics, in addition to an evaluation of Palisades School District green operations.  

Available community outreach activities include a visitation to The Giving Pond, Industrial work areas and invitation of community speakers.  Presently aligned speakers include Mr. Bob Stanfield whom will address groundwater concerns along with a look at our PALMS well and a third GIS mapping session.

Footprints – Get Dirty and Do Something

Get Dirty and Do Something, consists of an open-ended, solution-based performance assessment based upon broad topic selection taken from the first three themes of study.  Projected goals of such a performance assessment include an understanding of community-based efforts, data incorporation made tangible from year to year, and presentation of collected data to various audiences to allow for each student to make their own ecological footprint on our community.   

SAMPLE INSTRUCTIONAL STRATEGIES:

1. Informational reading

2. Cooperative  learning

3. Comprehension questions

4. Graphic organization of content / notes

5. Class discussion

6. Laboratory activities (in and outside of the classroom)

7. Site based activities (local community and beyond)
8. Student presentations

9. Projects

10. Information summaries

11. Audio/Visual presentations

12. Internet-based presentations

13. Demonstrations

14. Computer activities
MATERIALS:


1. Cells, Heredity, and Classification; Holt, Rinehart, and Winston, 2005

2. Environmental Science; Holt, Rinehart, and Winston, 2005

3. Introduction to Matter; Holt, Rinehart, and Winston, 2005
4. Forces, Motion, and Energy; Holt, Rinehart, and Winston, 2005
5. Teacher generated materials

6. CD-Rom software

7. Library materials

8. Trade books

9. Laboratory equipment

10. Handheld computer and probe technology

11. Computers

12. Audio/Visual equipment

13. Guest speakers

METHODS OF ASSISTANCE AND ENRICHMENT:

1. Special assistance – IST, SAP

2. Review materials

3. Differentiation of content and product

4. Accommodation materials

5. Peer tutoring

6. Parent conferences

7. Supplemental materials

8. Speakers

9. Field trips
10. Student speaking engagements/presentations
METHODS OF EVALUATION:

1. Performance assessments

2. Projects

3. Presentations

4. Documentation of experimental laboratory work.

5. Use of rubrics specific to above methods of evaluation
6. Traditional tests and quizzes
WIP – Science
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