UNIT TITLE: POLITICAL AND ENVIRONMENTAL STUDY OF SHINGLE CREEK

TEACHER:  KENT PICCOTT
GRADE/SUBJECT: 9/10 SCIENCE
STANDARDS AND BENCHMARKS:  (highlighted are student learning targets)
 Physical Science : Human Interactions with the Earth System

Standard:   People consider potential benefits, costs and risks to make decisions on how they interact with natural systems.

· I can explain how human activity and natural processes cause pollution in the hydrosphere, biosphere, lithosphere and atmosphere.
Standard: In order to improve their existence, humans interact with and influence Earth systems. 
· I can describe how the methods people use water in their homes and communities can affect water supply and quality. 
· I can identify the impact of individual decisions on natural systems. 
Earth and Space: Interdependence Within the Earth System
Standard: Water circulates through the Earth's crust, oceans and atmosphere in what is known as the water cycle. 
· I can explain the process of the water cycle describing how water moves through the earth system using the process of evaporation, condensation and precipitation.
 Biology: Interdependence among living systems
Standard: The interrelationship and interdependence of organisms generate dynamic biological communities in ecosystems.

· I can describe factors that affect the carrying capacity of an ecosystem and relate these to population growth.
· I can explain how ecosystems can change as a result of the introduction of one or more new species.
Standard: Natural systems include a variety of organisms that interact with one another in several ways. 
· I can identify a variety of populations and communities in an ecosystem and describe the relationships among the populations and communities in a stable ecosystem.
· I can explain how the number of populations an ecosystem can support depends on the biotic resources available as well as abiotic factors such as amount of light and water, temperature range and soil composition.
Human Interactions with Living Systems
Standard:  Human activity has consequences on living organisms and ecosystems.
· I can describe the social risks and benefits of changing a natural ecosystem as a result of human activity.  

· I can describe the economic risks and benefits of changing a natural ecosystem as a result of human activity.  

· I can describe the ecological risks and benefits of changing a natural Minnesota ecosystem as a result of human activity.  
· I can describe ways that human activities can change the populations and communities in an ecosystem.

Knowledge and Skill Mastery: Grade 9-12

THE PRACTICE OF SCIENCE
Standard:  Scientific inquiry uses multiple interrelated processes to investigate questions and propose explanations about the natural world. 

· I can formulate a testable hypothesis, design and conduct an experiment to test the hypothesis, analyze the data, consider alternative explanations and draw conclusions supported by evidence from the investigation.

· I understand that a hypothesis is defined as “a testable statement about the natural world that can be used to build more complex inferences and explanations.”

· I can make an accurate conclusion based on presented evidence.

· I can identify which variables were changed, kept the same, and measured in a given experiment.

· I can evaluate the explanations of others by examining their evidence, identifying faulty reasoning, pointing out statements that go beyond scientifically acceptable evidence, and suggesting alternative scientific explanations.

THE PRACTICE OF ENGINEERING
Standard:  Engineering design is an analytical and creative process of devising a solution to meet a need or solve a specific problem. 
· I can identify an engineering problem and the associated constraints on possible design solutions.  

· I can develop possible solutions to an engineering problem. 
Standard:  Engineering is a way of addressing human needs by applying science concepts and mathematical techniques to develop new products, tools, processes and systems.
· I understand that engineering designs and products are often analyzed for alternatives, risks, costs and benefits, so that subsequent designs are refined and improved.  

· I recognize that risk analysis is used to determine the potential consequences of using a new technology or design, including the evaluation of causes and effects of failures. 
INTERACTIONS AMONG SCIENCE, TECHNOLOGY, ENGINEERING, MATHEMATICS, AND SOCIETY
Standard:  Science and engineering operate in the context of society and both influence and are influenced by this context. 

· I can communicate and justify the procedures and results of an engineering design project using verbal, graphic, quantitative, virtual or written means.

· I can defend procedures and results based on data and observations.

· I can create a sketch in order to communicate procedures or results.

· I can create a graph to communicate results.

· I can describe how scientific investigations and engineering processes require multi-disciplinary contributions and efforts.  
Standard:  Science, technology, engineering and mathematics rely on each other to enhance knowledge and understanding. 

· I can determine and use appropriate safety procedures in science and engineering contexts
· I can determine and use appropriate tools, computers, and measurement instruments in science and engineering contexts.
ENDURING UNDERSTANDINGS:

· I will have an understanding of the history and role of Shingle Creek and the impact humans have had on its ecosystem.

· I will understand the ingredients necessary to provide a healthy ecosystem for Shingle Creek.
ESSENTIAL QUESTIONS

1. What are the elements of an ecosystem?

2. How can you describe the environment of Shingle Creek?
3. How has Shingle Creek changed throughout recent history?
4. How do humans affect the environment, and how does the environment affect humans?
5. What are the limiting factors that determine healthy populations?

6. How does the adaptation of behavior influence the survival of organisms?

SUMMATIVE ASSESSMENT

Students will design a restoration plan for an assigned specific location, which if implemented, would lead to positive impact for upper Shingle Creek.  

This project will include:

· a group-designed engineering plan

· current pictorial view and description of restoration area

· drawing (hand or CAD) representing future improvements for site)

· Costs analysis for products and labor

· Benefits for community and Shingle Creek

FORMATIVE ASSESSMENT
· Students will design an experiment focusing on a determined engineering factor that has influenced Shingle Creek’s water quality and aquatic life.

· Students will create a local storm drain map directly affecting Shingle Creek’s water quality and will identify and collect data on the human pollution observed.
· Students will receive a pre-test and post-test on hydrology fundamentals.

· Students will create a detailed map of the biological diversity of species identified along the Mississippi River. 
· Students will collect and identify, using a dichotomous key, a variety of aquatic species.  Students will record data on collected individual species and determine age and external health status.

· Students will collect and identify macro-invertebrates from Shingle Creek and correctly identify them using a dichotomous key. 

· Students will perform a variety of field laboratory tests to collect data necessary to determine the current physical conditions of Shingle Creek.  This data will be recorded in science journals.

· Students will record and sketch successful engineering ideas determined from analyzing Pike Creek in their journals.  This information will be implemented in their restoration plan for Shingle Creek.
DIFFERENTIATION
· Inquiry Based

· Collaborative learning

· Engaged learning (hands-on)

· Visual, Auditory, and Kinesthetic Field Experiences

· Technology Driven  = Powerpoint / photography / Computer Aided Design

ACADEMIC LANGUAGE (vocabulary)

Hydrologic cycle, hydrology, topography, clouds, lakes, wetlands, reservoirs, streams, aquifers, glaciers, ocean, precipitation, stream flow, evaporation, transpiration, watershed runoff, infiltration, percolation, groundwater flow, catch basins, runoff, peak flows, pollution transport, riparian zone, bank slope, suspended solids, bacteria, nutrients, phosphorus, nitrogen, BMPs, , sediment basins, imperious surfaces, vegetated buffers, swales, biofilters, rain gardens, stormwater pond, impaired water, environment, stream reach, stream segment, outfall, macroinvertebrate,  water quality, point source, nonpoint source, sediment, toxics, tubidity, dissolved oxygen, impaired biota, hypothesis, reasoning, faulty reasoning, explanation, inference, engineering, risk analysis, constraint, model.
CONCEPTS

· Abiotic and biotic cycles

· Webs, pyramids

· Ecosystems: energy, entropy, populations, carrying capacity, and trophic levels

· Native and invasive species

· Ecology and the environment

· Human intervention and pollution / conservation and management

· Hydrologic cycle / water issues-quality, reuse, recycling

SKILLS
· Science process skills including observing, inferring, measuring, performing/designing experiments.

· Lab equipment skills including using water testing kits, thermometers, dissolved oxygen readers, seining netting and scraping techniques.

· Literacy skills including math computation, writing, reading, scientific literacy, and technical writing.

· Affective skills including communication, cooperation, collaboration, and use of technology.

RESOURCES
1. FIELD TRIPS 

A. THREE RIVERS PARK DISTRICT (KROENING INTERPRETIVE CENTER).  MISSISSIPPI WATER QUALITY TESTING / FOOD CHAIN ANALYSIS = COST =  $300. (PER SESSION)

B. WILDERNESS INQUIRY MISSISSIPPI RIVER CANOE DAY TRIP. (PER SESSION) COST ???
C. SHINGLE CREEK RESTORATION SITES (BROOKLYN PK. / BROOKDALE MALL (DAYLIGHTING PROGRESS), PIKE CREEK IN PLYMOUTH. COST = $300 (PER SESSION)
**TRANSPORTATION WILL BE NEEDED FOR FIELD TRIPS 1,2,3 IF  OUR SITE IS PATRICK HENRY.  IF AT OLSON MIDDLE…ONLY NEED TRANSPORTATION FOR FIELD TRIP # 3.

D. STUDENT SUPPLIES = $100 (PER SESSION) = CLASSROOM SUPPLIES INCLUDING JOURNALS, WRITING UTENSILS, POSTER BOARD, TRI-FOLD BOARDS, CLIP BOARDS, MARKERS, COLORED PENCILS, WATER BOTTLES, ETC.

E. WATER QUALITY REFURBISH KITS = $100…1 PER SESSION.  

F. POTENTIAL NEEDS…HIP WADERS FOR STUDENTS…HAVE BEEN USING SUPPLIES FROM BUSINESS PARTNER…UNSURE AT THIS POINT IF THEY WILL BE AVAILABLE FOR BOTH SESSIONS.  POTENTIAL COST = 15 PAIR AT $50 EACH = $750.

G. HIGH NEED OF COMPUTER LAB CLASS SETTING!  COMPUTER ACCESS WILL BE NEEDED ON A DAILY BASIS.  PREFERRED SETTING WOULD ALLOW FOR 1 COMPUTER PER STUDENT.

