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CURRICULUM ANCHOR 
DEFINING THE LEARNING OBJECTIVES AND CURRICULUM CONNECTION
What are the curriculum indicators, performance expectations, and/or student learning objectives? 
Are there opportunities to meet academic standards in multiple disciplines or content areas?
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CURRICULUM ANCHOR
DEFINING THE LEARNING OBJECTIVES AND CURRICULUM CONNECTION 
continued
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CURRICULUM ANCHOR
DESCRIBING THE LOCAL CONTEXT
What is the local and life-relevant environmental issue, problem, or phenomenon that will 
serve as the context for learning?

IDENTIFYING THE DRIVING QUESTION
What is the open-ended, life-relevant question that meets academic standards/learning objectives? 
Reminder: It should guide inquiry for the investigations and provide opportunities for environmental action.
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ISSUE INVESTIGATION
ASKING QUESTIONS AND DEFINING ISSUES
What are supporting questions that students may investigate to further explore the driving question?  
List the supporting questions that cover your required curriculum content and lessons, but leave at least one 
Issue Investigation open for those developed or co-developed by your students. Use the space to describe 
how you will guide them through this student-directed process. After completing your MWEE, add in the 
student-directed investigations.

Issue Investigation 1
Who is involved in developing 
this investigation?

 teacher and/or 

  students?

Issue Investigation 2 
Who is involved in developing 
this investigation?

 teacher and/or 

  students?

Issue Investigation 3
Who is involved in developing 
this investigation?

 teacher and/or 

  students?

PLANNING AND CONDUCTING INVESTIGATIONS
How could students plan and conduct indoor and outdoor investigations to actively address the supporting 
questions? What kinds of data could be collected to draw conclusions and make actionable claims?

Issue Investigation 1
Is this investigation occurring

 indoors and/or 

 outdoor?

Issue Investigation 2
Is this investigation occurring

 indoors and/or 

 outdoor?

Issue Investigation 3
Is this investigation occurring

 indoors and/or 

 outdoor?

ELM  •  2
A N  E D U C A T O R ’ S  G U I D E  T O  T H E  M W E E



ISSUE INVESTIGATION (CON’T)
ANALYZING AND INTERPRETING DATA
How could students analyze data (graphic, models, etc.) to reveal patterns and relationships? 
What could the process of synthesizing evidence look like?

Issue Investigation 1 Issue Investigation 2 Issue Investigation 3

CONSTRUCTING AND COMMUNICATING A CLAIM
How could you guide your students through the process of developing claims based on their evidence? 
How may they communicate these evidence-based claims to internal and/or external audiences? 

Issue Investigation 1 Issue Investigation 2 Issue Investigation 3
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INFORMED ACTION
IDENTIFYING SOLUTIONS
How could you encourage your students to identify and explore a variety of solutions that could 
directly address the issue? How could students make decisions about which solution(s) to implement? 

DESIGNING A PLAN AND TAKING INFORMED ACTION 
What resources or frameworks will students use to create their plan of environmental action? 
During what time period will they execute their action project?

EVALUATING ACTION
In what ways could students reflect on the action project and determine the extent to which 
it successfully addresses the issue?
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	Issue Investigation 13: Yes
	Issue Investigation 12: Off
	Issue Investigation 11: Yes
	Issue Investigation 4: Yes
	Issue Investigation 6: Yes
	Issue Investigation 5: Off
	Issue Investivation asking Questions 2: How does the health of a watershed impact the watershed ecosystem?
	Issue Investivation asking Questions 3: How do different permeable
and impermeable surfaces
affect surface water runoff?

How does topography affect
where water flows?
	Issue Investivation asking Questions 4: What is the importance of water availability and healthy water to the historic foundation of Winchester City?

Is it important to maintain this availability and quality during the Museum’s construction project?
	Issue Investigation 3: Yes
	Issue Investigation 2: Yes
	Issue Investigation 8: Yes
	Issue Investigation 7: Off
	Issue Investigation 10: Off
	Issue Investigation 9: Off
	Issue Investivation asking Questions 5: Students create their own datasheets and use them to investigate the health of Abram’s Creek, their local stream. They test water chemistry and conduct a macroinvertebrate inventory.
	Issue Investivation asking Questions 6: Students use a hydrogeology model to test the recharge capacities of a variety of surfaces.

Students learn how to read a topographic map of their school’s watershed and build a
model to predict how surface water will flow between the school and the museum.
	Issue Investivation asking Questions 7: Students examine primary and secondary sources, and hear from local experts, to learn about the importance of water in building the Winchester City.
	Analyzing and Interpreting Data 2: Students compile their water
chemistry and
macroinvertebrate data into
Google Sheets and construct
accurate pie charts of their
data. They compare their
water quality data to existing
datasets and compare their
macroinvertebrate data with a
biotic index.
	Analyzing and Interpreting Data 3: Students calculate average, proportion, and percent runoff for each hydrogeology model, summarize their data, and prepare a Claim, Evidence, Reasoning (CER) chart to support their selection of the best and worst ground surfaces for runoff.

Students analyze elevation changes between James Wood Middle School, the Museum of the Shenandoah
Valley, and Abram’s Creek to determine the direction of water flow and trace water flow patterns through Winchester City.
	Analyzing and Interpreting Data 7: Students answer twelve questions about the importance of water on the founding of Winchester City.
	Constructing and Communicating a Claim 2: Students reference their MWEE Journals they have been using to track supporting questions, observations, data, and their reflections from each investigation. Students make conclusions and share them in table group discussions. 

In groups, students prepare a visual and oral presentation on their results and draw one or more conclusions about the driving question.
	Constructing and Communicating a Claim 3: Same as Issue Investigation 1
	Constructing and Communicating a Claim 7: Same as Issue Investigation 1
	Informed Action 2: As a class, have a short discussion about the criteria that groups will use to determine a grade for the stream. Accept all reasonable responses as long as they are backed up by evidence.

Students work in small groups to determine a grade for the stream using claim-evidence-reasoning statements and the Schoolyard Report Card Tool from Chesapeake Bay Foundation or the Anacostia Watershed Society. Each group will present their evidence and reasoning for the grade and will engage in discussion to build consensus around a single grade. Each small group will then work together to brainstorm solutions they can implement in order to address the issues that they identified through the various investigations.
	Informed Action: To assess the effectiveness of the garden, students sample runoff water before and after the garden is planted. They later communicate their results to the public at a community event sponsored by the Museum of the Shenandoah Valley where they propose ideas to sustain the garden project.
	Name Field 19: The Importance of Water: Past, Present, and Future
	Name Field 18: Megan Reilly
	Name Field 21: James Wood Middle School
	Name Field 20: 6th grade Science
	Environmental Action Planning Worksheet  15: Learning Objectives:
1. Develop environmental and geographic literacy through place-based, project-based learning
2. Understand the interconnectedness of human activities and environmental health
3. Recognize that our land use choices (past, present, and future) affect the environment
4. Demonstrate transfer of skills and concepts to design a solution to an identified environmental problem

Curricular Connections:
- Conduct investigations in science and history
- Summarize and analyze data and create graphical representations in mathematics
- Conduct research, write arguments, and create oral and visual presentations in English

VA Standards of Learning: Science
- Sci 6.1 Science and Engineering Practices
- Sci 6.6 Importance of Water
- Sci 6.8 Watershed Systems
- Sci 6.9 Natural Resources/Environmental Public Policy Decisions

VA Standards of Learning: History and Social Science
- USI.1 Historical and Geographic Skills
- USI.2 Geography

VA Standards of Learning: Mathematics
- Math 6.5 Solving Problems Using Fractions and Decimals
- Math 6.6 Solve Practical Problems Using Integers
- Math 6.11 Statistics

A Standards of Learning: English
- Eng 6.1 Communication Literacies Presentations to Communicate
- Eng 6.7 Writing: Variety of Forms
- Eng 6.9 Research
	Environmental Action Planning Worksheet  15a: 
NGSS Performance Expectations:
- (MS-LS2-1) Analyze and interpret data to provide evidence for the effects of resource availability on organisms and populations of organisms in an ecosystem.
- (MS-LS2-4) Conduct an argument supported by empirical evidence that changes to physical or biological components of an ecosystem affect populations.
- (MS-LS2-5) Evaluate competing design solutions for maintaining biodiversity and ecosystem services.
- (MS-ESS2-2) Construct an explanation based on evidence for how geoscience processes have changed Earth’s surface at varying time and spatial scales.
- (MS-ESS3-3) Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment.
- (MS-ESS3-4) Construct an argument supported by evidence for how increases in human population and per-capita consumption of natural resources impact Earth’s systems.
- (MS-ETS1-1) Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into account relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions.
- (MS-ETS1-2) Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and constraints of the problem.
- (MS-ETS1-3) Analyze data from tests to determine similarities and differences among several design solutions to identify the best characteristics of each that can be combined into a new solution to better meet the criteria for success.
- (MS-ETS1-4) Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process such that an optimal design can be achieved.
	Environmental Action Planning Worksheet  16: The Museum of the Shenandoah Valley, our school’s neighbor, is planning to construct a new entrance. This entrance will border our school’s property. To construct the new entrance, the Museum will reduce the size of a cow pasture and will use bulldozers to level a hilly landscape.
	Environmental Action Planning Worksheet  17: How will the proposed construction at the Museum of the Shenandoah Valley affect our schoolyard and local stream?


