
A MWEE MODEL THAT BUILDS 
ENVIRONMENTAL & GEOGRAPHIC LITERACY

Advancing Environmental & Geographic Literacy through problem-based learning in the middle school grades



What is Geoliteracy & Enviroliteracy?

Literacy:  Use knowledge & skills to solve problems &  make informed decisions

Geoliteracy Enviroliteracy
How the world works Interactions How human activities affect 

the environment
How the world is 
interconnected

Interconnections How the environment affects 
human activities

How interactions & 
interconnections determine 
outcomes of actions

Implications Use strategies to make 
effective environmental 
decisions



Project Goal
Develop the geographic & 
environmental literacy of all 6th

grade teachers & students 
through real-world investigations 
of the local environment using a 
human-environment systems 
approach



Our location: 
Northern Shenandoah Valley, 
Virginia, in the Potomac River 
Watershed



University of Virginia’s
Blandy Experimental 

Farm   & 
The State Arboretum of 

Virginia

Blandy’s Mission:  “To advance understanding of the natural world 
through education, outreach, and research.”

Role as project partner: 
• Project conception
• Project administration
• Initial curriculum development
• MWEE expertise
• Field site
• Create & manage a public web 

site

Presenter
Presentation Notes
700 acres: wetlands, meadows, woodlands, succession fields, tree collections, gardens, open spaces



Our project partner: 
Frederick County Public Schools, VA
A growing rural, small urban, suburban school 
division in NW VA

Project Audience

All 4 middle schools
All 6th grade students; ~1000
All 6th grade teachers ~ 48 

Role as project partner:
• Lead PD design & instruction
• Coordinate school involvement
• Develop history field investigations
• Develop PBA’s & assessment rubrics
• Create & manage a division web site
• Oversee transfer of project to school ownership



School Division Specific Goals

1. Students: Engage in an 
interdisciplinary problem-based 
MWEE module during which they 
investigate, analyze, synthesize & 
communicate (I-ASC) how our land-
use decisions influence the 
environment & how the environment 
influences our decision making 
process



School Division Specific Goals

1. Students: Engage in an 
interdisciplinary problem-based 
MWEE module 

2. Teachers: Foster a collaborative 
learning community & develop 
integrative teaching strategies 
that incorporate outdoor learning 
experiences into their curricula



School Division Specific Goals
1. Students: Engage in an 

interdisciplinary problem-based 
MWEE module 

2. Teachers: Foster a collaborative 
learning environment & develop 
integrative teaching strategies

3. Division: Create Performance-based 
Assessments (PBA) for science & 
social science/history



Our land use decisions impact our 
environment & our environment 

influences how we can use the land.

Project Big Idea
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Issue Definition: 
Blandy’s education programs are at capacity.
We need more teaching spaces to meet our growing needs.

Spring 2008-2016





EIA

Propose an action 
(development)

Audience-centered

Multiple step 
investigation

Collect data to assess 
proposed action impacts

Expertise from several
professions

Analyze & synthesize 
results

Communicate results

Discourse w/ 
stakeholders

What are the 
essential elements 
of a PBL, a MWEE, 

and an EIA?

PBL

Define a problem

Student centered

Multiple step 
investigation

Compose & test 
solutions

Multidisciplinary

Analyze & synthesize 
results

Communicate results

Project-focused

MWEE

Issue based; propose a 
question

Student centered

Classroom & outdoor 
investigations

Collect data to answer 
to question

Multidisciplinary

Analyze & evaluate 
results

Communicate results

Action Project



❖ Investigations are designed to provide 
students with the skills to assess the 
potential environmental & cultural/ 
historic impacts of development at a 
particular site. 

❖ Students also propose solutions to 
mitigate the negative impacts of 
development.

The Environmental Impact 
Assessment Process

Presenter
Presentation Notes
Project themes are woven through the content areas with performance tasks that include measureable rubrics and which connect to the final performance assessmentExplain EIS model here.Land use; watersheds as systems; assessing cultural & historic significance; land development impacts on water flow, groundwater availability, and water quality



6th Grade Field Investigations

Enviroliteracy
Watershed models

 Hydrogeology models

Water chemistry

Macroinvertebrates

Geoliteracy
 Land use history of Blandy

 Historic scene investigation

 Land use analysis

 Building site investigation

ALL investigations involved 
indoor & outdoor learning 
components.



Environmental Literacy Investigation: Hydrogeology Models
How can we use landscape design to control runoff & erosion 
& maximize groundwater recharge?



Design & test a solution



Did it work? Propose your solution.

Presenter
Presentation Notes
SYNTHESIS & CONCLUSIONS



Geoliteracy Investigation:
Should it stay or should it go? 

Evaluating the historic value of structural features



Why is the Quarters Historically Significant?

Historic Registry document

Presenter
Presentation Notes
I see, I think, I wonder: the building, the lane

https://docs.google.com/document/d/1xcwEn_Z9nOvg9fggd7rQpRV-R2JHmF9D2LlUvkyENNE/edit


Why is the Quarters historically significant?  
BLANDY INTERPRETIVE SIGN

STUDENT HISTORY PBA:

MAKE AN INTERPRETIVE SIGN

SOCIAL STUDIES/HISTORY PERFORMANCE-BASED ASSESSMENT

Presenter
Presentation Notes
Should it stay or should it go?  SYNTHESIS & CONCLUSIONS



 Simplify content

Reading literacy is integral to the project.

 Reformat text for 
visual variety

 Connect facts to 
students’ frame 
of reference



Historic fiction deepens understanding about the 
importance of water & watersheds as natural 
resources that need sustainable management.

POOR WATERSHED MANAGEMENT  IS 
UNHEALTHY

FRESH WATER IS A PRECIOUS RESOURCE



Synthesis & Conclusions
STUDENT PROJECTS:

LETTER OR A PRESENTATION TO THE BLANDY BOARD



Blandy Experimental Farm 
Educational Center 

ENVIRONMENTAL IMPACT STATEMENT

BY: JAMES WOOD MIDDLE SCHOOL STUDENT



Environmental Literacy
Totals by color Totals Percentage

Pollution Intolerant 73 7.19

Somewhat Intolerant 456 44.88

Somewhat Tolerant 231 22.74

Pollution Tolerant 256 25.20

Totals by color 1016 100.00

The graph and chart above shows the macroinvertebrates of Lake Georgette. As you see it is 
good and healthy. The majority of the macroinvertebrates are somewhat intolerant which is good 
because they are somewhat not tolerant to pollution. And since there are many that means the 
water is clean.  

Presenter
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SYNTHESIS & CONCLUSIONS



Historical Significance I chose the event parking lot because of 
its lack of historical significance. We 
know that Joseph Tuley had slaves and 
that the parking lot could have been a 
field but that’s not enough to make it 
on the list of historical places at Blandy 
like the Slave Quarters. There are no 
artifacts found in the event parking lot 
area. Therefore there is a major lack of 
historical significance.



Old Greenhouse
I chose the Old Greenhouse from 1940’s as a 
second choice because of where it is located.     
The location is ok if only there weren’t trees and 
habitats in the trees. I refer to it as the Old 
Greenhouse because they are already tearing it 
down because it’s old and unstable. The 
background is the picnic area just below the hill 
where the Old Greenhouse is. There would be a lot 
of runoff because of it being on a hill. The trees 
surrounding the Old Greenhouse are not a few but 
many. So if you were to build the building here: 
one you would kill many trees and two it would 
block some scenery. 



I-ASC Celebration: Student Action Project

Community Engagement

Presenter
Presentation Notes
9 student teams from each of the 4 middle schools presented their projects to the Foundation of the State Arboretum Board of Directors, and community membersMore than 60 people attended; standing room only crowdThe presentations were followed by a reception for the students and all Celebration attendees. 
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Blandy + 
Division 
Leaders
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Division 
Leaders + 
Blandy

Year 3
Individual 
Schools + 
Blandy

Year 4
Individual 
Schools

Project Transfer

Driving Question & Action Projects

Curricula

Instruction

Geographic Literacy Environmental 
Literacy

Coupled Systems 
Literacy
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Challenges
1. MWEE Concept

2. Principals providing P.D. time

3. Aligning core curricula

4. Pedagogy Barriers:

• Perceptions of outdoor learning

• Professional recognition

• Indoor & outdoor classroom connections



MWEE Concept
Meaningful watershed education experience

Science:  MWEE is not in the SOL.

Mathematics:  Watershed education does not pertain to math.

Social Science:  What does water have to do with history?

English:  We don’t see how language arts fits into this project at all.

ALL:  This project is not relevant to what I need to teach my students.



MWEE Concept Solutions…
1. Avoid term “MWEE” until teachers embrace the concepts of geographic & environmental literacy
2. Invite NOAA C.B. Office personnel to participate in a P.D.



3. Emphasize specific connections among standards in all content areas & 
investigations. 

4. Challenge teachers to create PBL components pertinent to their content 
areas.

5. Engage teachers in making curricular connections in ALL of the PBL activities 
(KUD Charts)

…MWEE Concept Solutions



Principals & Professional Development Release Time
Challenge:  After the first project P.D., the principals became concerned about releasing all 
6th grade teachers for PDs. 

Solution:  
1. Hear Principals’ concerns
2. Designate 1 teacher leader from 

each content area/school to 
attend P.D.’s & share learning 
during monthly grade level 
planning times

3. Provide additional content-
specific, in-school P.D. during 
monthly content area meetings



Aligning Core Curricula
Challenges:
1. Teachers do not see connections among the disciplines
2. Pacing guides for the disciplines do not align

Solutions:
1. Examine standards & identify the natural overlaps in 

content knowledge & skills
2. Challenge teachers to develop lessons specific to their 

content areas to enhance &/or extend the field 
experiences

3. Incorporate these lesson ideas into the project
4. Ask teachers to engage in each of the field 

experiences, initially as observers then as co-teachers



Pedagogy Barriers
Challenges:
1. Perceptions of outdoor learning
2. Professional recognition
3. Indoor & outdoor classroom connections

Solutions:
1a.  Teachers observe the impact of outdoor learning 
1b.  Follow up with the Curriculum Supervisors back at their schools

2a.  Blandy educators focus on project goals while classroom 
teachers develop outdoor teaching skills

2b.   Provide time for Blandy & FCPS educators to share ideas

3a.   Blandy & FCPS educators co-teach at schools & Blandy
3b.   In P.D.s, teachers develop classroom lessons to bookend field 

experiences



I-ASC Project 
Year 4
PROJECTS DEFINED & LED BY THE SCHOOLS



Admiral Byrd Middle School
Big Idea: Water and People are Connected.

Essential Question-EL: What impacts will the addition of the new high school have on the environment around our school?
Essential Question-GL: How can changes to our watershed impact human health?

En
vi

ro
lit

er
ac

y

• PBL: Environmental 
Impact Assessment: 
impacts of a new 
high school on 
water quality 

• Action Project: 
Advocate for 
wetland restoration

Ge
ol

ite
ra

cy

• PBL: Effects of 
watershed 
management on 
populations 
historically  

• Action Project: 
Multi-media tour of 
1793 Philadelphia



James Wood Middle School

Essential Question-EL:  Where will a riparian buffer be most effective along our local Abram’s Creek watershed  &
what plants should we use?

Essential Question-GL:  Is our school building historically significant?

En
vi

ro
lit

er
ac

y • PBL: Environmental 
Impact Assessment 
of  the health of our 
local watershed

• Action Project: 
Designing a riparian 
buffer

Ge
ol

ite
ra

cy
• PBL: Assessment of 

original architecture 
& school history

• Action Project: PSA 
advocating for 
protection of the 
school & 
surrounding historic 
sites

New Partnership: James Wood Middle 
School & Museum of the Shenandoah 
Valley

Big Idea: It is important to conserve environmental and historical resources.



Frederick County Middle School 
Big Idea: Water is a Precious Resource for ecosystems and human systems.

Essential Question-EL: Can the local watershed support the water use of our school at full student capacity?
Essential Question-GL: How can we help people in Sudan access clean water?

En
vi

ro
lit

er
ac

y • PBL: Assessing the 
impacts of the new 
school on water use 
& the watershed

• Action Project: 
Multimedia Tour of 
the new school 
grounds highlighting 
water management 
systems Ge
ol

ite
ra

cy

• PBL: Impacts of  
water scarcity on 
populations around 
the globe

• Action Project: 
Schoolyard “Walk to 
Water” Fundraiser to 
help build wells in 
Sudan



Big Lessons
 Respect:  Listen to all voices
 Engage in collaborative solutions

 Focus on the overall goals
 Be flexible in how to attain your goals
 View challenges as opportunities for innovation



I-ASC Project Web Site
NOAA B-WET Blandy Site

https://sites.google.com/site/noaabwetblandy/

Project:
● Lesson plans
● Resources
● Photos

Student:
● Data
● Work examples
● Final projects

https://sites.google.com/site/noaabwetblandy/


Extra Slides



NGSS DCI 
emphasized during the I-ASC project
MS-LS2.C    Ecosystem Dynamics
MS-LS4.D    Biodiversity & Humans
ESS2.A         Earth’s Systems & Materials
ESS3.A         Natural Resources
ESS3.C         Human Impacts on Earth Systems



Project Big Ideas/Goals
Geoliteracy

• Human impact

• Analyzing Data

• Decision Making

• Interrelationships, cost benefit analysis

• Engage students in PBL, real life learning 
activities

• Community assessment, lifelong learning 
outside the classroom (NOAA- community 
stewards)

Enviroliteracy
• Human Impacts

• Analyzing data

• Understanding watershed

• Decision Making

• Interrelationships, cost benefit analysis

• Engage students in PBL, real life learning 
activities

3 Is- interconnections, interrelationships, implications



Essential Problem Design Elements include:

 Find answers to a problem 
 Student centered, collaborative investigations
Multidisciplinary: Requires expertise from various 

career fields
 Propose & test potential solutions
 Communicate results

Problem Based Learning: 
Students gain knowledge & skills as they investigate & respond to 
an authentic, complex question, problem, or challenge. 

What are the elements of a PBA?



An EIA, under United States environmental law, is a document 
required by the National Environmental Policy Act (NEPA) for certain 
actions "significantly affecting the quality of the human 
environment.”

An EIA is a tool for decision making. It describes the positive and 
negative environmental effects of a proposed action, and it usually 
also lists one or more alternative actions that may be chosen instead 
of the action described in the EIA.

What is an Environmental Impact Assessment? 

Source: Wikipedia



Students integrate knowledge & skills from science, mathematics, social studies, & language 
arts to investigate, analyze, synthesize, & communicate conclusions about the problem.



Science Mathematics Investigation History/Geography English
Build a model & 
examine water flow

Watershed 
Models

Build a topographic 
map model

Write a descriptive 
paragraph

Build a system to 
mitigate surface water 
run-off & maximize 
groundwater recharge

Calculate 
means, per 
cents; Graph & 
analyze data

Hydrogeology 
Models

Use Claims, Evidence, & 
Reasoning process to 
evaluate how well your 
system worked

Identify habitat type &
biodiversity at each 
site

Land use 
analysis

Use topographic maps 
to determine land 
elevation, slope, & 
direction of water 
flow; Investigate 
historic land use of 
each site

Write a descriptive 
paragraph about the land 
usage at one site

Historic Scene 
Investigation

Use 1o & 2o resources 
to evaluate the 
cultural significance of 
a site

Research a historic 
timeline for the site

Examples of the interdisciplinary components for project investigations



How do different ground surfaces 
impact surface water runoff & 

groundwater recharge?

SCIENCE

Watersheds

Human 
Impact

Data

MATH

Renewable and 
Non-renewable 

Resources

Measure

Compare 
US and 
Metric

Volume

Gather

Describe 
Data using 

Ratios

Estimate 
and Solve 
Problems

Investigate and 
Observe

Communicate

Land Use and 
Environmental 

Hazards

S 6.1 

M  6.6b, 6.7 

S 6.1d &f; M 6.16

S 6.1h & j

S 6.1g

M 6.1

M 6.9 M 6.9

S 6.9a & bS 6.9c

S 6.7a

S 6.1c & i

Abiotic 
factors

Conservation 
and Health 

Issues

Independent 
and 

Dependent 
Variables

Models

S 6.7f, 6.9

S 6.7

S 6.5f, 6.7f

Probability
and 

Statistics
M  6.14, 6.17 

Number 
Sense

M  6.1, 6.2 a, c, & d 

Concept map for 
hydrogeology 
investigations



The I-ASC Project Team

Frederick County Public School Curriculum 
Supervisors:

Kelley Aitken, Dominick Cavalier, Deborah 
Crawford, & Amy Hall 

& all 48 6th Grade Teachers

The Blandy Education Team:
Emily Ford, Lindsay Cutchins, 

Candace Lutzow-Felling, &        
Lillian Ledford



The mission of the Blandy 
Education Program is to 

stimulate scientific exploration, 
discovery, & stewardship of our natural 
world by fostering a learning community 
among preK-12 students, teachers, & 
scientists.

Highlights

Blandy Experimental Farm 
Education Department

 Hands-on, outdoor experiential field investigations
 Guided-inquiry programs

Correlated to state & national standards
 ~7500 preK-12 students per year
 Teacher workshops & professional development
 Field-based STEM Learning 

Outreach as of 2016
• Students reached
• Educators reached

Presenter
Presentation Notes
Give a few examples of our PK – 12 programs/teacher development
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