
MWEE Case Studies: 
 University of Maryland Center for Environmental Science Appalachian 

Laboratory’s PIERS Project  
1. Schoolyard Plant–Animal Interactions Unit (Grades K or 2) 

2. Survival Investigation Issue Investigation Unit (Grade 3) 
3. Soil Habitat Issue Investigation Unit (Grades 2, 4 or 5) 

4. Raindrop to Runoff to Ocean Unit (Grade 5) 
 

This document offers case studies for four related elementary school MWEE units. The first two 
sections provide an overview and lessons learned across all four units. The second two sections 
provide highlights and a quote unique to each unit. 
 
Overview of all four MWEE units  
Schoolyards provide natural laboratories that can help students apply science skills, explore 
ecological concepts, understand watershed issues, and identify with their ecological address. 
Learning within the context of the local environment can improve performance, reduce 
discipline problems, motivate students, and can help students connect new concepts with prior 
knowledge. Schoolyards also provide ideal sites to develop and promote healthy management 
practices that support clean local and regional watersheds. Because they are just steps away, 
schoolyards allow for regular observation, inquiry and experimentation—a critical aspect in 
these tough economic times. 
 
As a watershed education project, the goal of the University of Maryland Center for 
Environmental Science (UMCES-AL) Partners in Ecology and Restoration of Schoolyards (PIERS) 
project was to help western Maryland elementary schools and teachers improve schoolyard 
environments to provide native habitat, enhance water quality and offer outdoor learning 
spaces for student exploration and investigations. 
 
The Chesapeake Bay Trust funded PIERS activities from approximately 2003-2015. The PIERS 
program began primarily as a restoration effort among elementary schools in Garrett and 
Allegany Counties. However, it grew to include the development and systemic implementation 
of Meaningful Watershed Educational Experience (MWEE) curricular units, teacher professional 
development and in-class support for all 1st, 2nd, 4th, and 5th grade classrooms in Garrett and 
Allegany Counties.  
 
Elementary schools in Garrett and Allegany counties are primarily rural, with 50-60% of the 
student body requiring free or reduced lunch.  
 
  



Lessons Learned for all four MWEE units 
During the development and implementation of these four MWEEs, we learned several lessons 
that we carried with us not only in the design of future PIERS projects, but also in the 
conceptualization of the Making the Link MWEE professional development project (see Making 
the Link Pathway). Below are some of the key lessons that ultimately led to more and better 
implementation of the MWEE by classroom teachers. 
 
● Partnerships make a project stronger. UMCES-AL partnered with MD DNR and State Park 

rangers from Rocky Gap State Park and Deep Creek Discovery Center extensively during 
both the professional development and classroom/schoolyard implementation portions of 
the MWEE units. While we provided expertise in curriculum development, our partners 
provided expertise in outdoor education. This resulted in an engaging standards-based 
MWEE with a strong outdoor component. 

● Modeling leads to greater understanding of and comfort with a new curricular unit. During 
the professional development of each MWEE unit, teachers experienced each lesson as a 
student prior to putting on their teacher hat and planning implementation strategies. This 
enabled them to see how the delivery of skills and concepts were scaffolded, how 
equipment was used, where misunderstandings could occur, how to use the schoolyard as a 
classroom, and where they needed to investigate their own schoolyard prior to 
implementation of the unit.  

● To the extent possible, barriers to classroom implementation must be anticipated and 
removed.  
o Cultivate good relationships with science supervisors, principals, teachers, and 

custodial staff: In order to have systemic implementation, all of these individuals must 
see the benefits of the curricular unit and how these benefits outweigh any perceived 
costs (primarily in time). Prior to developing each of the four MWEE units, we 
coordinated with LEA science supervisors to determine which grades were lacking a 
MWEE in their Environmental Literacy plan; this ensured we were creating a product 
that would fill the LEA’s needs. Prior to implementation of each of the MWEE units at 
schools, our education coordinator presented the unit to principals so they would 
understand the benefits and requirements of the curriculum. During the professional 
development, it was essential to convey to teacher participants that this was an 
opportunity to address multiple standards with one unit. They needed to see that these 
MWEE units were not something “extra” being piled on their already-full plates. Lastly, 
the custodial staff must be apprised of any outdoor education efforts. For each MWEE 
unit, it was essential that students consulted with custodial staff on where they could 
and could not install rain gardens, no-mow areas, rain barrels, etc. to reduce runoff 
from the schoolyard. 

o Provide all materials: Without the materials to implement a lesson, the lesson is 
unlikely to be implemented; and schools typically do not have funding to buy extra 
materials for a new curricular unit. For each MWEE, we provided a traveling kit of all the 
materials teachers would need to implement the unit. 

o Provide support in classrooms and the schoolyard during implementation: Using new 
strategies to teach new content can be overwhelming, and result in teachers only 



partially completing or entirely abandoning a new curricular unit. Each MWEE unit 
consists of outdoor lessons to support students’ understanding of scientific concepts – 
both of which were new for most of our participants. Therefore, as part of our PIERS 
professional development model, our education staff and DNR partners attended all in-
class and schoolyard lessons to support the teachers’ implementation. This provided a 
sense of security for teachers – if something came up that they didn’t know, they could 
“ask an expert” during class. It also provided extra hands during the schoolyard lessons 
while teachers became more comfortable leading lessons outdoors.  

o Repeat professional development for new faculty: Each year there is turnover in the 
classroom – especially in elementary schools, which is the focus of the PIERS MWEE 
units. As possible, we repeated the MWEE professional development annually to ensure 
new teachers understood the unit and would implement it. 

 
  



 
Highlights of each MWEE units with quotes 
 

1. PIERS Schoolyard Plant-Animal Interactions (SPAI) unit (Grades K or 2) 
● Was developed for Allegany and Garrett County, Maryland elementary schools in August 

2012. Over the course of two years, more than 30 4th grade teachers were trained on the 
curricular unit and supported as they implemented it in their classrooms. 

● Was originally written using the Understanding by Design approach to support Maryland 4th 
grade standards. As Next Generation Science Standards and Maryland Environmental 
Literacy Standards were implemented, the unit underwent minor revisions to align with 
those standards and fit into the Environmental Literacy Model (ELM) template.  

● Uses 21st Century Skills including critical thinking, communication, problem solving, 
collaboration, and technology and digital literacy.  

● Focuses on the interactions of plants and animals, and how humans impact those 
interactions through the destruction or creation of natural areas.  

● Engages students in an investigation into the plant-animal interactions present around their 
schoolyard in the late summer and late fall. Students ultimately make and present to their 
principal a plan for where and how to enhance their schoolyard to increase the number and 
kind of plant-animal interactions. 

● Is cross-curricular. Because of the graphing exercises students must do when tracking 
seasonal change in temperature and day length, the SPAI MWEE provides an excellent 
opportunity for science and math (or even art!) teachers to co-implement the unit. 
 

When asked in the post-workshop feedback survey what aspects of the PIERS Schoolyard Plant-
Animal Interactions unit were particularly useful, several teachers pointed to the 
Understanding-by-Design curriculum framework, highlighting the value of having a complete 
plan linked to standards. One-third of the respondents said “all” or “everything” about the unit 
was useful. While others noted the usefulness of the layout, the unit’s completeness, its 
connection to the environment, and the benefits of getting students outside. One teacher 
participant remarked, "You always do a great job making everyone feel relaxed and prepared!” 

 
  



 
 
2. PIERS Survival Issue Investigation (Survival) unit (Grade 3) 

● Was developed for Allegany and Garrett County, Maryland elementary schools in August 
2013. Over the course of two years, more than 40 1st grade teachers were trained on the 
curricular unit and supported as they implemented it in their classrooms. 

● Was originally written using the Understanding by Design approach to support Maryland 1st 
grade standards. As Next Generation Science Standards and Maryland Environmental 
Literacy Standards were implemented, the unit underwent minor revisions to align with 
those standards and fit into the Environmental Literacy Model (ELM) template.  

● Uses 21st Century Skills including critical thinking, communication, problem solving, 
collaboration, and technology and digital literacy.  

● Examines the importance of a healthy environment for animal survival and focuses on 
common birds in the context of the schoolyard.   

● Engages students in an investigation into the positive and negative impacts of humans on 
bird habitat. Students ultimately determine the best location on campus to improve bird 
habitat by planting a shrub that produces seeds or berries for food. 

● Is cross-curricular. Because of the graphing exercises students must do when tracking the 
amount of birdseed eaten from each feeder in their study locations, the Survival MWEE 
provides an excellent opportunity for science and math (or even art!) teachers to co-
implement the unit. 

 
After the professional development, one teacher participant remarked, "This was a great 
workshop and I can't wait to do these activities with my children!” 
 

 
  



 
3. PIERS Raindrop to Runoff to Ocean (RRO) unit (Grade 5) 

 
● Was developed for Garrett County, Maryland elementary schools in August 2011. Over the 

course of three years, nearly 50 5th grade teachers were trained on the curricular unit and 
supported as they implemented it in their classrooms. 

● Was originally written using the Understanding by Design approach to support Maryland 5th 
grade standards. As Next Generation Science Standards and Maryland Environmental 
Literacy Standards were implemented, the unit underwent minor revisions to align with 
those standards and fit into the Environmental Literacy Model (ELM) template.  

● Uses 21st Century Skills including critical thinking, communication, problem solving, 
collaboration, and technology and digital literacy.  

● Focuses on the interaction of water with land, and how humans impact that interaction 
through the creation of natural or impervious surfaces.  

● Engages students in an investigation into the impacts of their schoolyard on runoff to the 
nearest stream, river and ocean. Armed with maps they’ve created of problem areas, as 
well as the knowledge of how to mitigate runoff, students ultimately make and present to 
their principal a plan for where and how to reduce runoff from their schoolyard. 

● Is cross-curricular. Because of the extensive mapping activities students must do both on 
paper and on the computer, the RRO MWEE provides an excellent opportunity for science 
and social studies (or even art!) teachers to co-implement the unit. 

 
When asked what aspects of the RRO MWEE were particularly useful, one teacher highlighted 
the cross-curricular applications, reporting, “I really liked using the mapping program on the 
computers. This would benefit the students both in science and social studies.” 
  



 
4. PIERS Soil Habitat Issue Investigation unit (Grade 2, 4 or 5) 

 
● Was developed for Allegany and Garrett County, 

Maryland elementary schools in the summer of 2014. In 
2014, two cohorts of 2nd grade teachers, 43 in all, were 
trained on the curricular unit and supported as they 
implemented it in their classrooms (note this was our 
last year of funding for the PIERS program, so we were 
unable to provide additional professional development 
opportunities for this curricular unit). 

● Was originally written using the Understanding by 
Design approach to support Maryland 2nd grade 
standards. As Next Generation Science Standards and 
Maryland Environmental Literacy Standards were 
implemented, the unit underwent minor revisions to 
align with those standards and fit into the 
Environmental Literacy Model (ELM) template.  

● Uses 21st Century Skills including critical thinking, 
communication, problem solving, collaboration, 
and technology and digital literacy.  

● Examines soil as an important habitat for plants 
and animals and a critical natural resource for 
humans in the context of the schoolyard.   

● Engages students in an investigation into why 
organisms need soil, what makes good soil, the 
amount of good soil on Earth, and how plants 
help soil. Students ultimately determine the best 
location in their schoolyard to improve soil 
and/or add plants to protect soil. 

 
After the professional development, one teacher participant remarked, “Great to have 
materials to do this project. It seems like a wonderful project that the kids will love doing. Thank 
you.” Another exclaimed, “This is so kid friendly!” 
 


