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Student Outcomes 

Curriculum Connections 
Next Generation Science Standards: 

Disciplinary Core Ideas 

� ESS2: Earth’s Systems 
� ESS3: Earth and Human Activity 
� LS2: Ecosystems: Interactions, Energy, and Dynamics 

Crosscutting Concepts 

� Cause and Effect 
� Systems and System Models 
� Stability and Change 

Science and Engineering Practices 

� Asking Questions and Defining Problems 
� Developing and Using Models 
� Planning and Carrying Out Investigations 
� Analyzing and Interpreting Data 
� Using Mathematics and Computational Thinking 
� Constructing Explanations and Designing Solutions 
� Engaging in Argument from Evidence 
� Obtaining, Evaluating, and Communicating 

Information 
 

High school teams have become part of a university research community.  
� 204 high school student participants (70% female) 
� 100 teacher participants (45% female) 
� 159 undergraduate interns (56% female) 
� 22 graduate and post-doctoral research mentors 
� 35 faculty mentors 

Research Outcomes 

Overall goal:  To develop adaptive  
management strategies for the Lake Champlain 
Basin in light of climate change. 
 

Overarching Research Question: How will 
the interactions of climate change and land use 
alter hydrologic processes and nutrient transport 
within the Lake Champlain Basin? 
 

Framework: High school teams offer a 
distributed data collection network: 
� Small watersheds of varying land uses 
� Flow, temperature, sediment, nutrient and 

macroinvertebrate data 
� Data used to validate and parameterize models 

      High school teams (two 
     students and one  
    teacher) participate in 

During the academic year 
 teams collect data for 
  the research project 
   using standardized 
    protocols from sites 
     near their schools: 

      With guidance from a  
     research mentor, student 
    teams formulate an  
   independent research  
  question utilizing data  
 from the entire research 
community. 

Participants showcase their 
 research through formal  
  presentations or posters.     
   They also network with     
    the research community  
     and  state organizations  
      about climate change  
       and watershed issues. 

Teacher Outcomes 

Teachers have benefited from participation in the program by 
sharing authentic learning experiences with their students: 

¾ “Having students collect real data, analyze it, and then report 

on it in [an authentic] format is invaluable.  This allows for 

students to be critical thinkers, see the logistics side of science, 

[and] understand how science is conducted…”  

¾ “The training has expanded my personal knowledge which is 

directly applicable to my teaching of science.” 

¾ “I have students in my environmental science class assess water 

quality and effects of human impact on water quality using 

macroinvertebrates sampling/analysis methods we learned in 

training.  We also use the equipment in our studies.” 

¾ “This experience will benefit my curriculum!  Ideas!  This has 

provided me with other ways to incorporate a variety of data 

into research projects for class.” 

Students gain lasting benefits by engaging in collaborative 
research, making connections to real world problems, and 
building relationships with mentors and peers. 

¾ “EPSCoR really solidified my interests in science. The experience 

made me realize that science is more than an academic pursuit, 

it is a collaboration between colleagues and this too excited me 

for what my future science career had to offer. ”  

 - Grace Yasewicz, now a first-year student at Univ. of VT 
 
¾ “The EPSCoR project influenced my outlook on active research - 

a lot of times it's not just you or you and your group collecting 

data...you have to collaborate and network with people higher 

up than you, with labs, with other groups - you can't just do it 

on your own, which I think is a really important factor.” 

 -Lilly Hamlin, now second-year student at Univ. of NH 
 

¾ “EPSCoR showed me that even as a high school student I could 

play an important part in scientific research and make a 

difference in my community. Having that experience has helped 

prepare me to take on leadership roles in college and continue 

working towards solving environmental issues.” 

 - Allyson Chapman, now third-year student at Univ. of VT 
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Over the past six years high school teams have  
completed and presented 100 independent  
research projects.  Student teams have conducted 
research on the following themes: 
 

� Water quality in watersheds of contrasting land uses 
� Nutrient and sediment delivery during storm events 
� Macroinvertebrate communities as indicators of water 

quality 
� The relationship between riparian soil and stream 

nutrient concentration 
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Participation increases students’ interest in STEM: 
¾ Participation in RACC “significantly” (25%)  or 

“somewhat” (56%) increased students’ interest in 
taking STEM courses. 

¾ As a result of participating in RACC, high school 
students felt “significantly” (44%) or 
“somewhat”(50%) informed about what a STEM 
career might entail.   

¾ Most students enter the program with an interest in 
science careers; nevertheless, the majority of 
respondents, said participation in RACC increased 
their interest in such careers (66%). 

Collaboration has built an extensive online database: 
� 213 stream sites statewide 
� 6 years of nutrient, sediment and macroinvertebrate data 

Program Outcomes 

The VT EPSCoR Center for Workforce Development and Diversity works to 
cultivate and prepare students in science, technology, engineering and math and 
social science (STEM) fields. Over the past six years, the Vermont EPSCoR 
Research on Adaptation to Climate Change and Vermont Streams Project have 
integrated students and teachers into active scientific research.  

Program Overview 

The program inspires and enhances faculty research: 
¾ “Working with high schools has been the catalyst that got me back 

into stream ecology research. The teams also provide the manpower 

to sample the number of streams required to ask and answer real-

world questions about the impacts of land use on water quality and 

stream macroinvertebrate communities.” 

¾ “I’m doing things today that would not have happened without being in this project.   

I never published anything that was strictly educational before. It has now become a 

habit and I have added a new strand to my scholarship.” 

¾ “Any scientist interested in expanding their reach and the extent of their data collection 

could use this mode… there are a great many questions that can rely upon citizen 

scientists spread across the landscape. ” 

 

Research Symposium:  

Data Collection:  

� stage and temperature 
� phosphorus and TSS  
� macroinvertebrates 
� riparian soil 

 

Training:   

       a summer residential  
     training week to learn  
    about the research  
   program, meet   
  collaborating peers and  
 scientists, and learn field  
and lab research skills.  

Authentic Research:  
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