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• Strengthen STEM Workforce in Vermont by 
inspiring the next generation of scientists,  
and preparing them for a career in science, 
technology, engineering, & math (STEM) fields 

• Broadening Participation to increase the 
number of under-represented minorities, 
veterans, first generation college students, 
Pell-eligible students, and students with 
disabilities entering in and completing degrees 
in STEM fields

CWDD’s Goals:



• Authentic Research

– Educational experience for students

– Professional development for educators

– Distributed network of support for EPSCoR
researchers

Integrate Students and Teachers 
into EPSCoR Research



Middle School



Middle School Outreach
Years 1-5 (we have 6 months left!):

• 41 middle school classrooms 

• 16 middle school teachers 

• 6 Vermont counties (Addison, Chittenden, 
Franklin, Rutland, Washington, and Windsor) 



High Schools



Data Generated from Streams Project 
Network

Year 5 

• 395 grab samples:

– TSS analysis

– TP and TN analysis

• Macoinvertebrate community 
characterization from 11 stream 
sites, 1 sampling date

• Continuous data from 6 stream 
stage sensors and 14 temperature 
sensors



Database



High Schools
Social Science Research





High School Teams

2015-16 High School Teams:

• 18 teams: one teacher and two+ students

• Teachers 50% female; 28% under-represented 

• Students: 73% female; 34% under-represented

Years 1-5 (2011-2016):

• 94 teams (Vermont, Puerto Rico, New York, 
Delaware, Boston)

• Teachers 51% female; 18% under-represented 

• Students: 68% female; 22% under-represented

VT Colleges

PR-VT exchange



Undergraduates



Summer 2015 (Year 4)
44 students from 15 institutions

65% female; 33% under-represented 

Years 1-4 (2011-2015)
160 students from 25 institutions

66% female; 27% under-represented 

8 military-connected/veterans 

5 students with disability

27 first-generation college students

13 community college students

RACC Interns



2016 RACC Research:  
17 faculty-led research teams 
Grouped by Questions

Q1: 15 interns
Q2: 5 interns
Q3: 8 interns
IAM: 2 interns

30 interns located at: 
University of Vermont
Saint Michael’s College
Johnson State College

RACC Interns



NEWRnet Interns

Summer 2015
18 students from 7 institutions

56% female

17% under-represented 

4 first-generation college students



Student Research Symposium

Register by 4:00pm February 25, 2016
uvm.edu/epscor/symposium



RACC Undergraduate Intern 
Presentations 2015-2016

# VT EPSCoR
Undergraduates

Conference Name Location Date

2
AGMUS Conference for 
Minority Students 

San Juan, PR August 2015

3
New England Graduate 
Student Water Symposium 

Amherst, MA September 2015 

1 SACNAS Conference Washington, D.C. October 2015

2
2 HS!

American Geophysical 
Union (AGU) 

San Francisco, CA December 2015

1
American Meteorological 
Society (AMS)

New Orleans, LA January 2016

1
Northeastern Geological 
Society of America (GSA) 

Albany, NY March 2016



AGU

SACNAS AGU & AMS

AGMUS



STEM Scholarships

$5,000 Scholarships for 
students enrolled at a 
Vermont college or 
university:

• First Generation College 
Student Scholarships

• Native American Student 
Scholarship



Year 1 Year 2 Year 3 Year 4 Year 5 Total

First Generation 
College Student 
Scholarships

1 5 5 5 5 21

Native American 
Student Scholarship 2 1 1 2 1 7



CWDD impacts

Year 1 Year 2 Year 3 Year 4 Year 5

MS Teachers 7 9 12 7 (12)

MS Students 81 68 250+ 180 (300)

HS Teachers 18 21 20 18 (20)

HS Students 36 44 41 41 (40)

RACC UGs 38 42 44 44 (30)

NEWRnet 14 18 (14)

Scholarships 3 6 6 7 (6)

Total 95 201 202 390 ~420



Water Quality Labs at 
Saint Michael's College and

Johnson State College



Year 5: 1,801 TSS samples

Fall 2015:
855 TSS samples (87 NEWRnet; 475 
watershed, 293 high school stream)

Spring/Summer 2016:
946 TSS (93 NEWRnet, 751 watershed, 
102 high school streams)

Grant Cycle Total:

Saint Michael’s College Laboratory – TSS

6,428



Johnson State College Laboratory – Nutrients

–Phosphorus

• Total P

• Total dissolved P

• Soluble reactive P

–Nitrogen

• Total N

• Total dissolved N

• Ammonia

• Nitrate
Seal AQ2



Johnson State College Laboratory – Nutrients

Source

2015 
season 
(April-Oct 

2015 )

2016 
season 
(April-Oct 

2016) 
expected

2011-2016 
cumulative

River ISCO/Grabs  1,352 1,000 3,567

Lake ISCO/Grabs 960 TBD 6,272

High school 552 600 1,972

Total 2,864 1,600 11,811

Samples analyzed for various P and N analytes



Declan McCabe; Janel Roberge; Lindsay Wieland; Patrick 
Clemins; Steven Exler; Erin Hayes-Pontius; Lillian 
Gamache; Elissa Benedetto; Jeremy Gould; My Mai; Lara 
Nargozian; Colum Smith

Not your parents’ field guide: a site-specific 
macroinvertebrate IPhone app for citizen 

scientists



Macroinvertebrates
• A gateway drug for budding scientists



Easy to sample



A headache to identify 



Professional keys
• All-inclusive, time 

consuming, dense:
– “pronotum crenulate”

– “flabellate antennae”

• Blind alleys:
– Two hours later…… the bug 

you sampled in Vermont …. 
“occurs only in spring seeps in 
the Columbia River Gorge”

26 chapters; 1158 pages; 5963 references



Field guides?

• Field guides miss Some 
really common 
invertebrates

• “Declan, I found a new 
species….It’s not even in 
the field guide….”



Light at the end of the tunnel?
• At typical sites, we 

repeatedly find the 
same invertebrates 

• You can list the 
“usual suspects” for 
each site



…and once you have the list
• You can make photo gallery

• More visits ….better lists



Reusable wiki templates for common 
macroinvertebrates



Links to photographs



A wiki for each stream 
• 81 stream sites: VT; NY; PR
• 4 lake/pond sites

• Exportable to an IPhone!







• Template content from 
wiki:

• 140 templates

• Covers 99% of sampled 
invertebrates







Coming soon

• Common names

• Tied fly names

• App-specific and 
wiki-specific 
content

• Efficient 
synchronization

• New look



Slide from Bijay Koirala



Slide from Bijay Koirala



Conclusions 
• Training entomologists or doing 

research?

Use traditional keys

• Working with citizen scientists?  

• Need data for teaching 
purposes?

IPad app is an efficient alternative

Questions?



Thanks!


