Part | — Principal Investigator Report

A. Participants

Our GK-12 ProgramGraduate Teaching Fellows in STEM High School EtlooaAn
Environmental Science Learning Community at thedklaamke Ecosystem Interfacall
complete year two of NSF funding in May 2010. Téh&ument serves as our annual report for
the time period from April 2009-June 2010.

1. Senior Personnel (Table The PI (Stepien) and the four co-Pls (Bridgen@mden,
Fisher, and Moorhead) shared the project’s respaitigis throughout the year with each
assuming different roles. The program managerieohhandled the logistics of the grant and
the program evaluator (Mentzer) handled our eveldoatThe lead PI (Stepien) was in charge of
program coordination and teamwork, and led the2@dll9 course for the fellows and the
Environmental Science Learning Community and GKgfidup meetings throughout the year.
Gruden was the lead co-PlI, led the spring 2010seofar the fellows, and also helped to
coordinate the summer training, focusing on teaghiethod development and fellow-teacher
teamwork. Fisher taught a very successful sumi®@® »dne-week training course for the
teachers and fellows, focusing on a glacial geotbgyne in relation to the schoolyard streams.

2. Graduate Fellows (Table 2a and 28ur second cohort of graduate fellows began in
May 2009, consisting of six returning fellows whantinued from our initial 2008-9 cohort and
two new fellows. Specifically, we replaced a M.&dent fellow who graduated and a Ph.D.
student who relocated to Washington D.C. with heshiand to write her dissertation. Seven of
our eight 2009-10 cohort fellows were Ph.D. cangis@and one was an M.S. student. Each
fellow was paired with a science teacher from sarea high schools along an urban-suburban
gradient (including four school districts). All smiis participated in Student Watershed Watch
and the Lake Erie Center’s high school studentarebeposter gala. Most schools participated in
the regional Science Fair, which was not typicahaofse schools prior to our GK-12 program.

3. Organizational Partners (Table )ur fellows are all placed in Toledo, Ohio areahhig
schools, which span four school districts and amged in terms of student composition,
diversity, socioeconomics, and academics as welthsol setting. Each fellow-teacher team
has a unique interaction and designs his/her oam far the best ways to utilize the fellow in the
classroom, with oversight by the management teBath team has some required activities that
they participate in (including the Student Watedsiéatch program), but they are free to be
creative with the rest of their time. All teamguéarly develop creative hands-on activities and
participatory active learning exercises. They sliaese with the other teacher-fellow teams
during our monthly learning community meetings.

4. Other Collaborators (Table 4\ primary goal of our program is the establishmardn
exciting and stimulating Environmental Science baag Community. All GK-12 team
members actively engage in a monthly meeting exghacasual dinner, and seminar
presentation by an area scientist to the Learnm@r@unity, along our central program theme.
Our Learning Community members work for federal atade conservation and management
agencies, non-profit environmental groups, citizenservation organizations, and other
universities. The program Pl is the director of thaversity of Toledo’s field station, The Lake



Erie Center (LEC), whose mission is research andattn. The LEC provides extensive
support to the GK-12 program in terms of infrastuoe, supplies, field trips, and the
coordination and funding of the Learning Commuihiggture Series. Our university contributes
to our program in terms of infrastructure and auitivaivers. NSF provides the funding essential
to our GK-12 program.

B. Project Summary

1. Goals and ActivitiesA main goal of our program is to build an Envinoental Science
Learning Community at the land-lake ecosystem fater. Through this learning community,
we build student STEM skills through developing tision solutions for environmental
problems in local schoolyard streams and wateniesding the Great Lakes. We plan to
continue our work as a permanent, internally suiggo&K-12 program in the Departments of
Environmental Sciences and Civil Engineering. GHr-12 program links collaborative
watershed research projects and builds on theimxisigh school Student Watershed Watch
program (SWW) (www.maumeerap.org/SWW) developethkyToledo Metropolitan Area
Council of Governments (TMACOG) that originally wiaginded by a former University of
Toledo Professor (now deceased). Our GK-12 gradaltsvs, teachers, and high school
students together gain hands-on environmental seiggsearch experience and appreciation of
the history, social development, and future viyadit the Great Lakes region. We have seen the
past two years of our GK-12 program develop intanapiring synergy, resulting in a plethora
of creative activities.

Through their GK-12 experience, our graduate fefl@&velop inquiry-based methods to
improve their teaching competence, and build tbemmunication, collaboration, mentoring,
and team-building skills. They translate reseasghedence from their STEM graduate studies
into mentoring high school students in meaningéskearch projects towards resolving
environmental problems. For example, Ph.D. fellasdd Crail built a running stream flow
model with his minority Scott High School studergmtees on the positive role of vegetation to
decrease run-off. The students demonstrated gridie&d the stream flow model at our annual
GK-12 high school student research poster galacatake Erie Center in April 2010. Another
example is that Ph.D. fellow Kristen DeVanna baiftrogram at Ottawa Hills High School in
which all 9" grade honors biology students conduct an independsearch project and enter
the regional Northwest Ohio Science Fair competitids role models, fellows exemplify the
excitement and the possibility of university std#ad careers in STEM disciplines. In turn,
fellows are gaining an enduring professional wagkielationship with K-12 education,
broadening their career options and enhancing #tlity to communicate their research to the
public.

Our GK-12 high school teachers, through extensreéegsional development
opportunities, are gaining experience in inquirgdshmethods and exposure to state-of-the-art
developments in STEM research knowledge to helpg enes exceed content standards. During
the summer, the teachers each spent a day shadtheindellow through laboratory or field
research related to the fellow’s graduate workeyraélso partnered with the fellows in the week-
long summer training course on geology of streakssa consequence of our program, many of
our teachers now are utilizing more advanced tmolse classrooms, including dichotomous
identification keys for macroinvertebrates (notatblg inner-city Scott and Start High Schools),
classroom aquaria (Scott, Start, Northview), polsase chain reaction diagnostics (TECHs and
Start), and hypothesis design and experimental adstfBowsher, Scott, Ottawa Hills, TECHs,



and Northview). Most of our schools now are pap@ting in science fair projects, and many of
the students have won awards and scholarshipse@bbers are establishing long-lasting
professional relationships with our professors,greguate fellows, and the learning community
members, and are gaining increased appreciatioscfentific research and its integration.

Our high school students are developing their STkNs within the broader
environmental science learning community, gainingoled learning experiences that lead to
greater understanding of the nature and condustiefice inquiry and its integration as a means
of exploring the world. They are engaging in handsnvironmental research and use of
cyberinfrastructure in their individual sciencerfarojects and classroom activities, mentored by
the fellows. We reach ~420 high school students gaah The learning community links our
GK-12 program with federal and state environmeaggncies and community organizations,
fostering change in society’s foundations and gfiteened and sustained partnerships in STEM.

a. Training and Professional Developme@raduate fellows in our program enroll in a
two credit hour seminar each semester througheuathdemic year. Our Fall 2009 class
titled, Improving Student Watershed Watch for GKwids led by PI Stepien. The goal of
this course was to improve the Student WatershehW\faogram, by rewriting the
instruction and background guide and developingiaihg power point presentation for
use by the entire SWW program. Specifically, oliofes developed a quick guide for
teachers entering the Student Watershed Watchgmand the data analysis procedure
was simplified and clarified.

Our Spring 2010 class titlegicience Education Writing and Publishing of GK-12
Program resultsvas led by co-PI Gruden. During this course, weked on a science-
education publication by our program to submitdeer-review to a journal. Also, we
created additional assessments to be implementedryyrogram.

A key program feature is our summer training ingéf which is a two week
themed course taught by our Pl and co-Pls. Ou® Zfnmer Institute, Environmental
Education Field Methods II, was led by co-Pls Fisdred Gruden and focused on the
geology of the land-lake interface through classrdectures and many field experiences.
It featured geologic events, including stream awerprocesses, which have resulted in
our modern landscape. Contaminants and their patasources and pathways were
covered as well. This intensive week-long sumnoerrse further enhanced
communication and team building amongst participant

Our 2010 Summer Institute will be two weeks lond &our credit hours, led by
co-Pls Bridgeman and Moorhead. Week one, tiflgdatic Ecology and Student
Watershed Watch for GK21 will consist of field and lab activities, witbdtures on
biology, chemistry, and physics of aquatic systernacentrating on techniques for water
guality measurements. Week two, titBi/ersity and Environmental Gradientsill
examine the effects of a local power plant on aqueiology.

b. Curriculum materials adopted/develop&dur graduate fellows have developed 15
hands-on lesson plans. Teacher-fellow teams dgha&leest of the team through their
activities during our monthly combined meetingse Wave developed these lesson plans
into kits that can be checked out by members ot@am and used in all of our schools.
Lessons presented to our GK-12 team during our kydelkow and monthly large group
meetings include:



An Introduction to Water Quality — P. Cole & B. Bodamer (TECHS)
Introduction to Solar Energy, Climate, and Ozone — J. Blosser & T. Crail
(Scott)

Macropolis Macroinvertebrate Game — T. Bollin and A. Haponski (TECHS)
Lifein a Lake: Modeling the effects of phosphorus on aquatic organisms— K.
Singler & K. DeVanna (Ottawa Hills)

I nvasive Species Game — C. Kolinski and C. Gorey (Clay)

Raceto the drains: How your school returns rainwater to the soil — W. Wilson
& O.J. Sepulveda Villet (Start)

Lake Erie Center Fieldtrip — W. Wilson and O.J. Sepulveda Villet (Start)

I ntroduction to Experimental Design-The Paper Towel — K. Singler & K.
DeVanna (Ottawa Hills)

Beak of the Finch Activity: Natural Selection — K. Singler & K. DeVanna
(Ottawa Hills)

Creating a paper GIS: Interpreting water shed landscape patterns using Google
Earth imagery — J. Blosser & T. Crail (Scott)

Glacier Movement Activity — M. Bogue & B. Bodamer (Northview)

Great Lakes Fish Identification — P. Cole & J. Banda (TECHS)

What type of soil should be used for constructing landfills? — D. Bourland & K.
Barnswell (Bowsher)

c. Communication(Appendix 1) Our GK-12 team is actively engaged in the sdiienti
and educational communities; we have given 89 ptaiens during the first two years
of our program. We gave 21 research presentatiopsar one and 44 in year two.
Fellows gave 9 synergistic presentations in yearand 15 in year two.

We have been well-represented each year at theZo&nhual Meeting in
Washington, D.C. Eight members of our team attdride 2010 meeting: the PI, two co-
Pls, the Program Manager, two teachers, and tMawel We led a well-attended
interactive break-out session in collaboration wiité University of Louisville titled,
“Challenges to Implementing GK12 projects...Dos &, We also presented our
program poster and a poster highlighting the re$eaf our fellows. Graduate fellow
Colleen Gorey presented her research at the Ge@iatlent Poster Session held at
NSF. As a result of this meeting Program Managdmier has been sharing our
contracts and other forms with Program Managems fother GK-12 programs and she
joined the newly formed Program Manager Task Force.

d. Published Articles (Appendix 1Qur fellows have published 18 scientific articles
peer-reviewed scientific journals, 5 in year ond &8 in year two; all of which credit the
NSF GK-12 program.

e. Website Developedhe homepage of our GK-12 website is
http://www.utoledo.edu/as/lec/GK12 grant/GK12 niatiml. This site includes
information on all our current and past personneél laigh schools. We also report on
our activities here and post pictures. Our progiamepresented via Facebook
(http://www.facebook.com/lakeeriecentand Twitter fittp://twitter.com/lakeeriecenter
through the Lake Erie Center.




f. Additional Program ActivitiesP| Stepien facilitatedDarwin Day at the University of
Toledd to celebrate the 100th anniversary of the Uniigisf Toledo College of Arts
and Sciences, the 150th anniversary of the puldicatf Charles Darwin'sOn the
Origin of Species and the 200th birthday of Charles Darwin on Naber 7, 2009. The
day consisted of two presentations by three timbrigint Award winning scientist and
presenter, Dr. Tim Berra. Dr. Berra led a lunchtinewn bag seminar at the Lake Erie
Center titled Chasing nurseryfish and avoiding crocodiles in Merh Australa” that
was attended by much of our GK-12 team. That exeDir. Berra presented his multi-
award winning talk (acclaimed by the journal Sceeaad universities around the world),
"Charles Darwin: The Concise Story of an Extraordini&lan’, featuring the impact of
Darwin's life, thoughts, and work. Many of our lhigchool students attended the event,
along with our GK-12 fellows and teachers. Otta¥ilés High School Biology Honors
class went to dinner at a restaurant precedintatheand were surprised there to meet
Dr. Berra (Dr. Stepien took Dr. Berra to dinnerrthegoo, to meet the students).
Following his presentation Dr. Berra did a booknsig of his book Charles Darwin:
The Concise Story of an Extraordinary MarOver 600 people attended “Darwin Day”
including many local high school and college studeour GK-12 team, university
administrators, and members of the public.

Co-PI1 Gruden presented lesson plans developedgh our GK-12 program to a
graduate level cours€[5950: Using Sustainability Engineering Activiti@sTeach
Math and Sciengewhich is a distance learning course that targei® teachers in Ohio
who have a high population of migrant students.

The signature event of our GK-12 program is an ahhigh school student poster
show held at the Lake Erie Center each April. Z020 competition featured 28
presentations by 44 high school students fromiglitdaeams of our GK-12 schools; 17
(43%) of the presenting students are minoritieBroligh this poster show our GK-12
program interfaced with the University of ToledoINBRM Program (“Undergraduate
Research and Mentoring in Environmental BiologthatLand-Lake Ecosystem
Interface”, Pls V. Sigler and C. Stepien) by usiyigM fellows as judges. Awards were
presented to the top three presentations in twerdifit categories, individual projects
and group projects. We also presented “outstan@iigl2 fellow” and “excellence in
mentoring” awards to two of our fellows. The shewas attended by over 130 guests
including high school and university administrajdeschers, politicians, graduate
students, and professors. See Appendix 2 forla tdlpresentations.

Our program has worked to increase Science Fdicypation by our
participating schools. None of our seven schoats articipated in the Science Fair for
at least a decade prior to our program. In 20h@,af our schools hosted its own science
fair featuring 30 projects mentored by a GK-12delland sponsored by our program.
Several of our faculty and other fellows attended served as judges. Three of our
schools presented at the Northwest Ohio Districo Beience Fair this year. We
sponsored 34 projects and seven won sponsored svi& deceived “superior” ratings,
and 15 received “excellent” ratings. Thirteen pot$¢ qualified for the State Science Fair
in Columbus, Ohio where they competed for additiemeards and scholarships on May
8, 2010.



Our GK-12 program also sponsored two high schinalent class field trips to
The Lake Erie Center. Graduate fellow Jhonataulseda-Villet and his partnering
teacher Wendy Wilson brought 40 students from $tagth School for a day trip at the
Lake Erie Center. These students toured the bgildiampled fish from Lake Erie, and
conducted various hands on activities. Gradudli@ifelodd Crail and partnering
teacher Jahnine Blosser brought 8 students frortt Bagh School for an evening trip
prior to our poster gala. The students touredthkling and then spent some one on one
time talking to graduate students about their rebeand what it is like to be a graduate
student.

Our fellows have won several awards this yeaOdtober 2009, graduate fellows
Osvaldo Jhonatan Sepulveda Villet and Kris Barnseaath won 1st place awards in the
Environmental Sciences Division of the 2009 Signi&eholars' Celebration Student
Research Symposium. In January 2010, graduatevfdlbdd Crail was awarded the
$500 Robert Brundage Scholarship by the nonproésigtn Lake Erie Waterkeeper
Association. In April 2010 our program awardedbatstanding graduate fellow award
to Todd Crail and an Excellence in Mentoring awaré&risten DeVanna. In May 2010
graduate fellow, Amanda Haponski was awarded tld@@®&orman S. Baldwin fishery
scholarship award.

Our monthly Environmental Science Learning Comrtyufgatures a meeting,
dinner, and a public lecture by a professor/aggmofessional, which interact with our
GK-12 team. These monthly meetings give our el@ikel2 team an opportunity to
discuss our program activities and participate rmads-on demonstration developed and
led by one of our teacher-fellow pairs. The semspeeaker attends a portion of our
meeting to interact with the group and is seatdti mir team, members during dinner,
allowing more interaction. These talks are attenolegraduate, undergraduate, and high
school students, agency personnel, professors, srerobthe community as well as
teachers participating in a University of ToledoSUDepartment of Education IMPACT
program (PIl: D. Moorhead). The titles of our leaghcommunity talks during 2009-
2010, and their presenters included:

e Movie Screening, Waterlife’, a Documentary by Kevin McMahon, June 18,
20009.

e Dr. Gary Winston, Director, National Center for \&faQuality Research,
Heidelberg University,Oxygen toxicity in aquatic invertebratéSept. 17, 2009.

e Dr. Steven N. Francoeur, Eastern Michigan Univgy$ithe stream, its valley,
and us: How landuse affects Michigan strean@ct. 15, 2009

e Dr. David J. Schwab, NOAA Great Lakes EnvironmeRatearch Laboratory,
"The role of weather in the sinking of the Edmurtdd&rald” Nov. 12, 2009.Dr.
David B. Baker, Director Emeritus, National CerfarWater Quality Research,
Heidelberg University,Healthy Row Crop Agriculture and a Healthy LakeeEri
An Impossible Dream?Jan. 21, 2010.

e Dr. Richard Becker, University of Toledd,ake Erie from space: environmental
parameters and harmful algal bloohgeb. 18, 2010.

e Dr. George S. Bullerjahn, Bowling Green State Ursitg, "Nitrification in the
Great Lakes -- microbes ruleMarch 18, 2010.



Dr. Richard Moore, Ohio State Universityridging the social and natural
sciences in watershed ecology: The Sugar Creek 'taApril 15, 2010. (Dr.
Moore is the PI of the GK-12 Program at The Ohmt&tiniversity’'s —Wooster
Campus.

Dr. Thomas Nalepa, NOAA Great Lakes Environmeneddarch Laboratory,
"The offshore expansion of quagga mussels andategical impacts' May 13,
2010.



Table 1. Senior Personnel

Senior Description of | Time on Institutional Affiliation

Personnel | the Position the Project | and Position Statement of Contribution

Carol Pl Two years | Director, Lake Erie Center Dr. Stepien is in charge of the overall plan, cawation, and output

Stepien Professor, Department of | for the project as well as communication with NSke led teaching

Environmental Sciences. | of the 2-unit course for the fellows during falhsester. Dr. Stepien
also has coordinated the Environmental SciencenirggaCommunity
monthly seminar seminars that all GK-12 particigaaitend.

Thomas Co-PI Two years | Assistant Professor, Dr. Bridgeman has the lead responsibility for tragteachers and

Bridgeman Department of fellows the theory and practice of water quality.

Environmental Sciences

Timothy Co-PI Two years | Professor, Department of| Dr. Fisher led the instruction of the summer 09rsedor fellows and

Fisher Environmental Sciences | teachers focused on glacial geology.

Cyndee Co-PI Two years | Associate Professor, Dr. Gruden served as the lead co-PI for the 20a®2@ademic year

Gruden Department of Civil She coordinates the engineering interface for cognam. She led

Engineering teaching of the 2-unit course for the fellows dgrapring semester.

Daryl Co-PI Two years | Professor, Department of| Dr. Moorhead participates in our summer coursesgfachers and

Moorhead Environmental Sciences | graduate fellows emphasizing basic knowledge oaticqecosystems
laboratory and field methods.

Rachel Program Two years | Education Program Rachel Lohner serves as a mediator between grafhliates,

Lohner Manager Manager, Lake Erie Center teachers, and the principal investigators of tlugegt. She handles
program logistics including ordering supplies, betdganagement,
organizing meetings, and disseminating projectrmédion.

Gale Evaluation Two years | Director of Evaluation Dr. Mentzer is responsible for project evaluatiod aeporting.

Mentzer Consultant Services, Curriculum and




Table 2a. Graduate students during year one (May 2008-M#®@p

Yearin
graduate Statement of graduate location| Ethnicity
Name program | Major Research Topic & nature of graduate work & gender
Betsy Bodamer | 2nd year | Biology Yellow perch response to aquatic | Department of Environmental | White,
of PhD (Ecology Track)| anoxia Sciences & doing Ph.D. researcfemale
Melinda 2nd year | Geology Mapping the surficial geology of the Department of Environmental | White,
Campbell of M.S. Oak Openings Region Sciences & M.S. data collection female
and writing thesis
Todd Crail 2nd year | Biology Community assemblage, niche and Department of Environmental | White,
of PhD (Ecology Track)| interspecific interactions in North | Sciences & doing Ph.D. researcimale
American lotic aquatic systems
Kristen DeVanna | 2nd year | Biology Interaction of mayflies and dreisserjiepartment of Environmental | White,
of PhD (Ecology Track)| mussels in the Great Lakes Sciences & doing Ph.D. researcfemale
Colleen Gorey 3rd year | Chemical and | Post-synthesis modification of water Department of Chemical and | White,
of PhD Environmental | filtration membranes Environmental Engineering & | female
Engineering doing Ph.D. research
Amanda 2nd year | Biology Molecular genetics of temporal stogkDepartment of Environmental | White,
Haponski of PhD (Ecology Track)| structure of yellow perch and walleyesciences & doing Ph.D. researcfemale
in the Great Lakes
Olga Mileyeva- | 4th year | Civil Developing a membrane-based Department of Civil EngineeringWhite,
Biebesheimer of PhD Engineering sensor for selected bacteria in & post-qualifying exams, female
drinking water writing Ph.D. dissertation
Osvaldo Jhonatar 4th year | Biology Population genetics of yellow perchi Department of Environmental | Hispanic/Latino,
Sepulveda-Villet | of PhD (Ecology Track) Sciences & post-qualifying male

exams, Ph.D. data collection




Table 2b. Graduate students during year two (May 2009-Ma}02

Year in
graduate Statement of graduate location | Ethnicity &
Name program | Major Research Topic & nature of graduate work gender
Jo Ann Banda 3rd year | Biology Examining the temporal and spatial| Department of Environmental | White, female
of M.S. | (Ecology Track) | genetic patterns among Lake Erie | Sciences & data collection,
walleye spawning groups writing thesis
Kristopher Barnswell| 5th year | Biology Restoration ecology and design of arDepartment of Environmental | White, male
of PhD (Ecology Track) | alternative cover for landfills in Sciences & defended Ph.D.
northwest Ohio dissertation
Betsy Bodamer 3rd year | Biology Yellow perch response to aquatic | Department of Environmental | White, female
of PhD (Ecology Track) | anoxia Sciences & post-qualifying
exams, doing Ph.D. research
Todd Crail 3rd year | Biology Community assemblage, niche and | Department of Environmental | White, male
of PhD (Ecology Track) | interspecific interactions in North Sciences & post-qualifying
American lotic aquatic systems exams, doing Ph.d. research
Kristen DeVanna 3rd year | Biology Interaction of mayflies and dreissenjdDepartment of Environmental | White, female
of PhD (Ecology Track) | mussels in the Great Lakes Sciences & post-qualifying
exams, doing Ph.D. research
Colleen Gorey 3rd year | Chemical and | Post-synthesis modification of water Department of Chemical and | White, female
of PhD Environmental | filtration membranes Environmental Engineering & &
Engineering post-qualifying exams, doing
Ph.D. research
Amanda Haponski | 3rd year | Biology Molecular genetics of temporal stock Department of Environmental | White, female
of PhD (Ecology Track) | structure of walleye in the Great Sciences & post-qualifying
Lakes exams, doing Ph.D. research
Osvaldo Jhonatan | 5th year | Biology Population genetics of yellow perch| Department of Environmental | Hispanic/Latino,
Sepulveda-Villet of PhD (Ecology Track) Sciences & writing dissertation | male




Table 3. Organizational Partners

GK-12 School Statistics Bowsher St. John's Northwvie Scott Start TECHS (1) TECHS (2) Ottawa Hills
Total Students 1423 823 1349 1353 1732 202 202 0 49
Teacher:Student Ratio 1:17 1:9 1:16 1:18 1:18 1:19 1:19 1:14
White 64% 84.4% 93% 2% 61% 44% 44% 91%
African American 27% 8.1% 2% 97% 32% 43% 43% 0%
Hispanic 7% 2.7% 1% 1% 4% 8% 8% 1%
Asian 1% 3.7% 2% 0% 1% 0% 0% 7%
Unknown 1% 1.1% 2% 0% 3% 0% 0% 1%
Unspecified 0% 0% 0% 0% 0% 6% 6% 0%
Economically Disadvantaged 34% 15% 7% 53% 34% 21% 21% N/A
Attendance Rate 93% 98% 95% 79% 93% 98% 98% 96%
Eligible for Free/Reduced Lunch 22% 12.4% 6% 67% 4%2 N/A N/A N/A
Location Urban Suburban Suburban Urban Urban Urban Urban Suburban
Fellow Kris Barnswell| Colleen Gorey Betsy Todd Crail 0.J. Sepulveda  Amanda Jo Ann Banda Kristen

Bodamer Villet Haponski DeVanna
Teacher Dave Bourland Todd Aseltyne Michelle Jahnine Wendy Wilson Tim Bollin Paulette Cole Kathy Singler
Bogue Blosser
Subject Environmental Environmental| Environmental| Environmental Honors Science Biology Biology
Science Science Science Science Biology Research
Grade(s) 11,12 11,12 11,12 11,12 10 11,12 09,1 9
N classes fellow interacted with 2 2 4 2 2 1 1 5
N students fellow interacted with 20 35 95 38 42 19 13 20
N of these students who are 10 10 3 37 16 5 12 1
minorities
N of students who were involved 2 1 2 8 4 18 7 28
in research projects
N of students who participated in 2 35 95 22 40 15 12 28
SWW activities
Description of Fellow's Mentored Sr. | Led hands on| Guided student Led SWW Collaborated Taught Guided Created labs
Activities interns in activities research data collection| with teacher in| students about students and lesson
environmental involving projects; & analysis; lesson plan | water quality, through plans; led field
engineering nature, basic | facilitated a mentored 8 design and their local standard waterl data collection
research science, and | guest speaker] students on enrichment; watershed, quality and data
methods, led | introductory assisted with projects; supplemented| conducting | techniques, the analysis for the
data collection| engineering | class activities| created two | class material; scientific scientific SWW; and
& analysis for | principles; led & SWW; lessons to participated in| research and| method, and | mentored 30
SWW; data collection presented examine the SWW; led presenting presenting science fair
implemented | & analysis for | water pollution landscape field tripsto | their findings; | their results in projects.
special the SWW lesson. scale and the Lake Erie | led students in| a professional
activities. resources Center. the SWW. setting.

usage.




Table 4. Other Collaborators

Name

Description of activities/contribution

Toledo Metro Area Counci
of Governments

A major component of our project is built upon Budent Watershed Watch' (SWW) framework creayetthé
Toledo Metropolitan Area Council of Governments ABIOG) and Ohio EPA, and originated by a (now
deceased) University of Toledo Faculty member ~&fryago. TMACOG staff members have assisted our
project by providing contacts with their local netlk of teachers, providing us with their knowledddocal
stream sites located near participating schools facilitating our participation in the annual Séumd Watershed
Summit meeting. SWW director Matt Horvath visitagt program several times in 2009-2010, providing
feedback, and served as a judge at our April 2@d0 $thool student poster gala.

Ohio EPA

The Ohio EPA has been helping with our programdnyigipating in the Environmental Science Learning
Community, and as a likely end user for our stre@aonitoring program.

Partners for Clean Streams
& Maumee RAP

5 PCS and Maumee RAP (Remedial Action Program) arabrees of our Environmental Science Learning
Community and end-users of our data.

American Rivers & Joyce
Foundation

Non-profit environmental organizations American &ivand the Joyce Foundation are participatingiinG-
12 Environmental Science Learning Community, hgjgmrestore the Maumee River.

Lake Erie Center (LEC)

The LEC provides numerous resources including suispaff, supplies, and infrastructure that oueessal to
the facilitation of our GK-12 Program. Our montlgvironmental Science Learning Community featares
meeting, dinner, and a public lecture by a profdagency professional, which interact with our GKt¢am are
held at the LEC. All of our GK-12 courses as vealour annual poster show are held at the LEC. yNM&our
graduate fellows are members of labs housed dtEke

University of Toledo (UT)

UT provides graduate fellow tuition and fee suppdatation for our fellows. Additionally, UT provideuition
waivers for teachers in our program as well.

National Science

NSF provides the majority of the funding for ouogram as well as the framework for the programF fiers

Foundation

professional development for our team through Nati@and Regional GK-12 meetings.




Part Il: External Evaluator's Report
A) NSF GK-12 Programmatic and Project

1) Goals and Measures
Fellows’ Goals

Goals(revised for 2009-10)

Measures

Enhanced understanding of one’s own
research subject area

Presentation skills protocol & number of
presentations made

Its societal & global contexts

Presentation skills protocol & number of
presentations made

Improved communication skills

Presentation skills protocol & number of
presentations made

Improved leadership skills

Presentation skills protocol & number of
presentations made

Experience working on teams

Semi-annual reflestion

Enhanced teaching capabilities

Direct observation of teaching inquiry-based

lessons

Teachers’ Goals

Measures

Professional development in STEM content

Summegnam content tests

Professional development in hands-on sciel
activities

n&tudent Watershed Watch training and
implementation observations

**Establish long-lasting professional
relationships with the Environmental Scienc
Learning Community

eTeachers will provide a record of collaborati
activities in May.

Students’ Goals

Measures

Energize students to pursue STEM careers

Attitodards science survey

Become better prepared for STEM educatio
opportunities

n
Standardized tests (OAT, ACT)

**Improve understanding of the nature and
conduct of science inquiry

Items 1 - 17 of Studemtvey

**Increase participation in hands-on
environmental research

Items will be added to Student Survey to
explore amount of hands-on research stude
have experienced over the previous year.

nts

**Increase participation in SWW and scienc
fairs

e
SWW & science fair participation numbers

**|ncrease interest in science-related careel

Items 18 - 39 of Student Survey--ltems adds

g0 explore future education and career goals

A\1%4

D

University/Community Goals

Measures

Create strong and enduring partnerships wi
K-12 schools.

[HParticipation of local schools in LEC
sponsored poster session

Transform graduate programs

Feedback from grachtisors & fellows

Enhance the impact of graduate education ¢
society

bn

Combination of all outcomes

**| ndicates project only goal



2) Explanation of Measures and Instruments

We used a quasi-experimental design to measuregbreffects. Each teacher participant and the
teacher’s science class(es) that interacted wighi@av were carefully matched with a control
teacher and classroom using teacher, student,amdrt demographics. Pretests were compared
to verify group equivalencies. While there was natoml group for the fellows, we plan to add a
graduate assistant control group next year in dalereasure the effects of working with K-12
schools has on fellow perceptions of education@riteach (see graduate faculty survey below).
Data gathering from graduate student faculty adsiatso utilized a quasi-experimental design
with all faculty from the two departments partidipg in the project (Environmental Science

and Chemical Engineering) providing data. Sincey goime of the faculty members in the
departments participate in the project, the remagifiaculty members serve as the control group.

Fellow data was gathered using three instrumemntst. & performance assessment based upon
research on effective science explanations (SenanGonsalves, 2008) was useddect
observations of the fellows as they presented tiesgarchto a variety of audiences (mostly
high school students) throughout the year. Theicubcludes assessment for the following
categories: Organization, delivery, relevance ®atdience, appropriate language, use of audio-
visual aids, and fielding of questions. The ruligidivided into three basic levels of
measurement—proficient, developing, and needstaiterwith subcategories within each to
allow for degrees of achievemeRellows’ ability to provide inquiry-based instruoti was
measured through direct observation of the traiaimgimplementation of the Northwest Ohio
Student Watershed Watch program (SWW). We use#itiizon Research Inc., “Inside the
Classroom Observation” protocol which measuregytradity of an inquiry-based lesson through
the examination of design, implementation, contantl classroom culture. A qualitative
analysis of fellow reflections of the experienceswaed to triangulate data collected from the
two instruments as well as to provide informatibattis relevant but may not have been directly
sought out. By examining themes and language amghaong with reflections collected during
the first year, changes in fellow perspectivesarhmunity outreach and working with K-12
schools were documented.

Teacher gaingiere measured using a content test developed dacthéty teaching in the
summer institute. We used a pretest/ post tesgda@siorder to examine both fellow and teacher
content knowledge gains. Evidence of content vglidias provided by the project
environmental science faculty and the test was exaarby the external evaluator prior to
administration to assure sound assessment teclsngre followed. Like the fellows, the
teachers were observed as they led students iB\t¥ié&/ progranusing the “Classroom
Observation” protocol. In the case of teacherstadmproficiency was of particular interest. To
validate improved networking and awareness of comtygcience resources, teachers will be
asked in May to provide a list of collaborationsnhich they have engaged over the past year.
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At this time they will also be asked to provide exdes of lessons that integrate summer science
content into the classes they taught to illustieng-term effects of the summer program.

Project effects on students were examined throygiojact developed Student Science Interest
Survey based upon an adaptation of the “Concephiatisre of Science” survey used by the
NSF DUE project,Creation of an Interdisciplinary Earth Materials 3teng Laboratory to
Enhance Undergraduate Science Education, Univedsityisconsin - Stevens Poitur

version of this survey has been edited to makepta@priate for high school students and pared
down from the original 105 questions to 38. It has subscales—nature of science and interest
in science. Reliability is 0.864. Nature of sciesabscale had a reliability index of 0.76 and
science interest reliability was 0.88. This surwes administered to over 500 students for both
the pretest and the post test. The post test wilba administered until April and results will be
included until next year’s report. Additional iteros the survey explored student education and
career goals/plans as well as engagement in edtrecdar science activities. Student
performance on the science portion of the Ohio Gaitidn Test will be examined when
available (summer) and included in next year’s repo

Impact on university facultwas explored using a project-developed surveyablatd how

active each faculty member is involved in K-12 eatian. It also asks how active their graduate
students are in this activity and provides sevisatal graduate student duties or
responsibilities and asks the graduate advisoelioghate the amount of time each of their
advisees spends per academic year on the dutasolasks them to provide, for comparison,
their own ideal delineation of time spent on thésges. Feedback gathered from the fellows
was used to verify faculty responses.

B) Executive Summary of Findings

1) Fellows: In addition to 44 research presentatiamd 13 published or pending scholarly
articles, the fellows made a total 15 presentatiortee general public (high school classrooms
and community groups). Fellows scored consistenttiie proficient category on the
performance assessment with only minor areas afeteenprovement (providing a summary at
the conclusion, some questions asked of the auelece too general or too advanced for the
audience to grasp). Overall, however, the audiewegs engaged and asked many questions
illustrating that the fellows were effective in peating their research to the public in an
interesting and thought-provoking manner. Direcaslsations of the fellows during the SWW
lessons showed that fellows followed effectiverimstion practices by engaging students
actively in meaningful work (average score on Homiprotocol a high 3 out of 5). While we did
not have a goal to increase fellows’ content kndgée we did measure that as part of the
summer program. This past summer the content aasa3gology of the Land Lake Interface.
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The fellows showed a statistically significant kiegdge gain going from a mean score of 17
prior to the summer course to a 26 on the pos(tetsii possible points = 29).

The fellows completed an exit survey this year astrare completing their time with the
program. Fellow plans include four hoping to teath college or university, three interested in
a research or post doc position, and one inter@stedrsuing a career in private industry. Four
fellows felt that the GK-12 experience has madentihsore open-minded about teaching careers
and three felt that the program has made them amaemable to working on teams. One fellow
provided the consensus: “I'm much more apt to watk people than do everything myself.”
Fellows gained the most in the area of sharing tlesearch with the public. Prior to working on
the project, most fellows were immersed in scienjérgon and the minute mechanisms of their
research but this experience has opened theirteyhs fact that the general public is interested
in scientific research but not at such a detaige@ll Now the fellows feel they can relate to a
wider audience outside of their scientific commynits one fellow noted, “Before | was really
stuck on scientific jargon, but through my interacs with not only the students, but the
teachers as well | feel | can make my researchatadia” This is supported by the presentation
observation findings reported above. The fellowstfat by sharing their research they were
able to interest the public in environmental issared debunk common stereotypes about science
and scientists. In general, they agreed that wgrkiith the students and teachers has brought
them some humility and has given them more redpethe knowledge and experience of non-
scientists on scientific topics. They found theexngnce especially valuable in developing their
ability to talk to non-scientists. To encourage enstudents to pursue science-focused fields in
higher education and beyond, there was a consémsustudents need to see the relevance of
science through hands-on activities as well as nstaled the broad range of careers that are
related to science (rather than just being a ssignt~ellows were also asked how they would
change the typical undergraduate science clalsyfd¢ould (all agreed a typical class consists of
lecture and note-taking unless a lab is involvédl)suggested including more current topics,
more interactive, problem-based learning opporiesiiand more relevant to the students. All in
all, the fellows felt participation in this projett be rewarding and valuable and would
recommend it to other graduate students.

2) Teachers: Teachers also showed a significantigaiontent knowledge as a result of the
summer coursework. Their mean scores rose frono 2%.tlt was interesting that both the
teachers and the fellows scored similarly on tletgst. All of the teachers felt that the content
covered in the summer could be adapted and incatgubinto their classrooms. Teachers will
provide examples of how they incorporated both semeontent and other content provided by
the fellows in their exit interview in May. Teackewxere also observed during the SWW
activities and, like the fellows, employed inquivgsed instructional strategies that encouraged
students to not only learn about science but toensakise of it as it applies to them. Teacher
average scores on the Horizon were also a highb3possible points. Teacher science resource
networking data will be gathered in May and reporiext year.
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3) Students: Because of the timing of the annyzdnte data not reported last year will be
presented first. Student responses on both theenafiscience and the interest in science
subscales showed no statistically significant déffiee between the control and treatment groups.
Because we only conducted a post test last yeawese unable to determine group equivalency
or measure growth. This year we did administeredgst in September and statistical
comparisons showed the 2009-10 groups to be eguivalhe post test will be given in April
and findings will be reported next year. Furtheseistigation into responses to the Student
Attitudes about Science survey revealed some istiagemisconceptions held by both groups as
well as some differences. The control group stuslesgtre much more likely to agree with the
following statement about the nature of scienckofie scientist says an idea is true, most other
scientists will agree with it.” Both groups tendedagree with these statements about the nature
of science

1. Scientists sometimes de-emphasize or overlook reathat does not support their

favored ideas.

2. Scientific beliefs do not change over time.

3. Scientists discover laws which tell us exactly wisajoing on in nature.

4. Personal bias, preferences, and opinions can plalg an scientists’ findings.
This year the teachers and fellows have workeditivesss these misconceptions. Results of their
efforts will be measured in April. An examinatiohresponses to the science interest scale
showed that students need a deeper understandihg fufllowing or perhaps our science
educators need to adjust their methods of instracti

1. Scientists have to study too much. (most agreed)

2. 1 would like to work with other scientists to solseientific problems. (disagreed)

3. Scientists do not have enough time for their fasibr for fun. (agreed)

4. | want to be a scientist. (disagreed)

5. | have to work hard to understand scientific consefagreed)

Our 2010 post test has been adjusted to includesiteat address gaps in our data collection
including education and career goals and percaavealunt of hands-on science instruction
experienced in the classroom.

Increased student interest in science activitisscloatinued this year as evidenced by the
number of students who have participated in sciésice. Twenty-three students participated in
the Ohio science fair this past year. Three stigdentrking with GK-12 fellows earned superior
ratings and took first, second, and third plactnenGovernor's Award for Energy Research; 15
students earned an “Excellent” rating and the ramgi5 earned “Good” ratings. Additionally,

22 students participated in the Northwest OhioriisEcience Day held at the University of
Toledo. Three projects received a Superior radimg) are now qualified for the State Science
Day in Columbus, OH where they will compete for@ahships. We also surveyed students who
participated in the SWW as well as equivalent adrgroups of students with no interaction with
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fellows and groups who interacted with fellows Higt not participate in the SWW to compare
knowledge of the local watershed and its ramifaragion the community. Results of this
analysis showed that there was no statisticallyiBognt difference in responses from the three
student groups. The test ranged from a 23 (besilfdesscore) to a 92 (worst possible score) All
three groups scored slightly above the midpoi®la87 (SWW), 51.17 (control), and 47.82
(control with fellow). There were some questionsutiihe unidimensionality (and therefore
validity) of the test (using Rasch analysis) aref¢ifore the findings cannot be conclusive. In
addition, this was a posttest only design and thezegroup equivalency could not be verified.

Student scores on the Ohio Graduation Test witddkected in June when made available and
reported next year.

4) University faculty & sustainability: All of théellows felt their faculty advisors supported
their participation in the GK-12 project althoughedfellow qualified that with “as long as |
complete my research”. Examination of faculty res@s to our survey supports this.

C) Recommendations

This project continues to reap positive resuliglldevels of engagement—fellows, teachers,
students, and university.

Sevian, H. and Gonsalves, L. (2008). Analyzing lsoientists explain their research: A rubric for meing the
effectiveness of scientific explanatiomsternational Journal of Science Education,3Q), 1441-1467.
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Part Ill — Collaborative Response Report
The Principal Investigator (Stepien), Lead co-Piudzn), and External Evaluator (Mentzer)
collaborated on the Annual Report.

A. Respond to recommendations focusing on howdorporate them into practice.

In 2009-2010 we implemented more teamwork acésitnto our GK-12 program, and
will continue to do so in 2010-2011. These adtgitare designed to enhance the relationships
amongst program participants, particularly betweained fellows and teachers. We also
provided time and opportunity for the fellow-teackeams to develop lesson plans and engage
in team-building. During the monthly learning conmity group meetings at the Lake Erie
Center, in 2009-2010 we capped the meeting witlhssmoom exercise activity led by one of the
fellow-teacher teams. These were highly successfdlvery fun, and all led to adoptions of the
activity/lesson plan by other teams. We are atsornitted to incorporating constructive
feedback on a regular basis. Specifically, we pley more education-oriented activities in the
2009 summer institute, including a session led hyharlene Czerniak, one of our university’s
leading education professors.

Based upon a better understanding of the NSF GHehls, we encouraged our fellows
to present their research to a variety of audienties project evaluator modified a presentation
rubric so that the fellows would first know whatsvaxpected of them as they presented, and,
second, could get formative feedback in order tprove. As a result, the fellows not only
improved their presentation skills but also gaiaduktter understanding of the importance of
science and scientific research to the community.

We fine-tuned our fellow, teacher, and advisortamsts for 2009-2010 and again for
2010-2011, incorporating feedback. These havegat@opular at the GK-12 annual conference
in D.C., leading to many requests by other teawie. redesigned our summer institute to be
more hands-on and less repetitive, and it was wellyreceived by our teachers and fellows.

It was very valuable to take two of our teacherthe Washington D.C. annual GK-12
conference each year, and their feedback to otfaehers about the program was important both
times. It seemed less valuable to take gradudeviethis year who were ending their two-year
GK-12 term, with the one who presented her resear®lSF appearing to have a more valuable
experience than the other. We will take this itdasideration next year, and also stress to them
that they are our “ambassadors”. We took a co-Blyiisar who has been only peripherally
engaged in our program, and he appeared to engogatiiference and offered insightful feedback
toward improving our program. We would thus likecbntinue to take different members of our
team each year.

In 2010-2011 we plan to incorporate a GK-12 teaglaissistant, who will be a “veteran
fellow” to help train and engage the new fellovhe teaching assistant will help to plan the
activities of the spring and summer fellow semicaurses and will make some classroom visits
to provide constructive feedback to the fellows.

Based upon evaluation findings, we will add maneversity outreach in order to affect
change in university policy and practice concerrengaging the community in our research and
with our graduate students. We will do this formairough university forums and informally
through departmental meetings.

B. Develop timeframe for the appropriate actions



Summer Institute 2010: Incorporate teacher amnerae fellow feedback from the
previous years. We redesigned the original watetity course for new fellows to be more
useful for Student Watershed Watch (SWW) trainargj also will have the fellow-teacher
teams “practice” SWW data collection on Fridaylud first week. That exercise will be
enhanced by having one of our teachers with a langing SWW program lead us by teaching
her approach to our group. We also met with theroto-PI to help him restructure tH& 2
summer institute course in order to ensure thailitmeet the needs and goals of our program.
This may be challenging as he is also involvingtheoteacher training program (IMPACT)
simultaneously, in this dual research training seurWe thus have agreed to have the Pl and
lead co-PI (Stepien and Gruden) lead some spé&giid 2 team-only activities that week to
ensure that the GK-12 teams develop teamwork skills

Fall Seminar Course 2010: We plan to have a aetfallow serve as the teaching
assistant, in order to help mentor and train the felows. The TA also will make classroom
visits to give the new fellows tips. The fall 20d8urse will focus on Student Watershed Watch
and accompanying classroom activities. It alsdf@dus on presentation skills, oral and poster,
along with teaching methods and ways to effectiyatner with teachers.

Spring Seminar Course 2011: This course will foon the new fellows developing
lesson plans and presenting them to the othewrdsdtwill focus on their research presentation
skills, in relation to techniques for effectivelyegenting them to high school students. The third
goal will be in developing skills for their mentog of high school science fair projects.

C. Discuss project goals and measured outcometharmbtential impact on the issues
surrounding sustainability.

This year we concentrated on improving our progtiaraugh incorporating feedback
from the teachers, fellows, and our evaluator. danged the timing of our monthly meeting so
that we no longer meet with just the fellows fortenur before the teachers arrive. We thus
changed to begin with the group meeting, which avasggestion by our teachers. We also
moved the lecture time up % hour to shorten th@iege Our new schedule thus was: 4-5:15
group meeting, discussion, and classroom actieggtbn demonstration by a GK-12 fellow-
teacher team, 5:45-6:15 dinner with learning comitgispeaker and discussion, 6:30-7:30
Learning community public lecture and question ansiwer session.

We also concentrated on improving the summertutstiraining course to incorporate
more group interactions and planning time. Thellbeek we obtained indicated that year 2 was
much better received than was the summer insiitugear 1. In 2009-10, the summer course
was for 1 week (as opposed to the 2 weeks duriag 3 and then the continuing fellows
trained the two new incoming fellows in Student @ahed Watch approaches and procedures
for a few days. The teachers also worked for aidlalye laboratory or field with their fellow on
the fellow’s graduate research project. This ptedithe teachers with greater insight into the
research and lives of the fellows. Several cometenn this activity's effectiveness and value.
We thus will retain this activity throughout ourogram.

Our university has committed in the grant awardupport two GK-12 fellows after our
program ends, one from the Department of Envirorialé&tiences and one from the
Department of Civil Engineering. During 2010-20&k plan to design classroom exercises and
activities building upon the Student Watershed \Wa#beme that can be presented in a variety of
classrooms. It is anticipated that the contindeipws will travel to SWW schools to present
these in the future. It also is anticipated that¢ontinuing fellows will play a continuing role i
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the TECHS research course (Toledo Early Collegé ISichool), which has a very high
proportion of minority students and where we teaclindependent research course through the
GK-12.
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Appendix 1. Publications & PresentationBold= GK-12 participants, including advisors and
co-Pls. *= our GK-12 Fellows, **= our GK-12 Teacker

PUBLICATIONS 2009 -2010 (N=14)

Barnswell, K.D. andD.F. Dwyer, Submitted 2010Assessing the field performance of
evapotranspiration covers in northwest Ohjournal of Environmental Engineerinn
review.

Crall, T.D.*, J.F. Gottgens, and A.E. KrauseSubmitted 2010Fish community response to
evolving channel complexity in an agricultural heater system Canadian Journal of
Fisheries and Aquatic Sciences.

DeVanna, K.M.*, C.A. Barrett, andC.M. Mayer. Effects ofDreissenaon infaunal benthic
communities: Consequences of ecosystem enginedongial of the North American
Benthological Sociefyn review.

DeVanna K.M., B.L. Bodamer, Wellington, C.G., Hammer, EJ,M. Bossenbroek andC.M.
Mayer. An alternative hypothesis for invasional meltaoviseneral facilitation by
DreissenaDiversity and Distributionsin review.

Gorey, C.*, I. Escobar, C. Gruden, and G. Cai, 201@evelopment of microbial sensing
nanostructured membraneSesalination Vol:248 99-105.

Grzybowsi, M.,0.J. Sepulveda-Villet*, C.A. StepienD. Rosauer, F. Binkowksi, R. Klaper, B.
Shepherd, and F. Goetz. 2010. Genetic variatidty ofild yellow perch populations
from the Midwest and East coastal United Statesgusiicrosatellites.Transactions of
the American Fisheries Sociefy89: 270-287.

Gullinkala T., Digman B.Gorey C*., Hausman R. and I. Escobar (in print, 2009), ddestion
— Reverse Osmosis and Membrane Distillation, IitoBar I. and A. Schéfer (eds.),
Sustainable Water for the Future - Water Recyadlieigus Desalination, Elsevier
Science, The Netherlands.

Haponski, A.E.*, T.L. Bollin**, M.A. Jedicka, an€.A. Stepien. 2010. Landscape genetic
patterns of the rainbow darter: A watershed analgémitochondrial DNA sequences
and nuclear microsatellite3ournal of Fish Biology75:2244-2268.

Mileyeva-Biebesheimer*, O.N, A. Zaky, andC.L. Gruden. 2010. Assessing the Impact of
Titanium Dioxide and Zinc Oxide Nanopatrticles orcaia Using a Fluorescent-Based
Cell Membrane Integrity Assayournal of Environmental Engineering Scien2@é;329-
335.

Parker, A.D.C.A. Stepien, O.J. Sepulveda-Villet*C.B. Ruehl, and D.J. Uzarski. 2009. The
interplay of morphology, ecological habitat, resmiuse, and population genetics in
young yellow perch. Transactions of the Americ@héries Society 138: 899-914. doi:
10.1577/T08-093.1

Sepulveda-Villet, 0.J.* A.M. Ford, J.D. Williams, an@€.A. Stepien 2009. Population
genetic diversity and phylogeographic divergendéepas of yellow perchRerca
flavescens). Journal of Great Lakes Reseaéi(i2):35: 107-119.
Do0i:10.1016/}.jglr.2008.11.009

Stepien, C.A, D.M. Murphy, andR.N. Lohner. 2010. Status and delineation of walleye genetic
stocks across the Great Lakes. Great Lakes Figamymission Special Publication.
(peer-reviewed).

Stepien, C.A, D.J. MurphyR.N. Lohner, O.J. Sepulveda-Villet, andA.E. Haponski*. 2009.
Signatures of vicariance, postglacial dispersal, gmawning philopatry: Population



genetics and biogeography of the wall&ander vitreus Molecular Ecology. 18: 3411—
3428. doi: 10.1111/j.1365-294X.2009.04291 .x

Stepien, C.A andA.E. Haponski*. Systematics of the greenside dai¢neostoma blennioides
complex revisited: Consensus from nuclear andehdadrial DNA sequences.
Molecular Phylogenetics and Evolution. In review.

RESEARCH PRESENTATIONS 2009 — 2010 (N=44)

Banda, J.A.* andStepien C.A (2009) Fine-scale temporal genetic structureaie_Erie
walleye. International Association of Great Lakess&arch conference, Toledo, OH.
May 2009.

Banda, J.A.* and Stepien C.A(2010) Analysis of genetic connectivity and diverge among
Lake Erie walleye spawning groups. Ohio Fish anttiifé Management Association
conference, Columbus, OH. February 2010.

Banda, J.A.*, Haponski, A.E.*, and Stepien, C.A(2010) Temporal and spatial patterns of
genetic connectivity and divergence among Lake &aklleye Sander vitreusspawning
groups. Lake Erie Millennium Conference, WindsoA. @pril 2010.

Barnswell, K.D.* and Dwyer, D.F. (2009) Field water balance cfgetranspiration covers in
northwest Ohio. Phytotechnologies 6th Internati@@nference, St. Louis, MO.
Blosser, J.** andCrail, T.* (2009) Student-based ecological monitoring of tiffte classes in
Swan Creek, an urban stream in NW Ohio. Internatidssociation for Great Lakes

Research, Toledo, OH, May 2009.

Bodamer B.L.*, Bridgeman, T.B., Ruch, R.J., and H6dk, T. (2009) Measuring Hypoxia
induced physiological stress in yellow perch (Pdl@eescens). International Association
of Great Lakes Research, Toledo, OH. May 2009.

Bodamer, B.L., Bridgeman, T.B., and Ruch, R.J. (2009) Measuring hypoxia-indigtesks in
yellow perch: Ecological applications for HypoXmalucible Factor 1a. Michigan
Society of Toxicology Water Safety and Toxicolodgytlte Great Lakes Region Annual
Meeting. East Lansing, MI, November 2009.

Bodamer, B.L.*, Bridgeman, T.B.,and Ruch, R.J. (2010) Physiological responsesetib¥
Perch to Hypoxia: Ecological applications for Hy@olnducible Factor & (Poster),
Ohio Fish and Wildlife Managers Association Annivldeting, Columbus, OH, February
2010

Bollin, T.L.** , Haponski, A.E.*, andStepien, C.A.(2009) Collaborative Science Research
Experience for High School Students with a focus\dater Quality Testing on the
Ottawa River Watershed. International AssociatmmGreat Lakes Research, Toledo,
OH, May 2009.

Bogue, M.** andMileyeva-Biebesheimer, O.%(2009) Student Water Quality Testing Engages
Students in all Levels of Bloom’s Taxonomy. Intdroaal Association for Great Lakes
Research, Toledo, OH, May 2009.

Bourland, D.**, Campbell, M.* , and Stierman, D.J. (2009) Using Ground PenegdRiadar to
Locate Unmarked Graves in Toledo, Ohio, USA. Ini¢ional Association for Great
Lakes Research, Toledo, OH, May 2009.

Cole, P.** andBodamer, B.L.* (2009) Introducing high school students to envinental
monitoring: A look at water quality in the OttawavBr (Poster), International
Association of Great Lakes Research, Toledo, OHy RGO9.
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Crail, T.D.*, Gottgens, J.F, and Bossenbroek, J.M(2009) Wind-derived seiches as a means
for detecting and monitoring the unionid commuiityhe western basin of Lake Erie.
International Association for Great Lakes Reseadttthyersity of Toledo, Toledo, OH.
May 2009.

Crail, T.D.*, Bossenbroek, J.M. and Gottgens, J.F2009) Niche dimension of Etheostoma
darters in the Ohio River Basin at multiple scakfe®erican Fisheries Society, Nashville,
TN. September 20009.

Cralil, T.D.*, Bossenbroek, J.M. and Gottgens, J.FH2009) A multiscale analysis of
Etheostoma darter habitat in the Ohio River BaSoutheastern Fishes Council, Lake
Guntersville, AL. November 2009.

Crail, T.D.*, Bossenbroek, J.M. and Gottgens, F. (2010) Wind-derived seiches as a means
for detecting and monitoring the unionid commuiityhe western basin of Lake Erie.
Lake Erie Millennium Network Conference, WindsoiQApril 2010.

DeVanna, K.M.*, Cope, P.M., anMayer, C.M. (2009) Biotic and abiotic habitat interactions
determine predation risk for burrowing mayflieseimational Association for Great
Lakes Research, Toledo, OH. May 2009.

DeVanna, K.M.*, Jain, N.Mayer, C.M., and Schloesser, D.W. (2010) Mapping the spatial
relationship of burrowing mayflies and dreissenidssels in western Lake Erie. Lake
Erie Millennium Network Conference, Windsor, ON.#A2010.

Gorey C.*, Escobar, I.,andGruden, C. (2009) Cellulose acetate ultrafiltration membrane
modified with temperature-sensitive polymers fauling resistance. International
Association for Great Lakes Research Annual Meegfiiodgedo OH. May 2009.

Gorey C.*, Escobar, I.,Zaky, A., andGruden, C. (2009) N-isopropylacrylamide(NIPAAM)-
modified ultrafiltration membranes with bacteriahsing abilities. North American
Membrane Society Annual Conference, Charleston J8@e 20009.

Gorey C.*, Escobar, I.,Zaky, A., andGruden, C. (2009) N-isopropylacrylamide (NIPAAM)-
modified ultrafiltration membranes with bacteriahsing abilities. American Institute of
Chemical Engineers Annual Conference, Nashville, ibvember 2009.

Gorey C.* (2009) How to effectively engage the next generaitiocSTEM careers. American
Institute of Chemical Engineers Annual Conferem¢&shville, TN. November 2009.

Gorey, C.*, Escobar, I.,and Bothum, G. (2010) N-isopropylacrylamide (NIPMAmModified
ultrafiltration membranes. National Science FouimieNational GK-12 Conference
Graduate Student Poster Session, Washington, Da@:H010.

Haponski, A.E.*, Sepulveda-Villet, O.J.*,andStepien, C.A.(2009) Spatial and temporal
genetic patterns of Lake Erie yellow perch. Inédional Association for Great Lakes
Research, Toledo, OH. May 2009.

Haponski, A.E.*, Sepulveda-Villet, O.J.*,andStepien, C.A.(2010) Genetic structure of
walleye with fine-scale focus in Lake Erie. Greakks Fishery Commission Walleye
and Yellow Perch Task Groups annual meeting, Oldnato Creek, OH. February 2010.

Haponski, A.E.*, Sepulveda-Villet, O.J.*,andStepien, C.A.(2010) Spatial and temporal
genetic patterns of Lake Erie yellow perch. OhghFfand Wildlife Managers
Association Annual Conference, Columbus, OH. Feiyr@@10.

Jain, N.,DeVanna, K.M.*, Mayer, C.M., and Schloesser, D.W. (2009) Mapytine spatial
relationship of burrowing mayflies and dreissenidssels in western Lake Erie.
International Association for Great Lakes Reseafatedo, OH. May 2009.
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Karsiotis, S.R. Brown, J.E.,Lohner, R., andStepien, C.A.(2009) Salinity tolerance of the
exotic round goby: Experimental implications foaster ballast exchange.
International Association for Great Lakes Reseafatedo, OH. May 2009.

(first author in undergrad GK-12 high school stuglen

Kolinski, C.** andGorey, C.* (2009) Teaching Science to Make Good Citizengrirgtional
Association for Great Lakes Research, Toledo, Okly RD09.

Lohner, R.N. andStepien, C.A.(2009) Developing an environmental science legnin
community at the land-lake ecosystem interfacerfr#tional Association for Great
Lakes Research, Toledo, OH. May 2009.

Lohner, R.N., Stepien, C.A., Moorhead, D.L., Bridgman, T.B., Fisher, T.G.,andGruden,
C.L. (2009) Graduate Teaching Fellows in STEM High $tHucation: An
Environmental Science Learning Community at thed-hake Ecosystem Interface.
International Association for Great Lakes Reseafatedo, OH. May 2009.

Penamon, W.A.,andMentzer, G.C. (2009) The Role of Mentoring in Promoting Positive
Attitudes of Minority Students Towards STEM Careénsernational Association for
Great Lakes Research annual meeting, Toledo, Okt.2@89.

Sepulveda-Villet, O.J.*andStepien, C.A.(2009) Genetic structure of Great Lakes yellow
perch: A landscape genetic approach. Internatideabciation for Great Lakes Research
annual meeting, Toledo, OH. May 2009.

Sepulveda-Villet, O.J.*andStepien, C.A (2009) Genetic structure of Lake Erie yellow frerc
A landscape genetic approach to test managemeantamgruency. University of Toledo
chapter of Sigma Xi annual conference, Toledo, Oktober 2009.

Sepulveda Villet, O.J.*andStepien, C.A. (2010) Population genetic basis for Lake Erie yello
perch stock structure and management units. Gedas Fishery Commission (GLFC)
Lake Erie Walleye and Yellow Perch Task Groups AairMieeting, Old Woman Creek,
OH. February 2010.

Sepulveda Villet, O.J.*andStepien, C.A.(2010) Population genetic structure of Lake Erie
yellow perch using high-resolution microsatellitankers. Lake Erie Inland Waters
Annual Research Review Meeting 2010, Columbus, &duary 2010.

Sepulveda-Villet, O.J.*andStepien, C.A.(2010) Population genetic basis for Lake Erieoxell
perch stock structure and management units. Okio &d Wildlife Managers
Association annual meeting, Columbus, OH. Febr@ad0.

Sepulveda-Villet, O.J.*andStepien, C.A.(2010) Fine-scale population genetic structure of
Lake Erie yellow perch: Any relation to managemamits? Lake Erie Millennium
Network Conference, Windsor, CA. April 2010.

Sepulveda-Villet, O.J.* and Gorey, C.*(2010) Graduate research at the land-lake ecasyste
interface at the University of Toledo. Nationalé3xe Foundation National GK-12
Confererence, Washington, D.C., March 2010.

Singler, K.** andDeVanna, K.M.* (2009) Engaging high school students in fielse@rch:
Comparing two years of water quality data for tita@a River. International
Association for Great Lakes Research, Toledo, Olly RD09.

Stepien, C.A., Bridgeman, T.B., Fisher, T.G., Grude, C.L., Lohner, R.N., and Moorhead,
D.L. (2010)Graduate teaching fellows in STEM high school etionaAn
environmental science learning community at thellake ecosystem interface.
National Science Foundation National GK-12 ConfeegiWashington, D.C. March
2010.
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Stepien, C.A., Bogue, M.**, Cole, P.**, Fisher, T.G Gorey, C.*, Gruden, C.L., and
Haponski, A.E.* (2010). Fellow, Teacher, and PI's Dos and Don’ts for GK-12
programs: Expectations and reality. National Smeffoundation National GK-12
conference. Washington, D.C. March 2010

Stepien, C.A., Bridgeman, T.B., Fisher, T.G., Grude, C.L., Lohner, R.N., and Moorhead,
D.L. (2010)Graduate teaching fellows in STEM high school etionaAn
environmental science learning community at thellake ecosystem interface. Lake
Erie Millennium Network Conference, Windsor, CA, #2010.

Wilson, W.** andSepulveda-Villet, O.J.*(2009) Sixteen Years of Water Quality Monitoring:
Shantee Creek at Roy C. Start High School. Intevnak Association for Great Lakes
Research annual meeting, Toledo, OH. May 2009.

SYNERGISTIC ACTIVITIES/PRESENTATIONS 2009 — 2010 (N=15)

Banda, J.A.* (2010) Introduction to fish biology and identificat of Great Lakes fish. Toledo
Early College High School, Toledo, OH. April 2010.

Barnswell, K.D. (2010) Waste management using landfills. Northvitigh School, Sylvania,
OH. February 2010.

Bodamer, B.L.* (2010) Thinking outside the Hach Kit: Implemegtiwater quality in real-
world research. Toledo Early College High Schoalgflo, OH. March 2010.

Crail, T.D.* (2009) Farmertodd Institute for Senior Hiatus (F)SHHield trip with high school
Seniors during their Senior Projects to understaaal fish ecology. Toledo, OH, May
2009.

Crail, T.D.* (2009) See Real Live Fish Up Close — the Field M3igps For Kids, Ann Arbor,
MI, July 20009.

Crail, T.D.* (2009) Meet Your Stream — Fishes of the MaumeeRi¥ield trip with the
Maumee Valley Chapter of the National Wild Turkegd€ration, Grand Rapids, OH,
August 2009.

Crail, T.D.* (2009) Meet Your Stream — Fishes and Mussels oRilier Raisin. Field trip with
the Toledo Naturalists Association, Toledo, OH, Ast2009.

Crail, T.D.* (2009) The Secret Sex Lives of Unionid Musselsud8ht Watershed Watch 2009
Keynote Speaker, Toledo, OH, November 2009.

Crail, T.D.* (2009) The Secret Sex Lives of Unionid Musselsyd@ak Nature Society,
Royal Oak, MI, December 2009.

Crail, T.D.* (2010) Enhancing Environmental Education and Gard®estoration Project for
the Ottawa River at the University of Toledmledo Early College High School, Toledo,
OH, monthly January - May 2010.

Crall, T.D. * (2010) Ecological dimension and adaptation shfcommunity in Ten Mile Creek.
Lourdes College, Sylvania, OH, March 2010.

Cralil, T.D. * (2010) Interviewed ofEnvironmentally Sound with Larry Burn$VJR760 April
27, 2010.

DeVanna, K.M.* (2010) Analyzing Environmental Data, Toledo Earlgll€ge High School,
Toledo, OH. March 2010.

Gorey, C.*, (2010) Engineering Disasters, Scott High Schboledo, OH. February 2010.

Haponski, A.E.* (2010) What is a geneticist? Roy C. Start High $thboledo, OH. February
2010.
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Appendix 2. LEC GK-12 2010 Poster Show Presentations

Authors School Title # Minorities
Shelton, McGee Bowsher The Effects of Plants orDita@nage of a Landfill Cover 1
Gasser, Northrup Northview |  Affects of Caffeine be Human Heart Rate and Temperature 0
Rossler, Yeager Northview |  An Examination of the gv&uality of Ten Mile Creek 0
Mitchell Ottawa Hills| Bacteria Growth and CleaniRgpducts 0
Burns Ottawa Hills| Can you fry an egg on the side@a 0
Jenkins Ottawa Hills Liquid Light 1
Hargrove-Barfield Ottawa Hills What Kills Bacteria? 0
Wolff Ottawa Hills | Soybeans: Genetically Modified.\Organic 0
Isenberg Ottawa Hills The Biodegradability of Dispble Drinkware 0
Bodziak IlI Ottawa Hills| Underclocking 0
Bhatt Ottawa Hills| Which Brand Pops the Most atoaver Price? 1
Pryor, Lucas Scott The effect of woody debris affireent processing 2
Sharp Scott The effect of sediment removal on tiags of the channel 1
Jaynes Scott The effect of plants on the amouatadion from a system 1
Rowser Scott Two Riffles at Highland Park — SwaiaeR 1
McKinney, Dixon Scott The effect of plant diversidy the amount of erosion from a system. 2
Sanders Scott Stream table model - the effedtsimian influence on stream processes... 1
Cole St. John's Influence of Road Salt on WateriQuat the St. John’s Jesuit High School Wetland 0
Petkovska Start Environmentally impacted waterigndffect on humans 0
Scisson, Hyttenhove Start What is the water qualityvo urban ponds? 0
Mathis Start Benefits of breakfast on human health 1
Najjar, Spencer TECHS Otter Creek and The Sunofinétg 0
Casano TECHS Did Modifications to the Ottawa River Change thsHPopulation? 1
Bousonville, Haley TECHS Differences between Toledo Metroparks and Toledy Bérks 0
Smith TECHS Hecklinger Pond vs. Maumee Bay 0
Parga, Catchings TECHS s Bottled Water Worth the Cost? 0
James, Beatty TECHS Lake Goshorn Water Quality Study 0
Finch, Jacobs, Morehead,

Nunez, Torres, Thomas,

Valentine TECHS Rural vs. Urban water quality ie bttawa River 6
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