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Delaware GK-12
A Partnership between the University of Delaware and
the New Castle County Vocational Technical School District

Teachers Advisors Leaders PressiMedia

2008 Press Coverage:

University of Delaware:
6112008, UDaily: "Symposnum highlizhts NSF GK-12 UD fellows” work" (article pdf, photos: 1, 2)

2007 Press Coverage:

University of Delaware:
512472007, UDaily: "NSF GK-12 conference showecases UD fellows” work" (article pdf, photos: 1, 2, 3)

242072007, UDaily: "NSF-funded program boosts teachers” skills" (article pdf, photo

NSF, March 2007: Delaware GK-12 receives honorable mention for Media Award (photo)
2006 Press Coverage:

42472006 Press Event at Howard High School of Technology:
PowerPoint presentation (3.9 Mb) [Updated Oct 2006 to inchude all 2006 Teachers and Fellows]

University of Delaware:
442512006, UDaily: "UD, NCC vo-tech district anncunce NSF project” (article pdf, cover pdf, photo)
84172008, UDaily: "NSF workshops target science education, teaching methods" (article pdf, photo)

The News Joumal/delawareonline com:
4124j2006 print "School to offer science for real world" (article pdf)

452452006 p.m. newscast (local copy) [play 0:51 to 1:38]

WDEL1150AM News Talk Radio:
452452006 newscast (local copy)

Conference Presentations:

October 2008, Armal Meeting of Geological Society of Amerca, Pluladelphia
poster "Delaware GK-12: Improvement of Science Education in Vocational Technical High Schools thraugh Collaborative Leaming and Co-Teaching" (abstract, poster)

March 2007, Seventh Aramal NSF GK-12 Project Meeting, Washington, DC
poster "Delaware GK-12: Improvement of Science Education in Vocational Technical High Schools through Collaborative Learning and Co-Teaching” (abstract, poster jpg, poster pdf [71Mb!])
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The University of Delaware, in partnership with the New Castle County Vocational Technical School District, has received funding from the
National Science Foundation to institute a Graduate Teaching Fellows Program in K-12 Education (GK-12) [website]. In each of the three
years of this project, nine full time UD graduate students in the sciences, who have completed all or most of their coursework, are
selected to serve as fellows.

Fellows are paired with high school science teachers from NCCoVoTech. These pairs, along with the principal investigators (Pls) of this
project, form a learning community that has the opportunity to examine and to reflect on current issuas in education while specifically
addressing critical needs in science education in vocational technical high schools.

By participating in summer workshops and follow-up meetings facilitated by the project leaders, the fellows are introduced to a number of
innovative teaching strategies including problem-based learning (PBL). During the academic year, fellows engage in coteaching with their
teacher partner. In this "teaching at the elbow of another”, fellows gain a better understanding of and appreciation for the complexities
and nuances of teaching science in vocational technical high schools. Fellov/teacher pairs develop PBL activities, aligned with curricular
needs, to allow their students to experience the benefits of guided-inquiry learning environments.

Fellows receive a twelve-month stipend of $30,000 and are expected to spend twenty hours per week on the project. The time
commitment includes ten days during the summer devoted to workshop and development activities and a minimum of ten hours per week
during the academic year that fellows spend in their teacher partner's classroom. Fellows must be citizens, nationals, or permanent
residents of the United States. Fellows are selected based upon a reviews of written applications and an intervievs process by the project
leaders. Itis essential that fellows have the support and cooperation of their research advisors to participate
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2006 Fellows

2007 Fellows

4 ?“‘r‘h‘\e—‘ 2008 Fellows Adam Aguiar

i ) Delpware
Application Christy Beal 4245@0:‘;1? " J‘“ZC Whic OJ gchoo( @fSTﬁCT_

Mary Boggs

The University of Delaware, in partnership vi JEBEERII LRI (W, ity Vocational Technical School District, has received funding from the
National Science Foundation to institute a G| lovss Program in K-12 Education {GK-12) [website]. In each of the three
years of this project, nine full time UD grad e sciences, who have completed all or most of their coursework, are
selected to serve as fellows,

Kristy
Longsdorf

Patricia Jones
Fellows are paired with high school science VoTech. These pairs, along with the principal investigators (Pls) of this

project, form a learning community that has JRISIEY :xamine and to reflect on current issuss in education while specifically
addressing critical needs in science educatiorjEl SEIEES cal high schools.

By participating in summer workshops and fol gg.S}:Uua ilitated by the project leaders, the fellows are introduced to a number of
innovative teaching strategies including probl o u' BBPBL). During the academic year, fellows engage in coteaching with their
teacher partner. In this "teaching at the elbow of another”, fellows gain a better understanding of and appreciation for the complexities
and nuances of teaching science in vocational technical high schools. Fellovs/teacher pairs develop PBL activities, aligned with curricular
needs, to allow their students to experience the benefits of guided-inquiry learning environments.

Fellows receive a twelve-month stipend of 530,000 and are expected to spend twenty hours per week on the project. The time
commitment includes ten days during the summer devoted to workshop and development activities and a minimum of ten hours per week
during the academic year that fellows spend in their teacher partner's classroom. Fellows must be citizens, nationals, or permanent
residents of the United States. Fellows are selected based upon a review of written applications and an interview process by the project
leaders. It is essential that fellows have the support and cooperation of their research advisors to participate
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Myself and My Research: | am 25 years old and fram a little town on the coast of central New
Jersey. Beainga graduate student at the University of Delaware is a privilege in that can visitmy
parents and thres younger brothers at my lsisure. Here at UD I'm currently pursuing my PhD in
molecular biology where my area of study focuses on the implications of a specific protein in
prostats cancer (PCa) prograssion. Techniques like cell culturing invasion-, migration-, and
grovthrassays allow me to investigate the functions of this protein on a variety of PCa cell model
1y hopes are that the research | complete here contributes and eventually leads to
improved treatment strategies and diagnastic measures for people suffering from Pra, The
passion | have for research and teaching that led me to pursue this track mold my future
aspirations as well. | plan to use the skills | acquire hers in obtaining a post doctoral degres
Ultimately, my goal is to find a position as a full professor at a small university, and possibly
aidingin additional cancer research.

In The Classroom: At Saint George's Vocatienal
High School | work with Mr. Mike Kittel in
teaching sephomore biology. Hare | implement
methods and equipment from the laboratory at
UD in exposing the students to how science 15 [ Lscturas (pPT)
currently undertaken in today's fisld Also, | ictures poFy
bringing my knovledge baze on cancer and cell
biologies surely adds to lesson impact and | additional Informal
classroom  discussion for many tepics. | Contact aaguisrd@udel ed

Relating such material to practical, real-life
applications is a consistent goal of mine.
From this experience my love for teaching has
grown even further, and | have gotten 3z much from the students as thay'va recaived from the classroom,

Daveloped Class Material
Research: PPT. POE Teaching: PPT. POF
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Myself and My Research: | am 25 years old and fram a little town on the coast of central New
Jersey. Beainga graduate student at the University of Delaware is a privilege in that can visitmy
parents and three younger brothers at my leisure. Here at UD I'm currently pursuing my PhD in
molecular biology where my area of study focuses on the implications of a specific protein in
prostats cancer (PCa) prograssion. Techniques like cell culturing invasion-, migration-, and
grovthrassays allow me to investigate the functions of this protein on a variety of PCa cell model
systems. My hopes are that the rassarch | complate here contributes and eventually leads to
improved treatment strategies and diagnastic measures for people suffering from Pra, The
passion | have for research and teaching that led me to pursue this track mold my future
aspirations as well. | plan to use the skills | acquire hers in obtaining a post doctoral degres

Ultimately, my goal is to find a position as a full professor at a small university, and possibly
aidingin additional cancer research.

In The Classroom: At Saint George s Vocational
High School | work with br. Mike Kittel in | poyoloned Class Material

teaching sophomore biology. Here | implement | g0 4oy pop Teaching: PPT, POF
methads and equipment from the laboratory at
UD in 2xposing the students to how science 15 | Lactures (PPT): coming so0n
currently undertaken in today's fisld Also
bringing my knewlzdgs base on cancer and cell
biologies surely adds to lesson impact and | additional Information
classreom  discussion for many topics. | Contact: aaguiard udel edu
Relating such material to practical, real-life
applications is a consistent goal of mine.
From this experience my love for teaching has
grown even further, and | have gotten 3z much from the students as thay'va recaived from the classroom,

Lectures (PDF}: coming soon
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Resezrch: The purpass of my PRD project is to determing if birds prefar toforage for insects on
mative tree species as opposed to non-native trees. Several previous studies have focused an
the fact that insact biamass Iz higher on native plant than on alien plants. Mozt birde, avan
Rhose that eat saeds 32 Sdults, fead their young caterpillars, Caterpillaes provide 3 high enargy
food source in a convenient carrying package that can be easily feed to baby birds, H native
agetation, and its 3ssociatad insacts, attracts a graster numbar of birds, much of tha general
public could be ancauragad to actively participate in creating a suburban environment that is
wsable by 3 large varity of insect and bird spacies, as well as appealing to humans. The
" averags homeowner does not want to encourage insects to live an their plants. Howaver,
i 2ncouraging backyard birds is 3 billion dollar businass. According 1o a survey conductad by the

- Fish and Wildlife Service on Fishing, Hunting and Wildlife Recreation over 52 million
Americans consider themselves, at least 10 some degree, 1o be bird watchers | have been
comparing birdforaging frequency and caterpillar biomass on native and nannative landzcaps trees in suburban and park areas
in Southern Hew Jarsay and Eastern Pannsylvania. Dats collaction began in the Spring of 2007, 2t aach site bird counts are
conducted by bath mysalf and voluntears on ten diffarant spacies of commonly planted landscape treas. Simuktanaously,
satarpillar biomass for aach tras is detarminad by collacting frazs (catarpillar droppings). Frazs is waighed and the individual
pellets counted for each 24-hour period during bird counts

In the classroam: Sinca | started my graduats
<arasr, | have spant a significant pars ofsvary | Developed Clsss Materist
samestar Taing or taaching introductory | pecaarch: peT,
courses far Entomalogy. The 6K-12 program —
afferad ms 3 fantastic oppartunity 1o adapt | Lacturas (PFTY: coming so0n
my teaching to high school students, andto | Lectures (FOF): coming soon
learn how to work with an 3gs group that | :
had no previaus exp erience with Additisnal Informatian
Contact:niobe Dudel.cdu
‘orking with Liza Curris has bean 3 blast, | centerfor Wanaged Ecosystems
Winth grade integrated science provides the
students with @ general overview of physics,
istry and Earth science. In addition, Lisa
has facilitatzd the addition of a little entamalogy and soil science inta the regular curriculum.

Taaching PFT, POF

This yaar, we tizd 28ils 3nd insaers inte cons er/ation of Matter snd eyeles in the hope of linking clazsraom 1abs 1o the world that
the ki e in every day. lam afirm believerthat science needs 3 bit of 3 WOW! factor to keep kids interested, but it also needs
#0 ba linked 1o evaryday lifa to be truly comprehanded, Pat cockroaches and sorting through dirt for worms and inzact are 3
mamarabla link to raal science inthe classroom, Additionally, the students warked on a twowesk ranawable energy projact that
velated their everyday choicas to globalissuss.
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Reszarch: The purpase of my PAD projact is to detarming if birds prefer toforags for insects on
mative tree species as opposed to non-native trees. Sevaral previous studies have focused an
the fact 1hat insect biomass Iz higher on native plants than on allen plantz. Mozt birds, avan
Ehose that eat saeds 32 adul e provide 3 high enargy
" food zaurce in 3 conveniant carrying package that <can be sasily fasd to baby birds, If native
agetation, and its 3ssociatad insacts, attracts a graster numbar of birds, much of tha general
public could be encauraged to actively participate in creating a suburban anvironment that is
usable by 3 largs variety of insect and bird spacies, as well 35 3ppesling to humans. The
averags hameowiner does not want 1o encourags insects 10 live on their plants. Hawsver,
2ncouraging backyard birds is 3 billion dollar business. Accarding 1o a survey conducted by the

- Fish and Wildlife Service on Fishing. Hunting and Wildlife Feerzation over 52 million
Americans consider themselves, 3t 12351 10 some degree, 1o be bird watchers. 1 have been
comparing bird foraging frequency and caterpillar biomazs an native and nonenative landzcape tress in cuburban and park areas
Jarzay and Eaztarn Pannsylvania. Dats collsction bagan in the Spring of 2007, At 4ach site bird counts are
conducted by bath mysalf and voluntears on ten diffarant spacies of commonly planted landscape treas. Simuktanaously,
rminad by collacting frass (catarpillar droppings). Frass is waighed and the individual
d duringbird counts

Myself and My Research: | am 25 years old and fram a little town on the coast of central New
Jersey. Beainga graduate student at the University of Delaware is a privilege in that can visitmy
parents and three younger brothers at my leisure. Here at UD I'm currently pursuing my PhD in
molecular biology where my area of study focuses on the implications of a specific protein in
prostats cancer (PCa) prograssion. Techniques like cell culturing invasion-, migration-, and
grovthrassays allow me to investigate the functions of this protein on a variety of PCa cell model ¢ $ 25
systems. My hopes are that the rassarch | complate here contributes and eventually leads to
improvad treatment strategies and diagnostic measures for people suffering from PCa, The
passion | have for research and teaching that led me to pursue this track mold my future
aspirations as well. | plan to use the skills | acquire hers in obtaining a post doctoral degres
Ultimately, my goal is to find a position as a full professor at a small university, and possibly
aidingin additional cancer research.

inSoutharn He.

In The Classroom: At Saint Georgs's Vocational i b mysalt 2ad volan
i i 5 Ll trae

High Schoal | work vith Mr. Mike Fittel in | povotoned class Material extarpilar biomass for sach trae i

teaching sephomore biology. Here | implement | o2 P8 % S0 Teaching PP, POF pellets counted for each 24-hour p:

methods and equipment from the laboratory at o

UD in exposing the students to how science is | Lactures (PPT): cor

@ 5000 In the classroom: Sines | started my graduate
currently undertaken in today's field M50 | Lactures (PDF): coming so0n <araar, | have zpant a significant part of avery | Developed Clsss Msterial
bringing my knowledgs base on cancer and cell samestar Taing or taaching introductory | pezearch: BT, Teaching PPT, POF
biologies surely adds ta lesson impact and | additional Information courses far Entomalogy. The 5K-12 program —

clazsroom discussion for many topics. | Contact: paguiardudel edu affered ms 3 fantastic oppartunity 1o adapt | Lecturas (FFTY: com
Reln‘nngl such material wtwla al\ rlea\-hfe my teaching to high school students, andto | Lecturas (PDF)

applications is a consistent goal of mine.
Frem this experience my love for teaching has
grown avan further, and | have gotten 32 much from the students 3s they've recaived from the classroom
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Resezrch Ly ressarch is doing gamma-ray astronamy with the VERITAS collaboration
VERITAS ithe Very Energetic Radiation Imaging Telsscope Array System) is an Imaging
Atmospheric Cherenkov Telescape (IACT) located in southern Arizana. Gamma-rays, like all
light, traval through space in a straight lins. Some of the gamma-ray photons praduced by
an object in space will intarsect Earth, allowing us to “see’ the object thay came from in
gamma-ray light. Although gamma rays themselvas cannot penatrate Earth’s atmosphare,
when a gamma ray hits the upper atmosphere, it decays into a shower of particles and
visible photons that travel alongthe same path as the incoming gamma ray.

This visible light is what 1ACTs see, allowingus to abserve gamma ray sources from the
ground. Gamma rays are the most energatic farm of radiation in the univarss, far mors
anergatic than visible light. Because they are so energatic, thay can only be produced in
extrame environmants that are impossible to recreats on Earth. Gamma rays are szen from the far reaches of the univarss in
things like quasars and gamma-ray bursts, but they can also be produced by sources within the Wilky Way. Some examplas of
galactic gamma ray sources are black holes, supernovae, and pulsars. These galactic sources of gamma rays are the focus of my
workwith the VERITAS collaboration

Inthe classroam: | have longhad an interest in
sducstion  and  tsaching  A: a0 | Dayeloped Class Materisl

undsrgradusts, | did ressarch in Physics | Research: PET, FDF Tesching: PFT, FOF
education and helped to  develop @
curriculum for a portable planstarium to | Lectures (PPT): coming soon
teach high school students about radio | Lectures (FDF: co
astranomy. How, as a graduate student, | )
have had further esperiences in the | Additional Information
classroom through my panticipation in the | Contact: dboluch@udeledu
GK-12 program. Duringthe 2008-2009 schoal
vear, | have worked with teacher Jessica
Jackson, as well as teacher Timothy Erewer
andfellow graduate student Joshua Wickman, to develop curricular materials to teach 11th grade Integrated Sciznce studems
about multivavelength astronomy and energy. We have also investigatzd the effectiveness of altarnative tasting methods at
revealing student understandingwith studznts in aninclusion special education model

7g soan
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Reszarch: The purpase of my PAD projact is to detarming if birds prefer toforags for insects on
mative tree species as opposed to non-native trees. Sevaral previous studies have focused an
the fact 1hat insect biomass Iz higher on native plants than on allen plantz. Mozt birds, avan
Ehose that eat saeds 32 adul e provide 3 high enargy
" food zaurce in 3 conveniant carrying package that <can be sasily fasd to baby birds, If native
agetation, and its 3ssociatad insacts, attracts a graster numbar of birds, much of tha general
public could be encauraged to actively participate in creating a suburban anvironment that is
usable by 3 largs variety of insect and bird spacies, as well 35 3ppesling to humans. The
averags hameowiner does not want 1o encourags insects 10 live on their plants. Hawsver,
. ancouragingbackyard birds is 3 billion dollar business. Accarding toa survey conducted by the

- Fish and Wildlife Service on Fishing. Hunting and Wildlife Feerzation over 52 million
Americans consider themselves, 3t 12351 10 some degree, 1o be bird watchers. 1 have been
comparing bird foraging frequency and caterpillar biomazs an native and nonenative landzcape tress in cuburban and park areas
i Southarn Hew Jsrsay and Eastarn Pannsylvania, D3t collaction bagan in the Spring of 2007, 4 43¢h sits bird sounts srs
conductad by both mysalf and voluntaars on tan diffarant spacias of commonly plantad landscapa trees. Simultanaously,
rminad by collacting frass (catarpillar droppings). Frass is waighed and the individual
d duringbird counts

Myself and My Research: | am 25 years old and fram a little town on the coast of central New
Jersey. Beainga graduate student at the University of Delaware is a privilege in that can visitmy
parents and thres younger brothers at my lsisure. Here at UD I'm currently pursuing my PhD in
molecular b focuses on the implications of a specific protein in
prostats cancer (PCa) prograssion. Techniques like cell culturing invasion-, migration-, and
grovthrassays allow me to investigate the functions of this protein on a variety of PCa cell model ¢ $ 25
systems. My hopes are that the rassarch | complate here contributes and eventually leads to
improved treatment strategies and diagnastic measures for people suffering from Pra, The
passion | have for research and teaching that led me to pursue this track mold my future
aspirations as well. | plan to use the skills | acquire hers in obtaining a post doctoral degres
Ultimately, my goal is to find a position as a full professor at a small university, and possibly
aidingin additional cancer research.

In The Classroom: At Saint Georgs's Vocational cwd b et and vl
i i 5 Ll trae

High Schoal | work vith Mr. Mike Fittel in | povotoned class Material extarpilar biomass for sach trae i

teaching sephomore biology. Here | implement | o2 P8 % S0 Teaching PP, POF pellets counted for each 24-hour p:

methods and equipment from the laboratory at o

UD in exposing the students to how science is | Lactures (PPT): cor

@ 5000 In the classroom: Sines | started my graduate
currently undertaken in today's field Also. | \ctures (PDF): coming s00n <araar, | have zpant a significant part of avery | Developed Clsss Msterial
bringing my knowledgs base on cancer and cell samestar Taing or taaching introductory | pezearch: BT, Teaching PPT, POF
biologies surely adds ta lesson impact and | additional Information courses far Entomalogy. The 5K-12 program —

classroom  discussion for many topics. Contact: aaguiar@udel edu offered me 3 fantastic opportunity to adapt | Lectures (FPT): coming saon
Relating such matenial to practical, real-life my t=aching to high school students, and to | Lecturss (PDF- coming saon
applications is a consistent goal of mine. =
From this experience my love for teaching has ; pemered by Gocale Search

grown avan further, and | have gotten 32 much from the students 3s they've recaived from the classroom
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Resezrch Ly ressarch is doing gamma-ray astronamy with the VERITAS collaboration
VERITAS ithe Very Energetic Radiation Imaging Telsscope Array System) is an Imaging
Atmospheric Cherenkov Telescape (IACT) located in southern Arizana. Gamma-rays, like all
light, traval through space in a straight lins. Some of the gamma-ray photons praduced by
an object in space will intarsect Earth, allowing us to “see’ the object thay came from in
gamma-ray light. Although gamma rays themselvas cannot penatrate Earth’s atmosphare,
when @ gamma ray hits the upper atmosphere, it decays into a shower of particles and
visible photons that travel alongthe same path as the incoming gamma ray.

BiRfle: Mooy Bugqd

Resezrch: bly rassarch focusas on undarstandingthe machanism of pain sznsation in bone. How pain
is transmitted when disease or injury occurs in bane, especially in patiznts with cancer that has
metastasized to bone, is not well understood and thus the pain is not well treated. 4 better

ofthis aid in apeutics to batter traat patiznts with pain
inducad by bone cancer.

[Homs' [Fellows| [2005 Fellows! |

This visible light is what 1ACTs see, allowingus to abserve gamma ray sources from the
ground. Gamma rays are the most energatic farm of radiation in the univarss, far mors
anergatic than visible light. Because they are so energatic, thay can only be produced in
the mast abundant call type af bare call and sans8ry @ou kot innBR. S bk el SiE - < extrame environmants that are impossible to recreats on Earth. Gamma rays are szen from the far reaches of the univarss in
this communication, | prepare surfaces that arelpatternedivith twillvireirekd raBbiluiardatrid things like quasars and gamma-ray bursts, but they can also be produced by sources within the Wilky Way. Some examplas of
proteins using a techniqus called micracontact printing. This allows ms to culturs both cell types galactic gamma ray sources are black holes, supernovae, and pulsars. These galactic sources of gamma rays are the focus of my
togstherto batter study theirinteractions. warlewiththe VERITAS callaboration

I hypothesiza that the machanism of pain sensation is through callto-call communication betwean

]
a1
|
{
a
y
a

Further studies focus on manipulating bone cells on the patterned surfaces and monitoring far

changes in intracsllular calcium and membrans petentialin the neuron, which would be indicative of Inthe classroam; | have longhad an interest in
dirsct activation of the neuron through bons csll activity. An understanding ofthis viould be ussful for sducstion  and  tsaching  A: a0 | Dayeloped Class Materisl
development of better therapeutics to treat cancer induced bone pain undsrgradusts, | did ressarch in Physics | posearch: PET, FDF Teaching: PFT, FOF

education and helped to  develop @
curriculum for a portable planstarium to | Lectures (PPT): coming soon
teach high school students about radio | Lectures (FDF: co
astranomy. How, as a graduate student, | )

In the classroom:Teaching science  to
students has bean & vitsl part of my | peveloped ClassMaterisl

UPRIIEING 3¢ 3 Saencisn | began viorking | Research 2007 FET, £0 Teaching2007-PPT, FDE have had further esperiences in the | Additisnsl Informztian
with students when | was in college, | Rasearch2008:PPT, FDF Teaching2008:FFT, FOF g

particularly with undargraduates in biology, = € : classroam through my participation in the | Contact:dboltuch@udel.edu

chemistry and organic chemistry hthis | Lectures (PPTI: zaming zoon GK-12 pragram. Duringthe 2008-2009 schoal

10 s0an

expriznce, | hav lzarnzd that in ordsr to | Lecturas (POF): coming saon vear, | have worked with teacher Jassica
really understand the sciences, one must Jackson, as well as teacher Timothy Brewer
appreciate it and understand it by beingable | Additional Information andfzllow graduate student Joshua Wickman, to develop curricular materials to teach 11th grade Integrated Science students

torslatsta it | bslisve that ifyou ars ablato | Contact:mboggz@udsl.edu about multiwavelength astronamy and snergy. We have also investigatsd the sffectiveness of alternative testing methods at

relate science to what you do in your revealing student understandinguwith students in an inclusion special education madel
evaryday life, it drives you ta appraciats, and
desire to leam it

rlingwith Fhyllis Weyer last yzar, we developed a project on havingstudents understand the call cycl by relatingit to what
happens when the cycls losss regulation, mainly, cancer. Givingthis modsl to the studnts provided them with an initistive to I)e]dwﬂ:re NSF
undsrstand and learmn the matarial. This yzar, my work with Mike Kittsl has focusad primarily an understanding how anzymes
workintha body, and why pople with enzyme deficiancias raquirs supplamants. One exampls of this was using a labfocused on
Beano® and lactase to discuss what the enzymes do, having the students collect data in a system where the enzyme was either
prasent ar not, and then discussing how it is usaful in th body. Aside fram this, | am alsa warking with Florzncs Malinawski
davalopment of the Biotachnology Career area at 5t. George's. My work thera focuses on helping students with the sssential

techniquas and undarstandingthat thay naed forworking intha biology 1ab setting. Delaware GI-12 -+ Unkesstyof Delaware - Mewark, DE 19715 + US4 - @008 [ﬁ'l\a’[ﬂs Yor
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Myself and My Research: | am 25 years old and from a || Research: The purpase of my PAD project is to determing if birds prefar toforage for insacts on

Jersay. Beinga graduate student at the University of Delaw Teachers  advisors  Leaders  maverals 6 mative tree specles as opposed to non-native trees. Several previous studles have focused on
araite s Bhrds youkgar brsthers st vy I Euraggiers s the fact that inzact biamazs iz higher on nativa plants than on alisn plantz. Mozt birdz, sven
molecular b . focuses on th those that eat seeds a2 adul ar2 provide 8 high ensrgy
prostats cancsr (PCa) prograssion. Techniques liks call % food zaurce in 3 convaniant carrying package that can be easily fead to baby birds, If native

agatation, and its aszociatad inzacts, ttracts 3 graatarnumbar of birdz, much of tha genaral

growthassays allow meto investigate the functions of thic
participats in craating a suburban snvironment that i

systems. My hopes are that the research | complete her ! i L L L o be encouraged fo acti 1 i "
improved treatment strategies and diagnostic measures s S| i nﬁi wsable by 3 large varisty of insect and bird spacies, as well as appealing to humans. The

passion | have for research and teaching that led me averags hameowner does not want to encourage insects to live on their plants. Hawever,
Aepirations a2 well. | plan to use the prid 3 e g  =ncouraging backyard birds iz 3 billion dollsr business. According o 3 survey conducted by the
Ultimately, my goal is to find a position as a full profess

[Home! [Fellows! [2007 Fellows' [2008 Fallows! [£rs . Fish and Wildlife Service on Fishing. Hunting and Wildlife Recreation over 52 million
aidingin additional cancer research.

; g Americans consider themselves, at least 10 some degree, 1o be bird watchers. | have been
Resezrch: Ly raszarchis part of 3 collaboration batween the Basbe (analytical chemiztry) and Fox comparingbirdforaging fraquency and caterpillar biomazs on native 3nd non-native landseaps tress in suburban and park areas
{organic chemistryl rassarch groups at the Univarsity of Dalaware, \We are sxploring the in Southern Hew Jarsey and Eastarn Pennsylvanis, Data collaction began in the Spring of 2007, 2t ach site bird counts are
devslopmant of 3 noval msthod far attaching biclogical malzculas, liks protains, on unnatural conductad by both mysalf and voluntaars on tan diffarant spacias of commonly plantad landscapa trees. Simultanaously,
surfacas, such as glass and silican. 'Whilz many methads exist for attaching biomalzcules, thess catarpillar biomass for anch tras is detarminad by collscting frass (catarpillar droppings). Frass is waighed and the individual
methods do not directly control how the molsculz is orizntad ralative to the surface, This can pellets counted for each 24-howr period during bird counts.

sffact the biomolecule’s function and interaction with other molacules if it is facing the wrong
direction. Ny goalis to use an arganic molecule as atetherta link biomaleculesto the surface so
that afterthey are attached to a surface they are facingthe “right” way and can still do their job
This chemistry has many applications ranging from lab-on-a-chip research to biomedical

In The Classroom: At Saint George's Vocational
High Schoal | work vith Mr. Mike Fittel in | povotoned class Material

teaching sephomore biology. Here | implement | o2 P8 % S0 Teaching: PPT. §
methods and equipment from the laboratory at S
UD in exposing the students to how science is | Lactures (PPT): cor
currently undertaken in today's field 150 | Lctures (P01
bringing my knowledgs base on cancer and cell

4 5000

- coming soon

In the classroom Sincs | started my graduats
carasr, | have spent 2 significant part of svery
samestar Taing or taaching intraductory

Developed Class Waterisl
Resaarch: PET,

Teaching PFT, POF

biclogies surely adds to lesson impact and | additional Information industries courses for Entomalogy. The SK-12 program
classroom  discussion for many topics. | Contact aaguiar@udel edy offzred ms 3 fantastic oppartunity to adapt | Lectures (PPT): coming soon
Relating such material to practical, real-life 45 a surface scientist, the chemical changss mad ta the glass or silicon surfaces sre monitored through surface-sensitive Iy 1eaching to high school students. and 10 | Locturae FOE. consns sorn
applications is a consistent goal of mine tachniques, such as K-ray photaslactron spactroscopy (%P5} and time-of-flight secondary ion mass spactramatry (TOFSIMS). XPS
From this experience my love for teaching has is useful for detzrmining chemical state infarmation that tells whether the carbon on the sample is from a carbon-carbon, ( Powered by Google e,
grown even further, and | have gotten 32 much from the studants 3z theyve recaived from the <| carbon-oxygan or carbon-hydrogen bond. TOFSIVS provides chemical compasition information from massas of chemical L
fragments. Similar to putting pieces of a jigsaw puzzle together, we use the differant mass fragments to see ifthey fit together to
make the compoaunds we put anthe surface Hews Fellows Teachers Advisors  Leaders Daterials Gl NSE
Delawate < NSF In the clzssroomiThe GK-12 program has
provided a uniquz insight 1o teaching at the | paveloped Class Mstaris! et
high schoal leve | that | would have atherwise | Rasaarch 2008:PT, POF Taaching 2009: PP, POF

never known. A5 a returning GK-12 fellow, | | pasaarch 2007: ET POF Taaching 2007 PPT POF et
have had the opportunity ta work with bath fe: q)ni\s. Ww‘ﬂ m::
Krista Webb and Tarence Blanch within the | Lecturas (PPT)-coming saan ?
g;:n";‘";}f1;;:;‘;‘;;’;;';"_‘“‘;”;;” ::z“fz"é NECVT School District. For the 200702 schoal | Lsctures (POR: com
year at Dalcastls High Schoal, Krista and |
Commerts | ContactUs | Legal Motices warked with 9th grads students in Physical | Additional Infarmation
Seisnce  and  11th grade studemts in | Contact: kristy@udslsdy
Integratad Science. 4s a spacial aducation
teacher, Krista was interasted in creating
mora hands-on experiancas for the various
i} types of learners in har classroom. Inthe second samastar we devaloped saveral ac
portion ofthe Integratad Science coursa

saon

el [Fellows| [2008 Fella

Resezrch Ly ressarch is doing gamma-ray astronamy with the VERITAS collaboration
VERITAS ithe Very Energetic Radiation Imaging Telsscope Array System) is an Imaging
Atmospheric Cherenkov Telescape (IACT) located in southern Arizana. Gamma-rays, like all
light, traval through space in a straight lins. Some of the gamma-ray photons praduced by
an object in space will intarsect Earth, allowing us to “see’ the object thay came from in
gamma-ray light. Although gamma rays themselvas cannot penatrate Earth’s atmosphare,
when @ gamma ray hits the upper atmosphere, it decays into a shower of particles and
visible photons that travel alongthe same path as the incoming gamma ray.

i [2003 Fello.

tizsto angags studants fortha astronamy

Resear
is tran
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Currently, 3t 51, Gaorges High Sehool Tarance Blanch and | have 9th graders for Physical Science. Our goal this semester istouse
the tachnology of digital media ta anhance student parformance and understanding of scizntificinquiry and experimentation. In
Iz ctures we currantly use digital videa camara ta display demonstrations on the projector screans for sasier viewing. Digital
cameras are also usad to capturs images during s lab sxpariment for |atar raferznce and class discussion. 'We plan to have
studsnts sparimant with vidzo lab raponts giving them 3 chance ta varbally xplain their exparimeant and rasults versus the

This visible light is what 1ACTs see, allowingus to abserve gamma ray sources from the
ground. Gamma rays are the most energatic farm of radiation in the univarss, far mors
anergatic than visible light. Because they are so energatic, thay can only be produced in

I hypot
o canventional written farm. Me environments that are impossible to recreats on Earth. Gamma rays are seen from the far reaches of the universe in
this cc 5 like quasars and gamma-ray bursts, but they can also be produced by sources within the Milky Way. Some examples of
proteit tic gamma ray sources are black holes, suparnovae, and pulsars. These galactic sources of gamma rays are the focus of my
togsth - withthe VERITAS collabaration.
Delawake - NSF

Furthe
changs classroam: | have longhad aninterastin
direct ACTIVATION OTTNE NEUrGH TNFOUSN DONE CR11ACTIVITY. AN UNGEISTINAINE OTTIS WOUID 1E USETUI 10T sducation  and  tsaching A5 an | Developed Class Material
development of bettertherapeutics totreat cancerinduced bone pain.

P! d P undergraduate, | did rssearch in Physics | Research: FET, FOF Teaching: PPT, FDF

education and helped to  develop @
curriculum for a portable planstarium to | Lectures (PPT): coming soon
teach high school students about radio | Lectures (FDF: co
astranomy. How, as a graduate student, | )
have had further esperiences in the | Additional Information

In the classraam: Teaching  science  to
students has bean & vitsl part of my | peveloped ClassMaterisl
upbringing as a scientist. | began working | gasearch 2007 PP, PO

10 s0an

Teaching 2007-FFT, FOF

with students when | was in college, | Rasearch2008:PPT, FDF Teaching2008:FFT, FOF = -
particularly with undergraduatas in biology, classroom through my panticipation in the | Contact: dboluch@udeledu
chemistry and organic chemistry. With this | Lecturss (PPT): coming z0an GK-12 program. Duringthe 2003-2009 schoal

expriznce, | hav lzarnzd that in ordsr to | Lecturas (POF): coming saon vear, | have worked with teacher Jassica
really understand the sciences, one must Jackson, as well as teacher Timothy Brewer
appreciate it and understand it by beingable | Additional Information andfzllow graduate student Joshua Wickman, to develop curricular materials to teach 11th grade Integrated Science students

toralatato it. | balisva that ifyou are ablata | Contact:mbogzsdudal.adu about multivavelsngth astronamy and =nsrey
relate sciznce to what you do in your

everyday life, it drives you to appreciate, and
desiretolearn it

& have also invastigatad the effectiveness of altarnative testing methods at
revealing student undarstandingwith students in an inclusion special education mods|

rlingwith Fhyllis Weyer last yzar, we developed a project on havingstudents understand the call cycl by relatingit to what
happens when the cycls losss regulation, mainly, cancer. Givingthis modsl to the studnts provided them with an initistive to I)e]dwﬂ:re NSF
undsrstand and learmn the matarial. This yzar, my work with Mike Kittsl has focusad primarily an understanding how anzymes
workintha body, and why pople with enzyme deficiancias raquirs supplamants. One exampls of this was using a labfocused on
Beano® and lactase to discuss what the enzymes do, having the students collect data in a system where the enzyme was either
prasent ar not, and then discussing how it is usaful in th body. Aside fram this, | am alsa warking with Florzncs Malinawski
davalopment of the Biotachnology Career area at 5t. George's. My work thera focuses on helping students with the sssential

techniquas and undarstandingthat thay naed forworking intha biology 1ab setting. Delaware GI-12 -+ Unkesstyof Delaware - Mewark, DE 19715 + US4 - @008 [ﬁ'l\a’[ﬂs Yor
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Resezrch: The purpass of my PRD project is to determing if birds prefar toforage for insects on
mative tree species as opposed to non-native trees. Several previous studies have focused an
the fact that insact biamass Iz higher on native plant than on alien plants. Mozt birde, avan

Myself and My Research: | am 25 years old and from a ||
lersey. Beinga graduate student at the University of Delaw

Teachers  Advisors  Leaders  Matedals @

parents and three younger brothers at my lsisure. Here a “
molecular biology where my area of study focuses on thi those that eat seeds a3 adults, fes youne: e Catarplar;Brovide b anerey
prostats cancer (PCa) prograssion. Techniques liks cell t carrying package that can be easily fasd to baby birds, I native

agetation, and its 3ssociatad insacts, attracts a graster numbar of birds, much of tha general
public could be encauraged to actively participate in creating a suburban anvironment that is
usable by 3 largs variety of insect and bird spacies, as well 35 3ppesling to humans. The

averags hameowner does not want to encourage insects to live on their plants. However,
, . i 55, Accordingtoa survay conductad by ths
E and Wildlife Recrzation over 52 million
degree, 1o be bird watchers. | have been
sndscape trees in cuburban and park areas
ding of 2007, 4 anch sits bird sounts ars

Erostheassays allon meto investigate the functions of this
systems. My hopes are that the research | complete her 7 L L
improvead treatment strategies and diagnostic measures L3 <fy ﬂﬁi
pazsion | have for research and teaching that led me

aspirations a3 vell. | plan to use the skills | acquire her
ltimately, my goal is to find a position as a full profess
sidingin additional cancer research.

[Home! [Fellows] [2007 Fellows' [2008 Fellows! [kns

Research: Wy rasearch is part of 3 collaboration batwaen
farganic chemistry) reszarch groups at the Univarsit - .
development of 3 newvel method for attaching biologica News Fellows Teachers  Advisors  Leaders Materials  GIC- planted landscape tress. Simuktanaously,
surfaces, such as glass and silican. Whils many method pingsl. Frass is weighed and the individual
mathods do not diractly control how the melzculs is ol
affact the biomolecule’s function and interaction with |
direction. iy goalis to use an organic molzcule s atatl
that afterthey are attached to a surface thay are facing! i m" =

This chemistry has many applications ranging from LS%:@:_ " ricie Joﬁ\eé] £ PPT, PDF

industries

In The Classroom: At Saint George's Vacational
High School | work with br. Mike Kittel in | poyoloned Class Material

teaching sophamere biology. Here | implement [ g o "H 5 00 F Teaching PP §
methods and equipment from the laboratory at I
UD in sxposing the students to how sciance is | actures (PRT) cor
currently undertaken in today's field Alz0. | pacturas o
bringing my knowledgs base on cancer and call
biologies surely adds to lesson impact and | Additional nformation
classroom  discussion for many  topics. Contact: aaguiard udel eduy

4 so0n

- coming soon

Relating such material to practical, real-life A5 a surface scientist, the chemical changes made to the glass or silicon surfaces ¢ [Home! [Fellows [2008 Fallows
applications is a consistent goal of mine. tachniques, such as X-ray photoslectron spectroscopy (¥PS) and time-of-flight secondar
5 1
is useful for detzrmining chemical state information that tells swhether the carbon ¢ Rasearch: Tha axtracellular matri [FCM) is thEmalRge PRI REAEHE IRk dicans sk R
grown svan furthar, and | have gotten 3z much from the studsnts 3z thay v receivad from the ol carbon-oxygen or carbon-hydrogzn bond. TOFSINS provides chemical compasition proteins such as type | collagan and vitronactin. The adhasion of asteoblasts—the bane

farming cells—tathe extracellular bane matrix has bezn shown ta be impartant to pracesses
such as prolifaration, differantiation, mineralization, and  mechanotransduction.
Consequently, my research concemns the signaling pathways that are activated in the
osteoblast due to attachment to these matrix components. Previous research indicates that

fragments. Similarto puttingpieces of ajigsaw puzzle togsther, we use the differant ma
make the compounds we put anthe surface

Delawate < NSF In the clzssraomiThe GK-12 program has asteoblasts and nsteoblast precursars respond to differsnt ECI prateins in a unique mannar.
provided a uniqus insight to teaching at the I peyeloped Class Materizl /e baliave that exposingosteoblast pracursorstothe appropriata EC can drive thesa cellsto i1hat
high schoal level that | would have otherwise | pecaarch 2008:FPT, PDF Teacl increass thair proliferative capacity. To that end, we ars working on designing 3 three- eeds
never known. As a returning GK-12 fellow, | | pesearch 2007: EET, FDF Teacl dimensional scaffold that vill masimize proliferative and anabelic rasponses ofostaoblasts to area
have had the opportunity to work with bath the ECH that
Krista Webb and Terencs Elanch within the | Lectures (PPT)- coming saon
fogenad R L e NCCVTSchool District. For ths 2007-08 school | L sctures (PDR: caming s00n In an aging population, the nesdfor these kinds of artificial scaffolds to facilitate healing of ostzoporotic and non-union fractures

Comments | ContactUs | Legal Notices yaar at Daicastla High School, Krista and | . . is great. Current therapies have many disadvantages includingthe risk of diszase or death to the patient, as well as rejaction of
;"j’k“ “:"‘ug’r"e f‘u:e’“‘ '2”“’5"?‘ :‘“““'“i“"f”"‘a:ml" , the implantad material Understanding how osteoblasts respond to their sstracellular environment and determining the ERITAS callabaration
clencs  an th grade  students in f Contact:kristyBudel.edy conditions necessary for the praliferation of ostzablastic precursors in a thres-dimensional scaffold will facilitate the ystam) is an Imaging
Intagrated Science. A a spacial sducation :
davelopment ofnoval and sffactive matarials that will snhancs bone formation and maintenance in wiva. Gamma-rays, like all

teacher, Krista was interasted in creating

mora hands-on experiancas for the various
i} types of learners in har classroom. Inthe second samastar we devaloped saveral ac
portion ofthe Integratad Science coursa

‘photans praduced by
2ct they came from in
= Earth’s atmosphare,

[2003 Fello.

Inthe clzssroom: Inthe GK-12 program, | have

- been workingwith Florznce Malinowskiinthe | peveloped class Material e e W ¥
Biotachnology vacational classraom at St ) .

i gran Currently, atSt. Georgas High School Terencs Blanch and | hava 9th graders for Physical - 8 Research: PPT, PDF Teaching:PFT, POF na ray.

metas Georges. This year, we have warked to

the tachnology of digital media ta anhance studnt performance and understanding of s
under: introduce a numbar of standard laboratory | Lectures (PPT)

lacturas v currently use digital video camera to display demonstrations on the proj. ray sources fram the

inducs ‘ ’ s i
camaras ara also used 1o capturs images during a lab xperiment for |star refarance tachniques to the studemts, while also | Lsctures (PDF he universs, far mors

; . ; i providing them with a basic warking el
sl Studsnts sxperiment with vidzo lab raperts giving them 3 chance to verbally axplain _ k . ) n only ba producad in
{r Convantionsl written form knowledge of the chemical and blological | Additional Infarmztion P Al 15

c plonss@udsl.edu
s principlas  nesded to succasd in the | Contact:pionss@udeladu ahy it 1 i
biotechnology figld. Throughout the year, | e e Tt

rotil ) =at
P have helped to design laboratary activities
togath - :
Delawake - NSF and lzssans, as well as set up atissue culture
Furthe facilityinthe classroam. Some activities we have dons inthe lab this yzarinclude solution preparation, extraction of plant DIA,
change chromatography, transfarmation of & cof, and plant tissus culture. Despits tha graat daal of bahind the scenes work | havs dans e
difact ACTIVATION OTTNS NEUrORTATAUSN BONE CA1I ACTIVITY. AN UNAZFTANAING OTTNIE VOUIG DS USSTUITor in the classroom, | have most enjoyed my tims spent working with the students in both the laboratory and classroom setting.
development of better therapeutics totreat cancer inducad bon pain Although| hope to have enhanced their experience in the dassroom, the students have helped me to gain new perspactives on

my own research thraugh their insightful questions and thoughts. Ky participation in the GK-12 program has truly been an
invaluable experience that has improved myteaching skills and has given me an appraciation ofthe impartance of linkingscience
sducationwith scientific rasaarch

In the classraam: Teaching  science  to
students has bean & vitsl part of my | peveloped ClassMaterisl

upkringing as 3 scientist. | began working | Rasearch 2007:FFT, FD Teaching2007:FFT, FOF
with studsnts when | was in collzgs, | Racaarch2008-PFT FOF Teaching 2008- FFT, FOF
particularly with undergraduatas in biology, ;
Temistry snd organic chemistry. With this | Lacturas pTI-caming s20n Delaware -~ NSF
axparience, | have lzarnad that in order to | Lecturas (PDR): 2o
really understand the sciences, one must o
appreciate it and understand it by beingable | Additianal Information ated Science studznts
toralatato it. | blisve that ifyouars ableto | Contact:mboggs@udsl.zdu
relate sciznce to what you do in your

ng z00n

72 testing methads at

everyday life, it drives you to appreciate, and it Hen s s T Tammnermyr...
desire talearn it

rlingwith Fhyllis Weyer last yzar, we developed a project on havingstudents understand the call cycl by relatingit to what
happens when the cycls losss regulation, mainly, cancer. Givingthis modsl to the studnts provided them with an initistive to I)e]dwﬂ:re NSF

undsrstand and learmn the matarial. This yzar, my work with Mike Kittsl has focusad primarily an understanding how anzymes
workinthe body, and why people with enzyme deficiencias require supplements. @nz example of this was using a lak focused an
Beano® and lactase ta discuss what the enzymes do, having the students collect datain a system where the enzyme was aither
present or nat, and then discuszing how it is uzeful in the bady. Aside from thiz, | am alsa warking with Flarznce blalinowsk
davalopment of the Biotachnology Career area at 5t. George's. My work thera focuses on helping students with the sssential

techniques and understandingthat they nzedforworking inthe biology lab setting. Delaware G112 + Uikersiyof Delanare « Newark, DE 15716 + LS » @206 [ﬁ'l\«-’[ﬁs Yor
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WMyself and My Research: | am 25 yzars old and from a |
Jersey, Beinga raduste student at the University of Delaw
parents and thres youngar brothers at my lesisure. Here a
nolzcular b focuses on th
prostats cancsr (PCab prograssion. Techniques liks cell
Erostheassays allon meto investigate the functions of this
systems. My hopes are that the research | complete her L
improvad treatment strategies and diagnastic measures ﬁ’?ﬂgiﬂ: ﬁST ﬂﬁSJﬂ
pazsion | have for research and teaching that led me

aspirations a3 vell. | plan to use the skills | acquire her
Vitimately, my goal is to find a position as a full profess
sidingin additional cancer research.

Reszarch: The purpase of my PAD projact is to detarming if birds prefer toforags for insects on
mative tree species as opposed to non-native trees. Sevaral previous studies have focused an
the fact 1hat insect biomass Iz higher on native plants than on allen plantz. Mozt birds, avan
Ehose that eat saeds 32 adul e provide 3 high enargy
t carrving package that <an be sasily faed to baby birds, I native
agetation, and its 3ssociatad insacts, attracts a graster numbar of birds, much of tha general
public could be ancauragad to actively participate in creating a suburban anvironment that is
usable by 3 largs variety of insect and bird spacies, as well 35 3ppesling to humans. The

averags hameowner does not want to encourage insects to live on their plants. However,
, . i 55, Accordingtoa survay conductad by ths
E and Wildlife Recrzation over 52 million
degree, 1o be bird watchers. | have been
sndscape trees in cuburban and park areas
ding of 2007, 4 anch sits bird sounts ars
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Research: The extracellular matric{ECH) is the major component of bonetissuz and consists of
prateins such as type | collagen and vitranectin. The adhesion of asteablasts—the bane
farming cells—tathe extracellular bane matrix has bezn shown ta be impartant to pracesses
such as prolifaration, differantiation, mineralization, and  mechanotransduction.

at tells whether the carbon ¢
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=ther, we use the differant ma

[Homel [Fallows] [2003 Fallows] ioshue Wickmon Consequently, my research concemns the signaling pathways that are activated in the
— osteoblast dus to attachment to these matrix components. Previous research indicates that
Del Research: My area of research lies in the intersection between to seemingly unrelated topics, nstenblZsis and ustankiast precirsrs ras g tGIEE Ay EEMEEAinain 7 tnlkus e
particle physics and cosmology. Particle physics {or high energy physics) focuses on the £d Class Materizl /e believe that exposing ostzablast precursors tothe apprapriats ECI can drive thess cellsta Sthat
smallest ebjects that make up the world around us — subatomic particles such as quarks and h2008:PPT, POF Teacl increase their prolifarative capacity. To that end, wa are working on dasigning 3 three- eeds
neutrings, and the interactions between them, Cosmology is the study of the largest of the h 2007:PPT, EOF Teacl dimensional scaffold that will maximize proliferative and anabolic responses of osteoblasts to aren
— largest —the universe — and how it developed over time into what we ses today. The missing ) the ECH tthat
Detsmane o1 link that connects these two domains is the Big Bang. Early in the history of the universe (PPT):coming saon
Phone: /155 everything we see out in space (and everything we don't see, for that matter] was contained ina (PDF): caming soan Inanagingpopulation, the nezdforthese kinds of artificial scaffolds to facilitate healing of ostzeporeticand non-union fractures
P very small space. In other words, the density of particles/energy was incredibly high, meaning . is great. Current therapies have many disadvantages includingthe risk of diszase or death to the patient, as well as rejaction of
interactions between particles had a huge influsnce on the evolution of the universe. &l Information the implanted material. Understanding how osteoblasts respend to their extracellular environment and detarmining the ERITAS callabaration
: iy Lristy Budelsdy conditions necessary for the praliferation of osteablastic precursers in a thres-dimznsional scaffold will facilitate the T e imamnE
Although the Big Bang explalns why our uniyerse s, effanding this {f€ory isTRComplEls There devalopment of novel and effactive matarials that will snhance bona formation and maintenanca in s, Gamma-rays, like all
are a handful o or cosmelogical puzzles en which the Big Bang theary is silent. These can i i
photons produced by
be accounted for by extending the theory, introducing a period very early in the development of il i ]
the universe in which extremely rapid sxpansion took place. This idea is known as Cosmic Inflation rwe devalopad savaral ac Inthe classroom: Inthe GK-12 program, | have zct thay came from in

= Earth’s atmosphare,
awser of particles and
naray.

been workingwith Florznce Malinowskiinthe | peveloped class Material

Biotechnalogy vacational classroom at St | fucearch: FPT, POF Teaching PFT, FOF
Georges. This year, we have warked to

intraduce 3 numbar of standard laboratory | Lectures (FFT)
tachniques to the students, while also [ Lsctures (POF

Iy research so far has focused on improving the theoretical models of Cosmic Inflation. | compare results of mathematical

calculations to data collected by satellite experiments such as the Wilkinson Microwave Anisotropy Probe (WMAP). This allows us have Sth graders for Physical

to explors various ways in which Inflation i have taken place, in an #ffort to better understand the universe in which we live. ‘mance and undsrstanding of
v demonstrations on the projs

riment for latar rafarance

ray sources fram the
he universs, far mors

In the classroom: Any scientistuill tell you that 3 chance ta varbally axplain providing them with a basic working . _ nonly ba producsd in
scientific research is vital to the advancement | peveloped class Material knosledge of the chemical and biological | Additionzl Infarmztion hes of the univars in
of human knowledge. But research alone is not | pesearch. per. pOF Teaching: PPT, POF principles nesded to succesd in the | Cantact:pionss@udsledy 3y. Somz zxamples of
enough and is, in fact, utierly useless if the biotachnolugy field, Throughout ths year, | Wnipgn—
knowladge v gain 15 not ffsctively passed on | Lacturas (BT): coming s00n have helpsd to design lsboratory activitiss
to the nest generation. Since science iz dons | Lactures (POF): coming s00n and lassans, as well as set up 3 tissus culturs
by building upon previeus knewledge, 1t iz ¢ facilityinthe clsssroom. Som= activities we have done inthe lab this yearinclude solution preparation, sraction of plant DIlA,
especially critical to ensure that the most | Additional Infarmation chrematography, transfarmation ofE o, and plant tissus culture, Daspits the sraat deal of bahind the zcanss warkl havs dons —
basic ideas are conveyed in an understandable | contact: juickmangudsl s woura v uzs Tor in ths classraam, | hava most snjoyad my tims spant working with the studants in beth the laberstory and classroom s=tting.
and interesting way. If this is achisved, then Altheugh | hape 1o have snhancad their experiznce in the cdlassroam, the studnts have helpsd m= to gain new parspactives on
the mystical notion that “science is something my own res=arch through their insightful questions and thoughts. My participation in the GK-12 program has truly been an
s difficult that it 15 out of most people's [ invaluable sparience that has improved my t=aching skills and has given me an appreciation ofthe importance of linking sciznce
reach” is unraveled to reveal that scientific discovery and inquiry are an intrinsic part of our everyday lives =ducation with sciantific ras=arch
logy haz been central in my approach to teaching. Tim Brewer, Jassica Jackson, Dana Boltuch and | have worked together to
rriars in the minds of students that prevent them from cennacting with scientific cancepts. We have employe

many different approaches, including a varisty of hands-on activities, vish-based ressarch projects, interactive multimedia, and Delaware - NSF
class discussions. We have formulated and administerad both a Problem Based Learning {PBL} activity centered around designing a ——
talescope and an alternative sxam format aimed at providing students with the means to respend in whatever way they feel will best

vay their understanding iz.g ugh drawing a pictura) sted Seiance students

7o testing methods =t
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rlingwith Fhyllis Weyer last yzar, we developed a project on havingstudents understand the call cycl by relatingit to what
happens when the cycls losss regulation, mainly, cancer. Givingthis modsl to the studnts provided them with an initistive to I)e]dwﬂ:re NSF
undsrstand and learmn the matarial. This yzar, my work with Mike Kittsl has focusad primarily an understanding how anzymes
workintha body, and why pople with enzyme deficiancias raquirs supplamants. One exampls of this was using a labfocused on
Beano® and lactase to discuss what the enzymes do, having the students collect data in a system where the enzyme was either
prasent ar not, and then discussing how it is usaful in th body. Aside fram this, | am alsa warking with Florzncs Malinawski
davalopment of the Biotachnology Career area at 5t. George's. My work thera focuses on helping students with the sssential
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Reszarch: The purpase of my PAD projact is to detarming if birds prefer toforags for insects on
mative tree species as opposed to non-native trees. Sevaral previous studies have focused an
the fact 1hat insect biomass Iz higher on native plants than on allen plantz. Mozt birds, avan
Rhose that eat saeds 32 Sdults, fead their young caterpillars, Caterpillaes provide 3 high enargy
== food zource in a convaniant carrying package that can be easily feed to baby birds, If native
vagatation, and its associatad inzacts, attracts a greatar numbar of birds, much of the genaral
public could be encauraged to actively participate in creating a suburban anvironment that is
usable by 3 largs variety of insect and bird spacies, as well 35 3ppesling to humans. The

averags hameowner does not want to encourage insects to live on their plants. However,
, . 55, Accordingtoa survay conductad by ths
E and Wildlife Recrzation over 52 million
degree, 1o be bird watchers. | have been
sndscape trees in cuburban and park areas
ding of 2007, 4 anch sits bird sounts ars
plantad landscapa treas. Simultanaously,

Myself and My Research: | am 25 years old and from o ||
lersey. Beinga graduate student at the University of Delaw
parents and three younger brothers at my leisure. Here a
molecular bislogy where my area of study focuzes on th
prostats cancer (PCa) prograssion. Tachniques liks call
gronthrassays allow meto investigate the functions of thic
1My hopes are that the research | complete her
improved treatment strategies and diagnastic measures
passion | have for research and teaching that lad me
aspirations a5 well. | plan to use the skillz 1 acquire her
Ultimately, my goal is to find a position as a full profess
aiding in additional cancer research.
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5 the signaling pathways that are activated in the
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smallest objects that make up the world apoundiiis — substomic.paricles,s analysiz of enviranmantally significant samples. A Fourisr Transform lon Cyclatron To that =nd, we ars working on dasigning 3 thras- gt
neutrinos. and the interactions between them. Cosmology is the study of Fesonance llass Spactrameter (FI-ICR ass Spec is an instrumsnt that measures 2 proliferative and anabolic responsas ofosteoblaststo area
— largest —the universe —and how It developed over time Into what we see t the masses of individual malscules that have been electrically charged to form tthat
Dalawars 6l link that connects these two domains is the Big Barl\g Early in the I\|st.ov ionz. Although ine the mass af inz is'nat all that , Ehe
oot 1} everything we sez out in space (and everything we don't see, for that matter) abllity of this instrument to measure Individual lohs with exreme-accuracy and acilitats healing of ostsoporatic and non-union fracturss
Comments very small space. In other words, the density of particles/energy was incred razolution marite such an intimidating name. In addition, the dsign of the W disease or death to the patient, as well as rejection of

interactions betwezn particles had 3 huge influence on the evalution of the ui

Although the Big Bang explains why our universe iz expanding this theory is
are a handful of major cosmelogical puzzles on which the Big Bang theary
be accounted for by extending the theary, introducing a period very ear

instrumant allows for it 10 be used 3z 3 gas phase baakerwhers reactions can be
observed batwaen ions and molacules in real time.

One example of how we use this powerful technique is our study of the
snvironmentally important reactions betwsen mstal clusters and hydrogen

their estracellular environment and determining the
s in @ three-dimensional scaffold will facilitate the
nation and maintenance in viva.
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the universe in which sxtramaly rapid sxpansion took place. This idea is known as Cosmic Inflation sulfide. By monitoringthese raactions within the mass spactromater we have besn B e
able to understand more complately the raaction pathways and rates of reaction 2l L

Wy research so fa s mpro ' . . . : i ver of particles and

My research o far has focuzed on Improving the thearetical models of Coamic Intaflon. | compere fenit for cadmium clustars. Currently wa are working on systams vith iron and zine matals. Raactions batwasn matal clustars and Teaching PPT, PDF gy =
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o explore various ways in which Inflation could have taken place, in an effort to better understand the universe in floare) and the fate of metal pollutants in our natural viatarsays, . e
foon he universe, far more
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enough and is, in fact, utterly useless if the phiilosophy. | balisve that (1) any student, if HELERE HELERE ys are the focus of my

knowledge we gain i< not effectively passed on
to the next generation. Since science is done
by building upon previous knowladge, it is
especially critical to ensure that the most
basic ideas are conveyed in an understandable
and interesting way. If this is achieved, then
the mystical notion that “science is something
so difficult that it is out of most people’s
reach’ i€ unraveled to reveal that scientific discovery and inquiry are an intrinsic part of our everyday

Lectures (PPT): coming 5000
Lectures {PDF): coming soon

This ideclogy has been central in my approach to teaching. Tim Brewer, Jassica Jackson, Dana Boltuch and | have
break dewn the barriers in the minds of students that prevent them from connacting with scientific concepts. |
many different approaches, including a varisty of hands-on activities, vsb-based research projects, interactiv
class discussions. We have formulated and administered both 3 Problem Based Learning {PBL) activity cantered 2
telescope, and an alternative axam format aimed at providing students vith the means ta raspond in whatevar way
vey their understanding (. igh drawing  picture)
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Resezrch: by research focuses on the use of FT-ICE mass spactromatry for the
analysiz of environmentally significant samples, = Fourier Transform lon Cyclotron
Fesonance IMass Spectrometer (FT-ICR Klass Spech is aninstrument that measures
the masses of individual molzcules that have been electrically chargzd to form
ions. Although measuring the mass of something is not all that impressive, the
ability of this instrument to measure individual ions with extreme accuracy and
resalution merits such an intimidating name. In addition, the design of the
imstrument allows for it to be used 3z 3 gas phase beakerwheara reactions can be
obsarvad batwaan jons and molaculas inraal time,
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One example of how we wse this powerful technique is owr study of the
environmentally important reactions between metal <lusters and hydrogen
sulfide. By moniteringthese reactions withinthe mass spectrometerwe have baen
able to undarstamd more completely the reaction pathways and rates of reaction
for cadmivm clustars. Currently we are working on systems with iron and zine metals, Feactions between metal clusters and
hydrogen sulfide ars important forunderstandingboth the chemistry taking place naar hydrothermal vants (geysers on our ocean
floorsi and the fate of metal pollutants in our natural waterways,
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The University of Delavsare, in partnership with the New Castle County Vocational Technical School District, has received funding from the
National Science Foundation to institute a Graduate Teaching Fellows Program in K-12 Education (GK-12) [website]. In each of the three
years of this project, nine full time UD graduate students in the sciences, who have completed all or most of their coursework, are
selected to serve as fellows.

Fellows are paired with high school science teachers from NCCoVoTech. These pairs, along with the principal investigators (Pls) of this
project, form a learning community that has the opportunity to examine and to reflect on current issuas in education while specifically
addressing critical needs in science education in vocational technical high schools.

By participating in summer workshops and follow-up meetings facilitated by the project leaders, the fellows are introduced to a number of
innovative teaching strategies including problem-based learning (PBL). During the academic year, fellows engage in coteaching with their
teacher partner. In this "teaching at the elbows of another”, fellows gain a better understanding of and appreciation for the complexities
and nuances of teaching science in vocational technical high schools. Fellow/teacher pairs develop PBL activities, aligned with curricular
needs, to allow their students to experience the benefits of guided-inquiry learning environments.

Fellows receive a twelve-month stipend of $30,000 and are expected to spend twenty hours per week on the project. The time
commitment includes ten days during the summer devoted to workshop and development activities and a minimum of ten hours per week
during the academic year that fellows spend in their teacher partner's classroom. Fellowss must be citizens, nationals, or permanent
residents of the United States. Fellows are selected based upon a review of written applications and an interview process by the project
leaders. Itis essential that fellows have the support and cooperation of their research advisors to participate

Delawaxe NSF

Delaware GK-12 = University of Delaware = Newark, DE 18716 = USA « © 2008 S| [ Y()]:

Phone: E5i, 302-831-2793 @ * E-mail: GK-12@udel edu EIAWARE
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2008 GK-12 Participants

Advisors Department email Fellows
Robert Sikes Biological Sciences RASIKES@udel.edu Adam Aguiar
Jamie Holder Physics & Astronomy jholder@physics.udel.edu Dana Boltuch
Randy Duncan Biological Sciences RLDUNCAN@udel.edu Patricia Jones
Doug Tallamy Entomology & Wildlife Ecology DTALLAMY @udel.edu Christy Beal
Tom Beebe Chemistry & Biochemistry BEEBE@udel.edu Mary Boggs

Kristy Longsdorf

Doug Ridge Chemistry & Biochemistry DQUGR@udel.edu Jeffrey Spraggins
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The University of Delaware, in partnership with the New Castle Coun Donham
National Science Foundation to institute a Graduate Teaching Fellov
years of this project, nine full time UD graduate students in the ¢

selected to serve as fellows. Amy Quillen

cal School District, has received funding from the
ducation (GK-12] [website]. In each of the three
completed all or most of their coursework, are

John Madsen

Fellows are paired with high school science teachers from NCCoVol f{al}“i Butler ong with the principal investigators (Pls) of this

. . . . anie . . . . L
project, form a learning community that has the opportunity to exal on current issues in education while specifically
addressing critical needs in science education in vocational technical high schools.

By participating in summer workshops and follow-up meetings facilitated by the project leaders, the fellows are introduced to a number of
innovative teaching strategies including problem-based learning {(PBL). During the academic year, fellows engage in coteaching with their
teacher partner. In this "teaching at the elbow of another”, fellows gain a better understanding of and appreciation for the complexities
and nuances of teaching science in vocational technical high schools. Fellow/teacher pairs develop PBL activities, aligned with curricular
needs, to allow their students to experience the henefits of guided-inquiry learning environments.

Fellows receive a twelve-month stipend of 530,000 and are expected to spend twenty hours per week on the project. The time
commitment includes ten days during the summer devoted to workshop and development activities and a minimum of ten hours per week
during the academic year that fellows spend in their teacher partner's classroom. Fellows must be citizens, nationals, or permanent
residents of the United States. Fellows are selected based upon a review of written applications and an interview process by the project
leaders. Itis essential that fellows have the support and cooperation of their research advisors to participate
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Sfle: George M- Wetead

Home] [Leaders] [George Wation

George H. Watson holds a PhD. in Physics and i3 the Unidel Professor of Physics at the University of
Delaware: he |5 currently the Deputy Dean of the College of Arts and Sciences at UD. He serves as the
principal investigator of the Matienal Science Foundation GE-12 Project "Improvement of Science
Education in Vocational Technical High Schoels through Collaborative Leaming and Coteaching”.

Geaorge is director and founding membear of the Institute for Transforming Undergraduate Education,
created by UD to promota reform of undergraduate education through faculty developmant and coursa
design. He has been a membar of sevaral organizing committees for international problem-based
leaming conferences, including PEL200Z, hosted by the University of Delaware, PEL200G, PEL2OOS, and
PELZ0LD, Hz has been supportad by a NSF DUE grant for development of PBEL curricwla for introductory
physics and be ALO/USAID funding for a project on science education referm in Peru through PBL.

George's physics research has been in experimental condensed matter physics and laser spectwoscopy,
funded by M5F in the areas of optically-disordared random media, photon localization, and photenic band
structure maasuraments, particularly in collaidal crystals,

See Goorge 'Watson's Home Page for more information.
Contact: ghwi@udal, edu
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Home Fellows Teachers Leaders Materials
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and The Ca@ffe Cood\]" \[ocail'ohaf lechhical gdwo( District

The University of Delavsare, in partnership with the New Castle County Vocational Technical School District, has received funding from the
National Science Foundation to institute a Graduate Teaching Fellows Program in K-12 Education {GK-12) [website]. In each of the three
years of this project, nine full time UD graduate students in the sciences, who have completad all or most of their coursework, are
selected to serve as fellows.

Fellows are paired with high school science teachers from NCCoVoTech. These pairs, along with the principal investigators (Pls) of this
project, form a learning community that has the opportunity to examine and to reflect on current issues in education while specifically
addressing critical needs in science education in vocational technical high schools.

By participating in summer workshops and follow-up meetings facilitated by the project leaders, the fellows are introduced to a number of
innovative teaching strategies including problem-based learning {PBL). During the academic year, fellows engage in coteaching with their
teacher partner. In this "teaching at the elbows of another”, fellows gain a better understanding of and appreciation for the complexities
and nuances of teaching science in vocational technical high schools. Fellovs/teacher pairs develop PBL activities, aligned with curricular
needs, to allow their students to experience the benefits of guided-inquiry learning environments,

Fellows receive a twelve-month stipend of $30,000 and are expected to spend twenty hours per week on the project. The time
commitment includes ten days during the summer devoted to workshop and development activities and a minimum of ten hours per week
during the academic year that fellows spend in their teacher partner's classroom. Fellows must be citizens, nationals, or permanent
residents of the United States. Fellows are selected based upon a review of written applications and an interviews process by the project
leaders. Itis essential that fellows have the support and cooperation of their research advisors to participate
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Teacher Pair: Brian Heengy Subject: Biological Sciences

Developed Materials

Fesearch Presentation: PPT, FDF Teaching Presentation: PPT, POF

Activities ;

Mutation and Cancer Natural Selection af Work .B

rutation and Cancer Presentation: PFT, PDF Bacterial Resistance Presentation: PPT, PDF | &

Baceria-Tobacco Mutaiton Lab: DOC, PDF Serratia Ampicillin Resistance Lab: DOC, PDF

Baceria-Uy Mutaiton Lab: DOC, PDF TE Simulation Activity: DOC, PDF

Lorenzo’s OIf Ol Pellet for Integrated Sclences

Lorenzo's Oil Presentation: PPT, PDF Owl Pellet Presentation: PPT, PDF Erin Foster
Lorenzo's Oil Guiding Questions: PPT, PDF Barn Ord Worksheet: DOC, PDF Biological Sciences
Paperclip/Fatty Acid Modeling Activity; DOC, PDF ecc@udel.edu
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e New GK-12 Website
 Enhanced Web-presence for UD GK-12
e Educational Resource
e Written Communication Skills
 Web-based Communication Skills
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