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NSF Graduate STEM Fellows in K-12 Education (GK-12) Program 
Graduate students receive a $30,000/yr Fellowship, and in return the graduate student 
receives additional training, and takes their research into the K-12 classroom, working 

with teachers and students for 10-15 hours a week.  

What am I doing at NSF with my Einstein Fellowship? 

Apply for the Einstein Fellowship! Deadline Early January  



1.	  For	  Graduate	  Fellows:	  Enhanced	  understanding	  of	  their	  own	  research	  
subject	  area,	  and	  its	  societal	  and	  global	  contexts;	  improved	  communica;on	  skills	  
of	  STEM	  subjects	  with	  technical	  and	  non-‐technical	  audiences,	  leadership,	  team	  
building,	  and	  teaching	  capabili;es.	  

2.	  For	  K-‐12	  Educa6on:	  Professional	  development	  opportuni;es	  for	  teachers	  
in	  both	  STEM	  content	  and	  pedagogy;	  and	  enhanced	  learning	  and	  STEM	  career	  
interest	  for	  students.	  

3.	  For	  Ins6tu6ons	  of	  Higher	  Educa6on:	  Transforma;on	  of	  graduate	  
programs;	  strengthened	  and	  sustained	  partnerships	  with	  local	  school	  districts,	  
industry,	  non-‐profit	  sector,	  etc.;	  and	  enhanced	  ins;tu;onal	  impact	  of	  graduate	  
educa;on	  to	  society. 	  	  

What are the Expected Outcomes/Goals of the 
GK-12 Program? 



What does the research say about the GK-12 Model? 

Graduate students reported that the experience  

    improved their time management skills 

    motivated them to complete their graduate degree. In fact, GK–12 fellows spent, 
on average, the same number of weekly hours on their doctoral research projects and 
ultimately completed their doctoral degree in the same amount of time as their non-
GK–12 peers 

    improved their communication skills 

    82% of GK-12 Fellows secured employment within 6 months of graduation 

    98% of past GK-12 Fellows replied yes when asked if their participation in 
GK-12 was worth the time investment. 

    K-12 educators improved their inquiry based teaching skills 

    K-12 student interest in STEM content and careers increased 
Gamse B, Rhodes H, Carney J (2010). Evaluation of the National Science Foundation’s GK-12 Program, 
Summary Report. http://www.gk12.org 



Who is Neil deGrasse Tyson? 



The Oil City – Pennsylvania STORY 
Population: 10,000 and one of the 10 poorest schools in PA 



What did it take to make this story reality? 

What’s the link between Tyson and Oil City, PA? 



In the summer of 1992 I attended a 2-week 
institute at the National Radio Astronomy 
Observatory in Green Bank, WV.   
The program was funded by the National 
Science Foundation. 



March 1994 - Oil City Students Heather Tartara 
and Melody Spence take first light image of SN 
1994I providing professional astronomers with 
some of the earliest supernovae light curve data on 
record. 







Unintended Consequences 

What’s the relationship between the 2011 Nobel Prize in Physics, the 
Supernova Cosmology Project, the Hands-On Universe Asteroid 

Search, and the discovery of 1998 FS144 by high school students? 



2002 - Thanks to an NSF funded RET experience my students and I 
designed a project to measure the expansion rate of the universe. 



October 
2004 

The 
Science 
Teacher 
Communicating 

the research to a 
broader audience. 



What does the research say? 

Students who participated in original scientific research while in high school are 
significantly more likely to both enter and maintain a career in science compared to 
students whose first experience didn’t occur until university. (2009) Lesley F. Roberts and 
Richard J. Wassersug Does Doing Scientific Research in High School Correlate with Students 
Staying in Science? A Half-Century Retrospective Study. 

In years three and four after program entry participating in Columbia University’s 
Summer Research Program, teachers’ students passed Regents science exams at a rate that 
was 10.1% higher than that of nonparticipating teachers’ students. Other program benefits 
include decreased teacher attrition from classroom teaching and school cost savings of U.S. 
$1.14 per $1 invested in the program. (2009) Samuel C. Silverstein et al - Teachers’ 
Participation in Research Programs Improves Their Students’ Achievement in Science  

A dynamic learning community, authentic inquiry, a deeper understanding of the nature of 
science, and learning about scientific careers are all benefits of scientist- teacher 
partnerships. (2005) Marcelle A. Siegel, Susanna Mlynarczyk-Evans,  Tamara J. Brenner, and 
Katherine M. Nielsen - A Natural Selection – Partnering teachers and scientists in the classroom 
laboratory creates a dynamic learning community 



Spitzer Space 
Telescope Research 
Program for Teachers 

and Students 



2005 - The Spitzer Space Telescope Research 
Program for Students and Teachers 



Class 0 Class I 

Class II Class III 

A CRASH COURSE . . .  

The Science of Low Mass Stars  
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Class 0
Main accretion phase?

Menv>~0.5 Msun
<~104 years

Class I
Late accretion phase?

Menv<~0.1 Msun
~105 years

Class II
Optically thick disk

Avg Mdisk~0.01 Msun
~106 years

Class III
Optically thin disk

Avg Mdisk<~0.003 Msun
~107 years

Class and Spectral Energy Distribution (SED) 
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IRAC Color-Color Diagrams

Class I (envelope) models
log ρ = -14 to -12.5 g/cm3

L = 0.1, 1, 10, 100 Lsun
inclination = 60 deg

Class II (disk) models
stellar Teff= 4000 K
Mdot= -9 to -6 Msun/yr
inclination = 30, 60 deg

Allen et al. 2004

Av=30



IRAC 2
IRAC 4
MIPS 1

Previously 
known TTS 
(Kun et al. 
2004)

2

1

3

Literature Search 

What do we currently know about IC2118? 



IRAC 2
IRAC 4
MIPS 1

LOTS 
more red-
rimmed 
objects 
here!!



Using Adobe Photoshop and FITS Liberator 

Brittany Ehrhart 
produced the image to 
the left.  In the photo 
above she gets some 
pointers at the 2006 AAS 
meeting from one of the 
best astronomy image 
producers, Astronomer 
Travis Rector. 



ABOVE: Using MaxIm DL to combine IRAC 3.6 (blue), IRAC 
5.8 (green) from our current observation, and POSS2 (red) 
data from January 20, 1985, we serendipitously may have 
captured the proper motion of one star. Preliminary 
estimates place the proper motion around 0.2 arc seconds/
yr or  184 km/s if we assume a distance of 210 pc … the 
distance to IC 2118. (Follow-up findings 20 - 70 pc) 

Sometimes you find 
things you never 
expected … those 
serendipitous 
discoveries! 



Presentation of findings at the American 
Astronomical Society Meeting January 12, 2006. 



Follow up proposal submitted in February was 
awarded an additional 12 hours to complete the 
survey of the cloud. 

Observations were completed at the end of March 2006! 



Again in the 

Summer of 2006 



January 2007 AAS Conference – Poster Presentation 

Oil City students Matt Walentosky, Nick Kelley, Paige Morton discuss 
their research with  renowned astrophysicist Neil deGrasse Tyson. 



Expanding the Project!  

Getting H-alpha Data 
Kitt Peak Observatory 

January 2007 



Perth Observatory – C14 Robotic Telescope . . . 

Oil City Students used a  remote telescope at Perth Observatory to 
monitor several of the T-Tauri candidates in IC 2118 for variability.  



• The IC2118 Team was awarded time on the 
Palomar 200-inch telescope to obtain follow-up 
spectroscopy of our YSO candidates in January 
2007. (Strong winds … poor weather) 
• UVRI images were also obtained using the USNO 
40-inch telescope from Nov 2006 – Jan 2007. 



Students worked to Eliminate Obvious Galaxies . . . 
Over 400 targets were analyzed using  POSS images. 

Galaxy 

Star 



Students also looked for evidence of outflows. 
-  only present for the very youngest objects, Class Os and Is 

None found in IC2118. 



Science In Motion Capital Day – Harrisburg PA 

May 2007 - Oil City students 
present their Spitzer Research 
to State Officials at the State 
Capital. 



Oil City junior Nick Kelley takes 1st Place Senior Division Earth/
Space/Environment and Best of Science Fair Award at the 2008 
Pittsburgh Regional Science & Engineering Fair for his in-depth 
analysis of two YSO candidates in IC2118.  (April 2008) 

And Matt Walentosky goes on to International 
Science Fair and wins a 2nd Place for his research 
on the cataclysmic variable star WzSge! 



• Rachel and Jennifer awarded time on 
the Kitt Peak 0.9 M telescope for 
research testing new method of 
identifying T-Tauri stars. (November 
2008) 
• Jennifer wins 1st place at Pittsburgh 
Regional Science & Engineering 
Fair and a 4th Place at the 
International Science & Engineering 
Fair in Reno, NV. (May 2009) 



All bringing us to the January 2009 AAS 
Meeting in Long Beach and an interview 
with Dr. Neil deGrasse Tyson. 



Spitzer Space Telescope Research Program for Teachers and Students 

 Impact Summary 

    32 high/middle school teachers involved with 11 major research projects 
    News audience nearly 6  million people 
    Teachers deliver 200 presentations - reach over 14,000 
    Over 1200 students using Spitzer data 
    105 students feel the experience has influenced them to pursue careers in 
science 
    42 students entered science fairs with Spitzer based research and 
they took many of the top prizes 
    33 Poster Presentations made at professional conferences 
    As of 2010 there were 5 professional publications and 7 student 
research publications 

NOTE: These values are likely conservative since the data were collected through analysis of historical 
records.  Only 24 of the 32 teachers completed the requested follow-up survey. 







Galaxies and Standard Stars as they Compare to 

dMe’s and T Tauri Stars 



Log (Hα/R)  vs.  Jmag - Kmag Separation 



Oil City Students Compete at the 2010 Pittsburgh Regional 
Science & Engineering Fair – Inga Saathoff wins 1st Place and 
moves on to the International Science Fair where she was awarded a 
$50,000 scholarship to Florida Institute of Technology. 



NASA IPAC Teacher Archival Research Program 

   Astronomy data sets are becoming richer and more accessible 

   More and more research conducted by scientists uses data 
archives as their primary data source 

   The Future …. The Large Synoptic Survey Telescope (LSST) 

What if we trained teachers and students to access the 
astronomy data archives to do real research?  Can we 
change the future of STEM Education? 

AND … then there was NITARP! 



Determination of the Infrared Luminosity of 
Active Galactic Nuclei (AGN) 
Using archival data from Spitzer and GALEX Space 
Telescopes to look for a potential correlation between 
emissions in the UV and infrared. 

N.E.D. 

Spitzer Teachers/Students 



Searching for Galaxy Clusters Around AGN at z~1   
Using Spitzer Archival Data 

Spitzer Space Telescope archival data from the Infrared Array Camera (IRAC) at 3.6 and 4.5 
microns was used to locate galaxy clusters at z~1. 168 fields around Active Galactic Nuclei (AGN) 
at z~1 were identified from the archive and magnitudes at 3.6 and 4.5 microns were measured for 
all objects in the field, and a [3.6] - [4.5] color selection was applied. 



More Research . . .  

Partnerships across the divide between K-12 schools and institutions of higher education 
are essential in increasing the coherency of science education in the American educational 
system from the first days of kindergarten through the undergraduate years. - (2003) 
Kimberly D. Tanner,  Liesl Chatman, and Deborah Allen - Approaches to Biology Teaching and 
Learning: Science Teaching and Learning Across the School University Divide Cultivating 
Conversations through Scientist Teacher Partnerships 

A collaborating scientist - a rewarding addition to any high school program - can help 
students collect and analyze data that either replicates or parallels the work of the 
partnering scientist.  This type of partnership is beneficial for both the students and 
scientists. (2006) Cheryl Abbott and Marc Swanson - A Rewarding Partnership - Critical 
components of a successful collaborative scientist-student project 

All students need to be offered experiences of this nature [real/authentic science] - (2003) 
Jrene Rahm, Heather C. Miller, Laurel Hartley, John C. Moore - The Value of an Emergent 
Notion of Authenticity: Examples from Two Student / Teacher – Scientist Partnership Programs 



Summary of the Benefits . . .  

    Improving the STEM Pipeline (We can no longer depend on foreign talent to fill the 
STEM needs of the Nation) 
    Improves STEM professional’s communication skills and understanding of current 
STEM education issues. 
    Improves student standardized test scores. 
    Students can make discoveries and contributions to science. 
    Improve educator science inquiry teaching skills 
    Authentic science experiences help develop critical thinking skills. 
    Authentic science experiences can help eliminate misperceptions about science and 
the scientist for both teachers and students. 
    As we consider the terabytes of scientific data available now and in the future, 
students and teachers can play a significant role in the data analysis process. 
    The experience can be mutually beneficial “a win-win” for everyone involved! 
    Our children are some of our best science ambassadors to the general public 
    These types of experiences can significantly impact the future of scientific 
endeavors, both nationally and internationally. 



What did it take to make this story reality? 

1. Funding agencies with the forward vision to see merit 

2. Scientists that were willing to step outside the box 
and truly value education, educators, and students 

3. Sustained teacher development and support 

4. A teacher with a desire and motivation to learn, and a 
“learned” level of confidence 

5. Students with interest and motivation 

6. Time … lots of it! 

7. And Pizza … lots of it too! 


