Publications on RAIN
The RAIN Network had a successful year in regard to publications. The following peer reviewed articles have been
published.
1. “It’s RAINing : Remotely Accessible Instruments in Nanotechnology to Promote Student Success” Current
Issues in Emergin E-Learning.
2. “Contextualizing technology in the classroom via remote access: Using space exploration themes and
scanning electron microscopy as tools to promote engagement in multidisciplinary geology/chemistry
experiments” Journal of Technology in Science Education.
3. “Bridging the Gap Between “Rocks for Jocks" and the Mars Sample Return Program” Science Scope.
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4. “Using Remotely Accessible Microscopy in the Elementary School Classroom” Frontiers in Education
Technology.
5. “Cultivating Mars: A Project-Based Learning Lab Analyzing an Oxygen Based Redox Reaction in Order to
Design an Oxygen-Rich Environment on the Red Planet” Journal of Laboratory Chemical Education.

 “Making it RAIN: Using Remotely Accessible Instruments in Nanotechnology to Enhance High School Science
Courses” Frontiers in Education Technology.

RAINdrops
Welcome to the Summer 2019 issue of the NANOWIRE. We’ve had a lot of activity (you might call it a deluge)
around the MNT community in the last several months, including growth of RAIN membership and utilization.

RAIN Partners Around the U.S.
Arizona State University (NCI-SW at ASU) |
Cattaraugus-Allegany-Erie-Wyoming Board of
Cooperative Educational Services (CABOCES) |
Coppin State | Erie Community College (ECC) |
Forsyth Tech Community College | Georgia
Institute of Technology | Georgia Southern
University | Nebraska Nanoscale Facility |
Northcentral Technical College (NTC) | Northwest
Vista College, Workforce Programs | North Seattle
College (NSC—SHINE) | Oakton Community
College (O.R.A.N.G.E.) | Pasadena City College
(PCC) | Penn State University (CNEU—NACK
Network) | Research Triangle Nanotechnology
Network (RTNN) | Salt Lake Community College
(SLCC) | Stanford University (nano@Stanford |
SUNY Polytechnic Institute | University of Iowa |
University of California San Diego | University of
Texas at San Antonio (UTSA) | University of New
Mexico (SCME)

Let us Know
We hope you enjoyed this edition of the RAIN newsletter. We look forward to sharing our news and updates this year. We
would really like to hear from you; if there is some subject or topic that you would like us to discuss or look into, please let
us know. You can contact any member of the RAIN leadership team (http://nano4me.org/remoteaccess#Partners) if you
would like to become a RAIN partner. Visit and like us on Facebook: www.facebook.com/nanotechnology.rain.
Regards,
The RAIN Leadership Team

In this issue, we officially welcome and learn about another RAIN partner—Georgia Southern—to the RAIN
Network. Please welcome Mahmoud and his team!
The RAIN and MNT Community will meet in St. Louis at the MNTeSIG Collaboratory on July 23rd. If you are
interested in attending, it’s not too late. Generous NSF sponsored fellowships are available. See the article
inside for more details.
RAIN made a splash in Washington, DC this spring thanks to the efforts of Pasadena City College (PCC)
student Vanessa Wolf and Dr. Jared Ashcroft. Vanessa’s work focusing on the impact of remote access in
STEM was the only community college student poster among 60 selected for the Posters on the Hill event at the
Rayburn Office Building. Congratulations to Vanessa, Jared and the rest of the PCC team.
A concerted effort is being made to bring RAIN into all levels of classrooms across the country. In this issue, you
can read about two examples of RAIN’s outreach to classrooms. One effort is focused on middle school
classrooms near Pasadena City College. The other is this summer’s Research Experience for Teachers at
Research Triangle Nanotechnology Network (RTNN) in North Carolina. They focused on creating lesson plans
interconnecting research applications with curriculum including the use of RAIN Network nanotechnology tools.
nanoHUB continues to be a strong partner of RAIN and the MNT community. RAIN enabled classroom labs, as
well as many other MNT workforce lectures and labs, are available at www.nanohub.org.
This October, the NSF ATE is soliciting proposals for a new national center, as well as MNT projects. A proposal
team is presently in the formation stages. If you are interested in collaborating on this grant opportunity, contact
Dr. Jared Ashcroft (jmashcroft@pasadena.edu).
The Nanotechnology Professional Development Partnership (NPDP) will again be offering a series of “free” live
streaming nanotechnology workshops during the 2019/2020 academic year. To begin the academic year, the
Introduction to Nanotechnology Workshop for Educators will be delivered on October 11, 18, November 8 and
15. Please visit www.nano4me.org/workshops for a workshop application.

The NACK Network, in the Penn State College of Engineering, is committed to supporting
the development of two-year degree programs in micro and nanotechnology across the
country by offering academic and educational resources.
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Remember, to learn more about utilizing RAIN in your classroom or schedule a session(s), visit nano4me.org/
remoteaccess. The RAIN team is dedicated to continuous improvement and meeting the needs of educators
and students across the country. Please engage with us and give us your feedback and constructive
suggestions. Visit and like us on Facebook at facebook.com/nanotechnology.rain to find more exciting new and
updates about the fascinating world of micro and nanotechnology.
June 2019

New RAIN Partner
The Department of Manufacturing Engineering at Georgia Southern University,
located in southeast Georgia, is one of the few Manufacturing Engineering
Programs in the nation which offers both hands-on undergraduate and graduate degrees in Manufacturing Engineering. One of the interesting topics in the
field of advanced manufacturing is nano/micro manufacturing. To prepare our
students for this field, we are excited to soon have a new building (under construction with completion 2020) equipped with a dedicated cleanroom space
(class 10000) for our students to learn various nano/micro fabrication and characterization techniques. With this initiative, the Department of Manufacturing
Engineering at Georgia Southern has recently acquired an Atomic Force Microscopy (AFM) model NX-10 from Park Systems.
To promote our capability and to encourage potential students to join our program, we are pleased to join RAIN
Network to help our community to learn more about nanotechnology. In this regard, we intend to help middle and
high school students, in addition to college students, learn more about nanotechnology and its opportunities by
providing remote and in-person access to observe and utilize our available tools.
If you are interested to learn more about our program or interested to have a remote or in-person demonstration,
please feel free to contact us at mbaniasadi@georgiasouthern.edu or call 912-478-2464.

RAIN at Posters on the Hill
A delegation of RAIN Network students, faculty and administration attended
the 23rd annual Posters on the Hill hosted by the Council for Undergraduate
Research and American Chemical Society in Washington, D.C. Pasadena City
College (PCC) student Vanessa Wolf was accepted to present her research
entitled “The Role of Remote Access in STEM Education” at the conference on
Tuesday, April 30, 2019 in the Rayburn Office Building.
During the trip to Washington, Vanessa, along with PCC Chemistry faculty, Dr.
Jared Ashcroft, and NACK Network's Director and Managing Director, Dr.
Osama Awadelkarim and Robert Ehrmann, visited the offices of Senator
Kamala Harris. In Senator Harris’s
office, the group met with Dr.
Kendrick Davis, STEM Education Legislative Fellow. The role of
undergraduate research and the utilization of remote access in enhancing
STEM Education were discussed at the meeting.
During the Poster session, Congresswoman Judy Chu visited Vanessa
and discussed her research. The group had a wonderful time in
Washington, D.C. and were excited to share the role of remote access in
the future of STEM Education. The trip was sponsored by the National
Science Foundation Early Career Undergraduate Research Experience
Grant.

Professional Development
Introduction to Nanotechnology Workshop
This workshop is designed for Post-Secondary and Secondary STEM educators, Guidance Counselors, School
Administrators, and others. There is no cost to participate if your application is accepted. Participants will be using a
free video conferencing app through zoom.us which will include breakout sessions, polls, discussion groups, etc.
They will be given opportunities to interact with the lecturers, other participants, and remotely accessible
nanotechnology equipment. Participants will be required to have a computer with webcam, microphone, speakers
and internet access.
Dates: four Friday sessions (Oct. 11, 18, Nov. 8, 15) from 11 am—4 pm EDT. To register, visit nano4me.org/
workshops

RAIN Outreach
RTNN introduces teachers to nanotechnology
through hands-on research projects
Nanotechnology concepts can be difficult to teach. How can students appreciate the nanometer length scale when they cannot see it without special instrumentation? This summer the Research Triangle Nanotechnology Network
(RTNN) is hosting 11 educators in the first year of its Research Experience for
Teachers program: Atomic Scale Design and Engineering. Participants were
recruited from local school districts and community colleges. Teachers will
work in small teams in RTNN research labs to create and characterize nanoscale materials or devices, connect their work to real-world applications, and
gain experience with state-of-the-art research tools and techniques. Research
projects include fabricating nanofibers for environmental remediation and designing microfluidic devices to be used
as biosensors. Teachers will develop new lesson plans that connect their research to STEM curriculum and include
the use of remote nanotechnology tools through RAIN network partners. After returning to the classroom, educators
will share their innovative lesson plans at local and national science educator conferences.

RAIN Outreach to K-12 STEM students
The RAIN Network has been performing outreach at Vaughn Next Century
Learning Center in San Fernando, CA over the past year, studying the effectiveness of how a series of RAIN-based active learning labs affects students'
perception and interest in science. Data has shown that using remote instrumentation is an effective way to teach the K-12 STEM student about advanced
technologies.
As part of the outreach, Pasadena City
College students attend classes and assist with labs. A parent science night was
also scheduled, where parents of the K12 students logged into RAIN and remotely controlled a Scanning Electron
microscope at Arizona State University. During the parent night, PCC brought
its Microsoft HoloLens to the event and demonstrated how augmented reality
can be implemented in teaching science.
It has been a great experience working with Vaughn. We hope that continuing
this project for the next five years will show the impact RAIN can have in the
classroom over an extended time period.

Professional Development
APPLY TODAY to join us at MNTeSIG in St. Louis
If you are interested in the relentless improvement of the micro and nano technology workforce, please consider
joining the Micro Nano Technology education Special Interest Group (MNTeSIG) on July 23, 2019 at the HI-TEC
Conference in St. Louis, MO. The full day 2019 MNTeSIG will build on the success of the 2018 HI-TEC MNTeSIG
and NACK CIBP Forum, as well as ongoing virtual MNTeSIG meetings (www.mntesig.net) working toward the goal
of MNT workforce improvement by building and fostering micro and nanotechnology communities across the
country. Participants will share ideas to strengthen and augment workforce development programs through
educational partnerships to benefit both today's and tomorrow's micro and nanotechnology workforce.
Featured speakers at this one day Collaboratory will be Dr. Todd Christenson of HT Micro and Dr. Celia Merzbacher
of SRI International.
Fellowship Update: Thanks to the NSF (via the SCME, Nano-Link, and NACK Centers), a limited number of
fellowships are still available to cover the cost of registration for MNTeSIG, the HI-TEC Conference, as well as a
$500 stipend to help cover the cost of travel and lodging. ($1200 value!).
Go to www.MNTeSIG.net to download the Fellowship application and presentation submission instructions.

