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How 
3 Midwest Museums get 

Nano!  
into their buildings 





















Rotation Schedule 

!  4 month rotation between each museum 

!  Each museum has the exhibit during different 
seasons over 3 years 

– NanoDays 

– Summer 

– Field trip season 

– Fall 



Programming around the exhibit is 
easy with NISE Network resources! 

!  Turns nano into a daily experience 

!  Facilitated by volunteers, interns, and 
education staff 

!  Creates a longer dwell time 



Train your floor staff and program 
guides! 
!  Exhibit component manual 

!  Educator’s guide 

!  Nano posters 



Exhibit Maintenance 

!  Maintenance is super easy 

!  Exhibit is really heavy 

!  Very easy to configure 



3 Recommendations 

!  Train your staff and volunteers! 

!  Partner with local scientists and engineers 

!  Utilize NISE Network resources 



3 Reasons We Would Do It Again 

!  Reached walk-in visitors with nano on a 
daily basis 

!  Increased literacy, confidence, and 
interest in nano 

!  Provides new experiences and 
increases awareness 



“I want to be a 
nano scientist” 



 
 
 
 
 
 
 
 
 
 
 
 
Nano  
Mini-Exhibition: 
Getting Nano in 
your Building 
 
 

South Dakota Discovery Center 
Pierre, SD 
 
Kristie Maher,  
Executive Director 



NANO EXHIBITION on display 

NEWS RELEASE – For Immediate Release 
 
Experience Nano  at the SD Discovery Center 
Local science center granted a new exhibition. 
 
 
 
The SD Discovery Center in Pierre has taken delivery of a brand new exhibit.   
Nano – Imagine and discover a world you can’t see! is now on permanent display.  The 
Center applied to the Nanoscale Informal Science Education Network (NISE Net) to be 
selected to become of the home of one of fifty Nano exhibits.  The exhibit development, 
building and delivery was funded by the National Science Foundation. 
 
“We have built exhibits, rented exhibits and purchased used exhibits.  This is the first time in 
my tenure that we have received a complete, turn-key exhibit delivered at no charge to 
our doorstep.”  Say executive director, Kristie Maher.  Through this NSF grant, the NISE 
Network is making this very hot science topic available to audiences all over the country.   
 
Maher encourages families to visit to get their kids thinking about what the “nano” in “i-
pod nano” really means.  And to learn about the many, many other nano applications 
that are already all around them.    
 
The Center will soon be adding a Nanotechnology Family Science Night kit to its “Science 
to Go” loan kit program this fall.  Schools, afterschool programs, scouts, churches and 
other organizations will be able to rent it to put on a fun, simple family night. 

 



NANO DAY to go! 
! The SD Discovery 

Center has an 
extensive teaching 
kits and family 
festival loan 
program.  We’ve 
made both Nano 
Day kits available 
for loan.   



NANO DAY at the Center 
! Nearly 300 children 

participated in 
Nano Day 2013 at 
the Center.  It was 
held during an 
early release from 
school day.   



NANO 
for girls in science 
Nano scientist, Yao Bing, of the 
University of South Dakota 
presented on nano-careers at 
our  2012 conference.  She use 
the Nano Gold activity as part 
of her presentation.   
 
The Nana Days kits were 
hosted by our local AAUW 
branch during the 2013 Pierre 
WIS exhibit hall. 
 
WIS participants tour the Nano 
exhibit during the closing 
reception annually. 
 
 
 



Inspiration! 
During their research, they visited 
our  NANO exhibit, they used the 
NISE Network website where they 
connected with a nano-scientist 
from the Oak Ridge National 
Laboratory.  In an extensive 
meeting with him they presented 
their product and received 
feedback and mini-lessons. 
 

The Stanley County, SD  
FIRST Legos Robotics team 
designed “nano pants.”  They 
are wearing their pants as 
they accept awards for the 
project. 



NANO future possibilities 
!  Nano camps for middle and 

high school kids.  Partner with 
universities to design and 
present the camps.  Use 
nano exhibit and kits as part 
of curriculum. 

!  Traveling Nano festival  - our 
staff would take Nano Days 
kits on the road to schools, 
fairs. 

!  Loan out the Nano Mini 
Exhibit to museums or 
libraries in the state. 
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Liquid Crystals 

Ben Taylor 
Interdisciplinary Education Group 
University of Wisconsin-Madison 



Liquid Crystals (LC) 

Solid Liquid Crystal Liquid 



External Forces Affect the 
Liquid Crystals 

•  Temperature 
•  Electric Current  
•  Magnetic Field 

Affecting the alignment affects 
the color. 



Liquid Crystal Sensor 
•  Sensor = thin film of nematic L.C. 
•  Nematic phase has anistropic optical properties  
•  When viewed through crossed polarizing lenses, the sensor appears bright.   
•  Marker vapor disrupts the LC organization, sensor appears dark. 
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 A quick view of!
NanoDays 2013 at Purdue!

Dr. Tanya Faltens!
Purdue University 

 



Activities Layout- 46 tables  +  
Mock Cleanroom and Wirebonding 



NanoDays Talks 



Crystal Viewer Tool 
http://nanohub.org/resources/crystal_viewer 



Introducing Modeling: Graphene  



Carbon Nanotube 



Building a CNT 



Structural Defects! 



Entering structural parameters 



Rock Candy 



Bucky Ball 



NOBCChE STEM Weekend Oct. 5-  
Middle School Teacher Workshop 



Invitation to NanoDays 2014 
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Engaging Bilingual Audiences 

Hosted by Children’s Museum of Houston!
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Saint Louis Science Center 

Cultural Events and Community 
Partnerships!



 
 
 

Society of Hispanic  
Professional Engineers (SHPE) 
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North American Taiwanese Engineers 
Association (NATEA) Symposium 
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FIRST Robotics 
International Friendship Day 
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Cultural Events and Community 
Partnership Successes!
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Children’s Discovery Museum 
Bethany Thomas 

!!

!!

Regional Meeting 
October 2013 
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Universal Design & Team-Based 
Inquiry 
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Universal Design 
Mitten Challenge - Original 

!
!
!
!
!

!

3245,67$I!
C> J8)!$(!'!3'+4!$7!$.1(!2+B,>!
D> K4/!)$!08+65!'!*$8,1!$8)!$7!)*1!04+&=,@!6+=1!)*1!$(1!,*$%(!+(!)*1!3+&)841>!L4!08+65!'(!
+51'!$7!/$84!$%(!8,+(<!)*1!04+&=,>M!
N> O$%!)4/!08+65+(<!%+)*$8)!)*1!2+B,>!!F,!+)!1',+14!$4!*'45149!
!
86+,9$5*&7'*5&':!
F)’,!5+P&86)!)$!08+65!,2'66!)*+(<,!+7!/$84!)$$6,!'41!)$$!0+<I!Q$84!R(<14,!'41!S8,)!)*1!
4+<*)!,+A1!7$4!08+65+(<!%+)*!)$/!04+&=,>!L.1(!2+B,!&$.14!/$84!R(<14,!'(5!2'=1!/$84!
*'(5,!0+<<14@!,$!/$8!&'(’)!%$4=!',!1',+6/!$4!341&+,16/!%1'4+(<!)*12>!T+=1!1.14/$(1!
16,1@!,&+1(-,),!'(5!1(<+(114,!(115!)*1!4+<*)!,+A1!)$$6,!7$4!)*1!S$0>!!
F(!)*1!R165!$7!('($)1&*($6$</@!41,1'4&*14,!,)85/!'(5!2'=1!-(/!)*+(<,!)*')!'41!
21',8415!+(!('($21)14,>!?!('($21)14!+,!'!0+66+$()*!$7!'!21)14>!K*')’,!.14/@!.14/!
,2'66U)*1!,+A1!$7!')$2,!'(5!2$61&861,@!)*1!08+65+(<!06$&=,!)*')!2'=1!83!1.14/)*+(<!
+(!$84!%$465>!
V$.+(<!')$2,!'4$8(5!%+)*!41<86'4!)$$6,!+,!=+(5!$7!6+=1!)4/+(<!)$!08+65!,$21)*+(<!$8)!
$7!)$/!04+&=,!%+)*!$.1(!2+B,!$(!/$84!*'(5,I!?,!)*1!(1%!R165!$7!('($)1&*($6$</!
51.16$3,@!%1!2'/!01!'061!)$!8,1!')$2,!'(5!2$61&861,!S8,)!6+=1!08+65+(<!06$&=,@!
38W(<!)*12!)$<1)*14!1',+6/!)$!&41')1!-(/!,)48&)841,!'(5!2'&*+(1,>!!
!
;&<57$5,67$5'+'&:5
X&+1(-,),!8,1!,31&+'6!)$$6,!'(5!1Y8+321()!)$!%$4=!$(!)*1!('($,&'61>!!O'($,&'61!
,&+1(&1!7$&8,1,!$(!)*+(<,!)*')!'41!21',8415!+(!('($21)14,@!+(&685+(<!')$2,!'(5!
2$61&861,@!)*1!0',+&!08+65+(<!06$&=,!$7!$84!%$465>!
F(!)*1!R165!$7!('($)1&*($6$</@!41,1'4&*14,!,)85/!'(5!2'=1!-(/!)*+(<,!)*')!'41!
21',8415!+(!('($21)14,>!!Z?!('($21)14!+,!'!0+66+$()*!$7!'!21)14>M!O'($)1&*($6$</!
'66$%,!)*12!)$!2'=1!)*+(<,!6+=1!,2'6614@!7',)14!&$238)14!&*+3,!'(5!(1%!215+&+(1,!)$!
)41')!5+,1',1,!6+=1!&'(&14>!



UD Investigative Questions!
!!

C> :*')!16121(),!$7!)*1!'&-.+)/!5$!/$8!)*+(=!'41!
)*1!2$,)!*163786!7$4!.+,+)$4,!%+)*!.'4/+(<!
5+,'0+6+-1,9!

!

D>!:*')!16121(),!$7!)*1!'&-.+)/!5$!/$8!)*+(=!%+66!
341.1()!31$361!%+)*!.'4/+(<!5+,'0+6+-1,!74$2!
7866/!1(<'<+(<!',!+()1(5159!

N>!:*')!'41!3$,,+061!,$68-$(,!)*')!&$865!01!8,15!
)$!16+2+(')1!)*$,1!0'44+14,9!

[>!L)*14!($)1,"!



Universal Design Panelists Feedback!
!!
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,+A1@!1)&>!
!

• F)_,!'!)'&-61!'&-.+)/!8,+(<!7'+46/!6'4<1!$0S1&),!)$!
2'(+386')1!
!

• J41,1()14!,3$=1!5+41&)6/!)$!3'(16+,)!
!

• O$!,&1(),!$4!04+<*)!6+<*),!'(5!,$8(5,!
!

• ̀ 1,)84+(<!'(5!3$+(-(<!)$!.+,8'6,!7$4!41+(7$4&121()!
<$$5!
!

• #'.+(<!%4+B1(!+(7$42'-$(!)$!41'5!
!
!
!



Universal Design Panelists Feedback!
!!

D>5586+,5#?#0#',$5&@5,6#5+/%)7,45A&54&"5,67'B5<7??5
12#)#',51#&1?#5<7,65)+247'*5A7$+C7?7%#$5@2&05@"??45
#'*+*7'*5+$57',#'A#A:5

5

• K$$6,!'41!'(!1])1(,+$(!$7!*'(5,!($)!S8,)!&$.14+(<!)*1!
*'(5,!
!

• X+286')1,!+('0+6+)/!)$!8,1!*'(5,!%*+&*!2'=1,!
,$21$(1!%+)*!'!*'(5!5+,'0+6+)/!8(&$27$4)'061a!b$(’)!
6+=1!38W(<!)*+(<,!$(!*'(5,!Z)'&-616/!$;1(,+.1M!
!

• c+5,!)*')!'41!&682,/!2+<*)!($)!%'()!)$!5$!'&-.+)/!
01&'8,1!$7!120'44',,21()!
!

• c+5,!&$865!<1)!748,)4')15!



!!

Universal Design Panelists Feedback!

!"#$%&'5D5/&'%'"#AE5
5

• d,1!'!2$516!$7!)*1!*$8,1!($)!S8,)!'!3*$)$!,$!($(e
,+<*)15!+(5+.+58'6,!&'(!)$8&*!)*1!$0S1&)!)$!<1)!'(!
+51'!
!

• K$$!5+P&86)!7$4!286-361!5+,'0+6+-1,a!+(5+.+58'6,!
%+)*!*'(5!5+,'0+6+-1,!&'(($)!01!7866/!1(<'<15@!$(6/!
.140'66/!
!

• K$$!28&*!+(7$42'-$(!)$!41'5!')!$(1!-21!
!

• f14/!*'45!)$!7866/!1(<'<1!*1'4+(<!5+,'0615!
+(5+.+58'6,!%+)*$8)!'(!+()14341)14!
!



Universal Design Panelists Feedback!
!!

F>5586+,5+2#51&$$7C?#5$&?"%&'$5,6+,5/&"?A5C#5"$#A5,&5
#?707'+,#5,6&$#5C+227#2$:5

5

• d,1!&6'23,!$4!<4',3+(<!51.+&1!+(,)1'5!$7!2+B,!
!

• :$4=!+(!3'+4,!)$!*163!$(1!'($)*14!
!

• d,1!'!2$516!$7!)*1!*$8,1!($)!S8,)!'!3+&)841!
!

• d,1!)*1!0'&=!$7!+(5+.+58'6’,!*'(5!)$!54'%!,*'31,!$7!
61<$,!!
!

• V'=1!,841!)$!51,&4+01!,*'31,!$7!61<$,!($)!S8,)!,+A1!
Z,Y8'41@!41&)'(<61a!6'4<1@!,2'66M!
!

• d,1!0+<<14!06$&=,@!,+2361!51,+<(,!'(5!2$516,!



!!

Universal Design Panelists Feedback!

!"#$%&'5F5/&'%'"#AE5
5

• d,1!'!.'4+1)/!$7!)$$6,!+(,)1'5!$7!2+B,!6+=1!,'6'5!
)$(<,@!)%11A14,@!&*$3,-&=,@!1)&>!
!

• ?66$%!+(5+.+58'6,!)$!,161&)!)*1!&$2361]+)/!$7!)*1!
51,+<(!'(5!)$$6,!%*+&*!'66$%,!)*12!)$!08+65!$(!
1]314+1(&1!
!

• J4$.+51!'!Eg?!,*11)!!74$2!341.+$8,!1]314+(&1,!
!

• h41'=!)*1!+(7$42'-$(!'(5!+(,)48&-$(,!+()$!&*8(=,!
5



Universal Design Panelists Feedback!
!!

G,6#25'&,#$E5
5

• X$21!5+5(’)!6+=1!)*1!'&-.+)/!')!'66!
!

• ?(]+1)/e+(58&15!'&-.+)/a!748,)4'-(<!
!

• V'=1!,841!)$!+(&6851!6$),!$7!.+,8'6,!+(!,311&*!',!%166!
',!'+51,!Z415!+,!*$)a!0681!+,!&$65M!
!

• K*+(=!$7!5+;141()!41'6!%$465!&$((1&-$(,!)$!+668,)4')1!
'(!'&-.+)/!Z5$66*$8,1!,&'61!.,>!41<86'4!,&'61a!
2+&4$,84<14/M!
!

• X$21!+(5+.+58'6,!%+)*!*'(5!5+,'0+6+-1,!&'(’)!1.1(!
38)!$(!)*1!2+B,!,$!8,1!5+;141()!2')14+'6,!7$4!
5+;141()!5+,'0+6+-1,!



!!

Universal Design Panelists Feedback!

G,6#25'&,#$5/&'%'"#AE5
5

• b$(’)!7$4&1!.+,+)$4,!)$!3'4-&+3')1!
!

• b12$(,)4')1!R4,)@!)*1(!61)!)*12!)4/!+)!
!

• V$516!$7!C!0+66+$(!
!

• ?,=!+7!)*1/’5!6+=1!)$!5$!+)!$(!)*1+4!$%(!$4!+7!)*1/’5!
6+=1!)$!5$!+)!)$<1)*14!^!2'=1!,841!)$!',=!')!)*1!
01<+((+(<!,$!($)!)$!+236/!5$+(<!+)!+(&$441&)6/!
!

• d,1!08661)!3$+(),!$4!H',*&'45,!%+)*!.$&'086'4/!'(5!
,)13,a!2$41!3+&)841,!

H+'&5I5
J#24K5)#245$0+??5



!!

Universal Design Reflection!

(A#'%@451+L#2'$57'5,6#51+'#?7$,$95@##AC+/B5
!
• !"#$%&"'()"*+"&%+,(^!(115!2$41!2$516,!$7!)*1!*$8,1!%+)*!
5+;141()!&$2361]+-1,!

• -..(/$01(2%3"(4(5%'46%2%+,(^!748,)4'-$(!%+)*!5$+(<!)*1!
'&-.+)/a!&$865(_)!3*/,+&'66/!38)!$(!

• 72.8"'(4&"(4(9&.62"/(^!($)!'&&84')1a!,31&+'6+A15!)$$6,!6+=1!
)$(<,!'(5!)%11A14,!,*$865!01!8,15!

• 7..5(%:'+&$0;.:'!^!=113!1]36'('-$(,!,*$4)!'(5!)$!)*1!3$+()!

• 7..5(+40;2"(.6<"0+'(^!6'4<1!$0S1&),!)$!2'(+386')1!



!!

Universal Design Improvements!

i*'661(<1!jC"!!k48,)4'-$(!$7!($)!01+(<!'061!)$!5$!)*1!
'&-.+)/!
•  ?55!'!3*/,+&'6@!)'&-61!2$516!$7!)*1!*$8,1!
•  i*$+&1!$7!&$2361]+)/!
•  i*$+&1!$7!)$$6,!
!
i*'661(<1!jD"!!i$(78,+(<!i$(&13)8'66/!
•  J4$.+51!41'6e6+71!)$$6,!'(5!&$((1&-$(,!
•  d,1!)*1!4+<*)!)$$6!7$4!)*1!S$0!Z1]'2361!6+B61!
,&41%54+.14!7$4!6+B61!,&41%!.,>!6'4<1!,&41%54+.14!
7$4!6'4<1!,&41%M!

•  h41'=!83!)1])l+(7$42'-$(!+()$!&$23$(1(),!
•  ?55!'!%*+)10$'45!7$4!'55+-$('6!&$228(+&'-$(!
!



!!

 
Universal Design 
Mitten Challenge – Revised 
 

C>!i*$+&1!$7!i$2361]+)/!^!01<+((14@!
+()14215+')1!'(5!'5.'(&15!1]314+1(&1,!
!
D>!i*$+&1!$7!K$$6,!4+<*)!7$4!)*1!S$0!^!)$(<,!%+)*!
6'4<1!%$$51(!06$&=,a!&*$3,-&=,!$4!)%11A14,!
%+)*!,8<'4!&801,!
!
N>!J*$)$,!$7!41'6e6+71!&$((1&-$(,!^!3*$)$!$7!
&61'(!4$$2!g!1Y8+321()a!2+&4$,84<14/a!&4'(1!
2$.+(<!$.14,+A15!$0S1&),!
!
[>!X2'66!0+),!$7!+(7$42'-$(!^!$(1!3'<1!314!
&$(&13)!$4!08661)!3$+(),!7$4!+(,)48&-$(,!



!!

Universal Design Implementation!

•  X*'41!b$&821(),!%+)*!X)';!
!

•  G1.+1%!?&-.+-1,!+(!F(($.'-$(!X)'-$(!'(5!2'=1!
'334$34+')1!&*'(<1,!+(!'&&$45'(&1!%+)*!
d(+.14,'6!b1,+<(!

!

•  F(&$43$4')1!d(+.14,'6!b1,+<(!+(!\]*+0+)!
b1.16$321()!

!

•  b+,&8,,!%+)*!b+41&)$4!)4'+(+(<!$33$4)8(+-1,!
!

•  h4+(<!+(!$84!$%(!3'(16+,),!
!

•  X)';!5+,&8,,+$(!'0$8)!$)*14!34$<4'2,!%1!&'(!
+(&$43$4')1!8(+.14,'6!51,+<(!

!
!

!



Universal Design 
Workshop  

Peter Jacobsen 



Universal Design Overview 
Main Concepts 
1.  Repeat and reinforce main ideas  
2.  Multiple entry points / ways of 

engagement 
3.  Physical and sensory access 

Universal Design is good for EVERYBODY 
in your audience! 



Ferro Fluid 
! Pros- 

! Demonstration is tactile, visual. 
! Magnets are engaging to many 

audiences. 
! Kit comes with written information which 

may aid the hearing impaired. 
 



Ferro Fluid 
! Cons- 
! Magnets and test tubes are small 

and may be difficult for some 
visitors to manipulate. 

! Visually impaired visitors have no 
way of sensing what is occurring 
inside the liquid. 

! Information not tied to any 
common real life examples  

! Information sheet takes a few 
minutes to read and comprehend. 

 
  



1. Repeat and reinforce main ideas 
!  Decide on main point and repeat it throughout 

activity 
!  “Materials can act differently when they are nanosize” 
!  “Ferrofluid is a liquid, except when it is magnetized, it 

turns into a solid.” 

!  Signs and Labels on tubes to repeat and reinforce 
concepts 

 

Solutions 

Now Its Solid! 



Solutions 
2. Multiple entry points / ways of engagement 

!  Use real life examples and analogies. 
!  “If you blend ice down into small enough 

pieces in a blender it starts to act like a liquid. 
Kind of like what is happening here except the 
pieces of magnet are even smaller!” 

!  “Have you ever seen anything else make a 
pattern like that on a magnet? ” 

!  Layer Content 
!  Have more detailed and technical content 

available for people interested in learning 
more. 

!  Simple basic background content on magnets. 

 



3. Physical and sensory access 
!  Physical model of the spikey shape the fluid makes 
!  Handles on magnets to make them easier to 

manipulate. Tubes made bigger or mounted on a 
board. 

!  Break up info on sheet into bullet points or highlight 
important points to make it easier to comprehend 
quickly. 

!  Supply other ways to feel or see magnetic fields and 
magnets. 

 

Solutions 



! Good design for young children is nearly the 
same as Universal Design! 

! Need to schedule enough project development 
time to make it happen. 

! Pair nano kits together to supply multiple entry 
points to the same main idea. 

! UMD student projects with the Nano Kits lead to 
new ways of using them. 

! Evaluation and training.  


