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THIS  IS  A FORMATIVE EVALUATION REPORT  

Formative evaluation studies like this one often:  

¥ are  conducted  quickly , which may mean 
o small sample sizes 
o expedited analyses 
o brief reports  

 
¥ look  at  an  earlier  version  of the exhibit/program, which may mean  

o a focus on problems and solutions, rather than successes 
o a change in form or title of the final exhibit/program  
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Background  

The Exploring Sructures: Buckyballs  is a NanoDays activity created in 2008. Buckyballs 
are tiny, soccerball-shaped molecules made of carbon. The activityÕs main objective is to 
teach participants Òbuckyballs are tiny, soccer ball-shaped molecules made of carbon.Ó A 
total of 20 visitors participated in an interview designed to measure their engagement 
with and comprehension of the activity. The ÒnÓ value for each question is reflective of the 
number of visitors who responded to each question. Additional visitor demographic 
information is available at the end of the report.  

Results and Discussion  

ActivityÕs Objective  

The objective of the Buckyballs activity is to teach participants Òbuckyballs are tiny, 
soccer ball-shaped molecules made of carbon.Ó Just over one third (35%) of respondents 
mentioned buckyballs when they spoke about what the activity was trying to show. Most 
of these responses referenced buckyballs in general, while a few participants included 
information about their shape or size. No respondents mentioned that buckyballs are 
made of carbon. Visitor explanations of the activity more frequently related to nano size 
or technology (45%). Other responses referenced atoms/molecules, molecular structure, 
uses of carbon, or something else(see Table 1). A complete list of responses can be found 
in the Appendix.  

Table 1: Visitor Explanations of activity (n=20*)  
 

Percent of Visitors  

Nano 45% 

Buckyballs  35% 

Atoms/Molecules  20% 

Structure  15% 

Uses of Carbon  15% 

Other  15% 

*Some visitors shared more than one response. 

Participants in the Buckyballs  activity routinely related it to nanotechnology. When asked 
how the activity related to Ònano,Ó half of respondents specifically spoke about the relative 
size of buckyballs, many of them using ÒnanoÓ vocabulary. One quarter of respondents 
focused on the smallness of nano, while a few others (15%) talked about properties at the 
nano-level. A complete list of responses can be found at the end of the report.  

Visitor Interest and Enjoyment  

Visitors engaged well with the activity. Almost all visitors (90%) found the activity to be 
interesting or very interesting. As well, almost all visitors (90%) found the activity to be 
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enjoyable or very enjoyable. None of the participants stated they did not enjoy or were not 
interested in the activity (see Tables 2 and 3 in the Appendix). 

Ease of Understanding  

Two thirds of visitors indicated the activity was easy to understand (see Table 4 in the 
Appendix). The one fifth of respondents who found the activity to be difficult or 
somewhat difficult were asked to share what they found difficult. Two respondents noted 
the difficulty of trying to Òimagine something that sizeÓ or Òworking with atoms when you 
canÕt see them.Ó Two others noted that they struggled with putting the buckyballs 
together. An additional respondent mentioned that it Òcould be simpler for younger kids.Ó 

Less than a fifth of the visitors (15%) had questions about the activity: 

¥ I'd like to know where, w hat percent of an atom is made of buckyballs? What 
prevents use of buckyballs as lubricants? Other uses of buckyballs? Must be some 
way to contain them - how does movement happen naturally? Question how they 
actually move.  

¥ Is there dust in atoms, do they exist inside each other?  
¥ My questions were answered during the activity. 

Visitor Demographics  

Visitor information was self -reported. The evaluator made an effort to recruit children for 
the activity, and two fifths of the participants were between the ages of 8 and 11. Another 
fifth of visitors were between ages 12 and 17, while the remainder of participants were 
adults over 18.  

Three fifths (60%) of the participants were female, and all were at the museum in groups 
of children and adults. On a ten-point scale where 1 meant that they had Òno interest in 
scienceÓ and 10 meant they were Òextremely interested in science,Ó almost all visitors 
(90%) gave a rating of 7 or higher. 
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Appendix  

Visitor Explanations of Activity (n=20*)  
*Some responses applied to more than one category. 

 
45% (9) Nano  

¥ We learned about nano. 
¥ Trying to show nano-sized; what a nano is; explains it. 
¥ How they found a shape of a nano, and how it was formed. 
¥ About nanotechnology. How small a nano is.                                                                                                                                                                                                                                                                                                                                                                                                                                                     
¥ A property of atoms that can be used in nanotechnology. 
¥ About different kinds of nanos.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
¥ Nanometers are really, really tiny.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
¥ Trying to demonstrate something too small to see.                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
¥ How big [atoms]  are. One billionth of a meter is stuff we made.  

 
35% (7) Buckyballs  

¥ To learn about buckyballs. 
¥ Trying to show us how science found out about buckyballs, how they were like 

soccer balls, and created models out of them.                                                                                                                                                                                                                                                                                                                                                                                       
¥ That buckyballs are really small.   
¥ These buckyballs are very small. They are 60 atoms. Some are 100.            
¥ What a buckyball is.  
¥ [Buckyballs] have 60 sides.  
¥ We learned about buckyballs. 

 
20% (4) Atoms/Molecules  

¥ Molecule. What it looks like.       
¥ We learned about atoms.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
¥ What carbon atoms look like.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
¥ Atoms.  

 
15% (3) Structure  

¥ Trying to  show the construction - how atoms get together to become a larger unit.                                                                                                                                                                                                                                                                                                                                                                                                                                    
¥ How different carbon  looks.        
¥ What carbon is and how it can be different forms.  

 
15% (3) Uses of Carbon  

¥ Use [buckyballs]  as a lubricant. 
¥ We were provided example of future use. 
¥ [How carbon can] help our future when they figure out how to build it.  

 
15% (3) Other  

¥ Thought opener - trying to engage the concept about matter, the building blocks of 
matter.                                          

¥ Primarily shown a property.  
¥ I don't know.   
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How the activity relates to nano (n=20*)  
*Some visitors gave more than one response. 

 50% (10) Nano and buckyballs  
¥ Building a model of a buckyball, which is one nano wide.             
¥ Nanotechnology deals with smallest components of existence. Buckyballs are 

among those.  
¥ Bucky balls are really small.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
¥ These balls are quite a bit smaller than soccer balls.                                                                                                                                                                                                                                                                                                                                                                                                                                                               
¥ Cause the ball is small, nano is small.                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
¥ Nano is like about the size of actual buckyballs.      
¥ Because things we were making are really, really small.                                                                                                                                                                                                                                                                                                                                                                                                                                                              
¥ Nano is one billionth - as big as a nano. This part (the ball) is as big as a nano.         
¥ Because in real life they're tiny.              
¥ Scientists do use models to find out about nano, and we used a model here.                                                                                                                                                                                                                                                                                                                                                                                                                                           

 
25% (5) Nano size  

¥ A billion nanos make up us.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
¥ Nano is tiny, tiny.  
¥ It's very small.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     
¥ It's smaller.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
¥ Small things.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

 
15% (3) Nano Properties  

¥ If something is fluid about them, nanotechnology would be interested in using 
them.          

¥ It shows you how they're lubricated and slide past and how they're used and 
research being done. Shows you what nanocarbon looks like.                                                                                                                                                                                                                                                                                                                                                                              

¥ Shows the shape of nano; tells and relates it to your life.                     
                                                                                                                                                                                                                                                                                                                                                                                                                                       

15% (3) Other  
¥ It's visible.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
¥ Maybe idea of having different sizes to show kids get smaller and smaller.  
¥ How it looks? I  have no idea. 
 

Table 2: Visitor interest in the activity (n=20)  
 

Percent of Visitors  

Very Interesting  30% 

Interesting  60% 

Somewhat Interesting  10% 

Not Interesting  0% 
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Table 3: Visitor enjoyment of the activity (n=20)  
 

Percent of Visitors  

Very Inter esting  15% 

Interesting  75% 

Somewhat Interesting  10% 

Not Interesting  0% 

 

Table 4: How easy the activity was to understand (n=20)  
 

Percent of Visitors  

Easy  65% 

Somewhat Easy  15% 

Somewhat Difficult  10% 

Difficult  10% 

 

 


