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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 Materials: Ferrofluid  NanoDays activity was conducted in November 
2008 at SMM. A total of 15 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 ferrofluid activity is to show that Òa material can act differently when 
itÕs nanosized.Ó The activity also shows that Òthe difference in behavior between magnetic 
black sand and ferrofluid is due to size. On the macroscale magnetite is magnetic, but on 
the nanoscale itÕs paramagnetic.Ó Three fifths of  the visitors explained that the activity 
was about magnets or magnetism, and did not touch on nanotechnology or properties at 
the nano-level. Two fifths of the explanations included information about nano science or 
size, either with or without magnets. Some respondents touched on the language of the 
objective, referencing the functions and properties of iron at the nano -level, though it was 
never explicitly stated. A full list of re sponses is included at the end of the report. 

Visitors  were asked how the activity related to nano. Many able to connect the activity 
with nano size or technology (see Table 1). Three fifths of the visitors  talked about 
magnetism or properties at the nano level, with a few noting how magnets affect nano-
sized iron. One fifth of visitors included in their response information about the small 
relative size of nano. A few others (13%) referred to the capabilities of science at the nano-
level, and few (13%) did not relate the activity to nano. A full list of responses is included 
at the end of the report.  

Table 1: Relationship to Nano  (n=15 *)  
  

Percent of Visitors  

Magnetism, Properties at the nanoscale  60% 

Size 20% 

Nanoscience and technology  13% 

Other  13% 

 

Visitor Interest and Enjoyment  

Overall, visitors enjoyed the activity. Almost all visitors (93%) found the activity to be 
interesting or very interesting. As well, many (87%) found the activit y to be 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 at the end of the report). 
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Table 2 : I nterest in the A ctivity (n=15)  
  

Percent of Visitors  

Very Inter esting  80% 

Interesting  13% 

Somewhat Interesting  7% 

Not Interesting  0% 

 
Table 3 : Enjoyment of the Activity (n=15)  

 
Percent of Visitors  

Easy  47% 

Somewhat Easy  40% 

Somewhat Difficult  13% 

Difficult  0% 

 
Ease of Understanding  

Visitors  easily understood the activity . Four fifths said the activity was easy or somewhat 
easy to understand (see Table 4). The one fifth of visitors who struggled with 
understanding the activity explained what th ey found difficult: ÒLearning the 
terminology;Ó ÒThe nano-sized iron which you put a magnet on it, it turns to spikes;Ó ÒTo 
realize that if you put a magnet to a liquid it turns into a solid.Ó 

Two visitors (13%) had further questions about the activity: ÒCan you buy it? Is it in toys?Ó 
and ÒHow much magnetic iron is on the planet?Ó 

Table 4 : Ease of Understanding  (n=15)  
 

Percent of Visitors  

Easy  53% 

Somewhat Easy  27% 

Somewhat Difficult  13% 

Difficult  7% 

 
Conclusion  

This activity engages and interests visitors very much. In addition, it easily teaches 
visitors about the difference in properties of objects when on the nanoscale in comparison 
to the macroscale.  
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Visitor Demographics  

Visitor info rmation was self-reported. The evaluator made an effort to recruit children for 
the activity, and three fifths of participants were between ages 8 and 11. Just over half 
(53%) of the visitors  were male. Most (80%) were at the museum with adults and 
childre n; the rest were in adult-only groups. On a ten-point scale (where 10 means a 
visitor is Òextremely interested in scienceÓ), four fifths of respondents gave a rating of 7 or 
higher. The remaining visitors  scored themselves at 5 or 6. 
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Appendix  

Visitor E xplanations of the A ctivity (n=15*)  
*some responses applied to more that one category 

60% (9) Magnets/Magnetism  
¥ How magnets work. 
¥ How magnetism works.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
¥ The magnetic poles.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
¥ About magnets, magnetizing stuff.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
¥ Activities with a magnet.  
¥ Magnets normally used for fridge. This shows that magnets can be used for other 

things.      
¥ Trying to explain how magnets can be used to transfer matter from one place to 

another even if it is a liquid.        
¥ Different properties of magnetic mass.         
¥ That magnets can react to magnets and form a chain.      

 
40% (6) Nano -sized science  

¥ Trying to show that if you make things nano-sized, like some sort of metal, and if 
you put it in a liq uid, then some magnets are attracted to it.                  

¥ That you can move things without gravity using nano.          
¥ Trying to show how magnetism can go beyond solids to nano sized pieces, act like 

a liquid and can use them the same way to be useful.        
¥ How nano sized magnets more suitable than regular magnets -- small enough 

pieces -- nano magnets are like melted iron but smaller, more nano magnets are 
strong. 

¥ Advances in technology, trying to get kids involved in science, nano is an advanced 
technology, science is not just about physics but is advancing.                                                                                                                                                                                                                                                                                                                                                                  

¥ Nano is a billion times smaller than me.  
 

13% (2) Other  
¥ How iron can turn into a liquid and then i t can go solid.                                                                                                                                                                                                                                                                                                                                                                                                                                                            
¥ Showed applied science in a practical sense. Interested in where you would take a 

liquid to magnetize it in an applied world.  
 

How the A ctivity R elat es to N ano (n=15*)  
* Some answers applied to more than one category 

60% (9)  Magnetism/Properties at Nano Level  
¥ Some nano metals are attracted to magnets.                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
¥ They use nano iron and it still works with magnets.  
¥ Without a magnet, it behaves like a liquid. With a magnet it behaves like a solid.      
¥ With the liquid each piece went from larger to small -- liquid particles are small -- 

become magnetized together in a chained sequence to form a solid shape.                                                                                                                                                                                                                                                                                                                                                        
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¥ No matter how small the magnet is it still has the same magnetic field. Iron that 
isn't magneti c can be magnetic no matter how small. 

¥ The little pieces, liquid, wasn't a liquid but behaved like a liquid because itty bitty 
nano sized pieces that behaved like a liquid.                                                                                                                                                                                                                                                                                                                                                                                

¥ Showing how small the particles are and can safely move the particles using 
magnets and its limitations.                                                                                                                                                                                                                                                                                                                                                                                                              

¥ The matter can be very, very small. That you might want to use magnets to move 
it.                                                                                                                                                                                                                                                                                                                                                                                                                                    

¥ Some nano metals are attracted to magnets.           
 

20% (3 ) Size  
¥ Nano is a thousand billion times smaller.                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
¥ Nano is little. Shows us that nano is different.       
¥ The little iron pieces were little and teeny and small.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
 

13% (2) Nano science and Technology  
¥ Pieces of nanosized stuff can be used to do lots of cool stuff.                                                                                                                                                                                                                                                                                                                                                                                                                                                      
¥ Shows they're expanding the use of nano technology for medical uses like 

unclogging an artery and finding internal body damage.                                                                                                                                                                                                                                                                                                                                                                                      
 

13% (2) Othe r  
¥ The liquid was very, very small.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     
¥ It would be bigger. 

 


