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THIS IS A FORMATIVE EVALUATION REPORT
Formative evaluation studies like this one often:

¥ are conducted quickly , which may mean
o0 small sample sizes
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0 brief reports
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0 a change in form or title of the final exhibit/program

This report was based on work supported by the National Science Foundation under
Grant No. ESI-0532536. Any opinions, findings, and conclusions or recommendations
expressed in this report are those of the author(s) and do not necessarily rdlect the views
of the Foundation.

N !.§CE Sarah Cohn
CoIENCE @ @ Science Museum of Minnesota
EDUCATION

120 West Kellogg Boulevard

St. Paul, MN 55102

scohn[at]lsmm[dot]org
Science (651) 265-5972

@ Museum
of Minnesotae

NISE Network Research andEvaluation - WWW. nisenet.org



Exploring Materials B Ferrofluids

Table of Contents

BaCKGIOUNG. ... s 4!
RESUILS AN DISCUSSION.......uiiiiiiiieeeeiiii e eee e et e e eeeaba e 4
F N 110V @ LY O] o 1=l 11 L= PRSP 4!
Visitor INterest and ENJOYMENT ... ...uu e i ie e ee e e ettt s s e s s e s e s e e e e e eaeaaaaaaeaaaanees 5!
Ease of Understanding the ACHVILY .........eeviiiiiiiiiiiiss et 5!
ViSItor DemMOQGraphiCs ......oooviiiiiiiiie e 6!
Y 0] 01T o 1 PP 7
ActivityOs Main MeSSAgE (NTL1L).......cviuieieiieeeieeeeeee et e et te e s e see et e et eete e st eseeeneaeeans 7!
ActivityOs Relation 10 NANO (NT8)..........cviiiveeireeeeeeieeeiesse et eee s te e s see et et eeteesste e sesseeeeeaeeans 7!

NISE Network Research andEvaluation WWW. nisenet.org




Exploring Materials B Ferrofluids

Background

Science Museum of Minnesota visitors were invited to participate in the NanoDays
activity, Exploring Materials B Ferrofluids in August, 2008 . A total of fifteen visitors
completed a selfadministered survey after doing the activity. The OnO value for each
guestion is reflective of the number of visit ors who responded to that question. Visitor
demographic information is available at the end of the report.

Results and Discussion

ActivityOs Objective
The Exploring Materials D Ferrofluids activity has one big idea and one learning goal.

¥ Big Idea: A material acts differently when it i s nanosized than it does when it is
bigger.

¥ Learning Goal: The difference in behavior between magneticblack sand and
ferrofluid is due to size. On the macroscale magnetite is magnetic, but on the
nanoscale itOs paramagnetic.

A number of questions were asked of the visitors to assess whether they picked up on the
big idea or learning goal. Visitors were asked what they thought the activity was trying to
show. Responses were coded into themes and all responses are included fagachin the
Appendix. Half of the visitors discussed magnetism of materials. Only one visitor
mentioned anything related to the big idea and no oneOs responses were related to the
learning goal. Instead, responses focused on magnetism and basic hanoscienceoncepts.
Two visitors were unsure what the activity was trying to show (see Table 1)

Table 1: VisitorsO Main Message (n=11%)

Magnetism 50%

Nano concepts  36%

DonOt know 17%
*Some visitors gavemore than one answer.

Visitors were asked how the activity related to nano. Only half of the visitors who
responded to the question were able to express a relatiorship (see Table 2) A full list of
responses may be found in the Appendix. The identified relationship is that the iron is
floating in the liquid as nanopatrticles.
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Table 2: R elation to Nano (n=8

Percent of Visitors

Relation expressed 50%

Relation not expressed 50%

Visitor Interest and Enjoyment

All of the visitors found the Ferrofluids activity OinterestingO or Overy intesing.O Three
quarters (73%) felt the activity was Oenjoyable,@hile only 7% felt the activity was Overy
enjoyableO(see Tables 3 and 3.

Table 3: Interest in Activity (n=15)

Percent of Visitors

Very interesting 33%

Interesting 67%

Somewhat interesti ng 0%

Not interesting 0%

Table 4: Enjoyment of Activit n=15

Percent of Visitors

Very enjoyable 7%
Enjoyable 73%

Somewhat enjoyable  20%

Not enjoyable 0%

Ease of Understanding the Activity

Less than half (40%) of the visitors thought the activit y was easy to understand(see Table
5). One of the visitors who experienced some difficulty in understanding the activity
explained what was difficult: Ol can see the difference in the appearance of magnetic
fields; not entirely sure of the connection to n ano technology?0O

Table 5: VisitorsO ease of understanding (n=15)
Percent of Visitors

Easy 40%
Somewhat easy 47%
Somewhat difficult 7%
Difficult 7%
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One visitor had a follow -up question: OWhy the difference in appearance of magnetic
field, liquid spiky, filings more continuous? Would different, lighter colored liquid show
more detail? Would a different shaped container - rectangular like a glass sandwich, make
a difference?0

Visitor Demographics

Visitors shared a strong interest in science, with nearly three-quarters (73%) rating their
interest between 6 and 10 on a 10point scale (where 10 meansa visitor is Gextremely
interested in scienceQ). Over half of the visitors who completed a survey (60%) were
female. All visitors were in groups made up of adults and children. A majority of visitors
were children between 8 and 12 years of ag€see Table §.

Table 6: Age of visitor (n=14)
8-12  64%
13-17 14%
18-21 0%
22-29 0%
30-39 7%
40-49 7%
50-59 7%
60+ 0%
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Appendix

ActivityOs Main Message (n=11)
*Some of thevisitor s gave more than one answer.

50% (6) M agnets/m agnetism

Magnetism and reaction.

It was trying to show how magnets can be alike and different.
Magnetism.

How magnets react to each other.

How magnets work.

To show that magnets can turn usually a liquid into a solid. Thanks!

KK K K K K

36% (4) Nano concepts
¥ Nano-meters.
¥ The difference between nanotechnology and the other technology. How nanotech
works.
¥ The elements, no matter how small, still do the same things. [This response is
incorrect - it is opposite of the big idea]
¥ The difference in a mineral as it is broken into smaller particles.

17% (2) Do nOt know
¥ Don't know. :)
¥ Not sure.

ActivityOs Relation to N ano (n=8)

50% (4) Relation expressed
¥ One of the things was nanosized.
¥ The ferro liquid is broken into nanopatrticles.
¥ The very fine shavings get smaller and smaller then become a liquid.
¥ The particles were small, puny magnets.

50% (4) Relation not expressed
¥ The little magnets to the big magnets.
¥ Seeing differences.
¥ Don't know.
¥ Not sure -- difference between liquid and fillings?
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