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Super Stripped Down Motor 
EDGE Moore Refurbishment Project 
 

Study Goals 
In 2016, the Exploratorium Visitor Research and Evaluation team conducted a research study 
called Exhibit Designs for Girls’ Engagement (EDGE) in science museums which produced a 
set of Design Attributes for increasing girls’ engagement with STEM exhibits. The purpose of 
this study is to evaluate exhibits that have been developed or refurbished to incorporate the 
EDGE Design Attributes.1 
 
General goals:  

• To confirm that visitors can build a basic understanding of the exhibit’s content 
• To uncover visitors’ frustrations and confusions 
• To look at visitor experience at the refurbished exhibit by gender 

  

 

Exhibit Description 
SUPER STRIPPED DOWN MOTOR lets people see and explore the 
basic components of an electric motor. At the exhibit, visitors 
hang a small coil of copper wire by its projected ends in a metal 
cradle poised above a strong magnet. The coil becomes an 
electromagnet when the visitors press a button that sends a 
small current through the cradle. This electromagnet interacts 
with the magnet below, causing the coil to spin. 
 
There are two coils types: orange and blue. Orange coils have 
nail polish on the top half of their projected ends. This causes a 
slight stopping and re-starting of the magnetic effect, leading 
the coil to spin continuously.  In contrast, the non-painted blue 
coil will spin erratically. 
 
 
EDGE Design Attribute Assessment 

 
 

The exhibit is open-ended. 

 
 

The exhibit label includes at 
least one image of a person. 

 
 

The exhibit includes a use 
drawing. 

                                                
1 See Appendix B for a summary EDGE Design Attribute Chart. 
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Methods 
Uncued observations and interviews were conducted. A researcher randomly selected 
visitors who crossed an imaginary line on the floor that stopped facing the exhibit with two 
feet planted and either looked at or touched the exhibit for approximately 2 or more 
seconds. 
 
Uncued visitors do not know they are part of the study until after they finish using the 
exhibit, so their behavior can be considered representative of normal use patterns. This 
means that some of the visitors in this study may have used the exhibit only briefly. 
Visitors were approached after they left the exhibit and asked if they would be willing to 
participate in a 5-question interview2 about their experience at the exhibit. 
 

 

Demographics 
 

Estimated Gender N=23 
M 10 
F 13 

  
English as a Second Language? N=23 

No 21 
Yes 1 

Yes but fluent 1 

  
Estimated Age N=23 

8-13 11 
14-17 1 
18-29 3 
30s 5 
40s 1 
50s 2 
60+ 0 

  
Visitor Group Composition N=23 

Adults only 5 
Adults with kids 11 

Adults with kids and teens 0 
Teens only 2 
Class group 5 

 

                                                
2 See Appendix C for the interview instrument used. 
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Findings 
 
Prior Experience 

Visitors were asked if they had any special interest or background that might have helped 
them understand what they saw at the exhibit.  
 

• Most visitors we spoke to (78%) had no to very little prior experience or interest that 
would have helped them understand the exhibit. 
 

 
ALL  FEMALES MALES 

Experience Level N=23 % of 23 N=13 % of 13 N=10 % of 10 

Not at all 11 48% 7 54% 4 40% 

Novice (related 
hobbies/experiences) 

7 30% 4 31% 3 30% 

Expert (related work or 
education) 

4 17% 2 15% 2 20% 

 
 
Holding Time 

This is the time the visitor spent using or otherwise engaged with this exhibit. The amount of 
time a visitor spends at an exhibit is influenced by many factors and can indicate level of 
engagement or interest, but not as a measure on its own. 
 

• For both genders, the minimum times spent were by solo adults and the maximum 
times spent were by children accompanied by an adult. 

 ALL FEMALE  MALE 
Time spent at 
exhibit 

mm:ss 
(N=23) 

mm:ss 
(N=13) 

mm:ss 
(N=10) 

Mean 0:49 0:50 0:49 

Median 0:45 0:33 0:59 

Minimum 0:14 0:14 0:21 

Maximum 3:00 3:00 1:12 
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Visitor Behaviors 

Visitors were observed as they used various parts of the exhibit. 
 

• All visitors tried to make at least one coil spin, with most (70%) succeeding. 
• No one felt the force of the coil while pressing the button. 
• Most visitors (73%) did not appear to look at the coil label, which describes the 

difference between the orange and blue coils. 
• Females appeared to be more diligent about putting both coils in the cradle than 

males (85% vs. 60%). 
• Four visitors tried the ‘straighten the coil edges’ hint. 
• Two visitors were observed trying to stack multiple coils in the cradle 

simultaneously. 
• Five visitors walked up to the exhibit when a coil was already in the cradle. 

 

 
ALL FEMALES MALES 

Put a coil in cradle? N=23 % of 23 N=13 % of 13 N=10 % of 10    
Yes, orange coil only 1 4% 1 8% 0 -- 
Yes, blue coil only 5 22% 1 8% 4 40% 
Yes, both coils 17 74% 11 85% 6 60% 
No 0 -- 0 -- 0 -- 
Pressed/held button?       
Yes, for orange coil only 2 9% 1 8% 1 10% 
Yes, for blue coil only 3 13% 1 8% 2 20% 
Yes, for both coils 18 78% 11 85% 7 70% 
No 0 -- 0 -- 0 -- 
Got coils to spin?       
Yes 16 70% 8 62% 8 80% 
No 7 30% 5 38% 2 20% 

Straightened edges?       
Yes 4 17% 1 8% 3 30% 
No 19 83% 12 92% 7 70% 
Felt force of coil?       
Yes 0 -- -- -- -- -- 
No 23 100% -- -- -- -- 

Looked at main label?3       
Yes 21 91% 12 92% 9 90% 
No 2 9% 1 8% 1 10% 
Looked at coil label?3       
Yes 6 26% 2 15% 4 40% 
No 17 74% 11 85% 6 60% 
 

                                                
3 See Appendix A for the main and coil label graphics. 
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Visitor Use 

Visitors were asked what they tried to do at the exhibit and why. 

 
• Almost every visitor used the exhibit as intended. (For one person, it was unclear if 

they used as intended.) 
• Only two visitors (both female) self-reported that they tried their own variation with 

the exhibit. For both, they were trying to get the coils to spin faster. 
• Some visitors thought that the blue coil spun more times in the cradle. 

o Example Quotes: 
§ Interesting that nail polish one/orange spinning, but blue spins way 

more. 
§ I like that the blue spins a lot. 

 

 ALL FEMALE MALE 
Visitors who used as intended… N=22 % of 22 N=13 % of 13 N=9 % of 9 

Tried their own variation 2	 9%	 2	 15%	 0	 0%	
Did not try their own variation. 20 91% 11 85% 9 100% 

 
Code   Example Quotes 
 

Tried own 
variation 

 
• Tried to see how fast I could make it spin and difference between 

orange and blue. 
• Make them spin faster. [Why?] See how fast they can spin. 

 

Did not try their 
own variation 

• Read instructions and followed them. It worked. I could see it 
dancing. I did straighten them out. The hint worked. 

• I tried different coils. [Why?] That's what it said to do. Not much 
explanation except for a little bit of nail polish. 

• First I look at instructions, try orange then try blue to see what 
works. Orange worked better. 

• Put blue cord on and pressed it and it flipped down. Put orange on 
and it (orange) flipped down less. 

• Tried putting blue (coil) and press button. Put orange in & pressed 
button. It doesn't do anything. 
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Visitor Interest 

Visitors were asked about their interest in the exhibit and why they rated from “not 
interesting” to “very interesting” (1 – 7). Because the number itself doesn’t always tell much 
about why someone finds something interesting, we also ask them to explain their response.  
 

• Visitors were most interested in making or seeing the coils spin and comparing the 
coils. 

• Females expressed greater interest than males in comparing the coils. 
• Visitors were most disinterested by having not enough explanation, feeling the 

exhibit was difficult to use, and experiencing general confusion. 
 
PLEASE NOTE: 
For this round of data collection, there was limited follow-up to this question (e.g., some 
people who scored the exhibit as ‘Moderate Interest’ only gave reasons for their disinterest).  
 

 
ALL FEMALE MALE 

Interest Level Score N=23 % of 23 N=13 % of 13 N=10 % of 10 

High Interest (6-7) 5 22% 4 31% 1 10% 
Moderate Interest (4-5) 10 43% 4 31% 6 60% 
Low Interest (1-3) 8 35% 5 38% 3 30% 

 
    
Sources of INTEREST * N=18 % of 18 N=10	 % of 10	 N=8	 % of 8	
Making or seeing the coils spin 6 33% 4 30% 3 38% 
Comparing the coils 6 33% 5 50% 1 13% 
How exhibit is built/looks 3 17% 1 10% 2 25% 
Interacting with electricity 1 6% 0 -- 1 13% 
Using the magnet 1 6% 0	 --	 1	 13%	
Prior experiences 1 6% 1	 10%	 0	 --	

*For this chart, N= the number of times the sources were mentioned by visitors. Some visitors may have given more than one 
source of interest. All self-reported sources of interest were coded, regardless of whether that visitor rated their interest with a 
high, moderate, or low number. 
 
 

INTEREST Code          Example Quotes 
 
Making or seeing the 
coil(s) spin 
 

• You don’t know what it's going to do and then it spun, that's cool. 
• Interesting to see how they (coils) reacted. [Tell me more?] (It’s) 

Sort of simple but still interesting. 

 
Comparing the coils 
 

• I like the idea of the contraption and how it works. [Say more?] 
Works better with orange than blue, it spins faster. 

• I was interested in why this one works. I didn't know why blue did 
not work. 

• There's a difference between both of these (coils). 
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How exhibit is 
built/looks 
 

• It’s a simple motor, very few parts and that makes it work. 
• Interesting, looks really cool. [Anything else?] How it's put 

together. 
• You can change this stuff (coils). 

 
Interacting with 
electricity 
 

• Got to interact see how current runs through coil. 

 

Using the magnet 
 

• The magnet, using the magnet. 

 
Prior experiences 
 
 
 

• I know how to prepare this. A nice reminder of past experience. 

 

 ALL FEMALE MALE 
Sources of DISINTEREST * N=9 % of 9 N=4	 % of 4	 N=5	 % of 5	
Not enough explanation 3 33% 0 -- 3 60% 
Hard to use 2 22% 1 25% 1 20% 
General confusion 2 22%	 2	 50%	 0	 --	
Too much to read 1 11% 1 25% 0 -- 
Coil is broken 1 11% 0	 --	 1	 20%	

*For this chart, N= the number of times the sources were mentioned by visitors.  Some visitors may have given more than one 
source of disinterest. All self-reported sources of interest were coded, regardless of whether that visitor rated their interest 
with a high, moderate, or low number. 

 
DISINTEREST Code  Example Quotes 
 
Not enough explanation 
 

 
• (coils) Spun different ways, does not really explain it. 
• Doesn't explain differences between blue & orange coils. 
• Difficult to understand how it turns into a motor. 

 
Hard to use 
 

• Couldn’t get coil to spin very well. 
• Requires a lot of work. 

 
General confusion 
 

• Hard to tell what this was supposed to be doing. I didn’t 
know what was happening, was not really interesting. 

• Kind of confusing overall. Kind of interesting because it was 
fun to try out, but a little confusing. 

 
Too much to read 
 

• A lot to read. 

 
Coil is broken 
 

• The person before broke it. Wire was bent. 
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Visitor Frustration or Confusion 

Visitors were asked to tell us if there was anything confusing or frustrating. 
 

• A little over half of the visitors (52%) said they experienced something that was 
frustrating or confusing while using the exhibit.  

• There were no differences by gender in the sources of frustration/confusion. 
 

 

 ALL FEMALE MALE 
Frustrated or confused? N=23 % of 23 N=13 % of 13 N=10 % of 10 
Nothing frustrating or 

confusing 
11 48% 6 46% 5 50% 

Something confusing 12 52% 7 54% 5 50% 
 
 
 

 
 

 	 	 	 	

Sources of 
frustration/confusion* 

N=13 % of 13 N=7	 % of 7	 N=6	 % of 6	

Difficult to understand or use 
exhibit 

5 38% 3 43% 2 33% 

Coil(s) didn’t spin 3 23% 2 29% 1 17% 
Takes effort to use 3 23% 1 14% 2 33% 
Colors are confusing 1 8% 1 14% 0 -- 
Wire was bent 1 8% 0	 --	 1	 17%	

*For this chart, N= the number of time the sources were mentioned by visitors. Some visitors may have given more than one 
source of frustration/confusion. 
 
 

Frustration Code  Example Quotes 
 
Difficult to understand or 
use exhibit 
 

• (Exhibit was) Frustrating, didn't know how to make it spin. 
• I don't understand directions where to place all these coils. 
• I didn't understand how to do it that much. 

 
Coil(s) didn’t spin 
 

• One of them (orange) didn't spin at all or very much. 
• Blue doesn't spin as much. 

 
Takes effort to use 
 

• Required more work to get something out of it. 
• You need two hands (press button & nudge it) for it to get working. 
• I have to give it a little nudge. Doesn't automatically go. 

 
Colors are confusing 
 

• Confusing why there are two different colors. 

 
Wire was bent 
 

• The person before broke it. Wire was bent. […] It’s frustrating when 
bent. 
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Visitor Understanding 

Visitors were asked what they think the exhibit was about with the goal to determine 
whether or not they have a basic understanding of the concepts presented and to identify 
possible areas of misunderstanding. We acknowledge that this study has a small sample size 
and that these findings illustrate trends and may not be representative.  
 

• Responses indicate that a majority of visitors felt the exhibit was about one of the 
components of electric motors, but did not link that component to other 
“ingredients” that come together to make a motor. 

• 45% of the females reported the exhibit was about electricity. In contrast, half of 
male visitors said the exhibit was about motors. 

 

PLEASE NOTE: 
Visitor responses to this question focused on top-level ideas. 

 

 ALL FEMALES MALES 
Exhibit is About… N=23 % of 19 N=13 % of 11 N=10 % of 8 
Electricity 6 32% 5 45% 1 13% 
Magnetism 3 16% 1 9% 2 25% 
Motors 5 26% 1 9% 4 50% 
Compasses 2 11% 2 18% 0 -- 
Misc. force 2 11% 1 9% 1 13% 
Not sure 1 5% 1 9% 0 -- 
No response 4 -- 2 -- 2 -- 

 
Content Code     Example Quotes 
 
Electricity • Comparing a current. 

• Showing how current flows through wire and how it reacts. 
• Principles for electricity, electric current. 

 
Magnetism • Ring that was spinning with a magnet. 

• Showing how a magnet spins a coil. 
• It's about electricity & how magnets can power it. 

 
Motors • How to build a basic electric motor. 

• Shows how a motor works. 

 
Compasses • Like what compasses do, the drawing has north and south.  

• Was about directions…north, south, east, and west. 

 
Misc. force • Something about negative & positive forces in a battery. 

• The force trying to spin the blue wire. 
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Conclusions 
 

ü Visitors seemed to misunderstand or be confused by the differences between the 
orange and blue coils. This may have been amplified by visitors’ tendency to not 
read the coil label, which explains how the two are different. 

 

ü Visitors’ frustration was primarily caused by (1) not feeling sure that they were using 
or understanding the exhibit right and (2) experiencing difficulty trying to get the 
coil to spin.  

 

ü Very few visitors identified that the exhibit was about motors. More often than not, 
they thought the exhibit was just about an “ingredient” of motors such as electricity 
or magnetism. Female visitors were less likely than male visitors to identify the 
exhibit as being about motors. 

 

ü Visitors did not voice opinions on the use drawing in the main label. Exploring their 
thoughts on the use drawing more directly in future evaluations may be helpful for 
understanding how it is or is not helpful to them. 
 
 

Recommendations for Consideration 
 

#1:   Rephrase the use directions on the main label to be more direct. 

• For example, replacing “nudge” with “push back and forth” on the main label might 
make that instruction clearer and more accessible to a broader audience while still 
encouraging open-ended exploration. 
 

#2:  Add details to the main label to improve visitors’ understanding of exhibit content. 

• Consider adding a more explicit content tagline about the exhibit’s focus on motors. 
• Adding a bit more detail on how the orange and blue coils are different may help 

visitors better distinguish between the two. 
• No visitor followed the “hint” to feel the force of the coils, which was a main method 

for understanding the difference between the coils.  Rephrasing the “hint” or locating 
it in a more visible place on the label may encourage visitors to try it out. 

 

#3:  Coordinate labels to be in one central location on the exhibit. 

• Keeping all information in one central, commonly glanced-at location may reduce the 
confusion that stemmed from visitors reading one label but not the other. Given how 
few visitors read the tabletop label, consider keeping all information within the main 
label. 
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APPENDIX A: Label Graphics 
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APPENDIX B: EDGE Design Attribute Chart 
 
EDGE Design Attributes 

 

The exhibit’s look-and-feel is playful, whimsical, or humorous. The central 
experience or aesthetic fosters a feeling of playfulness rather than a need to 
“be serious” or “get it right”. 

 

The exhibit’s look-and-feel is homey, personal, homemade, or delicate. Homey 
design aesthetics deal with materials such as soft fabrics, wood cabinetry, or 
a small, intimate scale. 

	

The exhibit has multiple stations or sides, allowing more than one person to 
experience the phenomenon. These exhibits give each visitor ownership of a 
personal space to experience the phenomenon or do the activity. 

 

The exhibit is open-ended, providing multiple outcomes, activities, or ways to 
interact. Exhibits may be open-ended in many ways, for example: the outcome 
is different every time or it is designed for a multitude of iterations with an 
assortment of variables. 

 

The exhibit has been designed with space to accommodate three or more 
people. A large room, spacious floor plan, or large table surface create 
physical space, or elbow room at the exhibit. 

 

The exhibit label includes at least one image of a person. An exhibit label 
might include an image of a person to add real-world context or help visitors 
use the exhibit. 

 

The exhibit is designed so visitors can watch others to preview what to do. 
Visitors can see the actions or reactions of another person using an exhibit. 

 

The exhibit label includes a use drawing, giving visitors an idea of how to use 
the exhibit. These drawings often show a person doing an action, or how to 
use an interactive element. 

 

The exhibit includes at least one familiar object that most people have seen 
before. Includes everyday things such as kitchen items, household tools, 
musical instruments, or stuffed animals. 
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APPENDIX C: Data Collection Instrument 
 
EXHIBIT: Super Stripped Down Motor 
 
Date:               Time:               Data Collector:             Interview #   
 
Group Composition:  Adult only A+K A+K+T  Teen  Class group   
            

Gender Age Group 

Male Female  8-13 14-17 18-20s 30s 40s 50s 60+ 
 
ESL: N Y Yes, but fluent  Time spent:  
 
Selection Criteria 
Look up and select the next visitor who looks to be at least 8 yrs. of age and above that 
stops facing the exhibit with 2 feet planted with gaze directed at the exhibit for 2 
contiguous seconds or longer.  Restart clock if the visitor’s attention is diverted for more 
than 2 seconds. 

Recruit Script 
FOR CHILDREN: Excuse me, my name is XXX and I work here. We’re talking to people 
today about that exhibit, are you here with an adult? Can you take me to them? [to adult 
and child] Hi there, he/she was just using that exhibit, would it be okay if I talked to 
him/her about it? [to child] is that okay with you? 

 
 [If Yes] Continue to interview 
 [If No] Ok. Have a good day. [Sticker] 

 
OBSERVATIONS 
Do they:  
Put the orange coil in the cradle: Yes  No 
Put the blue coil in the cradle: Yes  No 
 
Press and hold button with coil:  Orange coil:  Yes No 
     Blue coil:  Yes No 
 
Do they get the coils to spin:   Yes  No 
Do they straighten out the coils:  Yes  No 
Feel the force of the coil(s):  Yes  No 
Look at main label:    Yes  No  
Look at coil label:    Yes  No  
 
OBSERVATION NOTES/GOOD QUOTES / THINGS TO NOTE 
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INTERVIEW 
 
1. How interesting was that exhibit for you? With 1 being ‘not interesting’ and 7 being 
‘very interesting’?    
 

Not 
Interesting  Somewhat 

Interesting  Interesting  Very 
Interesting 

1 2 3 4 5 6 7 

   
1b. What made it a [number selected] for you?  [Probe: Tell me more about XX? Anything 
else? If stuck ask, any guesses?]  
 
 
 
 
 
2. Can you tell me a little about what you tried to do at the exhibit and why?  
 
 
 
 
 
 
3. Was anything frustrating or confusing about that exhibit? [Probe: Anything else?]  
 
 
 
 
 
 
4. If you were to tell a friend about this exhibit, what would you say it was about, if 
anything? (probe: “Any guesses?”) 
 
 
 
 
 
 
 
5. Do you have any special interest or background that might have helped you 
understand what you saw at this exhibit, perhaps from school or a hobby at home? 
 

 
 
 
 

Thank you very much for your help! 
 
Here is a sticker to wear.  It just lets other people know that you’ve already helped us out today 
and we won’t stop you again to ask you questions.  Thanks again.  Have a great visit. 
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