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  THIS	IS	NOT	A	DEFINITIVE	FINAL	REPORT	

FORMATIVE	evaluation	studies	like	this	one	often:	
• are	conducted	quickly,	which	may	mean	

o small	sample	sizes,	expedite	analyses,	and/or	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	the	form	or	title	of	the	final	exhibit/program	
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WEBCAST DESCRIPTION 
On the evening of March 8, 2016 the Exploratorium hosted a live webcast of the eclipse from 
Micronesia, throughout the San Francisco museum space and online. The broadcast was created 
by and with Exploratorium and NASA educators, with a focus on what makes an eclipse and how 
to view one safely, as well as introductions into the culture and geography of Micronesia. The 
broadcast explored the dynamic nature of the sun using high-definition images and video from 
NASA satellites, and highlighted NASA’s new MMS mission, a multi-satellite endeavor to measure 
the magnetosphere that connects the Earth and the sun. 
 

 
 
EVALUATION PURPOSE 
The Eclipse team had several questions surrounding the Eclipse Webcast. The purpose of this 
evaluation was to learn whether visitors: 

• found the webcast interesting 
• found the amount of information to be too much or just right 
• felt the live aspect of the program was important to their experience 
• were interested in traveling to see the eclipse in 2017 
• were interested in returning to the Exploratorium to see more eclipse programming in 2017 
• have a mental model of the sun and an eclipse 
• learned anything new about the eclipse or the sun from the Webcast 
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EVALUATION HIGHLIGHTS 
*The eclipse was very interesting to the majority of visitors. 
*The fact that the program was live was important to visitors. 
*Visitors are more interested in returning to the Exploratorium to see programming about the 
2017 eclipse, than in travelling to see it for themselves. 
*Most visitors reported learning something specific about solar eclipses during the Eclipse 
Webcast. 
*Most visitors included concepts and connections about basic eclipse information (88%), the 
human experience (75%), and the active sun (63%) in their solar eclipse conceptual models. 
*Few visitors included concepts and connections about the path of totality (19%), magnetism 
(6%), and the future 2017 eclipse (0%) in their solar eclipse conceptual models. 
*Nearly half of the visitors (44%) included concepts and connections referring to rarity in their 
solar eclipse conceptual models. 
 
*Based on visitor responses, the team is considering the following in developing the next eclipse 
broadcast. 

Developing the program: 
• More images of the telescopes 
• More images of what’s happening on the ground 
• Clarifying that while being along the path of totality is rare, eclipses do occur twice per year, 

and perhaps including more information about the path of totality 
• More time focused on the describing the multi-satellite endeavor to measure the 

magnetosphere that connects the Earth and the sun (NASA MMS mission) 
• Aligning the images with the narrative 

At the museum: 
• Better wayfinding to the broadcast stations 
• Better audio 
• Bigger screens 
• More seating 

 
EVALUATION SET UP 
The eclipse was broadcast live in four locations on the Exploratorium’s floor (the Observatory, 
the East Gallery, the Webcast Studio, and the West Gallery). After the live broadcast, the entire 
program was replayed in each location; for the purposes of this evaluation, seeing either 
broadcast counted as live. It is estimated that ~950 visitors were at the museum during the 
broadcast.  
 
Researchers were stationed throughout the museum to learn about visitors’ experience viewing 
the Eclipse Webcast. We randomly selected visitors over the age of 8. Half of the researchers 
were asking a series of interview questions (see appendix), while the other half were asking a 
subset of questions of one person in a group and then asking the whole group to complete 
concept maps. The concept maps started visitors with a large piece of paper with two sticky 
notes in the center (one labeled SUN, the other ECLIPSE). Visitors were given a quick overview 
concept mapping (see appendix) and proceded to create their own maps by adding, moving, and 
linking concepts.  
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ABOUT THE VISITORS & PARTICIPANTS 
Of the recruited visitors, 46% were ineligible because they had not watched the Eclipse Webcast 
(19%) or had seen less than ¼ (27%). 30% had watched more than ¼ but less than ¾, while 
24% had watched about ¾ or more.  
 
We spoke with 60 visitors. 

• 44 interviews                        
(35 full and 9 partial) 

  43 (98%) were adults and 1 (2%) was a child;  
 
  24 (55%) were female and 20 (45%) male; 
 
28 (67%) felt that the eclipse was not highly 
related to an area of expertise or hobby of theirs, 
while 16 (36%) felt it was  

• 16 concept maps 
14 (87%) were adults and 2 (13%) were teens;  
8 (50%) were female and 8 (50%) male 

 
 
INTEREST 
Most visitors found the Eclipse Webcast interesting; 89% rated it at 4 or higher on a scale of 1-5  
(with 5 being very interesting).  
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Below are quotes that visitors gave explaining their specific ratings. Interviewer prompts are 
included in brackets; [AE] means the interviewer asked “anything else?” and [TMM] means the 
interviewers prompted, “tell me more.” Comments that highlight areas for improvement to 
consider when developing the next broadcast are in orange.  
 
Visitors who rated their interest as a 5 

• It had great explanation. [AE] it's great to see it (Eclipse) in detail, not only showing 
pictures. [AE] It’s just a great experience. 

• It's amazing to see it live. [AE] It's a great experience. 
• Because I don't have a chance to see it (Eclipse) in person. [AE] No. 
• Eclipse itself is very interesting; very interesting to see local people there. [AE] Well done; 

great to explanation of what should I look into the (Eclipse). 
• I like the Eclipse very much; but not others.  [AE] The Eclipse itself is beautiful; but other 

things are not. [Other things?] Like the local people. 
• (quick notes not a quote) Informative 
• (quick notes not a quote) generally interested; astrophysics 
• Liked that I could see the telecast properly. Multiple screens, so not everyone had to crowd 

onto the same spot in museum. [AE] This is my first time in Explo. I'd come back. 
• I have never seen one like that before in high definition. 
• Rare event, historically interesting. Deeply strange. Very exciting. 
• That's why we come here. I've never gotten to watch one before. I like that they actually went 

there (to Micronesia). 
• It's my first time hearing an explanation of the "how" process. The knowledge behind the 

science helps me. The video helped me clearly to understand the process. 
• Technology behind getting it from a small island. It was done beautifully. The hosts were 

informative. We will watch the webcast again. Good camera shots- descriptive. 
• I'm really interested about space, the sun, the moon, and our planet. 
• Like whoever is presenting- clear and enthusiastic. Not like anyone is dictating to us. I like 

that there are multiple areas & seating is a plus. 
• New information for me- I saw an eclipse before but never knew anything about it. Easy to 

understand for everyone. 
• Learned stuff I didn't know before. It was beautiful. A beautiful lifetime experience. I loved 

how knowledgeable Paul was. Also, cool to learn about what NASA is doing. 
• Interesting in leading up to eclipse beforehand. The women in the green dress and Paul they 

were very excited. Told us who it was, talk to the people there. It was live and the projections 
[WDM by projections?] I want to say the sun spots or the sun projections. It showed the 
diamond ring effect. 

 
Visitors who rated their interest as a 4 

• It's very unique and I'd never seen it before. [AE] It needs some room for improvement. 
[Could you tell me more what you think it needs to improve] I don't know. 

• It's awesome to see. It will be great if I was there. [AE] No. 
• I want to see it from the naked eye.  [AE] It's a great experience.  [AE] No. 
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• I was here late. I did not get all explanation. But it's a very cool program. [AE] If I have time, 
I will stay to see it again. 

• It will be better to see it (Eclipse) in person.  [AE] Thank you for offering this (Eclipse 
Webcast) for free and make it accessible for all people. [AE] No. 

• I saw it (Eclipse) before, but every time I see it, it's always amazing. [AE] No. 
• (quick notes not a quote) images of telescope would be nice; more ground images. 
• (quick notes not a quote) visuals interesting. People dorky, distracting (off camera better) 
• (quick notes not a quote) display interesting; factiods; learned new stuff; solar flares 
• The hosts were excited to talk about it. Learn new things, like how the electromagnetic field 

hits earth and causes the aurora 
• learning details, getting educated about it. [TMM] The phenomenon explained: what creates 

the diamond, Bailey's Balls, mountains of the moon. The reaction of the crowd in Micronesia, 
one funny lady! Seeing a crowd of people there, yelling and cheering, gives a sense of an 
event. 

• Science is not a big subject for me. 
• It was interesting- I would probably score it lower if I were at home. I liked being with a 

crowd, hearing them ooh. 
• Without webcast I wouldn't be able to see the eclipse. 
• The webcast would have been more interesting if we could see more of what was happening 

on the ground. (In Micronesia, the sky going dark) 
• We only saw […] not the whole thing of it. 
• Wish there had been more emphasis on the sun spots on the ground 
• I really enjoyed it, but I felt like the 2 presenters are not the best at improvisation 
• first time watching solar eclipse, it's exciting. Liked the dialogue between the announcers 

[AE?] no. 
• It was enough of an interesting thing for me to come, good job with visuals, multi monitors 

and projectors/views. Interesting to see on the stage. And the Ken guy was good. Adequate 
seating and seating available. Multiple viewing stations, esp. between bar good (near the 
cocktail bars). 

Visitors who rated their interest as a 3 
 

• I am not interested (in the program) before the Eclipse. [Could you tell me more?]  It's too 
long before it turned to all the way look like the diamond ring.  I could not see well because I 
stayed at the back.  Screen is too small. [AE] No. 

• Fun to watch in a social setting but the visual wasn't always matching- they said we could 
see Venus & Jupiter but I couldn't see. 

• Something new I hadn't heard before. I liked the simulations and being able to see it start to 
finish. 

 
Visitors who rated their interest as a 2  

• Moving really slow, wish there was more drama. Was expecting a telescope. The free ticket 
was nice. 
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LIVE 
Nearly all visitors (34/35; 97%) felt it was clear that the Eclipse Webcast was live. And most felt 
that it was highly important that they were viewing it live (86% at 4 or 5 on a scale of 1-5, with 
5 being very important). 

 
 
The high number of visitors who felt that the live aspect of the webcast was very important 
resonates with the teams’ beliefs and experiences. 
 
 
 
 
 
CONFUSING OR FRUSTRATING 
18 (41%) visitors felt there was nothing confusing or frustrating about the Eclipse Webcast. The 
rest of the visitors had one or two things to share regarding room for improvement: 
 
Finding the screens 

• Need better signs to direct people to different locations to watch the webcast. 
• The map showed where to find the multiple screens, but if we had volunteers to tell us where 

to go, it's easier  
• (they found it confusing that) It was in two separate locations. 
• The program did not say there were multiple spots to watch it upstairs; they were more clear 

downstairs.  
 
Seating 

• I wish I got here earlier, so that I could get a better seat. 
• I came a bit late.  I had to stay at the back. 
• Seating- a lot of people did not have seats.  
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Audio 

• Turn up the volume  
• couldn't hear dialogue (issues with the volume on the tv) 
• sound was not clear 
• And could they have simulcast the audio? 
• The sound was very low at start- they fixed it part of the way through. We were sitting right 

up at the front. 
• Couldn't hear the people hooting in the background. I wanted to hear that. In previous ones 

you could. 
 
Screen size 

• The screen was too small and hard to see 
• a bigger screen 

 
Content Confusion 

• Live view was good. I hope they show more of the eclipse, how it looks like w/ naked eye 
instead of showing the local people there. 

• Wish to use more basic language to explain. 
• The lady (host) kept talking; that's annoying.   
• wanted to see what was happening (on the ground) during eclipse. 
• cutting away from sun to be on screen. 
• Side screens had side images….confusing. (The) loops confused me. 
• Kids thought it was a bit slow. [TMM] It (the eclipse) takes a long time to happen, then it's 

all over very fast. Otherwise it was well presented. 
• coming here and just seeing it on a screen was disappointing. (Was expecting to see 

through a telescope.) 
• When they played the model and tried to explain it I didn't understand the relationship 

between the model and the eclipse. 
• I couldn't see anything when they said "You can see this star, that star." 
• I would have liked to see a larger view to see where it was in relation to other things. 
• I wish there was more context on what each webcast stream was. 
• During the explanation of the energy flares and the aurora borealis, I didn't understand why 

we were hearing about them. Maybe having a third person who doesn't understand would be 
helpful. 

• Yeah I wanted to know what time of day it was there. The person next to me checked their 
phone and told me the local time was 12:30 after noon. [AE?] No 

 
Someone to field questions 

• Yes. Would have liked someone in the observatory who you could ask questions to. 
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FUTURE INTEREST: TRAVELING WITHIN THE U.S. 
Just over half (52%) of the visitors rated their interest in traveling within the US to see the 
eclipse in 2017 at a 4 or 5 on a scale of 1-5  (with 5 being very interested). 

 
 
FUTURE INTEREST: RETURNING TO THE EXPLORATORIUM 
Nearly ¾ of visitors (71%) rated their interest in returning to the Exploratorium to see the 
eclipse in 2017 at a 4 or 5 on a scale of 1-5 (with 5 being very interested). 

 
 
Notice that nearly 20% more visitors expressed high interest in returning to the Exploratorium to 
view webcast programming than for traveling within the US to see the 2017 eclipse. 
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CONCEPT MAPS 
The concept maps help us understand which of the main topics covered during the webcast were 
incorporated into/addressed within visitors’ own conceptual models of the sun and eclipse. 
Further, we asked visitors to mark any components of their maps that were newly learned 
through the webcast. Note, we are unable to disentangle whether visitors’ self-reported learning 
was due to the influence of the webcast and/or the public programming surrounding the eclipse 
that evening. 
 
The protocol, directions, coding scheme, and a few visitor-completed concept maps, can be 
found at the back of this report. 
 
Visitors’ Inclusion of the Main Eclipse Webcast Topics  
The Eclipse team was interested in conveying information about the following six areas. Below 
we report how many concepts or connections were made by visitors for each of the six areas as 
well as the percentage of the 16 visitors whose concept maps touched on that topic at least 
once. 
 

Basic Eclipse information, knowledge, & facts  
 
Percentage of visitors who include this 
topic in their maps 

 
Number of visitor concepts/connections 
referring to this topic 

             

70  
visitor concepts/connections 

 
 
 
Human Experience 
 
Percentage of visitors who include this 
topic in their maps 

 
Number of visitor concepts/connections 
referring to this topic 

                 

31  
visitor concepts/connections 

88%	
included	

75%	
included	
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Active Sun 
 
Percentage of visitors who include this 
topic in their maps 

 
Number of visitor concepts/connections 
referring to this topic 

              

18 
visitor concepts/connections 

 
Path of Totality 
 
Percentage of visitors who include this 
topic in their maps 

 
Number of visitor concepts/connections 
referring to this topic 

               

3  
visitor concepts/connections 

 
Magnetism 
 
Percentage of visitors who include this 
topic in their maps 

 
Number of visitor concepts/connections 
referring to this topic 

              

1  
visitor concepts/connections 

 
  

63%	
included	

19%	
included	

6%	
included	
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017 Eclipse 
 
Percentage of visitors who include this 
topic in their maps 

 
Number of visitor concepts/connections 
referring to this topic 

                

0  
visitor concepts/connections 

 
 
 
A seventh category arose from the data. Many visitors talked about the rarity of eclipses, or that 
they don’t happen often. We have no way of knowing whether visitors think twice per year is 
rare, or if they gained a false impression of how rare eclipses are because of the focus on the 
rarity of being in the path of totality. This is something we hope to focus on and clarify more in 
future broadcasts.  
 
Rare 
 
Percentage of visitors who include this 
topic in their maps 

 
Number of visitor concepts/connections 
referring to this topic 

               

7  
visitor concepts/connections 

 
 
 
  

0%	
included	

44%	
included	
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Visitor-reported learning from the Eclipse Webcast 
Visitors were asked to highlight portions of their concept maps that they felt they learned during 
the webcast. A few items were difficult to disentangle from the programming during the event, 
but the great majority were clearly about the webcast.  
 
Visitors reported learning 
 
 
Percentage of visitors who highlighted 
at least one of their 
concepts/connections maps 

 
Number of visitor concepts/connections 
that were highlighted as newly learned 

               

54  
visitor concepts/connections 

 
Visitors reported learning by topic 
 
 
Topic 

Number of visitor concepts/connections 
highlighted as newly learned 

Basic Eclipse information, knowledge, & 
facts 

34 

Human Experience 8 
Active Sun 4 
Path of Totality 3 
Magnetism 1 
2017 Eclipse 0 
Rare 1 

 
  

88%	
included	
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APPENDIX A: ECLIPSE MICRONESIA INTERVIEW & PROTOCOL 
 
Data collector____  IV#____   Age (ATC):____ Gender(MFA):___ ESL? (Y,N,YbF) ____ 
 
Selection: Every 3rd person to cross your line. Interview only one person from the group. 
 
Recruit script: 
Hello, my name is ______________ and I work here.  
 
Did you get to see the webcast of the eclipse?  Y___      N____      Some of it_______ 
à if NO: OK. Have a great night! 
à if YES or SOME: It was an hour long, how much do you think you caught? [Circle one]  
Most    About ¾ About ½   At least or a bit more than ¼     A bit less than ¼ 
à if < A QUARTER: Great. Have a great night! 
à if YES OR > A QUARTER: Great! We’re trying to learn more about our eclipse programming 
so we can make it better. Would you be willing to answer a couple of quick questions for me? 
(If they ask: ~5 minutes) 
 
Interview: 
 
1a. On a scale of 1-5, with 1 being not at all and 5 being very, How interesting did you find 
the Eclipse webcast? [Circle one] 
 
Not at all Interesting                  Very Interesting 

1 2 3 4 5 
 
 
1b. Can you say why you gave it a _____#? 
 
 
 
 
 
 
 
 
 
 
 
2a. Did you think it was clear that the eclipse was live? [Circle one]    Y     N    (Rebroad) 
 
2b. On a scale of 1-5, with 1 being not at all and 5 being very, How important do you think it 
is that you were viewing the webcast live/in real time (compared to watching the coverage 
after-the-fact)? [Circle one] 
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 Not at all Important                   Very Important 

1 2 3 4 5 
3. Was there anything confusing or frustrating to you while you were viewing the eclipse 
webcast? 
 
 
 
 
 
 
 
 
 
4a. How interested are you in traveling within the US to see the 2017 solar eclipse? [Circle 
one] 
 

Not at all Interested          Very Interested 
1 2 3 4 5 

 
 
 
4b. How interested are you in coming back to the Explo to see the 2017 solar eclipse? [Circle 
one] 
 

Not at all Interested                   Very Interested 
1 2 3 4 5 

 
 
 
 
5. Would you say that the solar eclipse is highly related to an area of expertise or a pre-
existing hobby of yours? [Circle one]   Y        N 
 
 
 
 
 
 
 
 
Thank you very much for your time. You really helped us out.  
*If you could place this sticker so we can see it, it’ll let other researchers know that you already 
helped us out (so they won’t bug you!)…*  
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APPENDIX B: ECLIPSE MICRONESIA CONCEPT MAPPING: PROTOCOL, DIRECTIONS, CODING SCHEME,  
& EXAMPLES of VISITOR’S MAPS 
 
 
Please refer to Concept Maps as Personal Meaning Maps with visitors. Walk them through the 
directions with the sample map (see image below), and leave the directions at the table. 
 
Personal Meaning Maps directions: 
 

1. So we have this sheet of paper with the main topics SUN and ECLIPSE in the center, 
you can move those if you like.  

 
2. Write ideas related to either of those on post-its.  

 
3. Place post-its around the topic (feel free to add drawings too!); they should go from 

general to specific  
 

4. Draw lines between the main topic and the post-its, and between post-its.  
 

5. Should any of the lines you’ve drawn be arrows? Go for it. 
 

6. Label the lines and arrows. 
 

7. Finally, are there any cross-links you can make (and label)? 
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SAMPLE (UNRELATED) MAP (was presented as a real object and full size, not as a photo) 
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ECLIPSE 2016 Micronesia | Evaluation | Coding concept maps 
 
For each concept map, we will track components that visitors self-report as new knowledge 
gained through the eclipse webcast event.  

• Per CM, transcribe any blue highlighted sticky notes, and links. 
• We will also note the codes that apply to each transcribed highlight. 

 
For each concept map we will code the sticky notes (and when appropriate, links) with the 
following codes. Note, it will be rare but possible for an item to fit two codes; it is OK to double 
code an item but this must be noted. 
 
Code (abbreviation) 
(description) 

Examples 

ECLIPSE (E) 
(basic eclipse information,  
knowledge, & facts) 

• Shadow (moon’s 
shadow) 

• Moon covers sun 
• Crossed paths 
• Dark 
• Bright 
• Solar/Sun 
• Lunar/Moon 
• Harmful/glasses 

• Makes sun’s surface 
visible 

• Corona 
• Ring 
• Baily’s beads 
• Moon’s mountains 

and valleys  
• Can spot stars & 

Venus 

• Predictability 
• Rhythm  
• Planetary alignment 
• Rotation 
• Moon orbit is on a tilt 
• 2 seasons a year 

PATH OF TOTALITY 
(PT) 
(the path of the shadow across 
the Earth) 

• Moon casting shadow 
• Shadow that is 

moving 
•  

• Locally 
• Narrow window 

Where it is 
visible/where it is not 

 

ACTIVE SUN (AS) 
(talk of the dynamic nature of 
the sun/ 
contrast with sun as a light 
bulb) 

• Dynamic sun 
• Active sun 
• Changing 
• Magnetic activity 
• Not a light bulb 
• Energy  
• Plasma 

• Flares 
• Sun spots (spots) 
• Prominence(s) 
• Loopty-loops 
• Ejecting 
• Exploding 

• Photosphere 
• (NOT hydrogen or 

helium) 
 

MAGNETISM (M) 
(any talk of the magnetosphere) 

• Electronic 
 

• Magnets 
• Magnetism 

 

HUMAN EXPERIENCE 
(HE) 
(any discussion of the human 
experience of the eclipse; more 
emotional and physical) 

• Woleai 
• Nature 
• Emotional  

• Cultural references 
• Spiritual 

• Cold 
• Glasses/eyewear 

2017 (17) 
(talk of the upcoming 2017 
eclipse that will be visible 
across the U.S.) 

• 2017 
• Coming to the U.S. 

  

RARE (R) 
(here we are not sure if people 
mean that being in the path of 
totality is rare, which is true; 
that eclipses are rare, which is 
true if twice a year is rare or a 
misconception bc people think 
they only happen when they are 
along the path or major hubbub 
is built around it). 

• Rare 
• Rare occurrence 
• Rarely happens 
• Rare to see 
• Don’t happen often 
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Four examples of visitors’ concept maps 
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