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AirSpace Season 1, Episode 14 

Today’s Lesson 

Nick: 
Who was your favorite teacher? 

Matt: 
I had an invertebrate biology professor at Arizona State who used to travel with the Glen Campbell 
Orchestra, and he played a mean fiddle. At the same time that he was doing research on butterfly eyes. 

Nick: 
Was he doing butterfly eyes, meaning the patterns on their wings that look like eyes to fake out 
predators, or was he talking about butterfly vision balls? 

Matt: 
Vision balls, yeah. Vision balls. 

Nick: 
Welcome to AirSpace. We're your hosts. I'm Nick. 

Emily: 
I'm Emily. 

Matt: 
And I'm Matt. 

Nick: 
We're all from the Smithsonian's National Air and Space Museum. 

Matt: 
Here at the museum, we do a lot of educational activities and a lot to inspire students with science and 
the history of space and aviation, but today we're going to be talking about some resources from 
outside of the museum that are very inspiring. 

Nick: 
This episode is about some very special educational resources, the lesson plans from the Teacher in 
Space program created by... 

Emily: 
Christa McAuliffe and her backup, Barbara Morgan. 

Matt: 
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Morgan and McAuliffe both trained to be part of the Challenger mission, and in 1986, McAuliffe took off 
with the shuttle. 

Nick: 
But Challenger tragically broke apart 73 seconds into liftoff. 

Matt: 
This episode is not about that terrible disaster. 

Nick: 
It's about work the crew had planned to perform in space. The lesson plans that these special teachers 
had designed that now form an important part of their legacy. The Teacher in Space program was going 
to be a really big deal. Right? 

Emily: 
I mean, I think it was going to be a huge deal. I think a lot of people, they idolize their teachers. Then 
take that person and you put them in space. 

Matt: 
Yeah. And this was going to be sort of connected to classrooms all across the United States. I was 10 
years old at the time that this program started. And I remember my classroom, which, what? When 
you're 10 years old is that fourth grade? Our classroom was just preparing for months for these lessons 
and we were all very excited. 

Emily: 
And Matt, was the idea that the lessons were going to be broadcast live from the space shuttle into the 
classroom in addition to the other sort of paper worksheet materials that you guys had in advance? 

Matt: 
Yeah, I think that was the feeling, is that it was going to sort of be piped, if you will, into the classroom. 
And we were going to kind of have her as an additional teacher to the teacher we already had in class. 

Nick: 
I wonder if your teacher felt a little bit threatened by the fact that her other co-teacher was going to be 
in orbit. 

Matt: 
Right. It's hard to compete with a teacher in space. Right? 

Nick: 
Right. 

Emily: 
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I couldn't imagine what topics would get selected that would have a broad enough appeal to a wide 
range of age groups. Because of course it wasn't just 10-year-old kids who were going to be going 
through these lessons. So for example, Newton's laws, right? 

Matt: 
Yeah, you got to do that in space. 

Emily: 
You got to do that in space. That's very, very classic. 

Nick: 
Classic why? 

Matt: 
So it seems classic because it's a lesson of physics that's pretty much the first one you're taught in grade 
school, in high school, and then again in college about how the things around you, the big things, not the 
small atomic things, interact with each other. 

Emily: 
Equal and opposite reactions, that kind of thing. 

Matt: 
Yeah, and if you're doing it in an environment where there is no gravity, you actually get to see things 
interact in a way that really shows you pure physics without the interference of the gravity that we deal 
with here on earth. So there's still an atmosphere inside of the shuttle, so you have to deal with that 
resistance, but otherwise you're getting very little extra resistance from gravity on these experiments. 

Nick: 
And what else? 

Emily: 
And thinking about how simple machines might work differently in zero gravity. So if you think about a 
simple machine, you're talking inclined planes, pulleys- 

Matt: 
Pendulum. 

Emily: 
Pendulums. Exactly. I know a lot of you probably don't necessarily remember physics, maybe didn't even 
take it. 

Nick: 
She's looking at me. You're looking at me when you said you didn't take physics. 
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Emily: 
I wasn't looking at you. I was making the sweep to make sure that I was making eye contact with both 
people. 

Nick: 
No, I didn't take physics. You're right. 

Emily: 
But what I also think is interesting, is that in addition to these six classroom lessons, there was two sort 
of lectures that she was going to do. One was sort of giving a tour of the space shuttle and she called it 
The Ultimate Field Trip, which just makes me feel all warm inside to think about. 

Nick: 
And she actually made practice videos of the lecture before the mission. 

Speaker 4: 
Go ahead with the lesson, Christa. 

Christa: 
Okay. Good morning. This is Christa McAuliffe, live from the Challenger. And I'm going to be taking you 
through a field trip. We are going to talk about the bathroom first. Is that what we decided? 

Emily: 
I mean, that's all we ever really want. When we talk to astronauts, what do we ask them? We ask them 
what it's like to go to the bathroom in space. What's it like to eat in space? Where do you sleep? I mean, 
those are the questions you ask over and over and over again. 

Christa: 
So, on the first part after I push the privacy curtain away, I'm going to be standing over here by the WCS, 
talking to that camera, explaining how this is configured, talking about the towels and the washcloth. 
And I'll be talking about the seat. The other person is going to be sitting right in front of the WCS. 

Nick: 
I've never asked an astronaut to give me the scientific breakdown of the density of lunar regolith. Yeah. 

Emily: 
Right? 

Nick: 
We're not interested in what they find out. 

Emily: 
You're not. You want to know what it's like to live there. 
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Christa: 
So we thought I could talk about the sleep restraint. 

Emily: 
And so, whether Christa McAuliffe came up with this lecture idea on her own, or she just thought that it 
would be really interesting to show kids around the space that she was living in for however long the 
mission was planned to be. And on the 30th anniversary of the Challenger accident, NASA released all 
the film that they had taken during all the training and the preparations and the dress rehearsals that 
they were doing, so all the trips in the vomit comet, which is that airplane that flies really high and then 
plummets- 

Matt: 
In a parabolic arc. 

Emily: 
In a parabolic arc. Right. So you essentially get to experience weightlessness for a few seconds. 

Nick: 
I've seen the photos of her and Barbara Morgan in the vomit comet. They were having a great time. 

Emily: 
Have you seen the videos? 

Nick: 
I have not. 

Emily: 
They are hilarious and awesome to watch just because of the sheer excitement and enjoyment. I mean, 
that does feel like the ultimate field trip. 

Nick: 
So the reason we're talking about this today, is that the lesson plans that McAuliffe had planned to 
conduct aboard the shuttle are actually going to be conducted in space. Right? 

Emily: 
One of the reasons this kind of came up on our radar was that they just released the video of the first 
lesson, which was in chromatography. 

Nick: 
As part of a NASA initiative called Year of Education on Station, because all good initiatives rhyme, and 
the astronauts that were involved in it actually cite Christa McAuliffe as part of their inspiration for going 
into both teaching and NASA. So Emily, what is chromatography? 

Matt: 
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Madam Scientist, what is chromatography? 

Emily: 
So when I think of chromatography I think of an experiment we did in the third grade, where we took 
coffee filters. We drew a dot with a magic marker on the coffee filter, and we dip the tip of the coffee 
filter in a glass of water. And as you watch the water creep its way up into the coffee filter, it actually 
starts to separate out the colors that make up the colors that went into making that magic marker color. 
So classically, you're going to use a black dot with a Sharpie, but of course being third graders, we got to 
do any color magic marker we could find because that was the whole part of exploring the idea of 
breaking a color up into its different components. 

Nick: 
Did you choose green? I'd have chosen green. 

Matt: 
Why would you choose green? 

Nick: 
Ah, green's my favorite color, but also it separates into other colors that you know. 

Matt: 
Right, it's not a- 

Nick: 
It's the classic. It's the first one that you learn colors combine. 

Matt: 
It is not a primary color. 

Nick: 
It is not a primary color. That's what I was looking for. 

Emily: 
I was a pretty logical kid, so I had to do the primary colors to prove to myself that they are, in fact, 
primary colors. 

Matt: 
Red separates into different shades of red. 

Emily: 
Red separates into different shades of red. Yes, of course. And if you go and watch this video, and you're 
not doing it just on YouTube, you're doing it from the challenger.org website, the website for the 
Challenger Center, there's a bunch of PDFs that you can actually download and use this as a classroom 
experiment. 
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Matt: 
So if you're a teacher, you can take the video off of YouTube and then take the PDFs and pass them out 
to your class and teach the lesson as it was originally intended to be taught. 

Emily: 
And I don't know about you, but the chromatography one from elementary school was probably one of 
my favorites. I did it when I got home. It was because we had different markers at home, so it might be 
different, right? 

Nick: 
We have coffee filters here. Should we run it? 

Emily: 
We should consider running it. It's very cool. 

Nick: 
We'll post a video on Instagram. 

Emily: 
Okay. 

Nick: 
The Teacher in Space program ended following the Challenger accident, right? 

Matt: 
Right. I mean, it was just deemed to be too great a risk to send more untrained, well, not untrained, but 
not professional astronauts into space. So civilians didn't get the opportunities that they were supposed 
to. 

Nick: 
Private citizens. 

Matt: 
Yeah, private citizens, like journalists and artists or others that NASA might've felt could have 
contributed something to their overall mission. 

Nick: 
Not government astronauts, so people in other professions who would be spending a year or so training 
and then flying. 

Matt: 
Right. But there's a bright side to that story, which is that just because you had to be a professional 
astronaut doesn't mean that educators didn't get to go into space. They now just had to train to be 
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professional astronauts. And in fact, that was the case for Christa McAuliffe's backup in the Teacher in 
Space program. 

Emily: 
Barbara Morgan. 

Matt: 
Barbara Morgan. 

Nick: 
Barbara Morgan. 

Matt: 
So she eventually did fly on the shuttle as a fully trained professional astronaut. 

Emily: 
Well, and as you watch the preparations that Christa McAuliffe was making for these lessons, Barbara 
Morgan was right there with her working through all of those lesson plans. And the fact that she is an 
educator, also became an astronaut and was able to fly in space. 

Matt: 
She carried on that legacy. 

Emily: 
Exactly. 

Matt: 
Yeah, so if you're out there, you're a teacher, you're in good shape, perfect vision, know a little bit of 
physics and are willing to do a lot of hard, hard work, give NASA a call. 

Nick: 
That's it for this episode of AirSpace. We'll be back in two weeks. 

Matt: 
And we're going to talk about how aerial firefighting really works. 

Nick: 
Not just planes dropping water on forest fires. 

Matt: 
No, we'll hear from a woman who jumps out of planes into remote wildfires, kind of for fun, and often 
with steaks in her pockets. 

Nick: 
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Actual steaks? 

Matt: 
Actual steaks, and sometimes sausages. 

Nick: 
Cooked steaks? 

Matt: 
No, out of the freezer, and then she cooks them at the fire. 

Nick: 
Huh. All right. 

Matt: 
AirSpace is produced by Katie Moyer, Jocelyn Frank and Lizzie Peabody. 

Emily: 
Mixed by Tarek Fouda. Special thanks to Jason Orfanon, Genevieve Sponsler and John Barth. 

Nick: 
This episode was supported by PRX and the Alfred P. Sloan Foundation, enhancing public understanding 
of science, technology, and economic performance. More information at sloan.org. 

Matt: 
You can follow us on Twitter at airandspace, or find us on Instagram at AirSpace podcast. 

Speaker 6: 
I've never done chromatography. 

Matt: 
Chromatography. 

Emily: 
Are you kidding me? It is so- 

Nick: 
I've never done it. 

Emily: 
... so cool. It's so cool. 

Speaker 7: 
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From PRX. 
 


