


Daphne Hitchcock: 
Ready set go. I'm going to pass things along to Natalie. Natalie Martiniello, our BLC past president to introduce our first speaker. Thank you, Natalie.

Natalie Martiniello:   
Thank you Daphne, and welcome everyone. I have the pleasure of introducing our first speaker, Noreen Grice, who will be presenting on using tactile images to make astronomy more accessible. Noreen teaches astronomy to college students at Western Connecticut State University, and is also the president of the Middle Atlantic Planetarium society. With over 40 years of experience as an astronomy educator. She has devoted much of her career through her company, YOU CAN DO ASTRONOMY LLC, to making astronomy more accessible for students with disabilities and in particular those who are blind or low vision. Many of her books include tactile images, and her most recent book is called Touch The Solar System, which is a digital tactile book for the talking tactile tablet, which she co authored with astronomer, Heidi Hammel. So, thank you, Noreen. I will turn it over to you.

Noreen Grice:  
“Thank you very much. I'd like to share some slides, so I'm going to bring that up. Let's see.  You need to enable me to share the slides, and then we'll be in good shape here. Okay? If it's possible for someone to let me share slides …  Yeah, there we go. I see something now, okay, let me bring this up and we'll go into slide mode. Okay. 

Well, first of all, I got a haircut, so my hair is a little shorter than in this picture, but I'm going to be speaking to you today on using tactile images to make astronomy more accessible for blind and visually impaired learners. Now, when you think of astronomy, you might not think of something that is very accessible. It's like biology, like looking at something under a microscope or something that's far away. It's not touchable unless you put it in a form so that it is. So I'm going to begin by telling you a little bit about how I got started. 

In 1984, which seems like not that long ago, I was an astronomy major at Boston University, and I was working part time at the Boston Museum of Science. In fact, I was, — I was going into my senior year at Boston University as an astronomy major, and I always loved the Planetarium, and I was so fortunate to get a part-time job in the Planetarium. Now my job entailed, you know, welcoming people to the Planetarium and pressing a button on the apple 2e computer to start the pre-recorded program. 

So when I open the doors for the next show, I happened to notice there were a group of blind students in line, and at that time, I didn't know anyone who was blind and I wasn't sure what to do. I was nervous, so I asked the manager who was working (an older gentleman) “What do I do?” And he said, I should just help the students to their seats. That's all I had to do. So that's what I did. And then I got into the control booth, and I welcomed everyone to the Planetarium, and I pressed the button on the Apple 2E computer, and the show began. 

So then my job was to sit at the control booth, point out a few stars as the narrated script went on, and then at the end of the program, thank everyone for coming to the Planetarium. But during the show, I kept looking at those students, and I wondered what they were thinking about the program. 

So at the end of the program, everybody had to walk past the control booth. And so I came around as they approached, and I asked them how they liked the show. Well, I expected they might say, yeah, it was okay. That's not what they said. They were very disappointed the program was not accessible to them, and I felt terrible, because I thought the Planetarium was the most wonderful place in the world, and clearly we had failed. 

And so the next day or so, I remember seeing a bus that went to Watertown, Massachusetts, which was not far from the Boston University campus, and I learned that there was a school for the blind there, the Perkins School for the Blind. So I got on the bus and I went over to the Perkins School. I wandered around the campus. And I found the library. I went inside the Perkins School for the Blind library, and I asked the librarian if they had any astronomy books. You know, my first thought was, maybe there's just no astronomy books. Well, I was directed to a shelf with some very thick books. It was this whole Isaac Asimov collection, and I pulled one of the books down, and I was flipping through it. 

At that time, I did not know braille, but I knew it was Braille, but I asked, “Do any of these books have—like raised pictures?” 

And that's when the librarian said, “Not very many books have raised pictures because they're very expensive and very labor intensive to make.” 

And then it occurred to me, the program in the Planetarium was projected images on a dome overhead that was not accessible. And in addition, the narration for the program was something like, “and over here is the Big Dipper, and over there Saturn, and up here is the moon.” So that wasn't very descriptive. So I could understand why the program was not accessible. 

Now, I didn't know how to fix that, but I thought “I'm going to try.” And that moment in time changed my career path to figure out a way to make astronomy more accessible to people who are blind or visually impaired. 

Well, that led me to first beginning something I wanted to do was to make all the Planetarium shows accessible, and I thought, “maybe I could make pictures to go along with the Planetarium shows.” So I got some plastic paper and some etching tools from the Perkins School for the Blind, and I actually began hand etching different pictures. So I thought, “well, at least there'll be pictures to go along with the shows.” And then I thought, “maybe I should make like a brochure.”

Well, this whole idea turned into an Independent Study for my senior year at Boston University. I decided to write a book that was specifically designed for blind—blind learners, and I would call it Touch the Stars. 

I began that project in 1984; I graduated from Boston University in 1985; I sort of packed up the project in a box; went off to graduate school, came back from graduate school, finished graduate school, came back to Boston in 1987 and then I felt like, you know, I really hadn't finished that project. So I continued working on it, and went back to work at the Museum of Science. And eventually, the book came together. The Museum of Science published the first edition of Touch The Stars and surprise—it sold out. What I was doing is, I was making all the tactile pictures on the apple 2e computer. I was designing them and printing them out on a VersaPoint embosser and then National Braille Press could only make the text with print on it. So I would have to print out all the pictures, send them over to National Braille Press; they would collate them and put them into the book. 

The second edition came out in 1993. By that point, I had continued creating different pictures, as we were doing different Planetarium shows. I had ideas for different—different subjects. So the book got bigger. And then in 1998, the third edition of Touch The Stars came out, which was the last time the Museum of Science published it. 

Well, when it first came out, it had 42 pages with 10 tactile images. And again, the images were done on the VersaPoint Braille embosser, and I had designed them; but now Touch The Stars is in its fifth edition; so went from 42 pages to 113 pages, and it includes 19 tactile images, including star patterns, moon phases, eclipses, planets, Comet, meteor shower, Nebula, star cluster, galaxies. And the pages are—the pictures are not embossed, but they are thermoformed, so it is a higher quality picture. And the book is available directly through National Braille Press. And again, I think that the thermoform images really work very well with this book. In fact, this book is now in many Planetariums who are being proactive. So if a person who is blind comes to the Planetarium, then the Planetarium person operating the program can come out and turn to the page, because the book generally has at least one image that will relate to the Planetarium show—maybe more.  Touch The Stars led to a series of books I worked with NASA. 

In 1999 I was contacted by a professor in Chicago who said he saw Touch The Stars in a Chicago bookstore, and “it's too bad there wasn't something like that available for the Hubble Space Telescope.” And thus began a set of three NASA books. 

The first was Touch The Universe, a NASA braille book of astronomy featuring images from the Hubble Space Telescope. This time, the pictures were created a bit differently. It was color pictures which were then embossed with Braille, so, and the pages also had print and Braille, so it was accessible to both sighted and Braille readers together. 

And then, I was contacted by another researcher who said, “It’s too bad there isn't something like that for the sun.” 

In 2005, we published Touch The Sun, a NASA braille book all about the sun and different effects that happen on the sun. And then we were thinking, you know, there's different parts of the electromagnetic spectrum. So, you know, people talk about vision, well, we can see visual light, which is actually the smallest part of the electromagnetic spectrum, because you've got gamma rays, X rays, ultraviolet, infrared, visible, microwave, radio. So you have all these different wavelengths, but human eyes can only see a very small part. Why not do a book featuring multi wavelength images that are not visible to any human eyes?  And that became Touch the Invisible Sky, a multi wavelength braille book featuring tactile NASA images.

So these books, and another book I wrote called The Little Moon Phase Book—they all use different ways to make tactile images. So where Touch The Stars was a thermoform version, Touch The Universe was paper that was embossed, kind of like a greeting card. And Touch The Sun was colorful, thermoform images, The Little Moon Phase Book and Touch The Invisible Sky was color with a transparent appliqué that was accessible to the touch and that was produced by a company that's no longer in business, unfortunately, Ozone Publishing and Puerto Rico. But each version had their own advantages, and so I really wanted to try some very different things to see how we could reach more people and how we could remove barriers so that sighted and blind people could read together. 

Over the years—I worked 26 years at the Boston Museum of Science, and over the years, people would call me and say—they might say, “I’m a teacher and I have a blind student and I don't know how to teach astronomy to that person. What do I do?” Or in the other direction, I might get a call from somebody who was blind or have a different disability, and they'd say, “I would like to learn about astronomy, but I don't know where I can go.”  

And so I combined those two into a book called Everyone's Universe, where the first part of the book is kind of case studies of different ways that astronomy has been made more accessible through mobility access, low vision and tactile access, specialized environments for people with neurological disorders such as autism, use of Assistive Technology for non verbal communication and non hearing access for people who are deaf or hearing impaired. And then the other part of the book is a travel guide which specifically lists different astronomy places like Planetariums and Observatories, and what makes that place accessible. So putting that together, up to this point, I've had Touch The Stars, Touch The Universe, Touch The Sun, The Little Moon Phase Book, Touch The Invisible Sky and Everyone's Universe. So Everyone's Universe is the only book that is printed with no tactile images. 

Now I've been working the past few years on a different kind of project. Again, I like to try different things. So this is a digital book and how this works—this is called Touch The Solar System, and it's done through the use of tactile images, which are placed on a device called the Talking Tactile Tablet, or the T3. It's from Touch Graphics, so there's a series of pictures. They each have a QR code, and the pictures are placed on top of the Talking Tactile Tablet, which recognizes the QR code and knows what that picture is. The picture is embossed, and when a person touches the different areas of the picture, the tablet begins to speak. The tablet also begins to display narration, so it is accessible to someone who is non visual, or someone who can't hear very well, or at all. So it's really an interesting accessible item. 

So this takes you on a tour through the solar system. And I worked on this with Dr Heidi Hammmel, who is an expert in solar system astronomy. 

Some of the other projects I've worked on that relate to tactile images:  First of all, there's a project with the Chandra X Ray Observatory, a set of exhibits called Here, There And Everywhere, and Life Beyond The Bulb and it's 11 by 17 inches in size. And it has two images, one from the earth and comparing it to something related in space. It has print and Braille on it. So these are traveling exhibits, which were big posters sent out to museums, and then this special version was made so that people could touch the images and be able to make those comparisons. 

Another project I worked on was The Solar System Radio Explorer Kiosk, which is a standalone exhibit, and it's been at the Goddard Space Flight Center, and people can learn about Jupiter and the different radio emissions that it gives off and compare that to the other planets. It has tactile pictures and Braille on the outsides of the exhibit and a computer program that is all accessible, that a person can operate.

Another project I worked on with the Space Telescope Science Institute, is called The Tactile Carina Nebula Poster. I'll show you a little bit more about that in a moment. 

And then a Tactile Graphic Design of NGC602—well, NGC602 is just a name for a star. It's a Gas nebula in space where stars are forming, and it's inside a star cluster where stars are being born. And so we did, as it were, kind of a feasibility study, like a proof of concept to see if you could use a 3d printer to create tactile images. And so we went through different testing of different sizes, and it turned out that the 3d printer did work very well for tactile images. 

So here's another look at one of the exhibits I worked on, From Earth To The Solar System that was also with the Chandra X Ray Observatory. So again, these are 11 by 17-inch panels with a caption, a description of the objects, and then there's a texture key, and then there's the object. So people can start from the earth and work their way through the solar system.

And this is a picture of the exhibit panels from Here, There And Everywhere, where we have two pictures on a panel, one from Earth and something related in space.

And this picture is a close up of that exhibit I mentioned that was at the Goddard Space Flight Center. So the outside panels of the exhibit have raised acrylic and Braille. So one side is Jupiter across the electromagnetic spectrum, so you see what Jupiter looks like as viewed through radio waves, microwaves, infrared, visible X rays, and then we learn a little bit more about The Solar System comparing Jupiter. And I think people are always surprised that things look different when viewed through different wavelengths. 

Now the Tactile Carina Nebula. So I was contacted by a scientist at the Space Telescope Science Institute who said, “We're celebrating (I think it was the 25th anniversary of the Hubble Space Telescope) and we're going to celebrate with this spectacular picture, so we'd like to make this tactile.” 

Here's the picture. Now, this picture is an assortment of different colors and swirls and it looks like somebody threw paint of different colors on a board. 

I said, “You need to explain this to me.” So we spent quite a bit of time talking about the different sections of this picture; because this picture—it's a stunning picture, but somebody just wouldn't know what to make of it, unless they were an expert. So that caused me to have to learn about the different pictures. 

Now, originally, this person wanted this picture to be enlarged to, like, eight feet by five feet. So quite a—like a big banner. And so I decided to make different versions; one, that size one, a smaller size, and then what I did is, I had a reference on an 11 by 17 inch swell form page. 

So we were having a gathering at the National Federation of the Blind in Baltimore, and there would be, like 100 high school students from around the country. So I brought everything, and at the last minute, I decided to bring that smaller version, and we tested the different versions, and it turned out that people liked my smallest version, because they could get both hands on it at once. And so that's the version we used. And I made different textures for the different areas of the picture and a the texture key. And actually, I think this version, of The Tactile Carina Nebula, is good for sighted people too, because it explains what the different areas are. So for a novice who is not an expert on astronomy, this helps you really understand what's going on in this image. And there's quite a lot going on in this image. We have dark clouds, bright gasses, stars, a star about to explode, dust pillars, bubbles of gas, jets from star birth, large areas, dark areas, dusty areas, all that has been compartmentalized into this tactile image with a key.  

Now, that project about the 3d Printing. So this was the image I was given, and we want to make a tactile image of this. So again, this looks like almost a gaseous outline of a monster with its jar open and some bright stars in the middle. And the bright stars are the star forming regions. So for me, I need to start basic, and what I did is I made what I call the Crafty version. I took a kind of a round sponge, and I cut it in half, and I put some different textures on it, like a corduroy line texture, and some big pom poms and some little pom poms. So I needed to see in my mind how this might work. So starting from this version, I broke down the different areas into textures. So we have horizontal lines for dust, diagonal dotted lines for gas, a pointy structure for dust and gas combined, and then solid circles for stars. So we actually went through several versions of this, starting with my little crafty sponge, going through sort of a four level area that was small panels, maybe the size of a passport, with different pictures that you would put your hand into. And we ended up printing it on larger, I think it was about 11 inches by 14 inches. I believe they had to be split in two and glued together. And we made two versions, because during our focus group testing, we found that people who were born blind were able to very easily feel the elevated areas—areas that were elevated because they were bright. But people who had lost their sight preferred a flatter area that was not elevated. So we made two versions of this.

So people ask me, “What is a tactile image?” And for somebody who is in the science field, and they want to make their material accessible, I tell them, “a tactile image is a touchable, raised picture that is designed to be explored with the fingertips. And for me, I assign different textures to represent different aspects of the tactile picture.”

So for The Tactile Carina Nebula, we made a presentation at the American Astronomical Society meeting as a poster paper where it was hung up; and usually, with these poster papers, people walk by and they stand there looking at it. And so I was reaching hands and saying, “No, Touch. Touch the picture. Touch the picture!” So that was—people were, you know, unexpectedly touching a poster paper, which normally you would not do it at a Science Conference. 

And then, of course, an exhibit again. This is, on the right side, a picture of a student touching the panel from the Goddard Space Flight Center of the different ways that Jupiter looks through microwaves, infrared, visible, ultraviolet—Jupiter is giving off different radiation, and we can see that by looking at the different wavelengths. 

There are people around the world who want to do the right thing and make tactile pictures. But I tell them, “you can't just make a tactile picture and think it looks good, and hand it to a person who's a tactile reader and say, ‘Here you go,’ because then you don't know if that picture will work. You have to test that picture, and you need to explain what that picture is.” So I tell people “it's really good to pictorially describe the image and invite the learner to explore the tactile image,” rather than saying, “guess what this is,”  unless that's the point of what you're trying to do. But if you're trying to relay information, provide that pictorial description, it's good for everybody. It helps everybody learn that. And of course, with permission or by request, you can guide the person's fingertips in a tour of the image. 

So for testing of the tactile Carina Nebula, there were a lot of textures, and it was important that the person would be able to explore the different parts of the picture. 

So an example of a pictorial description, instead of,  “here’s Saturn.” You might say, “this is a tactile image of the planet Saturn. The rings of Saturn look like a loose fitting belt around the planet. The billions of ring particles that encircle Saturn, are made of ice and rock and range in size from tiny rocks to objects larger than a house.”

So that kind of a description really sets a scene in the person's mind. And that is one of the things I've been really working very diligently with Planetariums. 

So there's thousands of Planetariums around the world; some small that are in a school, some might be in a small museum, or a very large museum, and it's not always possible to have pictures available or to be able to respond very quickly when somebody shows up. And what often happens, is a person says, “I'm sorry. We don't have anything available, but—you, but please listen in on the show.” But by having a copy of something like Touch The Stars, that's being proactive. 

And so in this picture, one of the Planetarium people has put little tabs along the edge of the book. So if they are doing a program, say about Saturn or a comet, they can quickly turn to that page, and that person can be able to explore that image independently and be able to listen in during the show so they know what that picture looks like, and what that object looks like. And that's what people have been doing, and that's really a great thing.

I think that the sky—I think people have always been intrigued by the sky, but I think that being able to actually put your hands on images of what those objects look like can bring you closer to, you know, thinking about the universe's amazing story, and we're like a chapter in the universe, and we're all part of it together. So being able to contribute to your understanding, and, you know, being able to share the excitement about the universe is a great thing. 

Some people have been using some of the tactile images, say, from Touch The Sun, for solar viewing. So if you've never heard about this, it is safe to point a telescope at the sun if you have a safe solar filter on it. You might have heard about that in last year's solar eclipse. You should never be pointing a telescope at the sun without a certified solar filter. But if you do, then you can see sunspots or activities such as prominences or solar flares. And a person can be touching the images and know what people are looking at through the telescope, or be able to look through the telescope and touch the image at the same time. 

There are many astronomy clubs that have star parties. A  star party is when they bring out telescopes at night and say, “Hey, come look at the moon, or come look at Saturn, or come look at Mas.”  Whatever is visible in the sky. I was with the National Federation of the Blind down in Texas one year, and we invited the Texas Astronomical Society to come to the hotel to the conference. And they brought different telescopes, and they gave tactile tours of the telescope, which was great so people could get their hands on the telescope and understand exactly how the telescope worked. 

Also, there are many files, if you have a 3d printer available, NASA has a website where you can download them for free. It's called an .STL file. So those are printer files for the 3d printer, and you can download those files and print out the objects. Or if you don't have a 3d printer, there's actually companies that will print it out for you. So it's possible to make printed models for your classroom or for yourself. 

So what I'd like to say in summary, is tactile images are useful for the blind and visually impaired and I think also they can be used for sighted visitors. Tactile images are important resources to have available in a museum, in a Planetarium, at star parties, and for outreach events at schools. When using the tactile images, we want to be inclusive and proactive and have the resources available at all times. It is much better to say, “Let me show you what I have,”  rather than to say, “I'm sorry, we don't have anything.” And always be welcoming, be pictorially descriptive and be inspiring. 

And, so with that, I’m going to open this up to, I guess, any questions.”

Anthony Tibbs:  
“Thank you very much for that great presentation. If anybody has a question, you can raise your hand … AltY  on PC CommandY on Mac. I see one, Kim.”

Kim Kilpatrick:
“Am I unmuted? Wait, I think I am. Okay, well, thank you so much, Noreen. That was so—that was impressive. I'm really grateful for you, for all those years ago, not just saying, “Oh no, all I have to do is just get them in their seats, and who cares about whether they get anything out of it.” Being blind since birth, I know that that happens, and people don't ever follow up, so that's awesome. I just wondered, do you know how big a difference your books have made in having people who are blind pursue careers in these type of sciences? I just wondered a little bit about that.”

Noreen Grice:
Well, I'm glad you asked that question. I can tell you, a few years ago, I, I, I had. I haven't been able to go to one of the National Federation of the Blind conferences in a few years. I did, like every year up to that point, but the last time I went, I don't know if you—if you've ever been to one of these conferences. But if you have, you know, there's a lot of different sessions. And then one day there's, it's kind of like a division session. And so there was the meeting of the science and engineering group, which I always went to. So I went in the room, you know, and there were people sitting in the room, and the person who's the president of the division said, “Well, let's begin by each saying our name. Let's go around the room so we know who's here.” 

I happened to be sitting in the back of the row, so that was fine. So people are, you know, saying who they are and if they're a student or what their position is. And then, when we got to me, I just said, “Hi, I'm Noreen Grice. I'm an astronomy educator, and I've, I've written some astronomy tactile books.” 

Well, I was so surprised, the person in front of me turned their chair quickly and said, “You? Because of you, I am a scientist, you know.” And then other people started. “Because I had that book, I decided to go into science and engineering.” 

So all of a sudden, suddenly, people turn their chairs to me and were telling me that my books mattered. And that was—it was—it was so unexpected at that  moment. But it was so wonderful. And that was just a small sampling of, you know, the people who were at that convention. So over the years, I have gotten emails from people and been contacted because of Touch The Stars, not necessarily that they went into astronomy, but they went into a STEM career; and they believed that they could be a scientist. And so that was the personal feedback that I got, like right at that moment, in that conference. And I'll just never forget that feeling.”

Anthony Tibbs:
“Jen Golden.”
   
Jen golden:
“Can you hear me?”

Natalie Martiniello:
“Yes, okay.”

Jen Golden: 
“It doesn't always work properly. I just wanted to say—because I actually have Touch The Stars. It is for anyone who is curious about it. It's well worth getting. I don't actually have it anymore. I took it to the International Council on English Braille, The General Assembly, last year in New Zealand. So, like—we had a Braille—sort of—you could bring different things for people to see. And so I decided to donate it. And I thought this gives me a perfect excuse to buy the fifth edition. So, yeah, it's—if you're interested in this kind of stuff, it's well worth it.”

Anthony Tibbs:
“And I think we have time for one more question. **Panic **giltis …. Maybe. There we go.  … Did you have a question? … No, no, okay, you just accidentally …  okay. Last question then. Mark?” 

Speaker:
“Can you hear me?” 

Anthony Tibs:
“Oh, yes, we can hear you.”

**Speaker: 
“Hey. Sorry, yes. greeting from the island of Euboea (also spelled Evia) in Greece. What I was wondering is, whether having radio signals accompanying the presentations of tactile maps of stars might have been helpful to nonvisual participants?” 

Noreen Grice:
“Oh, are you saying the sound to go along with it?”

**Speaker:
“That's right, yes. I know that there are radio signals which have been detected from various planets and even the sun, I understand. And I think it's a very impressive sort of thing. I was wondering if that could accompany presentations of diagrams you have. You know, of the sky and the stars, and whether that might have a very, an interesting effect on those who can, at the same time, listen to the radio signals  while following the presentation about the stars.”

Noreen Grice: 
“Yes. So as far as the radio signals, or other signals from space, I believe that in the touch The Solar System book, the digital book, I believe it has some clips, some audio clips that do go along with the images, so that may be already available. It's not for Touch The Stars, but I think, I think the digital Touch The Solar System book does have some audio clips.”

**Speaker: 
“Thank you, Noreen.” 

Anthony Tibbs: 
“And Mark.”

Mark: 
“Oh, can you hear me? Yes? Okay. So thanks, Noreen. I'm a librarian at a university, and recently I’ve noticed that the Canadian Space Agency has lots of images for sighted people, and so I've knocked on their door about how are they making resources available for blind, visually impaired and deafblind individuals? I even wrote my member of parliament, and they don't seem to be too responsive. But it sounded  like you've had good relationships with NASA. I'm just wondering if you can talk about the relationship with NASA.”

Noreen Grice: 
Well, things are—things may be changing with NASA, but I can tell you what has happened in the past. So in the past, NASA was structured so there were, I think it was called, NASA Broker Facilitators. And one of the things that NASA had determined, and educators had determined, was there was a disconnect, which may be what you're seeing—a disconnect between the scientists and the educators, which I think would include librarians. And so NASA created these Broker Facilitators, and it was one of those who happened to be a professor at DePaul University in Chicago, who contacted me first about creating a book about the Hubble Space Telescope. And so we were able to get grant funding for that. And then the next two books were also done under this organization where, you know, one group would be the broker, which would be the person connecting the scientists and the educators, who came together and we were able to get—they had funding at that time for these different groups. And so everything just sort of fell into place. Things are a little bit in—a little—there's a little disruption going on right now. So I don't know what the future is going to be for NASA education. But I'm happy to assist you in any way with the Canadian Space Agency, to see what could be done. Because I think, when we make these images accessible tactilely, they become really more exciting and engaging for everybody. So it's really a win win. So if there's anything I can help you with I'm very glad to do that, and you can contact me through my homepage, You Can Do Astronomy. There is a link to be able to contact me there.”

Mark: 
“Great. Thank you very much.”

Anthony Tibbs:
“Thank you, Noreen, that was a wonderful presentation, and it seems to have spurred lots and lots of discussion. And it was great to hear that people have come up to you and and told you, you know, what a difference it's made. Sometimes we—sometimes we don't know. We put things out there, and we don't know how—what the uptake is, or what impact it's having. But that's really great to hear.

The End
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Daphne Hitchcock :    Ready set go. I'm going to pass things along to Natalie. Natalie Martin i ello, our BLC past president to  introduce our first speaker. Thank you, Natalie.     Natalie Martiniello :       Thank you Daphne, and welcome everyone. I have the pleasure of introducing our first speaker,  Noreen Grice, who will be presenting on using tactile images to make astronomy more accessible.  Noreen teaches astronomy to college students at Western Connecticu t State University, and is also the  president of the Middle Atlantic  Planetarium   society. With over 40 years of experience as an astronomy  educator. She has devoted much of her career through her company,  YOU CAN DO ASTRONOMY  LLC, to making astronomy more accessible for students with disabilities and in particular those who are  blind or low vision. Many of her books include tactile images, and  h er most recent book is called  Touch  The Solar System , which is a digital tactile book for the talking tactile tablet, which she co authored with  astronom er,   Heidi Ham me l .   So,  thank you, Noreen. I will turn it over to you.     Noreen Grice :      “ T hank you very much. I'd like to share some slides, so I'm going to bring that up. Let's see .    You  need  to enable me to share the slides, and then we'll be in good shape here. Okay? If it's possible for  someone to let me share slides   …    Yeah,   there we go. I see something now, okay, let me bring this  up   and we'll go into slide mode. Okay.      Well, first of all, I got a haircut, so my hair is a little shorter than in this picture, but I'm going to be  speaking to you today on using tactile images to make astronomy more accessible for blind and visually  impaired learners. Now, when you think of a stronomy, you might not think of something that is very  accessible. It's like biology, like looking at something under a microscope or something that's far away.  It's not touchable unless you put it in a form  so  that it is. So I'm going to begin by telling   you a little bit  about how I got started .      In  1984, which seems like not that long ago, I was an astronomy major at Boston University, and I was  working part time at the Boston Museum of Science. In fact, I was,  —   I was going into my senior year at  Boston University as an astronomy major, and I always loved the  Planetarium , and I was so fortunate to  get a part - time   job in the  Planetarium . Now my job entailed, you know, welcoming people to the  Planetarium   and pressing a button on the apple 2e computer to start the pre - recorded program.      So when I open the doors for the next show, I happen ed   to notice there were a group of blind students  in line, and at that time, I didn't know anyone who was blind and I wasn't sure what to do. I was  nervous, so I asked the manager who was working  ( an older gentleman )   “ W hat do I d o? ”   And he said, I  should just help the students to their seats. That's all I had to do. So that's what I did. And then I got  into the control booth ,   and I welcomed everyone to the  Planetarium , and I pressed the button on the  Apple  2E  computer, and the show began.      So then my job was to sit at the control booth, point out a few stars as the narrated script went on, and  then at the end of the program, thank everyone for coming to the  Planetarium . But during the show, I  kept looking at those students, and I wondered what they were thinking about the program.   

