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Nine middle and high school students attended a weekend class at TSBVI to learn about space and astronomy. The goals for the class were:

Students will increase their understanding of concepts related to space and astronomy. They will experience scientific exploration through hands-on activities. They will also have opportunities to practice expanded core curriculum skills including: skills of independent living, orientation and mobility (O&M), use of technology, communication skills, recreation and leisure skills, visual efficiency and social skills. 

Understanding space requires many abstract concepts, which are usually more difficult to acquire by students with visual impairments than by sighted students.  Concepts and skills were addressed in this program through a variety of activities utilizing tactile, kinesthetic, auditory and visual senses.  Students practiced skills related to their visual impairments throughout the program including communication skills, academic tools, and compensatory skills. Instruction was organized around the following astronomy concepts:

Constellations and Patterns of Stars.  Students reviewed how to graph points on a coordinate plane. They used given sets of coordinate pairs to graph patterns of several constellations on the APH graphical aids for mathematics (graph boards).  Most of the students expressed a clear preference for this device over using paper and pencil.  A description of the graph board and its use in mathematics may be found in the article “Teaching a blind student how to graph on a coordinate plane: No tech, low tech, and high tech tools,” available online at  http://www.tsbvi.edu/math/graphing.htm .  Students learned about historical and current uses of constellations for navigation, locating other points, and tracking the motion of the planets on the sky.

Global Positioning System (GPS).  Students learned how a GPS device works by communicating with satellites and calculating a unique position on earth from the distances of several satellite signals.  Students experienced this concept by having one student represent a GPS unit and holding strings of differing lengths stretched out and held by other students representing satellites.  The lengths of the strings represented the distance information that is sent from the satellite to the GPS unit.  Students learned that knowing distance from only one satellite allowed them to be in any of many positions.  Adding the string from another satellite limits possible locations to specific points.

Several of the students with low vision explored using hand held magnifiers to read the small LED numbers on standard hand-held GPS units.  Braille readers used a Braille Note GPS system.  Students used longitude and latitude measurements in degrees, minutes, and seconds to locate specific places on campus.  They utilized their O&M travel skills while locating these points. They used searching skills to locate objects at each point.

Planets of the Solar System.  Each of the nine students used the Internet to research one of the nine planets. They learned about size (diameter), distance from the sun, composition, density, orbital inclination and something interesting about their planets.  They recorded and shared their information and applied it to locating their planet from a collection of scale model planets. They participated in discussion of a variety of scales for modeling the Solar System. They used tactile meter sticks to measure and mark the room to represent a scale in which the sun is about the size of a pony bead (about 3 mm). This scale was chosen to make sure that the model of the planetary orbits would fit in the room.

Orbital Paths.  Students were exposed to Kepler’s laws and used the concept that the distance between the planetary body and the sun is related to the speed of the orbiting object, because the line between the planet and the Sun sweeps across equal areas in equal times.  They learned that all of the planets except Pluto orbit very close to the same plane, which is important when explaining the formation of the Solar System.  

Nature of Light.  Students explored the nature of light using sound. They discovered properties such as wavelength, frequency and intensity of waves by blowing over Coke bottles with differing amounts of water in them. They experienced the Doppler effect using sound.  They heard how scientists use wavelength (pitch/frequency) to study the patterns of light to determine if objects are moving closer or further from earth.  Students also discussed other wavelengths of light outside the visible range including radio waves, gamma rays, and ultra violet light.

Measurement of Locations of Celestial Objects in the Sky Using Two Angles.  To develop understanding of how location of celestial objects is identified, students used a specially constructed device with a base that provided an alignment to north.  It rotated horizontally for the horizontal degrees (similar to longitude) and was hinged to raise half the rotating circle for vertical degrees (corresponding to latitude).  Then they learned that if the base is aligned with the Earth’s equator; they can easily compensate for the Earth rotation. This provided students a hands-on model of how large telescopes are aligned for observing different targets.

Large Telescopes.  Students explored the parts of a tabletop sized telescope in the classroom. They learned how it could be rotated around the axes of cardinal directions to measure the degrees away from North and rotated vertically to measure the degrees above the horizon. This helped prepare them to understand the set up of the 16-inch diameter UT student telescope they looked through at the star party.  They were also able to walk around and touch the base of this telescope to get a sense of it’s large size.

Star Party.  Students visited the UT campus student telescope and were able to view Venus, looking very much like a quarter moon at the time. They also observed two different sections of the Moon. At the terminator (edge) of the moon many of the students were able to observe craters and their shadows. In another telescope position, a view of the middle of the moon’s area filled the viewing area.  This view also showed some of the surface details of the moon. All of the students had some amount of vision.   At this magnification level, all of the students, even those who were functionally blind were able to visually experience more of these celestial bodies than they had before.  Regardless of visual acuity, students expressed pleasure or awe at what they were able to see. They were very excited about their viewing experience.  For most of them this was the highlight of the weekend.

Conservation of angular momentum.  Students experienced the principle of angular momentum conservation using their bodies as “test particles” in an activity conducted on a playground merry-go-round.  Students positioned themselves around the merry-go-round and practiced moving at the same time toward the edges and toward the center of the merry-go-round. They did this on cue while the merry-go-round was in motion with no one pushing it.  The merry-go-round clearly speeded up when they moved to the center, slowed when they moved to the edges and again speeded up when they moved to the center.  Some of the more athletic students tried the activity at a faster speed and discovered that the faster the merry-go-round goes the more difficult it is to move toward the center.

Formation of the Solar System.  Students used small metal balls, pie plates and magnetic marbles to illustrate how particles in orbit clump together. They related their learning about the conservation of angular momentum to the rotation of the clumping materials. They learned about gravitational interactions and how the gravity of the sun and the gravity of Jupiter keep the material between Mars and Jupiter from forming a planet. They raised the possibility that two planets could rotate around each other and learned that some have considered this to be the case with Pluto and its moon.  Students learned that all of the planets orbit counterclockwise and that all but two rotate counterclockwise. They discussed planet composition, density and relative weight on the various planets. These are all observational facts that any formation theory needs to take into account and explain. 

Lunar Phases.  Lunar phases were explored through a variety of media.  Tactile/visual handouts made from microencapsulated (“swell”) paper enabled students to study the illustrations using visual and tactile senses.  Models of the moon were used that had a cardboard screen with a hole in the middle to block the view of the back side of the moon whether viewed visually or tactilely.  Finally, groups of students role played the positions of the earth and moon moving around one another in relationship to the sun.  They identified the phases as they moved to each position.

Students learned that the same side of the moon always faces the earth, and that the moon does rotate as it goes around the earth. Therefore, sunlight falls on all the parts of the moon at different times.  Students learned the names of the phases of the moon and how it appears from the earth at various times.  They learned what causes lunar and solar eclipses.

Meteors and Meteorites.  Students explored several meteorites on loan from the Monnig Meteorite Gallery on the campus at Texas Christian University in Fort Worth, Texas.  These were passed around the group.  Variations in density and appearance of the outside and inside (cut) surfaces were discussed.  Differences between meteors (what is seen in the sky as the material burns on entry into the earth’s atmosphere) and meteorites (objects that land on earth from space) were discussed.

Comets.  Students made their own comets using a variety of common materials mixed with dry ice. They were then able to observe, touch and hold the comets at close range.  By confining the comets in large plastic bags students experienced the volume of gas produced as the carbon dioxide sublimed (went from a solid state directly to a gaseous state without melting into a liquid state).  By holding the bag shut, students could experience the pressure of the escaping gas inflating the bag against their hands.  Some of the comets also produced strong gas jets with carbon dioxide gas streaming out of a hole on the surface just as has been observed for actual comets.  Such gas jets can change the orbit of comets, making orbital predictions harder. Making comets was the most meaningful activity of the entire program for several of the students.  

Exploring Other Worlds.  Students thoroughly enjoyed practicing scientific exploration by discovering and analyzing a completely new substance, which was named “oobleck” after a green gooey substance in a Dr. Seuss book. The students decided what to find out, how to find it out, and whether they could make predictions about further observations from what they learned. They explored the research question of whether or not they could make a crater on a planet made of oobleck.

Living in Space.  Students learned about how astronauts prepare for the micro-gravity of life in space. They learned about the “puffy face, bird leg syndrome” experienced during adjustment to micro-gravity.  Students also learned about the requirements of foods eaten by astronauts in space.  Most of the snacks during the weekend were foods also eaten in orbit, including space ice cream, granola bars, trail mix, and peanut M&Ms. One of the morning breakfast cereals included freeze dried fruit, which is sometimes used in space menus.   

Students learned about some of the different space missions and their crews.  They learned the sizes of the crews in various missions and they raised questions and participated in discussions about space accidents.

Newton’s Laws and Rocket Propulsion.  Students reviewed Newton’s laws of motion. They launched a variety of rockets including 

· balloons blown up and released

· paper rockets they constructed and launched from a straw

· toy rockets launched by an air pressure foot pedal that they stomped on

· Alka Seltzer rockets that students constructed around film canisters and launched.  

Students learned about the different rocket booster systems of several of the space missions, including the space shuttle and the Saturn V Rocket.  They learned about the fuel (liquid, solid and ion), size and arrangement of rocket stages, and whether they were reusable.

Orientation and Mobility (O&M) and Technology

Students traveled independently on and off campus with other students and staff in the group.  For off campus trips they traveled with someone who knew the way. They learned to read latitude and longitude from a GPS system and traveled in pairs or groups of three to locate points on campus using the GPS systems.   Braille readers used a Braille Note GPS system.

Students used computers to access the Internet.  Most of them independently managed whatever access software they needed.  Many of them used our 19-inch monitors with no adaptations. JAWS and Zoom Text were available to any student who wanted to use them. Several students used Zoom Text and one used JAWS.

Social, Independent Living, Recreation and Leisure Skills

Students practiced social and daily living skills throughout the weekend. They cared for their own possessions and materials.  Most of them made up their own beds and several of them stripped their beds at the end of the program. They were responsible for getting themselves ready and to class in the mornings. They prepared snacks for themselves. They enjoyed socializing with one another in the dorm and were kind and supportive of one another throughout the program.  Many of the students rode bikes together. Some of them played board games together.  As usual in these programs, students shared music with one another.  On the last evening they created beautiful space posters using spray paint.

Thank you for sending this capable student to the Space Vision weekend.  Please call us if you have questions or we can be of further assistance.

