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“I touch the future, I teach.”  

Christa McAuliffe- “Teacher in Space” 

                                      Challenger Mission STS-51-L
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History and Organization Description

The Challenger Center for Space Science Foundation was founded by the family members of the Challenger STS-51-L crew to honor their loved ones lost after the Space Shuttle disaster on January 24, 1986.  Challenger’s seven member astronaut crew was dedicated to education and reaching youth through the excitement of space exploration and had plans to share the excitement of this mission through televised broadcasts aboard the shuttle.  

One of the Challenger objectives was to provide inspirational teaching lessons by Christa McAuliffe, “The Teacher in Space”, from the ultimate classroom of the space shuttle in hopes of exposing youth to the wonders of exploration.  Although all crew members were lost that fateful day, the dream of inspiring students in the fields of math and science was not completely abandoned.  The bereaved family members gathered together to build the Challenger Center for Space Science as a living memorial to these astronauts and to continue their education mission.  Today, over 50 Challenger Learning Centers® in the United States, Canada, and the United Kingdom share the spirit of the Challenger mission every day.

Our Challenger Learning Center®, housed at the Center for Educational Technologies and located on the beautiful campus of Wheeling Jesuit University, opened its doors in 1994 to continue this dream of inspiring youth in our technology-rich facility.  Our on-site missions include interactive computerized simulations in our state-of-the-art Space Station and Mission Control simulators.  Students can visit our Center and participate in one of three unique scenarios that include hands-on, problem-based experiments and objectives.  Additionally, they receive related classroom instruction and activities to complement their simulated experience.  

Since we opened our doors in 1994, we have received a multitude of awards and have accomplished much to help perpetuate the Challenger mission.  (See Appendix A for a list of awards and accomplishments.)
In 1999, our Challenger Learning Center®, in collaboration with the Center for Educational Technologies, found yet another way to reach and inspire school age children through the development of our e-Mission™ programs.  E-Missions™ are simulated learning curriculum packages delivered to any classroom anywhere in the world with the help of the internet and video conferencing equipment.  Each e-Mission™ scenario includes pre-mission lesson plans and materials for the teacher to deliver which are aligned with state and national standards, a professional development component for teachers, technical and teacher support, and the ‘live event’ connection with our Mission Control Distance Learning Booth.  We currently offer 8 different e-Mission™ scenarios and a new scenario is under development.  (See Appendix B for a list of missions currently offered by our Center.)  

Our Center has established this highly successful distance learning method and our association with the NASA Classroom of the Future provides a strong mechanism to deliver quality programs.  (See Appendix C for a sampling of NASA Weekly Reports.)  These quality programs are cost effective because the Challenger Learning Center™ has broken free from the typical constraints of travel expenses, bus schedules or space limitations in our on-site simulators.  Due to the innovative approach of our e-Mission™ program, our only limitation to virtually “touch the world” is the technical equipment required to deliver our e-Missions™. 

Primary Mission

Our primary mission is to inspire teachers and students in grades 3-12 and to help cultivate a new generation of learners in the areas of math and science.  The e-Mission™ program integrates technology into the classroom and better equips teachers and students alike to thrive in our information and technology-driven scientific society.  Research has been conducted on our programs that reveal e-Missions™ are unique tools to help us accomplish these goals.  (Please see Appendix D for some recent research on our programs.)

STAFF CONTACT INFORMATION
Full time staff

Director:  Jackie Shia; jshia@cet.edu; 1-304-243-4331

Assistant Director, e-Missions; Kathleen Frank; kfrank@cet.edu; 1-304-243-2495

Lead Flight Director, e-Missions; Lori Flynn; lflynn@cet.edu; 1-304-243-8729

Assistant Director, on-site Programs; Sharon Morgan; smorgan@cet.edu; 1-304-243-2029

Lead Flight Director, on-site Programs; Annie Morgan; amorgan@cet.edu; 1-304-243-2386

Program Registrar, all missions; Barb Crawshaw, crawshaw@cet.edu; 1-304-243-8740

Technical Coordinator, all missions; Robert Moore, rmoore@cet.edu; 1-304-243-2063
Part time staff
Currently, we have 18 part time flight directors on staff.

WEBSITE INFORMATION:
On-Site Missions:  http://clc.cet.edu
e-Missions:  www.e-missions.net
Appendix  A
List of Accomplishments

Center for Educational Technologies

Challenger Learning Center®
The Erma Ora Byrd Center for Educational Technologies houses a cutting-edge Challenger Learning Center®, one of more than 50 centers worldwide, established by the Challenger Center for Space Science in memory of the space shuttle Challenger.  The center is poised to add to the myriad of accomplishments it has achieved recently: 

Awards Received:

· Most Teachers Trained: 1995/96, 1998/99, 2001/02

· Most Students flown: 1996/97, 1998/99, 1999/00, 2000/01, 2001/02, 2004/05, 2006/07

· Most Missions flown; 2001/02

· Guiding Star Award

· “Blue Web’n” award for e-Mission: Operation Montserrat
CET/CLC Accomplishments include:

· The Challenger Learning Center® completed its busiest year ever, having flown over 800 distance learning e-missions™ and almost 300 on-site missions. The center, which for seven years has been honored for having served the most children of all the centers, introduces the wonders of science, math, technology, and space to more than 25,000 learners each year. Recently, Challenger has converted a second e-Mission™ into Spanish, hosted its first on-site mission for visually impaired students, demonstrated its capabilities with the 4-H nationally and a number of state education groups and a troubled youth program for girls in Florida, provided free e-Missions to students at a Louisiana school who were displaced by Hurricane Katrina, offered a series of summer camps for kids, flown missions for adult learners such as the West Virginia National Guard, and begun work to establish a West Virginia e-Missions™ center in the school that was home to the Rocket Boys.
· June 24, 2004: President Bush made an appearance during an e-Mission: Operation Montserrat™ with Southern Columbia High School in Pennsylvania.  President Bush’s appearance was used as a demonstration regarding broadband use within classrooms and the possibilities of video conferencing in the 21st Century classroom.
· The e-Mission: Operation Montserrat™ website has won the “Blue Web’n” award at a five-star level. Blue Web'n is an online library of outstanding Internet sites categorized by subject, grade level, and format (tools, references, lessons, hotlists, resources, tutorials, activities, projects). Blue Web'n does not attempt to catalog all educational sites. Sites are hand-picked and are among the most useful for classroom or instructional use. The sites in Blue Web'n are chosen by an Education Advocates who have advanced degrees in education and/or library science and have numerous years of teaching or library experience. http://www.kn.pacbell.com/wired/bluewebn/contentarea.cfm?cid=11&atid=4&page=2
· The center organized events for the first Constitution Day event, hosting more than 1,000 area students in celebration of U.S. Sen. Robert C. Byrd’s effort to make students aware of the U.S. Constitution. The event featured Foundations of Freedom™, a DVD created by the center that looks at a number of constitutional issues that are explained through more than 300 videos and multimedia presentations.

· The center’s facilities played host to technology teachers from the Diocese of Wheeling-Charleston, who learned how to use the latest educational technology and apply it in their classrooms.
· The Challenger Learning Center® hosted a visit by Grace Corrigan, the mother of educator-astronaut Christa McAuliffe who was aboard the space shuttle Challenger.
· The center hosted the West Virginia FIRST LEGO League championship, sponsoring its own Girl Scouts team in the robotics competition. The team’s leader, the lab manager at the center, has hosted robotics workshops, coordinated the state event, and been a panelist with actor Matthew Broderick, clothing designer Eileen Fisher and other famous people in New York City to discuss how to inspire creativity in children.

· The center hosted a visit from former astronaut Rick Hieb, one of the astronauts involved in the first-ever three astronaut EVA (extra-vehicular activity).  His presentation was broadcasted free of charge over video conference to more than 10 remote locations in the U.S.  A live video feed was available via the internet and was also electronically archived so that classroom teachers could access the presentation anytime. 

· The Classroom of the Future’s Virtual Design Center, which uses NASA resources to ensure that new designs for classroom investigations are based on good science and solid educational design theory, presented workshops at a number of professional organizations and even one conference in Taiwan. The center also organized its own research paper competition.
· The Mid-Atlantic Region Space Science Broker, a resource housed at the center to help bring scientists and educators together to convey NASA space science discoveries to students and the public in a nine-state region, coordinated workshops on balloon science, teaching those with disabilities, and teaching the concept of light to young students. The broker also hooked up scientists with a local astronomy club, introduced future teachers to NASA resources, and earned kudos from NASA as being one of its busiest and most effective brokers.
· The Educator Resource Center housed at the center presented biannual workshops to pre-service teachers from West Virginia colleges demonstrating the myriad of NASA resources available to them. The center also created programs for educators in Sistersville, WV, after school educators in Marshall County, WV, and young students in Harrison County, OH, to show them career possibilities with NASA.

· The center created the Community Alert Online web site, an all-encompassing resource for weather, homeland security, and seasonal topics. The site has provided a one-stop shop for area residents for emergency planning and community awareness. Users who have signed up for cell phone and e-mail alerts have received to-the-minute messages warning them when severe weather or other security issues have arisen. The site has worked closely with West Virginia emergency management officials to expand its offerings.
· The Classroom of the Future created five live simulations for NASA to deliver through its Digital Learning Network. The distance learning missions focus on math and science skills and target kids from elementary through middle school.

· Researchers at the center published a paper and did presentations in the United Kingdom showing how metaphors can help learners understand a challenging chemistry concept.
· The Classroom of the Future added a number of new features to its International Space Station Challenge™ web site, including Electricity and Power in Space, a series of activities that it presented at the National Science Teachers Association annual conference.
· Employees at the center earned four grants from the West Virginia Space Grant Consortium to create innovative ways to inspire educators and students to actively engage in the study of science, technology, engineering, and math.
· The InSTEP™ professional development program, which was housed at the center, has reached more than 10,000 West Virginia teachers since 2001. InSTEP helped teachers integrate classroom technology and problem-based learning. In the last year the program expanded its online offerings, trained teachers in using moon rocks, and was featured at the National Educational Computing Conference.
· The Classroom of the Future has evaluated the NASA Explorer Schools program in all three years of the program’s existence, analyzing how effective it is in bringing NASA science to high-risk schools and creating a NASA career pipeline.

· Researchers at the center presented a number of papers to the American Educational Research Association, the preeminent group for research in the field of education.

· The award-winning Exploring the Environment® web site added two more honors for its educational value. The site also offered one of its modules, Florida Everglades, in a Spanish version for the first time.

· The center coordinated the joint program activity of SHARP—Summer High School Apprenticeship Research Program—an opportunity for high school students to participate in an intensive science and engineering experience through NASA. The activity involved approximately 375 SHARP apprentices from 20 universities and NASA centers creating a proposal for a lunar expedition.
· Chuck Wood, executive director of the center, continues to work as a planetary geologist on NASA’s Cassini-Huygens mission to explore Saturn and its moons.
· Classroom of the Future researchers studied the concept of inspiration and presented three reports to NASA on how the space agency can inspire today’s students to choose NASA careers in science, technology, engineering, and mathematics.
· Researchers at the Classroom of the Future evaluated the effectiveness of NASA’s new WorldWind software and the Scientific Visualization Studio.
· The center created an online version of a photo exhibit on coal mining that traveled across West Virginia.
· The center streamed audio and TV broadcasts of the Ohio Valley Greyhounds indoor football team.
· The center provided a webcast on an international mining safety symposium held at Wheeling Jesuit University after the 2006 mining disasters in West Virginia.
· The Classroom of the Future began a benchmarking study to identify the most effective examples of educational uses of technology in science, technology, engineering, and mathematics and then describe those design features for NASA curriculum developers.
· The Classroom of the Future began investigating electronic gaming to report on the features that make it both popular and effective. The results of this study will help curriculum designers incorporate those lessons into games they design and also help NASA with increasing its presence in the gaming arena.
· Through a partnership with Wheeling Hospital, the center is creating a video presentation and webcast on testicular cancer to be broadcast to educators throughout West Virginia.
Appendix  B
Challenger Learning Center® Missions
On-Site Missions:

· Voyage to Mars for grades 5 to 12
Our voyage begins in the year 2076 with a crew of astronauts en route to the Red Planet.  Control of the incoming flight has been transferred from Houston’s Mission Control to Mars Control at the Chryse Station.  The crew arriving from Earth on the Mars Transport Vehicle has been specially trainied to replace the existing crew of astronauts, which have manned Mars Control for the past two years. After arriving on the Martian surface, the new crew will continue scientific exploration while gaining new insights into the problems NASA scientists face.  This information is vital to scientists and explorers for a better understanding of the Red Planet.

· Rendezvous with a Comet for grade 5 to 12
     
In the not-so-distant future a team of scientists and engineers are on a daring mission to take an up-close look at a comet as it streaks its way across our solar system.  Their goal is to plot a successful course to rendezvous with the comet and launch a probe to collect and return dust from the comet’s tail.  What seems at first to be a routine exploration is filled with challenges and emergencies.  Each obstacle that stands in the way of a successful mission requires students to work together as a team to find a solution.  

· Return to the Moon for grade 5 to 12

The year is 2020. For the first time since 1972, a crew of astronauts is returning to the Moon - and this time to stay!  The mission is to establish a permanent international base on the lunar surface for observation, exploration, and use as a stepping stone for future, manned missions.  Leaving Earth’s orbit, and navigating their way into lunar orbit, students must first retrieve a damaged probe and then build and launch a probe to send to the lunar surface.  The crew will have to function as a team as they begin a new era in human planetary explorations during their mission to “Return to the Moon”.        
e-Missions™:

· Operation Montserrat (Grades 5-8) – www.e-missions.net   - The Soufriere Hills volcano located on the small island of Montserrat is ready to erupt at the same time a Category 3 hurricane is approaching the island from the east.  The volcano team calculates rock fall and volcanic tectonic data to predict what will happen with the volcano.  The hurricane team tracks the approaching hurricane and calculates estimated times of arrival on the island.  The evacuation team uses population maps and available transportation options to move residents out of the danger zones to safe shelters on the island.  Your team receives satellite data from the island every 5-6 minutes to assess the situation.  The communication team’s job is to keep Mission Control informed about this brewing situation on Montserrat and to relay recommendations from all teams. 
*Also available in Spanish 

· Space Station Alpha (grades 9-12) – www.e-missions.net - The astronauts aboard the International Space Station are trying to protect themselves from the worst solar flare ever recorded.  The Storm Team calculates x-ray and proton readings to predict when the storm will cause problems for the ISS.  The Radiation Team continually calculates the radiation levels from two TEPC monitors in various locations on the space station.  The Life Support Team calculates the carbon dioxide and oxygen levels in the cabin and makes recommendations to keep those levels normal.  The Crisis Management Team monitors all systems on board to ensure the astronauts are safe.  Crisis Management also tracks the power load and the battery reserves available to ensure the safety of the crew.  Recommendations are made to shield the astronauts from the harmful radiation, to keep the life support systems in balance, and to ensure the International Space Station has enough power to get through an eclipse as it weathers this solar storm.  The Communication Team keeps Mission Control informed about the status of the station and relays recommendations from all teams.
*Also available in Middle School Version
· Moon, Mars, and Beyond  (grades 3-5) – www.e-missions.net  The class is organized into 5 planet teams to help NASA locate and rescue a lost space ship that is orbiting one of the outer planets.  Each planet team consists of Cargo, Navigation and Transmissions Specialists.  The Cargo Specialists calculate the number of days for a round trip to their planet and the amount of food, water and oxygen needed for the rescue trip.  The Navigation Specialists plots coordinates to help get some location information on the lost space ship.  The Transmissions Specialists decode messages which give them clues about the location of the space ship over the last 5 days.  All teams work together using information they receive to determine where the lost ship is located.  The Communications Team relays all information to Mission Control so that a rescue ship with all the loaded cargo can be launched from our base on Mars to that planet.  Your class will locate and rescue the lost ship.
*Also available in Spanish
· Storm-E (grades 4-6) – www.storme.cet.edu - Storm-E (Students and Teachers Observing and Recording Meteorological Events) is an engaging, culminating event to any weather unit.  The classroom becomes a command center of experts to make weather predictions.  Air pressure, humidity, temperature, and wind data is analyzed by your team of experts and they are asked to help make decisions to hold or cancel outdoor events based on maps, charts, graphs, and satellite images provided to each team.

· Target Moon (grades 6-8) - www.e-missions.net – A comet is on target to hit one of our lunar settlements.  The Comet Tracking Team tracks the comet as it is approaching and provides Estimated Times of Impact and the Distance Reached by Ejecta.  The Moon Mapping Team calculates which location on the moon has the highest probability of impact and the area of the impact.  The Crisis Management Team determines which base needs evacuation orders and executes those orders.  They are responsible for moving equipment and personnel to safety and calculating the estimated arrival times of astronauts using various methods of transportation.  The Communication Team relays all data and recommendations to Mission Control as the team handles this crisis.

· M.A.R.S. Mars Aerial Recognizant Surveyor (grades 6-8) - www.e-missions.net – The goal of this mission is to conduct aerial reconnaissance missions to find the ideal location to build the first Martian base.  The ideal location will have to be large enough and have a high level of hematite, a mineral normally formed in the presence of water.  Each team controls the flight path of their M.A.R.S. plane trying to visit as many sites as they can before running out of fuel.  The Navigation Specialists compares the different sites, selects the sites to visit, and calculates fuel consumption throughout the mission.  The Science/Operations Specialists calculate the area of the site and the hematite content and then rate each site.  The Communication Specialists relay all information to Mission Control throughout the mission. 

· Satellite Rescue (grades 6-8) - www.e-missions.net   It is flight day six of the Space Shuttle Endeavor’s maiden voyage.  The main goal of this mission is to rescue the Intelsat VI, a communication satellite, from an unusable orbit and re-launch it into geosynchronous orbit.  The crew has proposed using a three-person EVA, the first in history, to rescue the satellite.  As the three astronauts suit up to perform this unscheduled EVA, NASA needs a Life Support Team, Task Control Team, Special Operations Team and Communication Team to provide support for the astronauts throughout the mission.  The Life Support Team and the Task Control Teams will use proportions and online monitors to calculate the astronauts’ vital signs, monitor oxygen gauges, and graph the results.  They will use this information to predict when the astronauts need rest or how much oxygen will be used by each astronaut.  The Special Operations Team will use geometry to solve problems for the astronauts during the EVA.  The Communication Team keeps Mission Control informed on the status of each astronaut and relays information from the teams to the mission commander.

· FSI – Fire Scene Investigation (grades 6-8) - www.e-missions.net – The year is 2037 and NASA has established a lunar outpost to enable lunar and Martian exploration, mining and astronomical observations of deep space.  Our astronaut crew at this lunar outpost routinely checks each module on the base.  During a routine check to record thermal data on one of our storage units, an astronaut detects a fire in progress!  Investigation Specialists calculate various components of the fire.  The teams use an on-line Fire Simulator that yields data for the Carbon Dioxide and Oxygen Specialists.  They calculate the mean, median and mode for the data given and then graph a box and whiskers plot for each run of the simulator trying to determine a central tendency for the data.  Students use math skills and statistics to determine the cause of the fire and to make recommendations for fire suppression on the moon.  The Operation Specialists communicate all information to Mission Control and update the data received from their teams using the Mission Control Board.

Appendix C
Sample of Weekly reports to NASA

http://education.jsc.nasa.gov/WAR/archive/roll_up_war.cfm?date=20060607
Record Year at Challenger Learning Center® Has More in Store
 
POC:  Janis Worklan, jworklan@cet.edu
The Challenger Learning Center® at the NASA-sponsored Classroom of the Future is closing in on its most successful year ever, on schedule to fly more missions than it has before and with two sets of summer camps promising to bring in more youngsters and a visit by an astronaut slated for later in the year.

Through May the center on the campus of Wheeling Jesuit University has flown 671 e-Missions™, including 171 in May, the most ever flown in a month. Counting those scheduled for the rest of the summer, the total distance learning missions will be a record for the center. In addition, the center has hosted 294 on-site Voyage to Mars missions since the school year began last Sept. 1.

In addition, the Challenger Learning Center will host summer day camps for area students, in which the youths culminate their experience by flying an on-site mission. Voyage to Mars will be flown June 19, 21, 23, 26, and 27. Rendezvous with a Comet will fly August 1, 9, and 11.

The all-day camps cost $25 per day per child. To register, call 304-243-8740 or e-mail crawshaw@cet.edu.

The center also encourages Boy and Girl Scout leaders to register their troops for missions. An exciting four-hour program has been developed that includes a two-hour simulated space mission as well as hands-on activities that are designed to meet Scout badge requirements in space, astronomy, and aviation.

And after a visit in May by Grace Corrigan, the mother of the late educator-astronaut Christa McAuliffe, the center is ready to welcome another notable. Retired astronaut Brian Duffy will visit the Challenger Learning Center Sept. 21 as part of a program sponsored by Lockheed Martin. Details of the visit have yet to be finalized, but it is hoped that an open house can be scheduled to allow Duffy to meet with the public.

The Challenger Learning Center in Wheeling, WV, is one of 51 centers worldwide established by the Challenger Center for Space Science in memory of the space shuttle Challenger. More than 25,000 students fly missions each year at the Wheeling facility. The Challenger Learning Center has been honored nine times for having served the most children of all the centers.



http://education.jsc.nasa.gov/WAR/archive/roll_up_war.cfm?date=20060510
Demo Shows Students the e-Mission on the Way


HQ
POC:  Janis Worklan, jworklan@cet.edu
Staff from the Challenger Learning Center at the NASA-sponsored Classroom of the Future at Wheeling Jesuit University demonstrated e-Mission™: Operation Montserrat at an all-school assembly at Robert C. Byrd High School in Clarksburg, WV, celebrating National Teachers Appreciation Week and Space Day.

Not only did the presentation benefit the students, it also helped to solidify the Challenger Learning Center’s relationship with Seneca Communications. That company has been key to providing videoconferencing equipment to all Harrison County, WV, schools, where Robert C. Byrd High School is located.

The new equipment will allow the schools to begin flying e-Missions through the Challenger Learning Center next school year.

In Operation Montserrat, a NASA-approved two-hour live simulation conducted via the Internet, students work as scientists on crisis teams analyzing authentic data and responding to a hurricane/volcano disaster that actually occurred in 1996 on the Caribbean island of Montserrat.

The Challenger Learning Center will also demonstrate Operation Montserrat May 22 to the Pennsylvania Association for Educational Communications and Technology. The association offers leadership and networking opportunities to professionals throughout Pennsylvania by nurturing the exchange of ideas, information, resources, and emerging developments in current technology issues.

Challenger has also showcased e-Missions for Education Service Center-Region 12 (47 districts) in Waco, TX, and for St. Louis Cooperating School Districts (96 districts).

Spanish e-Mission™ Debuts
 
POC:  Janis Worklan, jworklan@cet.edu
The Challenger Learning Center recently flew its first Spanish version mission of its newest e-Mission™.

The center located at the NASA-sponsored Classroom of the Future at Wheeling Jesuit University delivered Moon, Mars, and Beyond to Roosevelt Middle School in Milwaukee. The e-Mission was introduced last year and then translated into a Spanish version.

Moon, Mars, and Beyond targets elementary school students. They play the role of astronauts in the future who are on a routine mission from the moon to Mars when they are called to find a missing ship in the outer reaches of the solar system. The students must use a variety of math skills to locate the ship.

Challenger Center Plans Busy Summer of Missions
 
POC:  Janis Worklan, jworklan@cet.edu
The Challenger Learning Center® at the NASA-sponsored Classroom of the Future at Wheeling Jesuit University has firmed up plans to fly e-Missions™ this summer for a number of events. The center will fly two of the distance learning simulations for the Penn State Space Grant Consortium workshop, which involves high school teachers, July 10 and 19. Moon, Mars, and Beyond, the center’s latest e-Mission, will be flown six times during two sessions for the aerospace camp held at the University of Missouri-Rolla campus.

The center will also deliver eight missions each to two 4-H groups, one in Arkansas, the other for a space camp at Wright-Patterson Air Force Base in Dayton, OH, hosted by Ohio 4-H.In addition, four teacher trainings have been scheduled for August for the Los Angeles School District at Florence Joyner Griffith School.

Inspiration Research Leads to ‘Flow’ Finding
 
POC:  Janis Worklan, jworklan@cet.edu
The final report from the NASA-sponsored Classroom of the Future’s 2005 study of what inspires students to learn is now complete, and the findings suggest that students were significantly more likely to achieve a state of “flow” when they participated in a live classroom simulation conducted for the study.

NASA charged the Classroom of the Future™ in 2005 with investigating how to inspire middle school students toward literacy and careers in science, technology, engineering, and technology—the so-called STEM careers, which also include geography. Inspiration Brief 3 reports the results of baseline testing of the DiSC (Discussion in a Scientific Context) inspiration tool conducted by the Classroom of the Future from September-December 2005 with 50 NASA Explorer School educators and more than 1,000 middle school students.

Participants in the study represented a diverse demographic from classrooms across the continental United States and Hawaii. Students took part in four weeks of classroom instruction that culminated with e-Mission™: Operation Montserrat, a NASA-approved live simulation conducted via the Internet. During the two-hour simulation students work as scientists on crisis teams analyzing authentic data and responding to a hurricane/volcano disaster that actually occurred in 1996 on the Caribbean island of Montserrat.

Results from the baseline study suggest:
1. Student perception of skills and challenges is higher during the e-Mission than at any other time during the four-week unit of classroom study. The literature identifies a state in which a person’s skills and challenges are higher than his or her average as “flow.” This effect was significant and modest.

2. Parents’ level of education appears to have affected how the DiSC tool prepared learners for the e-Mission. Students who reported their parents had completed high school or fewer years of education perceived higher levels of skills/challenges during the e-Mission when they had used DiSC. This effect was significant and modest.

3. Overall, the DiSC tool increased learners’ perception of skills and challenges during the e-Mission. This effect was significant and weak.

4. Operation Montserrat increased student academic achievement an average of 1.5 points on a 16-item pre-/posttest. This was a significant and modest effect.

5. Learners with higher levels of perceived skill and challenge during the e-Mission scored higher on a standards-based posttest drawn from national and state tests. This effect was significant and weak.

6. The Classroom of the Future developed an argumentation self-efficacy scale for this study. Internal reliability for this scale was high (apre=.86, apost=.91).

Although these promising exploratory results support the inspiration model and the research hypotheses created by the Classroom of the Future, some are weak effects. This year researchers hope to facilitate the DiSC tool on site at schools to better control study implementation fidelity. Enhanced implementation of the study instruments, instruction, and the DiSC tool itself should increase the effect of the DiSC tool upon learners’ self-efficacy, mental models, and flow—three of the five dimensions along with creativity and imagination in the Classroom of the Future’s inspiration model.

http://education.jsc.nasa.gov/WAR/archive/roll_up_war.cfm?date=20060503
McAuliffe’s Mother Pays Visit to Challenger Learning Center®


HQ
POC:  Janis Worklan, jworklan@cet.edu
Grace Corrigan, the mother of educator astronaut, Christa McAuliffe, who died aboard the space shuttle Challenger, visited the Challenger Learning Center® at the NASA-sponsored Classroom of the Future and Center for Educational Technologies® May 2. Corrigan was in West Virginia as part of the annual Freida J. Riley National Teacher Award ceremonies in Clarksburg. Riley was the teacher of the so-called Rocket Boys, whose story was captured in a book by NASA rocket scientist Homer Hickam and later in the film, October Sky. The award ceremony was part of National Teachers Appreciation Week and Space Day.

The visit was Corrigan’s second to the Challenger Learning Center. She was the guest at a lunch in her honor and also toured the building and visited with many of the students taking part in missions.

“I was here 10 or 11 years ago shortly after it opened,” she recalled. “It’s changed tremendously,” noting the addition four years ago to the Center for Educational Technologies building on the Wheeling Jesuit University campus. The addition houses Challenger offices, classrooms, and distance learning rooms to conduct e-Missions™.

Corrigan said she has been to 15-20 of the Challenger centers, which were established by the Challenger Center for Space Science in memory of the space shuttle Challenger. More than 25,000 students fly missions each year at the Wheeling facility, one of 51 worldwide , and it has been honored nine times for having served the most children of all the centers.

Corrigan most often visits the McAuliffe Center in Framingham, MA, her home. One thing that’s the same no matter which center she visits is the joy she finds in everyone taking part in space science education.

“Why wouldn’t you feel good, to see something so positive. It’s amazing to see everyone so happy.”
 http://education.jsc.nasa.gov/WAR/archive/roll_up_war.cfm?date=20060419
Katrina Kids Relive Crisis Through e-Mission™
 
POC:  Janis Worklan, jworklan@cet.edu
A volcano’s erupting? A hurricane’s making landfall? No problem for some youngsters in Louisiana. These kids had already survived Hurricane Katrina.

Earlier this month the Challenger Learning Center® at the NASA-sponsored Classroom of the Future flew Operation Montserrat, a videoconference-based distance learning simulation to seven groups of students at Baker Middle School, a NASA Explorer School in Baker, LA, a suburb of Baton Rouge. The school has accommodated a number of students displaced by Hurricane Katrina. The Challenger Learning Center flew the missions for free as a way to help recovery efforts in the region.

In Operation Montserrat middle school students must decide whether a volcano will erupt and whether a hurricane will make landfall and then whether to evacuate residents from a remote tropical island. The simulation is based on real-life events that happened in the Caribbean island of Montserrat.

Flight directors at the center reported that the students at Baker Middle School were nonplussed by the events presented in Operation Montserrat. The displaced students were especially attuned to how to respond to a disaster. They quickly noted that a priority was to evacuate the elderly and others who might need help. They also were keen to the need for food and water supplies. And one student noted that it’s important to bring shoes because he was left with only the pair on his feet, which were virtually worn out from all the flooding Katrina brought.

The Challenger Learning Center in Wheeling, WV, is one of 51 centers worldwide established by the Challenger Center for Space Science in memory of the space shuttle Challenger. More than 25,000 students fly missions each year at the Wheeling facility. The Challenger Learning Center has been honored nine times for having served the most children of all the centers.

http://education.jsc.nasa.gov/WAR/archive/roll_up_war.cfm?date=20060412
Visually Impaired Students Take Voyage to Mars
 
POC:  Janis Worklan, jworklan@cet.edu
The first mission held by the Challenger Learning Center® at the NASA-sponsored Classroom of the Future for visually impaired students was a roaring success.

After a year of planning, the students, who attend school in various districts throughout Washington and Fayette counties in Western Pennsylvania, took part in the Voyage to Mars! mission April 6 at the Challenger Learning Center. They were the first visually impaired students to take part in the simulated space mission aimed at middle school students. They won’t be the last, though, because the materials created for the mission remain with the center to use for future missions with visually impaired youngsters.

To make this first mission possible, a vision support teacher with Intermediate Unit 1 in Western Pennsylvania, a certified braillist, and a flight director at Challenger worked for months converting the task cards used in the mission to Braille or large print. The students also used talking calculators and magnifiers to complete the tasks during the mission. Additionally, Intermediate Unit 1 provided screen magnification software and talking screen readers to aid students in accessing the text on the computer screens. 

The students, who are blind or visually impaired, meet on a monthly basis for a program called HOMES. Sponsored by Intermediate Unit 1, the HOMES program provides specially designed instruction that enables these students to use adaptive utensils and techniques to improve their daily living skills, to explore potential careers, and to discuss the challenges they face with peers who also face similar challenges. 

The Challenger Learning Center in Wheeling, WV, is one of 51 centers worldwide established by the Challenger Center for Space Science in memory of the space shuttle Challenger. More than 25,000 students fly missions each year at the Wheeling facility. The Challenger Learning Center has been honored nine times for having served the most children of all the centers.

http://education.jsc.nasa.gov/WAR/archive/roll_up_war.cfm?date=20060329
Challenger Explores the Future at Conference
 
POC:  Janis Worklan, jworklan@cet.edu
The Challenger Learning Center® at the NASA-sponsored Classroom of the Future took part in the Explore the Future conference held March 27 at the Armstrong Air and Space Museum in Wapakoneta, OH.

The event featured astronaut Dr. Kathryn Thornton, who spoke about spaceflight from the human perspective.

The Challenger Learning Center display at the conference was located in the museum’s space shuttle area. The display highlighted the missions and e-Missions™ offered at the Wheeling, WV, facility, which is one of 51 centers worldwide established by the Challenger Center for Space Science in memory of the ill-fated space shuttle Challenger. More than 25,000 students fly missions each year at the Wheeling facility. For nine years running, the Challenger Learning Center has been honored for having served the most children of all the centers.
 http://education.jsc.nasa.gov/WAR/archive/roll_up_war.cfm?date=20060322
Rocket Boys School to Serve as West Virginia e-Mission™ Headquarters
POC:  Janis Worklan, jworklan@cet.edu
The Challenger Learning Center® at the NASA-sponsored Classroom of the Future is establishing a partnership with the National Guard Drug Demand Reduction Task Force and McDowell County, WV, FACES program to help transform the decommissioned Big Creek High School into an e-Mission™ headquarters for West Virginia schools.

Homer Hickam and the Rocket Boys attended the school in rural, Southern West Virginia.

The Challenger Learning Center in Wheeling, WV, is one of 51 centers worldwide established by the Challenger Center for Space Science in memory of the ill-fated space shuttle Challenger. More than 25,000 students fly missions each year at the Wheeling facility. For nine years running, the Challenger Learning Center has been honored for having served the most children of all the centers.
[image: image3.png]()

Challencer

LEARNING CENTER





Appendix D 

Research Articles

Challenger Learning Center® Programs

“I touch the future, I teach.”  

Christa McAuliffe- “Teacher in Space” 

                                      Challenger Mission STS-51-L

Challenger Learning Center®
e-Mission: Operation Montserrat™
Achievement Findings from 2004
Dr. Debbie Denise Reese, Educational Researcher 

Dr. Bruce Howard, Curriculum Director 

Center for Educational Technologies®

Wheeling Jesuit University

Summary

During spring and fall, 2004, 508 of the students who participated in the e-Mission™ program completed pretest and posttests. Results indicate that students made significant learning gains in content areas related to Earth Science as identified by national standards. The effect of the Operation Montserrat e-Mission™ on academic achievement for 508 students who completed missions during spring and fall of 2004 was, for the most part, both statistically and practically significant.  In this regard, the research study met its goals. 

On the average, learners across all school categories gained about five percentage points from pretest to posttest. Fifty-percent of the students achieved gains between -2.5% point and 12.5%. Given that this test serves as a proxy for a standardized high-stakes test score, this gain should be interpreted as substantive.

Of particular note is that the counties where teacher training was not conducted, or was limited, the effect sizes were much smaller than the previous results from 2003. This warrants future investigation.

We plan to augment these results with an analysis of the data we have collected about learners’ attitude toward science. It will be informative to re-analyze achievement gains while controlling for change in student attitude toward science. We expect to find a larger magnitude in learner gains in attitude toward science and self-perceptions of science ability.

e-Mission: Operation Montserrat™
Students from the classrooms of 14 teachers from West Virginia, Ohio, Pennsylvania and New York participated in the Challenger Learning Center® e-Mission™ program, Operation Montserrat, during spring and fall of 2004. The Operation Montserrat program consists of a one-day teacher workshop, 15-25 classroom days of curriculum concerning Earth Science, and a live event through videoconferencing. In partnership with AEP of West Virginia and Ohio, Challenger Learning Center® had targeted impoverished rural counties for participation in the e-Mission™ program. One of the 2004 participating teachers represented a targeted AEP county. 

Research Goals

The purpose of the present study was to examine the learner gains in pretests and posttests over the course of participation in the Operation Montserrat™ activity. 

The Measures 

The pretest and posttest each consisted of 40 items. Two versions of the test were used. Challenger Learning Center® decision to administer and analyze the two forms of the test as parallel was based upon an earlier study  (Howard, 2004). That study had found respectable reliabilities for earlier versions of both Form A ((=0.79) and Form B ((=0.86). Tests were administered by participating teachers. Choice of test form and order of test form administration was left up to each teacher (i.e., A-A; A-B; B-A, B-B). 

Results

Trends Across States and Counties. 

It should be noted that the tests were designed and normed against common standardized tests often used in schools for high-stakes assessment. The test, therefore, stands as a proxy for students’ standardized test scores in the area of Earth science. 

The test was designed to have a difficulty level of 50% to avoid ceiling effects. Mean scores for all states span between a low of 12.94 and a high of 17.88 correct items (see Table 1). The highest scoring individuals scored 25, with 50% of individuals scoring between 12 and 18 on the posttest. Some individuals did not take both the pretest and posttest. For example, in the state of Pennsylvania, only 16 students took a pretest, and 127 students completed the posttest. Overall, 540 students completed the pretest and 655 completed the posttest. Eight schools and nine teachers were represented in the pretest and 11 schools and 13 teachers in the posttest round. The consistency of learner gains across states and both AEP and non-AEP County indicates that students did increase their knowledge of Earth Science content areas. 
Table 1.  Means and Standard Deviations for All Tests. 

	
	Pretest
	
	Posttest

	
	N
	
	Mean
	
	Standard Deviation
	
	N
	
	Mean
	
	Standard Deviation

	Schools
	8
	—
	—
	
	11
	—
	—

	Teachers
	9
	—
	—
	
	13
	—
	—

	West Virginia
	23
	16.35
	3.93
	
	23
	17.61
	3.96

	New York
	84
	13.42
	3.58
	
	104
	16.95
	4.70

	Ohio
	337
	12.94
	3.25
	
	325
	14.42
	4.01

	Pennsylvania
	16
	17.88
	2.57
	
	127
	14.39
	3.91

	AEP
	169
	13.22
	3.29
	
	157
	14.53
	4.05

	Non-AEP
	277
	13.18
	3.52
	
	412
	15.09
	4.33

	Overall
	540
	13.08
	3.54
	
	655
	14.74
	2.26


Learner Gains. 

In order to examine whether learner gains over time were statistically significant, we limited our analysis to only those students who completed the pretest and posttest sequence. This resulted in a slightly smaller sample of 508 students (see Table 2). 

A learner’s gain is that learner’s posttest score minus the pretest score. On the average, learners across all school categories gained about five percentage points from pretest to posttest. Fifty-percent of the students achieved gains between -2.5% point and 12.5%. Given that this test serves as a proxy for a standardized high-stakes test score, this gain should be interpreted as substantive.

We did not control for individual school characteristics across the eight participating schools, such as a community’s socioeconomic level. Therefore, we did not make statistical comparisons between state categories (such as between Ohio and West Virginia) or AEP categorization. However, analysis of students’ pretest and posttest data allowed comparison of achievement gains over time within each state, within AEP and non-AEP counties, and overall.  

Table 2. Means, Standard Deviation, t-test, and Effect Size Results for Students Completing Both Pretests and Posttests by State or AEP County Designation. 

	Category
	
	N
	
	Pretest (
	
	SD
	
	Posttest (
	
	SD
	
	t(df)
	
	(2

	AEP County
	
	152
	
	13.26
	
	3.41
	
	14.51
	
	4.08
	
	3.84(151)*
	
	.04

	Pennsylvania
	
	10
	
	18.20
	
	2.70
	
	18.00
	
	3.20
	
	0.22(9)
	
	.05

	West Virginia
	
	23
	
	16.35
	
	3.93
	
	17.61
	
	3.96
	
	1.85(22)
	
	.05

	Ohio
	
	391
	
	12.67
	
	3.35
	
	14.14
	
	4.02
	
	6.86(390)*
	
	.06

	Non-AEP County
	
	345
	
	12.86
	
	3.55
	
	14.97
	
	4.49
	
	8.71(344)* 
	
	.10

	New York
	
	83
	
	13.53
	
	3.58
	
	17.30
	
	4.91
	
	7.27(82)*
	
	.24

	Overall
	
	508
	
	13.07
	
	3.57
	
	14.87
	
	4.38
	
	9.32(507)*
	
	.08


* = p < .001

A significant result means that it is highly unlikely that such an increase from pretest to posttest could occur solely due to chance, and the achievement gain can be attributed to the students’ participation in the e-Mission™ unit. Learners in AEP Counties, Non-AEP counties, Ohio, West Virginia, and New York showed significant increases in test scores from pretest to posttest. 

The omega-square statistic ((2) indicates the strength of the increase, or the effect size (Diekhoff). It is a test of practical significance. Unlike tests of statistical significance, there is no cut-off value used to determine the strength of the effect size. Effect size judgments are specific to experimental designs, learner characteristics, and variable characteristics. However, the rule of thumb for the omega-square is:

· (2 = 0.01 is a small effect

· (2 = 0.059 is a medium effect

· (2 = 0.138 or larger is a large effect

The New York students’ increase in test scores was a strong result. Scores achieved by students from the non-AEP schools, Ohio all demonstrated medium size effects. Students within the AEP counties, West Virginia, and Pennsylvania all demonstrated smaller effect sizes, approaching the medium range.  The overall effect was of a medium strength. In general, the effect of the Operation Montserrat e-Mission™ on academic achievement for 508 students who completed pretests and posttests during spring and fall of 2004 was both statistically and practically significant.  

Of particular note is that the counties where teacher training was not conducted, or was limited, the effect sizes were much smaller than the previous results from 2003. This warrants future investigation.
Conclusions and Future Directions

During spring and fall, 2004, 508 of the students who participated in the e-Mission™ program completed pretest and posttests. Results indicate that students made significant learning gains in content areas related to Earth Science as identified by national standards. Average learner increase in achievement from pretest to posttest was about two points out of a possible 40. On the average, learners across all school categories gained about five percentage points from pretest to posttest. Fifty-percent of the students achieved gains between -2.5% point and 12.5%. Given that this test serves as a proxy for a standardized high-stakes test score, this gain should be interpreted as substantive.

A major step toward increased academic science achievement occurs when learners construct an affective connection between themselves and the enterprise of science. Perhaps the greatest potential impact of a Challenger Learning Center® e-Mission™ is the effect of its authentic science context on participating learners’ attitudes toward science. In addition to academic achievement scores, we have collected data that will inform us about each learner’s attitude toward science and scientific modes of thinking, and each learner’s perception of his or her scientific ability.  Future analysis incorporating these data will allow us to examine the effect of the e-Mission™ on learners’ attitudes and self-perceptions.  If those results also indicate substantive gains, there is promise that increased student efforts toward academic achievement and subsequent learning gains will follow. 
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Do e-Missions Work?

One thing has been abundantly clear over the years with the e-Missions™ the Challenger Learning Center® flies—students not only learn during the missions, they’re highly engaged too. Now three studies back up that anecdotal evidence with some hard data.

Inspiration Brief 3

In the latest study NASA charged the NASA-sponsored Classroom of the Future in 2005 with investigating how to inspire middle school students toward literacy and careers in science, technology, engineering, and technology—the so-called STEM careers, which also include geography. To measure what works, the Classroom of the Future™ turned to the Challenger Learning Center, its neighbor in the Center for Educational Technologies® building on the campus of Wheeling Jesuit University in Wheeling, WV.

Researchers used the Challenger Learning Center e-Mission, Operation Montserrat, to conduct baseline testing of the DiSC (Discussion in a Scientific Context) inspiration tool, which they had created as part of the inspiration research. From September-December 2005, 50 NASA Explorer School educators and more than 1,000 middle school students tested the DiSC tool using Operation Montserrat.

A total of 50 Explorer Schools partner with NASA each year to participate in real-life experiences and promote science, mathematics, and technology careers to students in underserved areas and to provide professional development opportunities for teachers. Participants in the inspiration study represented a diverse demographic from classrooms across the continental United States and Hawaii. Students took part in four weeks of classroom instruction that culminated with Operation Montserrat, a NASA-approved live simulation conducted via the Internet.

While its findings focus on students’ engagement and inspiration, the study (Reese, 2006) also confirms that the Operation Montserrat distance learning simulation engages learners and takes them to a higher state of “flow” during the culminating e-Mission.

During the two-hour simulation students work as scientists on crisis teams analyzing authentic data and responding to a hurricane/volcano disaster that actually occurred in 1996 on the Caribbean island of Montserrat.

Results from the baseline study suggest:
· Operation Montserrat increased student academic achievement an average of 1.5 points on a 16-item pre-/posttest. This was a significant and modest effect.

· Student perception of skills and challenges is higher during the e-Mission than at any other time during the four-week unit of classroom study. The literature identifies a state in which a person’s skills and challenges are higher than his or her average as “flow.” This effect was significant and modest.

· Parents’ level of education appears to have affected how the DiSC tool prepared learners for the e-Mission. Students who reported their parents had completed high school or fewer years of education perceived higher levels of skills/challenges during the e-Mission when they had used DiSC. This effect was significant and modest.

· Overall, the DiSC tool increased learners’ perception of skills and challenges during the e-Mission. This effect was significant and weak.

· Learners with higher levels of perceived skill and challenge during the e-Mission scored higher on a standards-based posttest drawn from national and state tests. This effect was significant and weak.

· The Classroom of the Future developed an argumentation self-efficacy scale for this study. Internal reliability for this scale was high (αpre=.86, αpost=.91). 

Achievement Findings from 2004

In spring and fall 2004 researchers at the Classroom of the Future analyzed pretests and posttests given to 508 students from 14 schools in West Virginia, Ohio, Pennsylvania, and New York who were participating in the Operation Montserrat e-Mission (Reese & Howard, 2005). Results indicate that students made significant learning gains in content areas related to Earth science as identified by national standards. The effect of the Operation Montserrat e-Mission on academic achievement for the students was, for the most part, both statistically and practically significant.

On the average, learners across all school categories gained about five percentage points from pretest to posttest. Half of the students achieved gains between -2.5 percent and 12.5 percent. Given that this test serves as a proxy for a standardized high-stakes test score, this gain should be interpreted as substantive and significant. A significant result means that it is highly unlikely that such an increase from pretest to posttest could occur solely due to chance, and the achievement gain can be attributed to the students’ participation in the e-Mission unit.
Results from Phase Two Research

The Classroom of the Future tracked from pretest to posttest the performance of 910 students who participated in Operation Montserrat in 2003 (Howard, 2004). The students were from the same four states as in the 2004 study above, West Virginia, Ohio, Pennsylvania, and New York. They came from 16 classrooms. Again, results indicate that students made significant learning gains in content areas related to Earth science as identified by national standards.

What kind of gains? To put it in context, educational programs with significant results described in research journals typically have an “effect size” of .33. These are considered “good” programs. This study shows that as a result of completing the e-Mission program, 50 percent of the classrooms showed effect sizes greater than 1.0 (that is, three times as effective). The average effect size was .59.

The pre- and posttests were parallel forms. Items on the tests were shown to be significantly correlated with similar items drawn from a sampling of national or state standardized assessments.
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The Challenger Learning Center at Wheeling Jesuit University is part of a growing network of centers nationwide that have been established by the Challenger Center for Space Science Education in memory of the ill-fated Challenger Space Shuttle.  Born out of tragedy and with the purpose of continuing the mission of the crew, the Challenger Learning Center is a unique, hands-on learning experience designed to foster interest in math, science, and technology education.

One of our goals at the Challenger Learning Center is to help students develop problem solving skills, critical thinking abilities, and give them the content knowledge to be lifelong learners.  The educational opportunities at the Challenger Learning Center use a hands-on approach.  This model makes effective and optimal use of computer technologies and integrates the latest developments in research in cognition and instruction.  We are committed to providing learning situations to help meet the standards in mathematics, science and other disciplines.

Educators have expended considerable effort towards improving students’ problem solving abilities.  Inquiry-based instructional strategies offer great promise for enhancing student problem solving skills (Geban, Askar, & Ozkan, 1992; National Research Council, 1996. p.23).  These strategies emphasize important aspects of scientific problem solving, namely identifying questions to investigate, designing investigations, conducting investigations, formulating conclusions and communicating results (Robitaille, Schmidt, Raizen, McKnight, Britton & Nicol, 1993).  Multimedia and simulations-based learning environments are uniquely suited for engaging students in scientific inquiry.  They make it possible to create problem solving experiences that are difficult to generate in classroom situations (Geban, Askar, & Ozkan, 1992; Zietman & Hewson, 1986).

Research indicates that simulation-based learning and the effective use of technology has powerful effects on students (Dukes & Seidner, 1978; Finkle & Torpe, 1995; Stepien, Gallagher, & Workman, 1993).  Many to most science- and math-oriented programs are most effective for students of particular characteristics, for instance, white students, males and those who are college bound (For a review of studies in this area, see Krajcik, Czerniak & Berger, 1999).  Challenger’s programs are designed to maximize the educational impact for students of both sexes and varying abilities, ethnicities, learning styles, and intelligences.  In fact, during our teacher training, we introduce teachers to the concept of learning styles and multiple intelligences and ask them to place students into roles according to their learning strengths.  Frequently, students who are unsuccessful in a traditional classroom come to life in this kind of learning environment.  

The Effect of the Challenger Experience on Elementary Children’s Attitudes to Science

Tina Jarvis & Anthony Pell 

(2003 In Press) Journal of Research on Science Teaching

Summary: 

This research explored how the Challenger experience influenced over 655 fifth and sixth grade students’ general attitudes to science and space during the 5 months following their visit.

Four different attitude scales were administered immediately before and after the Challenger experience as well as 2 and 5 months later. Knowledge tests were also administered before and after the visit. A sample of children completed an existing measure of 'anxiety'. 

Results indicated that there were mainly positive outcomes immediately following the Challenger experience. There were also differences between boys and girls, with the greatest changes taking place within girls. Some 24% of the pupils were inspired to become scientists. There was also less fear of space travel with a greater appreciation of the use of science to protect the planet after the visit. Most girls improved and maintained their attitudes to 'science in society'. Some pupils were relatively unaffected by the experience and there was a negative effect on a small group of anxious girls. 

There are indications that pre-visit preparation and careful choice of roles during the simulation are important. Future research should explore such differential effects.

Challenger Learning Center®
Program Evaluation

Our programs were designed to address national and state standards. The curriculum is sound and uses research in cognition and instruction to provide an effective learning environment. Research on Challenger’s programs (McGee, Coriss & Shia, 2001; McGee & Sturm 1999) and on similar programs indicate that such learning activities can produce significant learning gains. 

To foster student learning, our programs are coupled with teacher professional development opportunities in which teachers are trained in three areas:  Science and math content, Pedagogy (Relevant teaching approaches), and Use of technology. During training, teachers are shown effective teaching practices, exposed to current events in earth and space science, and learn to use computer and other technologies to support classroom content. Workshops are applied in the sense that teachers are given time to reflect on how the material can best be covered in their own classrooms.

Research indicates that simulation-based learning and the effective use of technology has powerful effects on students (Dukes & Seidner, 1978; Finkle & Torpe, 1995; Stepien, Gallagher, & Workman, 1993). Many to most science- and math-oriented programs are most effective for students of particular characteristics, for instance, white students, males, and those who are college bound (For a review of studies in this area see Krajcik, Czerniak & Berger, 1999). Challenger’s programs are designed to maximize the educational impact for students of both sexes and varying abilities, ethnicities, learning styles, and intelligences. In fact, during our teacher training, we introduce teachers to the concept of learning styles and multiple intelligences and ask them to place students into roles according to their learning strengths. Frequently, students who are unsuccessful in a traditional classroom come to life in this kind of learning environment. Research conducted by the NASA Classroom of the Future-- a partner with the Challenger Learning Center® in Wheeling, WV—indicated that this was so. In a program for space science education using the problem-based approach, they found that students who were of lower ability prior to the program demonstrated achievement on par with their high-ability peers (Howard, McGee, Shia & Hong, 2001). The same held true for students of both sexes and across ethnicities.

In the last four years of program development and delivery, the WJU CLC® has undergone extensive classroom testing and materials revision. In the first year of the program, an outside evaluator conducted survey research, observations, and interviews (Davis, 2000). Her conclusions were that the e-Missions program was a substantive curriculum enhancement, adding much to the existing field of earth science curriculum supplements. Teachers who ran the program were overall very pleased with the results, highlighting in particular the depth and richness of the pre-mission materials. Anecdotal information offered by more than a few of the teachers cited this experience as the learning highlight of the year for them and their students. Cognitive gains were not studied in the evaluation, but attitudes and life skills were. Davis’ findings, based on student and teacher perception, concluded that this program helped students to develop teamwork and cooperative learning skills and more positive attitudes towards science, math and technology.

Based upon extensive classroom testing and Davis’ findings, e-Mission: Operation Montserrat™ underwent major enhancements from 2000-2001. These enhancements were designed by a third party developer, the NASA Classroom of the Future (NASA COTF). Using the expertise of the NASA COTF’s educational researchers, assessment experts, subject matter experts, instructional designers and web programmers, the curriculum was examined from many angles, revised and tweaked to maximize the cognitive and attitudinal outcomes.

Since that time, funding limitations have stalled further evaluation and development work, however two projects are worth mentioning. In the Spring of 2003, a university researcher conducted a field study on the outcomes of using Operation Montserrat™ in four schools with special needs students. She has recently put out a draft of her conclusions (Jarvis, 2003). In brief, her findings are in line with the previous evaluation results. She was able to recommend the program for use with the special needs students, and saw value in the teamwork, cooperation, leadership and life skills development component. In terms of cognitive gains, she concluded that the program was highly motivational and engaging and taught students about volcanoes, hurricanes, and some geography. Contrary to their initial expectations, several teachers noticed reduced levels of distractive behaviors in their students during the curriculum and mission phases of the program. At present, the WJU CLC® is in the midst of a full-scale evaluation project examining cognitive and attitudinal gains before and after using the program. The project began in the Spring of 2003 and is on-going, with a report expected in May of 2004. In the initial phase of the project, the pre- and post-achievement tests were developed and psychometrically validated. The revised materials are in use now, and data collection will continue into April of 2004.

Inspiration Research Leads to ‘Flow’ Finding

The final report from the NASA-sponsored Classroom of the Future’s 2005 study of what inspires students to learn is now complete, and the findings suggest that students were significantly more likely to achieve a state of “flow” when they participated in a live classroom simulation conducted for the study.

NASA charged the Classroom of the Future™ in 2005 with investigating how to inspire middle school students toward literacy and careers in science, technology, engineering, and technology—the so-called STEM careers, which also include geography. Inspiration Brief 3 reports the results of baseline testing of the DiSC (Discussion in a Scientific Context) inspiration tool conducted by the Classroom of the Future from September-December 2005 with 50 NASA Explorer School educators and more than 1,000 middle school students.

Participants in the study represented a diverse demographic from classrooms across the continental United States and Hawaii. Students took part in four weeks of classroom instruction that culminated with e-Mission™: Operation Montserrat, a NASA-approved live simulation conducted via the Internet. During the two-hour simulation students work as scientists on crisis teams analyzing authentic data and responding to a hurricane/volcano disaster that actually occurred in 1996 on the Caribbean island of Montserrat.

Results from the baseline study suggest:

1. Student perception of skills and challenges is higher during the e-Mission™ than at any other time during the four-week unit of classroom study. The literature identifies a state in which a person’s skills and challenges are higher than his or her average as “flow.” This effect was significant and modest.

2. Parents’ level of education appears to have affected how the DiSC tool prepared learners for the e-Mission™. Students who reported their parents had completed high school or fewer years of education perceived higher levels of skills/challenges during the e-Mission™ when they had used DiSC. This effect was significant and modest.

3. Overall, the DiSC tool increased learners’ perception of skills and challenges during the e-Mission™. This effect was significant and weak.

4. Operation Montserrat™ increased student academic achievement an average of 1.5 points on a 16-item pre-/posttest. This was a significant and modest effect.

5. Learners with higher levels of perceived skill and challenge during the e-Mission™ scored higher on a standards-based posttest drawn from national and state tests. This effect was significant and weak.

6. The Classroom of the Future developed an argumentation self-efficacy scale for this study. Internal reliability for this scale was high (αpre=.86, αpost=.91).

Although these promising exploratory results support the inspiration model and the research hypotheses created by the Classroom of the Future, some are weak effects. This year researchers hope to facilitate the DiSC tool on site at schools to better control study implementation fidelity. Enhanced implementation of the study instruments, instruction, and the DiSC tool itself should increase the effect of the DiSC tool upon learners’ self-efficacy, mental models, and flow—three of the five dimensions along with creativity and imagination in the Classroom of the Future’s inspiration model.















