October 24, 1994Sharing NASA White Paper, page 1Lessons Learned During the 1994 Sharing NASA ProgramA White Paper by the NASA K—12 Internet ProjectMarc Siegel and Steven Hodasmsiegel@nsipo.nasa.govhodas@nsipo.nasa.govNovember, 1994SummaryThis paper is intended for people who are interested in operating online interactive projectswhich connect working professionals with students and teachers to facilitate learning andexploration. It discusses two test projects mounted by NASA�s K—12 Internet Initiative whichconnected K—12 students and teachers with science and engineering professionals over theInternet. Projects of this type are particularly important because they embody the kind ofreformed science learning enunciated by the National Science Teachers Association and Goals2000. Descriptions of the project specifics will be shared along with lessons learned and ideasfor the future.In general, our experience showed that interactive online projects were generally wellreceived by all participants. Nevertheless, project management procedures and software needto be further refined in order to minimize the burden on participants and ensure the mostenjoyable experience for everyone involved.Table of contentsSection 1: IntroductionWho we areWhy we do these projects and why they�re important for schoolsSection 2: General Description of interactive projectsWhat they try to achieveComponents: youngsters/teachers; experts; project organizersExamples of different real or hypothetical interactive projects.Section 3: Description of Live From�Other WorldsOrganization, project flow , impact on participantsSection 4: Description of FOSTER OnlineOrganization, flow procedures, impact on participantsSection 5: Lessons learnedSection 6: Future directionAppendices with Project DetailsAppendix A: Live From�Other WorldsAppendix B: FOSTER Online

October 24, 1994Sharing NASA White Paper, page 2Section 1: IntroductionThe work presented in this paper was sponsored by the NASA High PerformanceComputing and Communications (HPCC) program. This program was funded by theDecember 1991 Federal legislation initiated by then—Senator Al Gore. A componentsupporting K—12 education was included in the HPCC mandate.NASA�s K—12 Internet Initiative team was organized in response, working from the AmesResearch Center in Mountain View, California and Washington DC. A major activity of thegroup is �Sharing NASA With Our Classrooms�, which is described in this paper. OtherInitiative activities include:Internet videos and handbook productionNational leadership on K—12 Internet issuesOperation of an Internet server at quest.arc.nasa.govCurriculum developmentThe NASA K—12 Internet Initiative is uniquely situated to sponsor online interactiveprojects. Many people who work for NASA believe they are fortunate to have jobs that are funand rewarding, and are eager to share these experiences with students. Teachers, in turn, feelthat NASA resources, in the form of people, missions, and datasets, are worthwhile adjuncts toexisting science curricula, particularly those that are being restructured to meet new nationalstandards.There are numerous benefits to providing schools with interactive access to this invigoratingenvironment. Students glimpse real—world activities and begin to connect what they learn inschool with possible careers. The excitement of ongoing science may help motivate somestudents to further pursue math and technical studies. Teachers establish links to experts whocan help answer difficult questions and provide professional growth opportunities. NASAemployees, contractors and researchers report personal enjoyment from the opportunity toshare their vocations with interested amateurs through a project interface that insulates themfrom undue hardships.As the number of Internet—connected classrooms grows exponentially, the thrill ofconnecting with classrooms may dull for researchers if the demand on their time isn�tsomehow moderated. Thus, the �Sharing NASA� project is also an on—going research effort toensure that classrooms retain adequate access to these precious people resources over time. Wewill develop and share information including helper software, models for project organization,communication processes and other mechanisms.People interested in participating in ongoing discussion about the issues raised in this paperare invited to join an email group. To subscribe, send email to listmanager@quest.arc.nasa.gov.In the first line of the email, write the words �subscribe discuss—sharing� (without the quotes).Our management deserves a great deal of credit in helping the authors deliver this work.NASA employees who have made significant contributions include: Paul Hunter atHeadquarters, who leads NASA�s Information and Infrastructure Technology andApplications (IITA) Program; also Jim Hart and Mark Leon from NASA Ames ResearchCenter. Key management for Sterling Software include Mike DeFrenza and Jennifer Sellers.

October 24, 1994Sharing NASA White Paper, page 3Section 2: General Description of Interactive ProjectsInteractive Projects enable connections between schools and NASA experts working onspecific scientific missions (biosciences, astronomy, space exploration, and the like) via emailand various forms of file transfer. A great deal of background information about the missionand its people is placed on—line, and mission updates are widely and frequently distributed.Using the scientific missions as a base, interactive projects support relationships betweenstudents, teachers, and professionals that transcend normal school boundaries.Each of our interactive projects thus far has involved five distinct groups of people:students, teachers, professionals/experts, project organizers, and onlookers. It is important toremember that each group has different needs. A project may work well for one set of peoplewhile not meeting the needs of another group. Similarly, there are several project goals, someof which may conflict with one another:Contented and un—stressed expertsExciting learning situationsStudent insight into career choicesStudent observation/participation in situated science problem solvingTeacher enhancement via association with expert mentorsMinimal overhead for project organizersAutomation where possibleAs one example of these types of real or potential conflict, the primary task ofprofessionals/experts is to do the jobs for which they are paid. This is particularly true in awork environment like NASA�s with critical and dangerous operations. Safeguards must bemaintained so that a worker dependent on email does not log in one morning to find amountain of K—12 messages which bog down or overwhelm her professional tasks. In addition,experts should not be bothered with answering the same question over and over again. This is asituation in which the needs of one group (teachers and students) for easy, open accessconflicts with those of another (the professionals/experts) for some insulation from theclassroom and control over the access they allow.Such requirements demand that some sort of buffer be placed between experts andclassrooms. These buffers may be implemented through people—based administrativeprocedures, through automating software, or some combination of the two. The cost/benefitratio of automation depends upon the nature of the interactions you wish to encourage. Forinstance, it is relatively easy to automate a question/response system if each query is consideredunrelated to all the others. Under such a system there would be no consideration given to thefact that a class that asks a question about robots in space, for example, may have been carryingon an extensive correspondence with a particular scientist on that topic, and so the questionmight be randomly routed to a different expert.If you want to encourage strong relationships between students/teachers and experts,however, you�ll want all appropriate questions from a given source to go to the same experts.Thus, in the preceding example, you�d want all questions from that particular class that askabout space robots to go to the same scientist. While this might seem like a relatively easy task toautomate, it proved too unwieldy for us to implement this time around. This is just one reasonwhy people—based project management seems desirable for all but the most routine tasks, atleast given our present capabilities.We refer to the people who support the non—automated management functions as SmartFilters. These people could be individual volunteer helpers, teachers with motivated students,or paid employees. Smart Filters read the new mail and decide if a similar question was already

October 24, 1994Sharing NASA White Paper, page 4answered (by database lookup). If not, then the question is unique and is forwarded to anappropriate expert to be answered. How well you recruit and train Smart Filters has asignificant effect on the outcome of your project. Smart Filters themselves may also be mini—experts in a particular subject area, in which case they may respond to a question withoutinvolving a professional. This model works well when a high school group works together tocover a given subject, since their question—answering provides a rich learning experience forthem.Other tensions arise from the fact that project schedules and time frames will vary. Onebasic parameter is the duration of the period during which questions may be submitted.Establishing a brief interval for question submission will reduce the impact of the project on allparties. While this may be desirable for professionals, many classrooms would preferrelationships lasting more than a few weeks. A second parameter is the turn—around time youestablish as a baseline for getting questions answered. This may range from a few hours(impractical, in our experience) to a few days (too long to hold classroom interest). Finally, theamount of lead time available between project conception, public unveiling, and fullimplementation will vary from case to case and will directly dominate many project decisions.Section 3: Description of Live From�Other WorldsLive From�Other Worlds was a quick-turnaround project linking classrooms with NASAAntarctic researchers working on telepresence (remotely controlled robots) and exobiology(life on other planets). The driving force behind the organization of Live From�OtherWorlds was Geoff Haines-Stiles, a producer of science television. The concept originated as aseries of live TV broadcasts from Antarctica and a printed teacher�s guide, but quicklyexpanded to include online materials, email updates, and the ability for students to askquestions of the remote researchers.Geoff�s project did not get a go-ahead from the relevant government authorities (NASAand NSF) until just a few months before researchers were due to be at McMurdo Sound.Without any scheduling flexibility, the implementation of this project was rushed and seemedalways in danger of failure, and although the basic framework (live TV broadcasts, online mail,updates and questions) was supported, a number of related plans did not reach fruition.Nonetheless, the project seemed useful to the classrooms that participated, and everyoneinvolved in the various aspects of the project (video, curriculum and online components)learned a lot about the practical issues involved in providing a mixed media educationexperience. The live broadcasts were televised on December 1st, 3rd and 7th of 1993. Onlineupdates from Antarctica were delivered between October 13 and December 13, 1993, andexperts were available to answers questions from schools from December 1 until early Februaryof 1994.A variety of on—line options were made available to participants, with email as the baseline.An automated maillist was created; once subscribed, people received updates from theAntarctic researchers and from the Live From�Other Worlds organizers about projectlogistics. Questions for experts were sent to a single address (ask-livefrom@quest.arc.nasa.gov)regardless of the topic, while five topic-specific maillists (robots, Mars, Antarctic lifestyles,oceans/marine ecology and computer networks) were created to distribute the question—answerpairs that were generated when scientists responded to the questions.By the end of the project, their were 307 subscribers to the main update list. The totalnumber of all question—answer maillist subscriptions was 112. In addition, a variety ofinformation was put on—line at Quest for FTP, Gopher, and WWW retrieval.

October 24, 1994Sharing NASA White Paper, page 5Two types of project updates were sent regularly. One was the formal project status writtenby Dr. Carol Stoker and delivered once per week. The other, written by Dale Anderson andcalled Dale�s Dive Diary was more chatty and informal. Dale�s underwater dives in theAntarctic seas were featured in the television segments, generating student interest in hisongoing activities. (See Appendix A1 for a complete schedule of reports.)Students and teachers were encouraged to send questions to the research team via email.During the nine weeks (including the Christmas holiday), approximately one hundredquestions were received. About sixty of these questions were unique. Almost all were respondedto in a timely fashion, although due to glitches in workflow procedures and the lack ofautomated tracking software a few fell through the cracks and went unanswered. We expect tocorrect this in future projects.Live From�Other Worlds was the first Interactive Project mounted by the NASA K-12Internet team, and we experienced our share of start—up problems. The maillist software(majordomo) was newly installed and not entirely understood. Several times we foundourselves scrambling to fix a previously undiscovered problem. Computer systems which aretasked to host such projects should be stable from both a software and hardware perspectivewell before the planned start. Our mistake here was to have the project deadline determine theschedule for software implementation, rather than the other way around.Smart Filters for the project were recruited on a �first come, first served� basis. Little energywent into training these people or in making realistic assessments of their existing online skills.Thus, some Smart Filters were still learning email when we expected them to be workingproductively; others misjudged their availability and like many volunteers in other arenas,simply didn�t live up to their commitments. As a result, the project managers wound upfiltering almost all questions and answers themselves.When the project was first announced online, not all of the details were finalized nor werethe online components operational. Instructions for participation, rather than being presentedin full at the outset, were instead intermittently diffused through a series of email messages.This confused the users and no doubt contributed to a smaller than expected participation.Another miscalculation involved our ability to produce Spanish translations of the updates andquestion—answer pairs. This proved to be too difficult to quickly organize with volunteer laborand thus we stopped with only a small percentage of text converted to Spanish.Section 4: Description of FOSTER OnlineFOSTER (Flight Opportunities for Science Teacher EnRichment)Online plugged anairborne astronomy missions group into cyberspace. These researchers flew on NASA�s KuiperAirborne Observatory (KAO) from early May through early June of 1994. The Kuiper teamused an infrared telescope at 41,000 feet, where the altitude diminishes problems withatmospheric absorption. The exotic apparatus involved temperatures near absolute zero. Thewomen and men of Kuiper conducted their research from both Hawaii and California.Throughout the month—long deployment, they shared the excitement of a NASA researchproject with K—12 classrooms via the Internet.A variety of online options were made available to participants, with email as the base. Anautomated list (majordomo) was created; once subscribed, people received updates from theKAO staff and from the FOSTER Online organizers about project logistics. Email questionswere sent to ask—foster@quest.arc.nasa.gov; a separate maillist was created to distribute allquestion—answer pairs. A maillist for unmoderated discussion between involved teachers wascreated.By the end of the project, the number of subscriptions to the main update list, thequestion—answer maillist, and the discussion maillist was 320, 49, and 31 respectively. This does

October 24, 1994Sharing NASA White Paper, page 6not include the large numbers of people who had access to the information via an intermediatesource. For example, PBS Learning Link and America Online both reposted Quest informationin a place more accessible for their respective users. Many other providers did likewise. Noattempt was made to quantify these participants. In addition, a variety of information was puton—line at Quest for FTP and Gopher retrieval.We had planned to send project updates daily, but as the project progressed theirfrequency diminished due to the many technical problems we experienced (See Appendix B2for details). A video documentary about the research team was originally scheduled to be airedweekly via NASA TV starting May 11, 1994. However, production problems, scheduling snafusand the sudden announcement of a supermassive black hole conspired to push the first airdate back into early June. This caused considerable frustration for many involved. During theproject, a serious computer security incident disrupted the operation of the server computer.For approximately five days the computer was unavailable. In addition, for two weeks allproject work was required to physically be done in one computer room. This was far lessconvenient than the network access normally available. As a result of these glitches onlythirteen reports were posted over the thirty—two day period.Students and teachers were encouraged to send questions to the research team via email.One hundred forty questions were received over five weeks. Virtually every question wasacknowledged immediately and most questions were answered by an expert within a week (SeeAppendix B4 for details). Ninety—seven questions were unique and required an answer froman expert.A single paid and highly—trained person performed all Smart Filter functions, spendingapproximately one hundred hours on the task (See Appendix B6 for more details). Noattempt was made to incorporate volunteers or student Smart Filters. A paper log of allincoming questions and their status helped ensure that no questions were lost. Virtually allincoming questions were personally acknowledged swiftly and then forwarded to an expert. Allemail movement and tracking was done by hand. It is clear that simple routines couldautomate some tasks and greatly reduce the Smart Filter workload.A total of 18 different KAO team members agreed to participate as experts. During thecourse of the project, a few additional astronomers who had heard about the project buthadn�t originally been invited asked to participate.The following background materials were placed online:Information about the Kuiper Airborne ObservatoryBiographies of the people involved in this workAn astronomy lesson planAn archive of updates and question—answer pairsImages and supporting background materialWe suspected at the outset that the timing of the project would be difficult for mostAmerican schools, since it began just when most schools were winding down the school year.This assumption was confirmed when almost all of the project action took place during thefirst three weeks. An earlier start date would have helped, but this trade—off would haveallowed less preparation time for the project coordinators and teachers. As it was, seriousimplementation didn�t begin until early March. The first public announcement occurred onApril 22, 1994. This was only 11 days before the project�s starting date of May 3. In the UnitedStates, some K—12 schools finish their spring sessions as early as mid—May.Despite the administrative difficulties we encountered, the project was judged anoverwhelming success by its participants, even though they reported significant difficulty infitting it in to their existing curricula (See Appendix B8 for details).Classrooms got promptanswers and felt connected to working science. Evaluation forms were filled with positive

October 24, 1994Sharing NASA White Paper, page 7feedback and a wish for more such projects in the future. The NASA experts overwhelminglyenjoyed the project. None received too much mail; some even asked for more questions whentheir share slowed. As word leaked out, additional astronomers who were not originallyincluded asked to participate.Section 5: Lessons learnedIn the course of conducting these projects we learned several important lessons which willguide our future efforts and which we believe are of use to others planning online interactiveprojects in any field. Some of these bear on the way the projects were experienced by theirclassroom participants, others on the administrative dynamic that determines how smoothlyeverything runs.1. Teachers are best able to use projects that respect the constraints of the classroom.Teachers don�t have much time for preparation, especially on short notice, and theresources they choose for their classrooms need to be dependable. Therefore the more advancenotice that can be given the easier it will be for teachers to integrate these projects into theirregular curricula. Once the project begins, it�s important that reports, updates, or newsegments arrive consistently. If they do not, teachers may decide the project is not worth theirclass time and abandon it. Timeliness is also importance in sustaining interest on the part ofkids. If you hold out the promise of establishing a relationship, however limited or transient,with someone �out there� it needs to be honored quickly and for the full extent of the project.Delays will be exacerbated by the use of experts who do not have access to or proficiency withemail, as was the case with some of the aircraft pilots in the Kuiper project. Project organizersmay benefit by establishing a separate Internet account dedicated exclusively to the project.This will segregate time-critical messages from normal everyday business. Also, a tendencyemerged for a small number of teachers to be responsible for a large number of the questionsasked.2. Not all content experts are created equal.We intended that experts would serve as more than clever databases, that they wouldstimulate students to write in with questions and excite and motivate them to pursue careers inscience and engineering. This requires both enthusiasm and a particular personality type fromyour expert, one that is difficult to specify in a project description. Our recommendation is toevaluate potential participants as best you can for their online interpersonal and then closelymonitor their interaction with the students to ensure it has the tone you seek. Boring expertscan sound the death—knell of an interactive project.Discussion groups related to the projects, whether LISTSERV or newsgroup based, needseed messages to get them going. Those for Live From �Other Worlds and FOSTER Onlinedidn�t have these, and as result never really gained momentum. You may want to considerwhether separate discussion groups for each sub—topic (i.e. Mars, telepresence, etc.) are reallynecessary to the overall success of your interactive project. The simpler the project structurethe more likely it is that teachers will take full advantage of it. Therefore each potentialcomponent should be evaluated to see if it will pull its weight from the teacher�s perspective.3. Simplicity is the catchword for a successful project.Our experience indicates that while a large complement of interactive components(discussion groups, multiple Listservs, email with experts, searchable databases, elaborateconference moderation) may be attractive to the project designers they don�t necessarily addvalue for the classroom participants and may in fact be confusing. If you plan to use volunteersto assist in as content experts, moderators, or in some other ongoing capacity, plan to spend a

October 24, 1994Sharing NASA White Paper, page 8lot of time and effort to keep these relationships working smoothly for all concerned. Considervolunteer components as another type of project overhead, rather than a device to reduce it:the main reason to include them may be to give them a particular type of learning experience,rather than because they will make your life easier. Keep in mind, too, that a good many ofyour participants will fail to follow even the most straightforward instructions regardingmessage addressing, file paths, and the like. Software—based toolkits for automating projectfunctions like message translation will probably not be as helpful as you had hoped, if they canbe gotten to work reliably at all.3. Catch them while you canIf you expect to collect survey information from your classroom about their participation,do so promptly at the project�s conclusion or, better yet, while the project is ongoing. Formerparticipants can be difficult to track down and motivate where post-project surveys areconcerned. This year we hope to increase survey participation by making available an HTMLforms—based instrument to those users with high—end connectivity. We expect that this will bemore engaging and enjoyable than a typical text-only survey.Section 6: Future DirectionsThe lessons we�ve learned as result of running interactive projects so far point clearly tofuture directions. The central worth of the projects, putting kids and teachers into structuredrelationships with practicing scientists and engineers, has been proven by participant feedback.Just as clearly, the technologies of project administration need to be refined further. As weindicated earlier, part of this is technical, and this year�s projects will make extensive use of anHTML forms interface to all project functions for those participants who can make use of it,while retaining the text—only email access for those with low—end connectivity. We hope thatsuch an interface will make it simpler for participants to make use of the numerous projectcomponents�Listservs, newsgroups, email, multimedia, database searches, and surveycompletion�while reducing the perceived complexity.We intend to investigate further the potential role of students and teachers workingtogether as project moderators, Smart Filters, and experts. This year�s projects have begun witha concerted effort to recruit and train people interested in filling these roles. In addition to thelarge, open projects of last year, we will experiment with smaller Mentor Circle projects whichwe hope will grow organically at their own rate. We hope to be able to report on our 1995experiences next year.

October 24, 1994Sharing NASA White Paper: Appendix A, page 9Appendix A: Live From...Other WorldsA1Project sign-up datesA2Schedule of update reportsA3List of questions askedA4Project announcementA1Project sign-up dates

Number of subscribers050100150200250300350

18-Oct

26-Oct

3-Nov

11-Nov

19-Nov

27-Nov

5-Dec

13-Dec

21-Dec

29-Dec

6 - J a n

1 4 - J a n

2 2 - J a n

3 0 - J a n

7-Feb

15-Feb

23-FebUpdates maillistQuestion/answer maillists

October 24, 1994Sharing NASA White Paper: Appendix A, page 10A2Schedule of update reports (Oct.�Dec. 1993)Dale Dive DiariesOctober 15:Arrived in New ZealandOctober 19:Antarctic driver’s licenseOctober 21:Descriptions of the first two divesOctober 23:Cape Evans diveNovember 2:Underwater detailsNovember 30:Diving the Wall; also Thanksgiving in AntarcticaDecember 13:Packing for homeDr. Stroker�s Project Status ReportsOctober 13First contact from AntarcticaOctober 14Weather Condition 3; setting up equipmentOctober 15Undersea robot called TROV workingOctober 24Hardware detailsNovember 1Training TROV drivers; broken fiber; Cape Evans tripNovember 8Remote driving from CaliforniaNovember 15Line tangled and rescue operationNovember 30Summary of entire research campaign

October 24, 1994Sharing NASA White Paper: Appendix A, page 11A3Question TopicsAmateur RadioAntarctic EcosystemsAntarctic on WeatherAntarctic’s Ice MeltAntarctic’s WasteAny special clothing required?Anybody from Nevada?Are the Whales affected?Astronomy at South PoleComet crashing Jupiter in JulyControlling Pollution in AntarcticaDinosaurs in Antarctica?Educational Background RequiredElectricity generated for TROV and LivingEnduring AntarcticaExploring McMurdo SoundGlobal Climate ChangeGoals to AchieveHottest TemperatureHow Much ExplorationHow Rover Will ReturnHow are Young Researches selectedHow are the researchers selected?How bad is the global warming effect?How cold is it?How did McMurdo get its name?How long does it take to get to South Pole?How many in the groupHow many people lived there?.How much does Rover cost?Length of StayLife in McMurdo SoundMain Findings on McMurdoManned Mars MissionMars Colony RoboticsMartian’s Meteorites found?NSF involvement with TROVOpen for Mineral Exploration?Ozone HolesOzone Holes Increasing?Regarding Human WasteRelacionado ballenas, focas, o pinguinosRobot MotorsRover DurationRover and GravitySnow levels in AntarcticaStay over for winter?Time Zone DifferenceType of ShelterUnderwater CamouflageUnexplored areas near McMurdoVoyager’s current status?Whales, Seals & PenguinsWhat Do You Missed Most?What is the climate history?What is the coldest temperature?What type of food do you eat?What’s next?Why Use Virtual Reality?Wingless MidgeA4 Project announcementFrom: Marc Siegel <msiegel@QUEST.ARC.NASA.GOV>Subject: NASA’s Live From...OtherWorlds projectTo: Multiple recipients of list COSNDISC <COSNDISC@BITNIC.EDUCOM.EDU>"LIVE FROM... OTHER WORLDS"A pilot project using Space Technology to take students on "Virtual FieldTrips" via Interactive Television and Computer Networks"LIVE FROM... OTHER WORLDS" is a mini-series of 3 interactive televisionprograms, currently targeted for broadcast on December 1st, December 3rdand December 7th, 1993 and airing LIVE at 13:00 hrs. Eastern, 10:00 hrs.Pacific and 08:00 hrs. in Hawaii. This demonstration project will focus on afascinating scientific topic: how robot explorers open up areas of this worldand others for discovery. It will show how "telepresence" research beingconducted by NASA extends human eyes and minds to the depths of theAntarctic oceans as a prototype for techniques by which humans on Earthwill in the future be able to probe the planet Mars. "LIVE FROM... OTHERWORLDS" will be supported by print and computer materials for studentsand teachers.The project will use the rapidly developing capabilities of space technology

October 24, 1994Sharing NASA White Paper: Appendix B, page 12and satellite television distribution to bring remote sites and dynamicresearchers directly into classrooms across America in a series of electronicfield trips. The students’ guides on these voyages of discovery will be adiverse group of dynamic and eloquent researchers, men and women oftenin their late 20’s and early 30’s, who have made scientific achievementtheir entry ticket to a lifetime of discovery.The interactive component of the programs will allow some students toquestion these researchers, live and on-camera. In order to permit anadditional degree of interactivity not practicable during the broadcastsalone, computer-based "discussion centers" (via mail lists and newsgroups)will be used. This will allow other pupils and teachers to contact scientistsseen during the programs through electronic correspondence for furtherinformation and with follow-up questions, . The email feedback will beorganized by PBS LEARNING LINK and by NASA’s K-12 NREN Initiative(National Research and Education Network). The on-line networks will alsoallow researchers in Antarctica and in America to post daily updates ontheir activities, allowing students a very personal window on what careersin science are really like. In addition, an archive of relevant materials willbe kept on-line using modern Internet tools (anonymous FTP, Gopher andWAIS). Additional details about these services will be released shortly.NASA has created an Electronic mail list to help interested partieskeep informed of current developments regarding this project. To jointhis maillist, send an email message tolistmanager@quest.arc.nasa.gov. In the first line of the mail message,write the following information: subscribe livefromAs part of this project, NASA is collecting lesson plans which will befreely shared. Information is desired on the following topics:robotics/virtual reality/telepresence, Mars, Antarctica and marineecology . If you have developed such curriculum supplements that youwould like to make widely available, please send a note tolivefrom-curriculum@quest.arc.nasa.gov. Please describe the contentand targeted grade level. If the information is simple ASCII text,please include it with your note. If the curriculum supplement is inanother form (for example, Hypercard stack or Postscript file), pleaseprovide details so that a proper transfer can be arranged.Also, NASA would like to work directly with network providers to raisethe quality of interaction between scientists and classrooms. The goalhere is to encourage network providers to add value for theirconstituent subscribers by further organizing information or bycoalescing questions and answers. If you represent a K-12 networkprovider (state network or other) and would like to explore thisopportunity, please write to msiegel@quest.arc.nasa.gov.The live television programs will be 35-40 minutes in length, designed for usewithin a normal classroom period (CHECK LOCAL LISTINGS FOR EXACT BROADCASTAND/OR RE-BROADCAST TIMES). The series will be distributed over PublicTelevision stations and/or satellite educational networks such as SERC (SatelliteEducational Resources Consortium) and outlets such as NASA/Select. Theeducational content of the project will be suitable for use by all Middle Schoolgrades, though upper Elementary students and High School grades 9 and 10 willfind the programs interesting and instructive. Succinct and informative print packages(distributed in advance of the broadcasts) and on-line materials will suggestinter-disciplinary, hands-on classroom activities.The project is being developed by some of PBS’s most experiencedproducers of science specials and series (COSMOS, several NOVA programs,CREATION OF THE UNIVERSE, LIFE ON ICE, CHILDHOOD) and originates fromWHRO, the Public Telecommunications Center for Hampton Roads, Virginia,a leader in the use of satellite technology for distance education.

October 24, 1994Sharing NASA White Paper: Appendix B, page 13A high point of the three programs will come in the second program when agroup of students at NASA’s Ames Research Center in California will be ableto "drive" a robot camera system -- a Remotely Operated Vehicle or "ROV" --10,000 kilometers away, deep under the Antarctic ice. The first programwill show why Antarctica serves as an analog for "other worlds" in space,and how technology being researched there can assist in the exploration ofthe planet Mars. The third and final program will show cutting-edge NASAresearch on "virtual reality", robotics and telepresence. Again anopportunity will be provided for live student interaction with expertresearchers and advanced technology."LIVE FROM...OTHER WORLDS" will deliver the most contemporary sciencein an entertaining format, providing a unique face-to-face encounter withdistant and exotic lands and the young men and women who are privilegedto explore them, using television to inform, inspire, motivate and educate.Informal feedback and formal evaluation will contribute to thedevelopment of what is intended to become an ongoing series of 3integrated video, print and computer projects each academic year, on suchdiverse but fascinating scientific topics as volcanoes, dolphins anddinosaurs, the possibility of extraterrestrial life and life as an astronaut.CREDITS:LIVE FROM...OTHER WORLDS is a production of GEOFF HAINES-STILESPRODUCTIONS in association with WHRO and THE INNERSPACE FOUNDATION.V-QUEST (Virginia Quality Education in Science and Technology), a StateSystemic Initiative funded through the National Science Foundation, is aneducational partner in the project. Hawaii Public Television, the StateDepartment of Education and the University of Hawaii will provide a 3rd liveorigination site in addition to WHRO and NASA/Ames. The Internet supportis made possible through funding from NASA’s High Performance Computingand Communications Program (HPCC). The video production has been madepossible in part by the support of NASA’s "Mission from Planet Earth" StudyOffice and NASA’s Education Division. Communications and other resourcesare being provided by Ames Research Center’s NSI project (NASA ScienceInternet), the "Center for Mars Exploration" and the Telepresence Project,whose research in Antarctica has been funded by the Offices of Space Scienceand Advanced Concepts and Technology, as part of the joint NASA-NSF"Antarctica Space Analog Program". NSF’s Office of Polar Programs providesoperational and logistic support for all American research projects in theAntarctic.Additional support for the development of educational materials has alsobeen provided by The Planetary Society and The SETI Institute.CONTACTS:Larry Crum, WHRO/Hampton Roads5200 Hampton Blvd., Norfolk, Va. 23508voice: 804-489-9476 fax: 804-489-0007 e-mail: lcrum@norfolk.vak12ed.edu(FOR ALL PBS BROADCAST AND OTHER INFORMATION)Geoff Haines-Stiles or Erna Akuginow, GEOFF HAINES-STILES PRODUCTIONSvoice: 908-273-4108 fax: 908-277-9590 e-mail: ghstiles@ll.pbs.org(FOR COMMENTS AND SUGGESTIONS ON PROGRAM CONTENT, etc.)Marc Siegel, NASA K-12 NREN Initiativevoice: (415) 968-2598 fax: (415) 968-9505 e-mail: msiegel@quest.arc.nasa.govAppendix B: FOSTER Online

October 24, 1994Sharing NASA White Paper: Appendix B, page 14B1Project timelineB2Project sign-up datesB3Schedule of update reportsB4Question askingB5List of questionsB6Project team time investmentB7Project announcementB8Survey of ParticipantsB1Project timeline (October 1993�June 1994)Oct:Project initially conceivedFeb:Decision to proceed; planning beginsMar 23:Design review for online organizationApr:Recruit experts, identify authors of updates, identify online materialsApr 21:Request for expert biographiesApr 22:Project announcement on CoSNApr 25:Project announcement on Net HappeningsVideo originally scheduledMay 3:Start of questionsVideo plays on NASA Select TVJune 10:End of questionsAugust:Surveys completedB2Project sign-up dates

October 24, 1994Sharing NASA White Paper: Appendix B, page 15

Number of subscribers050100150200250300350

2 2 - A p r

2 5 - A p r

2 8 - A p r

1 - M a y

4 - M a y

7 - M a y

1 0 - M a y

1 3 - M a y

1 6 - M a y

1 9 - M a y

2 2 - M a y

2 5 - M a y

2 8 - M a y

3 1 - M a y

3 - J u n

6 - J u n

9 - J u n

1 2 - J u nupdates-fosteranswers-fosteranswers-fosterdiscuss-fosterB3Schedule of update reportsFlight Update May 2,1994Science goals of deploymentFlight Update May 5Getting ready to leave for HawaiiFlight Update May 7Chopper failureFlight Log of May 7Chopper failure log entriesTrip to Hawaii on May 7Details of flightFlight Update May 9Lots of people on teamFlight Update May 10Details of a successful flightFlight Update May 11Experimenter changeFlight Update May 13Flight canceled, scuba diving insteadFlight Update May 14New exotic equipment (very, very cold!)Flight Update May 15Routine flight detailsFlight Update May 23New instrument called FIFI

October 24, 1994Sharing NASA White Paper: Appendix B, page 16Flight Update May 27Busy deploymentB4 Question askingA total of 138 individual questions were asked. Of these, 41 questions were answered by theSmart Filter (because it was a duplicate, it was in reference material or it was irrelevant). Theremaining 97 questions were forwarded to experts.The chart below shows the arrival dates of unique questions which needed to be answeredby experts. The x-axis is the specific day, the y-axis is number of questions arriving on thatday.The vast majority of questions arrived during the first two weeks of the project.

0246810121416

1 - M a y

4 - M a y

7 - M a y

1 0 - M a y

1 3 - M a y

1 6 - M a y

1 9 - M a y

2 2 - M a y

2 5 - M a y

2 8 - M a y

3 1 - M a yOnly basic guidelines were provided to help determine appropriate questions forsubmission to NASA. A handful of teachers accounted for the bulk of all questions. No limitswere placed on number of questions allowed per teacher. The busiest questioner sent in 39individual questions. The next five busiest teachers each sent in 20, 11, 10, 8 and 8 questionseach, respectively. The other questions were submitted by teachers with one to six questionseach. Only eleven teachers limited themselves to a single question. If question demand needs tobe moderated, some limit might become necessary on the maximum questions per teacher.

October 24, 1994Sharing NASA White Paper: Appendix B, page 17The delays in answering questions are diagrammed below:Histogram showing delay between first asking and receiving the answer to a question (x-axisis delay in days, y-axis is number of questions answered with given delay)

0510152025

0

2

4

6

8 or 9

1 0 - 1 4 days

> 2 weeks no answer Delay (in days)Histogram showing Smart Filter delay between date question first asked and initial Smart Filterprocessing (x-axis is delay in days, y-axis is number of questions answered with given delay)

0510152025303540

0

1

2

3

4

5

6

7

9

2 0Delay (in days)

October 24, 1994Sharing NASA White Paper: Appendix B, page 18B5Question Topics50 foot power in 6 foot spaceA Comet in AurigaAbout Saturn’s ringsAnnular Eclipse on May 10, 1994Being a PilotBroken TelescopeHow does the edge of atmosphere look?How many people need to operate the telescope?How to collect atmosphereHow to view stars at high speedHow was Kuiper Named?Injuries on KAOInterest in SpaceInvisible StarJet Streams in high altitudeKAO crash and safetyKAO’s type of aircraftKuiper PronouciationLearning about far away starsLife on Comets?Maximum Altitude for KAOMethane Ice vs. Water IceMinimum age to be on KAONew Solar SystemsNon-gravity environmentsObservation of Annular Eclipse from KAOOrigin of MethaneOther Locations besides HawaiiOther Telescopes on board KAOOther gasses in spacePlanet MoonPlanets sharing the same orbitPower of TelescopeRadon ExperimentsRho Oph CoordinatesSalary compensations for KAO team membersScared to fly?Schools for PilotsSeen anything weird?Shoemaker-LevyThe formation of JupiterThe importance of learning about starsThe size of KAO staffType of Telescopes UsedVenus’ gaseous atmosphereWashrooms on KAOWater landing in case of crashWhen and why use KAO?When do pilots sleep?Where do particles come fromWhy do you choose HawaiiWhy not used the ShuttleWhy outerspace is so coldWhy study dustWhy use infrared telescopeWomen on Flight & Experiment CrewBuilding Blocks of LifeC-141 Size and NameChoosing the pilotsCollecting data and observing eclipse on May 10from KAOComet colliding with JupiterConstellation called LynxDo you enjoy your work?Educational Requirement for KAO staffElectronics devices on KAOFood on KAOGas in spaceGravity and StarsHarmful particles in dustHas the moon any gender?How did Earth get its name?How do comets move so fast?

October 24, 1994Sharing NASA White Paper: Appendix B, page 19B6Project team time investmentThe majority of the on-line work done by the project organizers was done by three people:Edna, Khamsa and Marc. The hours listed directly below are very rough estimates. The datafor Smart Filtering is precise because it was measured throughout the experiment.Project planning (March-April)Edna50 hoursKhamsa30 hoursMarc20 hoursProject implementation (May-June)Edna50 hourseKhamsa25 hoursMarc50 hoursSmart Filter103 hoursSmart Filter hours per day (no automation)

0.000.501.001.502.002.503.003.504.004.505.00

3-May

7-May

11-May

15-May

19-May

23-May

27-May

31-May

4-Jun

8-Jun

12-Jun

16-Jun(Data results from moving 5-day average)

October 24, 1994Sharing NASA White Paper: Appendix B, page 20B7Project announcementNASA is pleased to announce FOSTER On-line, another project in the"Sharing NASA with our Classrooms" series.FOSTER On-line will plug an airborne astronomy missions group intocyberspace. These researchers fly on NASA’s Kuiper Airborne Observatorywith an infrared telescope at 41,000 feet; the altitude diminishes problemswith atmospheric absorption. The women and men involved in this researchwill be based in both Hawaii and California in May and early June. Duringthis time they hope to share the excitement of a NASA research project withK-12 classrooms via the Internet.Frequent project updates will be sent almost every day. Students andteachers will be encouraged to send question to the team via Email. Variousbackground materials including articles, lesson plans and images will bemade available via gopher and FTP. A video documentary about the researchteam will be aired via satellite once per week. The remainder of thismessage will provide details on the various components.____________________________________________________________Project updates and announcementsTo receive reports on the status of the research project and otherannouncements, please send an Email note to: listmanager@quest.arc.nasa.govIn the first line of the message, write the words: subscribe updates-fosterWithin a few minutes, you should receive a confirmation note thatyou have been added to the list of participants. You may sign upfor this service today. The frequent updates will start arrivingon May 3 and should continue until June 10 of 1994.____________________________________________________________Sending Email to the research teamThe men and women of the research team will be available to answerquestions from K-12 students and teachers. We will acknowledge and answer allquestions as quickly as possible. Our goal is to provide some type ofpersonal response within a day or two.These questions will be accepted from May 3 to June 10, 1994.To send a message during these times, address the Email to ask-foster@quest.arc.nasa.govIn the subject field, please put the letters "QA:" before a descriptivesubject. The following example should illustrate this ideaTO:ask-foster@quest.arc.nasa.govFROM:your Email addressSUBJECT:QA: bumpy ride?Hello,

October 24, 1994Sharing NASA White Paper: Appendix B, page 21I am a seventh grader from Amarillo, Texas. I saw that the weather was badin Hawaii yesterday. Did this cause your flight to be bumpy? Is it stillpossible to use the telescope when there is a lot of turbulence.Thanks, Susie HernandezIf you or your class have several questions that are unrelated, it would bebest to send separate messages instead of one message with many differentquestions.All of the question—answer pairs will be placed on-line. If you would liketo receive ongoing Email with answers to previously asked questions, pleasesend an Email note to: listmanager@quest.arc.nasa.govIn the first line of the message, write the words: answers-foster____________________________________________________________On-line repository of background materialInformation related to this project will be made available on the Interneton our server at quest.arc.nasa.gov. Included on-line will be materialabout the Kuiper Airborne Observatory, the mission plan, the peopleinvolved in this work, lesson plans, an archive of updates and question—answer pairs, images and other goodies.Some of this information is available now and more material will becontinuously added until June 10.This repository may be accessed using either Gopher or Anonymous FTP.To use Gopher, open a connection to quest.arc.nasa.gov.The main menu will look something like this:1.NASA K-12 Information/2.Frequently Asked Questions about Internet in School3.Global Quest: A Video about the Internet in Schools4."Networks: Where Have you Been All My Life" Essay Contest Winners/5.Announcing Space Design Contest6.Other K-12 Gophers/7.Other Interesting Gophers/8.NASA Network Information Gopher/9.NASA Topics/10.NASA NREN K-12 Initiative (Our Sponsor)Choose the first menu choice (NASA K-12 Information/) and you will seesomething like this:1.The Teacher’s Guide to the Internet/2.Science Resources for Teacher K-12/3.Student Resources/4.Live From...Other Worlds/5.FOSTER On-Line/6.Recent Network Happenings/7.Connect with Spacelink <TEL>8.Network Guide & Directions/

October 24, 1994Sharing NASA White Paper: Appendix B, page 22At this point choose the fifth option (FOSTER On-Line) and you will besurrounded by a wealth of information about this group of researchers.Choose whatever is interesting to you. The menu will look something likethis:1.README: About the FOSTER On-Line Project2.About Flight Opportunities for Science Teacher EnRichment (FOSTER)../3.KUIPER AIRBORNE OBSERVATORY (KAO) /4.Ask FOSTER - Questions and Answers Section/5.Mission Updates and Activities/6.Airborne Astronomy Lessons/7.Biographies of the KAO team8.Background Materials/9.Images/10.SOFIA - NASA’s 21st Century Observatory/Information may also be retrieved using Anonymous FTP. Depending on yourservice provider, the specific program for Anonymous FTP will vary. Popularprograms include FTP and Fetch. In any case, an Anonymous FTP sessionstarts with you requesting a connection to quest.arc.nasa.gov. The word"anonymous" is entered as the login name. Your own Email address (forexample: mavis@zip.school.edu) is entered as the password. Once you haveconnected, you will receive a login message that looks like this:230-WELCOME to the NREN K-12 ftp archive at NASA Ames Research Center.230-All useful files are in the pub directory. To start, type the command230-cd pubYou should begin by changing to the directory called pub.Again the specifics of how to do this will depend on your software andservice provider. From here, you should change to the directory called FOSTER-OnLineYou must type this exactly as it appears, including proper capitalization.At this point you will receive a message that looks like this:250-This FOSTER On-Line subdirectory contains the following sections:250-250- - README250- - About FOSTER250- - Kuiper Airborne Observatory250- - Ask FOSTER: Question & Answers250- - Mission Updates and Activities250- - Airborne Astronomy Lessons250- - Biographies of the Research Team250- - Background Materials250- - Images250- - SOFIA - NASA’s 21 Century ObservatoryAt this point, please list out the files and retrieve the information whichseems useful to you.____________________________________________________________On-line discussion with other teachersA mailing list has been created to facilitate discussions among teachersusing this on-line project. This forum will allow teachers to share ideas,

October 24, 1994Sharing NASA White Paper: Appendix B, page 23discuss potential classroom activities, benefit from one anothers’experiences, and perhaps build a community of like minded educators.The discussion will not be moderated or filtered.If you would like to take part in this dialogue, please send an Email noteto: listmanager@quest.arc.nasa.govIn the first line of the message, write the words: discuss-foster____________________________________________________________Feedback or commentsNASA welcomes your ideas on how to make this and future projects better.Please address any constructive ideas tofeedback-foster@quest.arc.nasa.gov.____________________________________________________________Video documentary availableNASA will be broadcasting a 30 minute documentary about the Kuiper AirborneObservatory. This video will air over NASA Select TV for four consecutiveWednesdays starting on May 11 at at 2:00pm Eastern time (5/11, 5/18, 5/25,6/1). The program will also repeat at 6:00pm, 10:00pm and 2:00am (the nextday). The documentary will be immediately followed by a 12 minute videocalled Global Quest: The Internet in the ClassroomNASA Select may be downlinked without cost from satellite by using thefollowing parameters: SpaceNet II satellite, transponder 5, 69 degrees westlongitude, frequency 38.8 MHz, Audio 6.8MHz, Horizontal polarizationThe following is a more complete description of the video program.Kuiper Airborne Observatory: NASA’s Telescope in the StratosphereThis documentary program introduces to the public one of NASA’s least knownand least expensive but scientifically most productive projects: anairborne observatory which takes astronomers into the stratosphere.Through the 36" telescope which is mounted on a modified Lockheed C-141cargo jet, astronomers gather light in infrared wavelengths from objects asclose as a local asteroid and as far as a quasar billions of light yearsaway. The program follows one flight of the Kuiper Airborne Observatory. Onboard the Kuiper as it travels at 41,000 feet from its base at MoffettField in Northern California to the Mississippi River and back areUniversity of Chicago astronomers who are mapping the great nebula in theconstellation of Orion where stars are being born. On board are twoteachers from the San Jose Unified School District who are participating ina NASA program designed to enhance science education.This documentary itself provides an exciting and informative introductionto contemporary astronomy. For in telling the story of the airborneobservatory, the program gives the history of major discoveries that haveresulted from flights that astronomers have taken on the Kuiper. Thesediscoveries include the rings of Uranus, the presence of organic chemicalsand water ice on Halley’s Comet, and the elements that were spewed intospace by the spectacular explosion of Supernova 1987A. The astronomy thathas occurred on the Kuiper throws light on the origin of life on Earth, the

October 24, 1994Sharing NASA White Paper: Appendix B, page 24composition of stars, the intense activity that is occurring at the centerof the Milky Way and the process whereby galaxies are formed.The program reveals the unique technologies used on board the Kuiper towrest secrets from the universe. These include supercooled data collectioninstruments, and the telescope’s compressed air and gyroscopes systemswhich enable it to remain fixed on a distant object despite turbulentflying conditions. Interconnected networks of computers navigate theaircraft, collect the data, point the telescope, and track the flights. Inaddition, basic astronomical concepts such as electromagnetic radiation andthe uses of spectrographic analysis are also presented.Designed for audiences ranging from junior high students to the generalpublic, featuring interviews with leading astronomers and photography fromNASA space probes and on board the Kuiper Airborne Observatory, thisdocumentary provides a unique and inspiring look at astronomy in action.

October 24, 1994Sharing NASA White Paper: Appendix B, page 25B8Survey of participants

Section 1: Notification and announcementHow did you learn about FOSTER On-line?Through CoSN listserv, Schoolnet, Spacelink, Net-Happenings, EDNET, Delphi’s Edtech Custom Forum, NESWNET,forward from a friend or helper, armadillo-watch@chico.rice.edu, from other NASA Internet programs, NASA Select TVApproximately what date did you sign up for this project?See Appendix B2Do you have ideas about other places we should announce similar projects?To previous project particpantsMagazines/publications which schools usually receive (like "National Geographic")The Scout Report (scout@internic.net)Net-happenings, NOVAE, CoSN, Kidsphere, FrEDMailBusinesses that you are associated with, public schools, and other college campusesUSENET( alt.space.news, all available k-12 science interest groups)Professional journals, AFT/ATA journalsCommericial nets -- AOL, ProdigyNasa Select TVIdeally, how much notice would you need about asimilar project for it to be useful to you?Teachers answered across a range, from one week to two months. If the response from all teachers was averaged, theresult is about one month of of lead time. Particpants who weren’t teachers needed no lead time.How clear were the announcement instructions you receivedon how to participate in the FOSTER On-line project?_____ 1: Crystal clear........5: ConfusingOf 22 responses:11 chose a rating of 1 3 chose a rating of 3 6 chose a rating of 2 4 chose a rating of 4Other comments:"I think this is a great idea. Once people know about it, it should become quite popular""It would help to have some reference stuff available in many different forms - hard copy, previously published articlesand so. Could add this to the gopher.""It was hard for me because our school is Year Round and I went off-track at the wrong time for this to be real beneficialto the students.""I learned what a valuable resource an "expert" can be. Especially when he takes the time to respond to personalquestions.""Even now i am still unsure how to access the video segments that were mentioned. Are they only on a specific cablechannel. Are there other methods for obtaining the information?""This was one of the finest Internet classroom projects so far. I wasn’t quite sure how best to use it. Another time thatwould not be a problem. The answers are a treasure of information. They were well written and easy to understand, andthey provided current and profound insights in addressing the questions."

Section 2: Updates (reports from the project team)How well did the frequency of the updates meet your needs?_____ 1: The right number of reports5: Not enough reportsOf 17 responses: 8 chose a rating of 1 1 chose a rating of 4 5 chose a rating of 2 1 chose a rating of 5 2 chose a rating of 3One person said, "The more the better. We can always hit ’D’"How consistent did you find the reports?

October 24, 1994Sharing NASA White Paper: Appendix B, page 26_____ 1: Very consistent 5: Spotty and inconsistentOf 18 responses: 5 chose a rating of 1 1 chose a rating of 4 5 chose a rating of 2 2 chose a rating of 5 5 chose a rating of 3Comments were:"I thought the spottiness and inconsistency, such as it was, was a useful illustration of the way science works.""Another some were great...others not so hot"In future projects, ideally how often would you like to receive a report? Of 20 responses: 4 chose "once/week"11 chose "twice/week" 1 wrote in 2-3 times/week 4 chose "once/day"Did the level/complexity of the reports match your classroom needs? _____ 1: Just right 5: Too complexOf 9 responses: 4 chose a rating of 1 2 chose a rating of 3 1 chose a rating of 2 2 chose a rating of 4Did the level/complexity of the reports match your classroom needs? _____ 1: Just right 5: Too basicOf 5 responses: 4 chose a rating of 1 1 chose a rating of 2One person wrote, "Since the reports covered the whole range, I thought it was OK. You can’t be all things to allpeople."Other comments:"Give Juan Rivera a raise.""I subscribed the last couple of days of the service, so I didn’t receive any actual reports""More detail of the research results would have helped""My students are probably among the younger groups to be involved in FOSTER. While many aspects of what appealsto a younger audience (quicktime movies, sound files, image files) will also appeal to junior high and high schoolstudents, the more advanced descriptions are pretty tough for a sixth grader.""I found the reports very informative, so to me they were just right if more details on the electronics were possible thatwould also be a plus.""This idea of sending updates via the internet is a great way to inform a large variety of people! "

Section 3: Ask-foster (Email to experts)Did you submit any questions to FOSTER On-line? If not, please skip tothe next section.Of 23 responses:18 answered ’No’ 5 answered ’Yes’How quickly was your question acknowledged?_____ 1: Very promptly........5: Not at allOf 4 responses:4 chose a rating of 1How quickly was your question answered?_____ 1: Very promptly........5: Not at allOf 3 responses: 2 chose a rating of 1 1 chose a rating of 3One person wrote, "Promptly enough for me"How would you rate the quality of the response?_____ 1: Very good........5: PoorOf 4 responses: 4 chose a rating of 1One person wrote, "Excellent. In general the responses were on the level suited to the question and to the level of thestudents."

October 24, 1994Sharing NASA White Paper: Appendix B, page 27Did the level/complexity of the question match your classroom needs? _____ 1: Just right 5: Too complexOf 4 responses: 3 chose a rating of 1 1 chose a rating of 2

Section 4: Reading question—answer pairsDid you receive the question—answer pairs from the answers-fostermailing list? If not, please skip to the next section.Of 22 responses:17 answered ’No’ 5 answered ’Yes’How would you rate the quality of the response?_____ 1: Very good........5: PoorOf 5 responses: 5 chose a rating of 1Did the level/complexity of the question match your classroom needs? _____ 1: Just right 5: Too complexOf 2 responses: 1 chose a rating of 1 1 chose a rating of 4

Section 5: On-line informationDid you use gopher or FTP to access the information on quest.arc.nasa.gov?If not, please skip to the next section.Of 20 responses:15 answered ’No’ 5 answered ’Yes’How would you rate the organization of the information on Quest?_____ 1: Well organized5: Poorly organizedOf 4 responses: 1 chose a rating of 1 1 chose a rating of 3 1 chose a rating of 2 1 chose a rating of 4How reliable was your ability to connect with Quest?_____ 1: Very reliable5: UnreliableOf 5 responses: 2 chose a rating of 1 1 chose a rating of 4 2 chose a rating of 2One person wrote, "ftp access was down in the last couple of weeks of school"What information did you find most useful?"COLOR IMAGES!!!!!!!!""The graphic of the aircraft"What type of information would you like to see for future projects?"Graphics in GIF or other IBM compat. format""More background material regarding the specific objectives of the mission.""QUICKTIME MOVIES!!!!!!!!! SOUND!!!!!!!!! MORE IMAGES!!!!!!!!!!!!!!!!!!!!""Perhaps more graphics"Other comments:"The question—answer part of the project was excellent!!!!!!"

Section 7: The overall experienceOverall, how worthwhile did you find your total FOSTER On-line experience?_____ 1: Very worthwhile........5: Not worthwhile at all

October 24, 1994Sharing NASA White Paper: Appendix B, page 28Of 23 responses:11 chose a rating of 1 5 chose a rating of 3 6 chose a rating of 2 1 chose a rating of 4One person wrote," Potential for much more with more prior notice, more interaction."Overall, how did your students like their FOSTER On-line experience?_____ 1: Very much........5: Not at allOf 7 responses: 1 chose a rating of 1 2 chose a rating of 3 4 chose a rating of 2Comment:" a small group os students would give it a 1, while the majority would have rated it a 2 or 3"Would you recommend to another teacher that she participate with her class in a project likeFOSTER On-line? __Yes __NoOf 20 responses:20 answered ’Yes’ nobody answered ’No’How easy was it to work FOSTER On-line into your curriculum?1: Very easy........5: Very difficultOf 7 responses: 1 chose a rating of 1 3 chose a rating of 3 1 chose a rating of 2 2 chose a rating of 5Comments:"It diddn’t really fit, we just did it""Coming at the end of the year was really bad timing; with more time and at a different time very easy"Please describe how you used the information provided with your class."I’m a parent. I came into the class every ten days or so and did some FOSTER stuff with the kids.""It fit in nicely with our coverage of telescopes in my Earth-Space science class""Read and posted the updates on the bulletin board. Provided copies of the background material for group reading anddiscussion then required group development of questions which were focused on the materials. Grouped and e-mailedthe questions from home. Shared the answers with the class. Each student received a copy of her/his answer.""My class and I read letters and composed questions together. We connected to and downloaded from arc.quest. andread some of the researcher biographies and viewed the color hypercard stacks by ExInEd""Sharing, discussing, delving into maps and ideas presented.""Presented aspects of the reports which pertained to my third grade lessons on condensation, weather, atmosphere,etc""I personally followed the reports sent, but because of my teaching schedule I was unable to work it in to the existingcurriculum at that time. We are in the slow process of establishing internet access at our school site which kept me fromfull participation in FOSTER On-line.""I teach my children at home. We explored the topics as you brought them up""I’ll be sharing it with next year’s class.""It was an extra credit project for those students enrolled in my physics classes who were interested in astronomy"How can we make future projects like FOSTER On-line more useful to you?"Make it available to the local schools. They don’t have Email.""Let me get on the plane with you. Send information from the flying teachers. ""QUICKTIME MOVIES!!!!!!!!! SOUND!!!!!!!!! MORE IMAGES!!!!!!!!!!!!!!!!!!!!""More time to plan""More advance notice""It was great the way it was. Just provide similar projects in the future.""I was unclear what some of the experiments involved, therfore, we were not sure what kinds of questions to ask, or if itwas appropriate to ask general astronomy questions.""More of the same.""The reports were very sparse on this project, however I am sure this was due to the problems experienced. The reportsshould however take some priority as the public is looking forward to them.. ""Interesting news (mail) is most important thing"What was the best thing about FOSTER On-line?

October 24, 1994Sharing NASA White Paper: Appendix B, page 29"It was so interesting.""Having the actual scientists and people directly involved with the Kuiper answer questions.""The reality of it. Getting reports from the people doing the work was very insightful. I think this is the next best thing to having the students actually on the plane. Even studying the necessary skills won’t tell you about thesleepless nights or the unexpected equipment failures in the same way as hearing it while it’s happening from thepeople it’s happening to. :-) Also the thrill of being there doing the science came thru very well.""Feeling of a personal contact on the aircraft. Real world [especially the gravel in the engines] type problems""The excitment when the answers came back.""Real correspondence with the technicians and scientists involved was important to the students, even if they didn’tfully comprehend the mission.""IMAGES!!!!!!!!!!!!!!!!!!!! and connecting on-line....and getting questions answered by experts....""Being privy to "real science" and providing myself and students with an opportunity to witness something we wouldhave no other access to.""Something that is happening NOW""The immediacy/intimacy of the reports. I wish I had been able to share the reports themselves with the class, but theywere too complex and time-consuming to fit in the short time period I had to work in.""It provides a direct, nearly realtime link between scientific theory as studied in the classroom and application in the realworld.""Talking with the experts""The detail and quality of the answers.""Being exposed to some of the newest information as it occurs is a great experience for me! I try to keep up with someof the more interesting topics but it always seems impossible. Thru FOSTER On-Line and the concept it supports alot ofGOOD information can be desceminated to a large and diverse group of people each making use of a different segmentof the info. for their own purposes.""Best: reading the updates of Juan Rivera""The best thing is that I can see the latest news of this program when I am in Japan."What was the most frustrating thing about FOSTER On-line?"Maybe conglomerate a couple of questions/answers with each other so that people who are subscribed to the answersfolder aren’t deluged with so many messages (I ended up unsubscribing to the answers folder because there were toomany messages for me to try to read!)?""Not being there myself. :-)""The updates fizzled out. Our last group of answers I received the night after the last school day.""when quest.arc was unavailable""Dearth of messages""Not having students to become involved""Not knowing when the rports would be coming""The problem with the computer when the enormous list of To: was present.""I didn’t figure out what was happening until school was over. Too much happening at that time to take on somethingnew.""Finding out about FOSTER-Online near the end of the project! I would have really liked to have been involved from thestart!""Not being able to see the video"Other comments:"I have over 50 hours of jet stick time, and thousands of hours of high tech scope time. How can I get an application tofly with you? [in a timely manner please""I need to get the whole package including the information to be available and how to access the information beforestarting a project for the class. I was just a sideline observer for this one.˚""An outstanding project. HOW can I acquire the video tapes?"

Section 8: About youWhat grade level(s) do you teach?Of 13 responses: 1 responded with grade level K-1 1 responded with grade level 1-3 1 responded with grade level 6th grade bilingual 1 responded with grade level 6/7 1 responded with grade level 6-8 1 responded with grade level 6-12 2 responded with grade level 7/8

October 24, 1994Sharing NASA White Paper: Appendix B, page 30 2 responded with grade level 8 1 responded with grade level 9-12 1 responded with grade level 10-12 1 responded with beginnning college_no math requiredWhat subjects do you teach?Earth-Space ScienceChemistry, physical science, computer scienceMultiple subjectsTechnology--gave this to science teachers, 6th and 8th gradeMATH/SCIENCESocial Studies(History)Science, P.E., special edEarth ScienceMath/ScienceSciencePhysicsFor others, what is your vocation?Computer Programmer AnalystI’m not a teacher, I work as a systems administrator for the Math Department of universityParentDirector of Data Processing, K-12 School DistrictI will be a junior in college this fall (graduating class of 1996).I’m a "software engineer" (tho’ I really prefer the term programmer)Graduating Senior in collegeProducer/director, ISU Media/Distance Learning CenterMy job is to keep the Scientists and Teachers at RSMAS’s equipment in working orderI’m 4th grade of University student.Besides yourself, how many other teachers and students did you share this project with?_____ TeachersThe following responses were received: 6,3,2,1,3,1,3,3-5_____ StudentsThe following responses were received: 2, 50+,100+, 85, 28, 48,200,24,2,20Other comments:Next time will plan so that a teacher who is still on-track can participate.

Section 9: Other commentsPlease share any other thoughts or ideas you have on FOSTER On-line"I’m glad to see NASA launching services onto the new media of communication!""Thanks for the experience.""This was a beginning, so next time it will be more beneficial to me and with proper planning I will be able to get thestudents involved.""GREAT PROJECT!!""I hope that there are plans to continue this project.""Looking forward to more projects like FOSTER""I think FOSTER On-Line should announce itself more on the net" "Status report were very exciting.I am looking forward to seeing reports."