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 Background

     The American Association of Variable Star Observers (AAVSO) has worked on behalf of the SEGway Project at the Center for Science Educations @ Space Sciences Laboratory, UC Berkeley, to conduct a needs analysis study of the amateur astronomy community. The goal of the study is to identify outstanding needs in the amateur community which the National Virtual Observatory (NVO) project can fulfill.

     The AAVSO is a non-profit, independent organization dedicated to the study of variable stars. It was founded in 1911 and currently has a database of over 11 million variable star observations, the vast majority of which were made by amateur astronomers.  The AAVSO has a rich history and extensive experience working with amateur astronomers and specifically in fostering amateur-professional collaboration.

     AAVSO Director Dr. Janet Mattei headed the team assembled by the AAVSO. Dr. Mattei has been director of the AAVSO for 30 years and is in constant touch with both the amateur and professional community. Her Technical Assistant in charge of technology and public outreach, Aaron Price, designed and conducted the interviews and surveys and wrote this report. Lou Cohen, an amateur astronomer and consultant with decades of experience in corporate needs analysis projects helped with the planning process, interviewing and analyzing the results of the interviews. AAVSO Webmaster Kate Davis designed the layout of the quantitative survey. Ten members of the amateur community were interviewed and 149 responded to the quantitative survey.  Dr. Nahide Craig, Director of the Science Education Gateway program (SEGway) created the project, defined its scope and is the ultimate Project Director.

 The Research Process

     In order to fully achieve the goals of this project, to identify the needs of amateur astronomers that the National Virtual Observatory can fill, we used a model of needs analysis research called Quality Function Deployment (QFD). QFD a well respected methodology in use for decades and is best described in the book of the same name. The author of that book is Lou Cohen, who advised us for this project. However, QFD is designed for large corporations with much greater resources so we tailored the procedure to fit the means and goals of this project.

     The amateur community was divided into five groups using a distillation process from the QFD methodology. The goal of this distillation was to come up with the smallest of number of groups possible that would encompass every amateur astronomer.  Interview subjects would then be chosen from across these groups so that we can get a cross section of the amateur community. We were able to identify five core groups using the process. The groups were: serious imagers, serious visual observers, educators, romantics, and tinkerers.

· Romantics: These people enjoy studying astronomy and following the latest news and research breakthroughs but do not actively observe. They prefer to read books, magazines, attend lectures, and the occasional evening star party during a major astronomical event. Many refer to themselves as “arm chair astronomers”. A few of the romantics do their own astronomical research using existing online datasets.  

· Educators: These are instructors of astronomy in the elementary, secondary, tertiary and/or adult education realms. Also included are amateur astronomers who participate in outreach activities such as giving talks, holding star parties and/or sidewalk astronomy.

· Serious Visual Observers: These are amateur astronomers who spend most of their time observing at the eyepiece. They enjoy pushing the limit of their equipment and observing skills. Popular projects include Messier Marathons (observing of as many Messier objects as possible in one evening), observing the Sun, Moon and planets, and attending multi-day long star parties at dark sky locations. 

· Serious Imagers: These are advanced amateur astronomers who devote substantial amounts of their time to astronomy. They use film or CCDs to take aesthetically pleasing pictures, perform photometry, or hunt for minor planets, novae and comets. Many also get published in professional journals. 

· Tinkerers: These are amateurs who prefer designing, building and assembling telescopes, software and other accessories as opposed to actually observing. 

     Resources limited us to ten interviews. We divided our subjects into these groups depending upon our estimate of their interest in the NVO web site. We chose to interview three people from the Serious Imagers category, two each from the Romantics, Educators and the Serious Visual Observers categories, and one person from the Tinkerers category.

     The ten interviews were conducted in May and June of 2003. One interview was held in person at the 2003 AAVSO Spring Meeting in Tucson, Arizona. Another interview was held in person at the Desert Sun Star Party in Benson, Arizona. The remaining eight interviews were conducted via the telephone. Twenty questions were asked in each interview, which usually lasted around 40 minutes, and each interview was recorded on audiotape.

     At the beginning of the interview the subject was asked questions about the NVO without being given any background information. Since one of the goals of the interview was to identify preconceived notions we did not want to bias the subject with a description of the project. 

     The primary goal of the interview was to identify areas of amateur astronomy where the subject feels there could be room for improvement, especially areas where the NVO can help. So the questions were focused on the subject's personal interests and experiences in amateur astronomy. Then we discussed their relationship with computers, databases, web sites and other technology. 

     After the interviews we listened to the tape recording three times.  While listening to the tapes we wrote down every need we could identify in the subject's own words. In an ideal situation a complete transcript would be created but unfortunately resources were not available for this. 

     These needs were compiled into a master list. When the same need was identified from multiple sources they were consolidated into one need. This list was then divided into three sections: Core Needs, Satisfiers, and Delighters. 

     Once we had the master list we needed to prioritize the needs using a quantitative survey. While putting together the survey we identified two core needs that were in conflict with each other by asking the observer to choose one over the other. The first such conflict of core needs was the desire for both an easy-to-use and a powerful search engine. The second conflict involved the format of the search engine results. Some interview subjects wished for the results to be displayed on one web page while others wished for the results to be divided into many sub pages, yet for each subject this was a core need. So at the beginning of the survey we asked two either/or questions about these subjects.

     The next section of the survey was a list of 24 needs. The average survey subject only has the time and capability to rank between 20-25 needs. The 24 needs we chose were from the three categories (: Core Needs, Satisfiers, and Delighters). Some of the needs (especially Delighters) we grouped into one general item when possible. 

     The goal of this relational section of the survey is to decide what is most important to the amateur community. If development assets are insufficient for fulfilling of all of these needs this information will be useful in assigning priority to the needs. 

     Finally, a commentary section included two open ended questions were added. They were a gateway for the subject to write any ideas, suggestions and/or needs we did not cover.

     The survey was designed as an HTML page to be placed on the AAVSO web site. This allowed us to reach the entire amateur community across the country. The survey was placed online September 18 and available to the public until October 21. The AAVSO sent an e-mail announcing the survey to 360 astronomy clubs and organizations in the United States. We asked the organizations to notify their membership of the survey and to provide a link to it from their own web site. A Google search in late October found links to the survey from the web sites for The Baton Rouge Astronomical Society, Cape Cod Astronomical Society, Madison Astronomical Society, Skywatcher's Community Journal/Blog, Stellafane's WWW Site, SETI Public Mailing List, Desert Sunset Star Party WWW site, Asteroid/Comet Connection WWW site and the Yahoo Amateur Astronomy Group. We believe this is a small sample of the publicity received since Google updates their search results every 30-45 days and it has been only about a month since the announcements were sent off. Also, Google does not archive e-mail messages sent to the membership of those clubs.

     In addition we e-mailed 434 members of the AAVSO Discussion Group and mentioned the survey in a publication of our CCD Views newsletter (September 24) and an announcement of new variable star charts (September 25). We also contacted astronomy news organizations asking for links and Astronomy.com (online home for Astronomy magazine) linked to the survey from their home page on October 13. In fact, they took the e-mail request and turned it into a small article about the NVO (see Appendix F).

     In total we received 162 responses. We removed 13 responses because they did not complete the survey, completed it incorrectly or used the survey for other purposes (such as advertising their own survey product). The remaining 149 responses were analyzed to prioritize the needs and identify any new ones that came out of the survey. Averages were computed to establish a ranking of the needs. A standard deviation was also computed to identify the amount of consensus for each ranking. This helped identify the rankings that are more controversial than others.

Results

     The results of the study can be placed in two categories. First, there are the needs we were able to identify from the qualitative interviews. Second, there is the relative importance of those needs, which is established through analysis of the quantitative survey.

Outstanding Needs of the Amateur Community

     Each interview was listened to three times: twice by Price and once by Mattei. A list of needs was pulled from each interview. Redundant entries were combined into one list encompassing 82 identified needs. These needs were then grouped into 3 categories:

· Core Needs: These are basic core needs that the user expects from the NVO. The user will be disappointed if a need in this list is not fulfilled.

· Satisfiers: These are needs that can be met in a variety of levels. For example, one can barely meet a need or one can go beyond expectations. An example would be database content. Having some data meets the need but having more data than the user expects exceeds the need. Satisfiers are what users usually use to compare two products against each other. Examples: Which web search engine has better content? Which car has better gas mileage?

· Delighters: Delighters are bonus features that the user likely has never thought of and is quite surprised and pleased to discover in the product. (Cup holders in cars were once considered a Delighter but are now considered a Core Need.)

     The Core Needs identified from our interview group generally involved the functionality of the product. Specifically, they were focused on the content of the database and the design of the interface. It was important to them that the content be accessible to all. Any barrier to accessing the data such as cost, web site complexity, required registration, etc. would violate this core need. Secondly, the interface needs to have all the functionality and supporting features to allow the user to understand it. Everything needs to function as advertised (i.e. "work") and manuals need to exist.

     The Satisfiers tended to focus on the content of the database. There is a need for value-added information beyond the observational data in the database. Background information and tutorials on the data they searched for was important as was tools to further understand and possibly analyze the data. Basically we recommend the use of as much context as possible to put the data into perspective.

     The Delighters consisted of more specific requests from the interview subjects that involved their particular area of interest. However, these bells and whistles were focused mainly on accessing the data. These are the tools that power users of the site would be interested in to save time or to help them with their specific observing goals. Examples include batch download of data and interfaces to other software programs. However, the list was not limited entirely to data analysis tools. Tools and materials for outreach in education and the media were frequently requested as well.

       The full list of all identified needs is available in Appendix A. 

Results of the Quantitative Survey

     The results of the quantitative survey can also be divided into three categories. The first are the either/or questions involving core needs in conflict. The results illustrate the conflict quite well:

   Q: Choose the most important feature: 

        75 (50.34%): An easy-to-use search engine 

        74 (49.66%): A powerful search engine

   Q: Choose the most important of either of these characteristics: 

        75 (50.34%): Search results should appear on one large page

        74 (49.66%): Search results should be organized into many sub pages 

     The fact that the scores were identical is interesting. However, looking at the data closely betrays this symmetry as coincidence. For example, the 75 people who preferred an easy-to-use search engine over a powerful one where not the same 75 people who preferred that the results would appear on one web page. 

	
	One page
	Many pages

	Easy-to-use
	32
	43

	Powerful
	43
	31


Table 1: Breakdown of results of first two survey questions

     For the relational section of the survey we computed averages and standard deviations. Lower scores reflect increased priority. The standard deviation reflects the level of consensus among the responses that the particular need fits with its location in this ranking. 
	Need
	Avg. score
	s.d.

	 1. Observing charts 

	8.91
	0.920

	 2. All tools should be 100% bug free
	8.94
	1.286

	 3. Include all public astronomical databases 


	9.30
	0.779

	 4. Descriptions of types of data available 

	10.02
	0.811

	 5. The database interface should be simple
	10.04
	0.818

	 6. Information about source of data
	10.19
	0.210

	 7. The database should interact easily with other software program
	10.87
	0.945

	 8. Links to other URLs about the observing target (OT)
	11.02
	0.002

	 9. Access to tools designed for using the data 
	11.30
	0.779

	10 The web site documentation should be comprehensive
	11.56
	1.097

	11. Planetarium point-and-click query interface
	12.05
	1.168

	12. The web site documentation should be short and easy to read
	12.26
	0.728

	13. Research ideas 

	12.97
	0.578

	14. There should be lots of tools for power users
	13.11
	0.013

	15. The web site is tailored for the user's skill level
	13.21
	1.138

	16. The site should remember me and my settings when I return
	13.26
	1.248

	17. There should be professional guidance
	13.70
	0.965

	18. The database interface should do it all
	13.76
	0.028

	19. Tutorials about astronomy & math
	14.42
	0.863

	20. The web site has a consistent look and design
	14.47
	0.062

	21. Materials for use in public outreach activities
	14.89
	0.568

	22. There should be a way for me to communicate with other users
	15.02
	0.700

	23. The site should require only low bandwidth
	15.42
	1.211

	24. The site should have a creative and exciting appearance
	18.03
	1.631


Table 2: Results of Quantified Survey
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Figure 1: Graph of Quantified Survey Response

     Finally, we added two open-ended questions to the end of the survey:

1. Do you have any specific features you would like to see?
2. Do you have any comments or suggestions?

 Recommendations
     There are many outstanding needs in the amateur astronomy community that the NVO can fulfill. Fortunately most of these needs fit in with both the direction and scope of the NVO which should not be a major surprise considering the blurry line between amateur and professional astronomers. The results of this study have been augmented with the experience of the team members while working on astronomical web sites dedicated for amateur astronomers.

     We recommend that a separate interface to the NVO system be designed for amateur astronomers. When designing this interface there are three core areas to focus on:

· Functionality & Quality Control (QC): It is vital that all aspects of the interface work. The results of our interviews were dominated by frustration with existing astronomical tools that do not work effectively and an expectation that basic functionality should work. Two ways to prevent this frustration are:

· Set expectations & communicate. Accurately and clearly label the web site tools, links and capabilities. Avoid jargon and wordiness.

· Put the site through rigorous quality control tests. Make sure all the links works and that the search engines and other tools function completely.

These may seem like basic recommendations yet many organizations put out systems that are not adequately documented or tested (especially when funding and timing is an issue) and this causes frustration with amateurs, which will not be easily overcome or forgotten. 

· Web Site Content: Put the available data in context. The amateur astronomer wants to know how the data fits into the big scheme of things, how they can observe it, what they can do with it and how the data was collected. Turn the raw data into a story.

A tutorial regarding site functionality will be expected. In general amateurs are used to reading and following procedures, more so than the public at large.  Take advantage of this uniqueness and provide an easy-to-navigate tutorial about the NVO's interface. If resources are limited, keep in mind that our survey results show that coverage of a wide variety of topics superficially is more important than focusing on a few topics in depth.

· Database Content: Give the amateurs access to the same data that is provided to the professionals. A significant portion of amateur astronomers are now used to collaborating with professionals and enjoying access to professional databases. They expect full access but find it difficult to manage. This fits well with the NVO core mission and could be an area where the NVO sees substantial benefit. 

     In a perfect world all of the needs expressed by the interview subjects should be fulfilled. If the resources do not exist to include each need in the design of the NVO, the results of the quantitative survey should be used to prioritize the needs the NVO can fulfill.

     Below is a list of what we conclude are the most important specific needs which do not fall under one of the three core categories (Functionality & Quality Control, Web Site Content, Database Content) ranked in order of importance (based on results from the quantitative survey). We believe this would make for a good checklist to use during the design process.

1. Observing charts

2. The database interface should be simple

3. The database should interact easily with other software programs

4. Access to tools designed for using the data

5. Planetarium point-and-click query interface

6. Tools for power users

7. Web site customization for the user's skill level

8. The site should remember personal settings upon return

9. Professional guidance

10. Tutorials about basic astronomy & math

11. A consistent look and design

12. Materials for use in public outreach activities

13. Communication between users

14. Low bandwidth requirements

15. A creative and exciting appearance

     Finally, there are some qualitative recommendations that were supplied through the quantitative survey open-ended questions. There were 59 responses of two-words or more to the open-ended questions Of the 59 responses, 38 were to the specific question “Do you have any specific features you would like to see?”. Of those, 5 consisted of some request to have the NVO data available to other software programs. That was by far the most consistent theme in the open-ended questions. There seems to be a real desire to allow the NVO’s resources to be accessed through third party software. Since there is so much third party astronomy software already available, this seems like a logical way to disseminate the NVO resources to the amateur community.

     Our experience and analysis has led us to pull out a few others we felt were important enough to be emphasized:

· “A log of recent changes or upgrades of the system.”

· “If you take the time to design the database carefully and make sure that it is fully normalized the ability to use the data in creative and imaginative ways will be unhampered. Providing a simple interface should then be relatively easy and allowing the user to design their own custom query's should not be too far behind.”

· “A discussion forum, possibly moderated, as an ancillary feature.  No matter how well the website and user interface is designed to begin with, there will be unexpected uses, users, and difficulties; a forum is a good way to discover these, as well as encourage greater public use and participation”

· “ELEMENTARY Q & A or FAQ for non-scientific amateur users, i.e., poets, authors & artists who do celestial gazing for alternate reasons, but have curiosity about phenomena that may be considered very basic by astronomers”

Conclusion

     Amateur astronomers are a perfect fit for the NVO. They have the time, enthusiasm and ability to make use of all the unique features such a system would offer. In fact it may be that amateur astronomers become the number 1 user of such a system since they outnumber professional astronomers. It also provides the NVO with a unique community where its impact could be extreme. Because of this, particular emphasis should be placed on developing proper interfaces and support for the amateur community. Fortunately this organically falls within the guidelines, scope and goals of the NVO.

     There are two basic things to always keep in mind when designing for the amateur astronomer. First, make sure the system works as advertised. Amateur astronomers are usually intelligent and successful in their own fields of work. They have high expectations. They punish failure to meet the expectations with resentment but they reward success with loyalty unheard of in other hobbies (one quarter of subscribers to Sky & Telescope magazine have held their subscription for over twenty years). Quality control should be a priority in the development of the amateur interface. Second, do not underestimate amateur astronomers. The line between professional and amateur astronomy in the United States is blurry at best. Some amateurs know the night sky better and get published in refereed journals more than some professionals. As such give them access to all the data that professionals can access. The only extra thing to consider regarding data access is that it needs to be placed in some context. Amateurs are intelligent but not (usually) professionally trained. So there is some basic jargon and knowledge that needs to be filled in.

     If the NVO designs an interface that functions and is not handicapped then we believe amateur access will be a significant success and could lead to some fundamental shifts in astronomical outreach (and possibly research) strategies in the future of astronomy.

Appendix A: List of Categorized Identified Needs

Core Needs

 Background information about the Observing Target (OT)

 A manual that is easy to access

 A manual that is complete

 Cheap (no cost & registration)

 All links should work 

 Unrestricted access by all

 Quality control of data

 Easy navigation 

 All tools should function as advertised 

 All tools should be easier to use than existing tools 

 Support all public databases 

 Lots of links to more information about the OT

 A really good search/query engine for the database

 A search/query engine that is quick

 Access to raw data

 Up to date information 

 User friendly interfaces and site design 

 Descriptions of types of data available

 Dated content 

 Continually updated web site 

Satisfiers
 Outreach materials that are "PR ready" 

 Put data in context 

 Tutorials on applying the data 

 Well-written articles about the OT 

 Training about how to use different file types (FITS, etc ) 

 Ability to use without reading documentation 

 References to professional papers 

 Step-by-step how-to outlines 

 All answers at one site (zero clicks) 

 Planetarium interface 

 Tailored web pages for user skill level 

 Internal bookmarks 

 Common look and feel to all pages 

 Optimize for simplicity 

 Communication with others 

 Power tools beneath the surface 

 Support all coordinate systems 

 Image processing and star identification 

 Capture the excitement with multimedia & personal touches 

 Observing charts 

 Access to online tools to interpret data 

 Low bandwidth site 

 Automated batch data mining tools 

 All-in-one program 

 Faint object database 

 Flexible interaction with other software programs & data formats 

 Multiple aspects of the web site content 

Delighters
 News updates on OT 

 Lots of control and ability to tweak 

 Interdisciplinary information 

 Professional consultation and mentorship 

 Set expectations at onset 

 Ability to reduce data 

 Quick idea about what the site is about (splash screen) 

 Mathematical tutorials and references 

 Ability to reduce all the data into simple conclusions 

 Simple tools for common calculations 

 Faint multicolor stellar catalog 

 List of other collaborators based on their interest 

 Ability to add amateur data 

 Short answers to basic questions 

 Information about telescope & detector technology 

 Offline capabilities 

 Professional attitude & appearance 

 Materials for the media 

 Address misconceptions 

 Difficulty estimate for observing the OT 

 Observing tips 

 Observation planning tools 

 Voice interface 

 Scripting ability 

 Telescope control 

 Quality photographs 

 Tool to compare databases

 Online telescope field of view simulator 

 Activities for teachers:

   - All levels from intro to advanced & short to long

   - Complete activities, no additional research needed

   - List of "a-ha's" for kids

 Suggested research projects 

 Image processing routines 

 Mid level tutorials about analyzing data 

 Cross platform support 

 Materials to help teachers get support from administration 

 Historical information 

Appendix B: Qualitative Survey Questions

These questions were used to guide the interviews with the ten subjects.

· When I say to you: National Virtual Observatory, what comes to mind?

· When I say "astronomical data" what comes to mind?

· What online astronomical databases have you accessed? Why? What worked about the experience? What was a problem?

· What sort of astronomical data do you use in your hobby? Why?

· What is your experience in acquiring the astronomical data you want? What works well? What's a problem? Why?

· Why do you enjoy being involved in astronomy?

· What frustrates you the most about astronomy?

· Tell me about the most challenging astronomy project you ever attempted.

· Please walk me through a typical good experience of... in astronomy. (Depends on subject: observing, teaching, reading, building, etc.)

· Now please walk me through a typical poor experience of... in astronomy. (Depends on subject: observing, teaching, reading, building, etc.)

· Where do you see yourself in the hobby 5, 10, and 20 years from now?

· What do you like most about the astronomical web site you visit the most often?

· Is there any tool or technological development that would make you use online databases more often?

· Do you have any interest in conducting astronomical research? Why and why not? If not, have you ever considered it before?

· What do you think happens to data & images obtained by NASA funded satellites and observatories?

· If someone gave you access to all the images from the Hubble Space

· Telescope, what would you want to do with them?

· What is your favorite software product to use in terms of its user experience? What do you like about it? What is a problem with it?

· What is your least favorite software product to use in terms of its user experience? Why?

· Describe to me your dream astronomical software package. What are its capabilities and how does it work?

Appendix C: Qualitative Survey Subjects & Associated Needs
Serious Imager #1

     He is an entry to moderate level CCD observer. He is currently working on multi-color photometry projects. He uses the Internet mainly as a learning tool and less as an observation planning or research tool. He is patient and willing to learn how to use a system as long as there is adequate documentation and help. In general, he wants as much information as possible and is willing to take the time to sort through it. 

 Needs:

· Speed of finding information

· Step-by-step how-to outlines

· Information about the observing target (OT)

· Hard data about the OT

· Math tutorials

· News updates on OT

· A manual

· All answers at one site

· Lots of control and ability to tweak

· Cheap

Serious Imager #2

    He is relatively new to advanced astronomy with a couple of years of imaging under his belt. However, he is extremely capable, enthusiastic, and ambitious. He is most interested in performing his own research using his own data and collaborating with others. He has an interest in becoming a professional astronomer. He is very experienced with technology, computing, and databases. He is willing to learn as long as the system works as advertised. He is a self-employed computer consultant with an interest in pursuing a formal astronomical education leading to a career change into astronomy.

 Needs:

· Easier access to data that exists

· Mathematical tutorials and references

· References to professional papers

· Links to everything about the OT

· Optimize for simplicity

· Power tools beneath the surface

· Ability to reduce all the data into simple conclusions

· Prepare the users to understand

· Simple tools for common calculations

· Faint multicolor stellar catalog

· Communication with others

· List of other collaborators based on their interest

· Zero clicks to information

· Wants to trust the software authors

· Don't prevent people from doing complex tasks

· Support all coordinate systems

· Support all databases

· Image processing and star identification

· Ability to add amateur data

· Coordination with others

Serious Imager #3

     He is a very experienced and advanced amateur astronomer. He has built numerous observatories and has just started plans to build a large automated remote observatory. He has many awards and recognitions from the community. He likes to use his equipment to image galaxies and perform research on supernovae and variable stars. He is a cardiologist and recipient of many national amateur astronomy awards for outreach.

 Needs:

· Good query engine

· Telescope control

· All-in-one program

· Faint object database

· Quick search ability

· Quality photographs

· Makes observing easier

· Tool to compare databases

Serious Visual Observer #1

     He is an experienced and advanced visual observer who occasionally experiments in astrophotography. He likes to challenge his observing skills by going for difficult objects. He uses online databases to plan his observing sessions and plans to use them for astronomical research when his professional time requirements diminish. His career is in computer science in the financial industry.

 Needs:

· A difficulty estimate (on a scale) for observing the OT

· Observing charts

· Access to raw data

· Access to online tools to interpret data

· Observing tips

· Observation planning tools

· Up to date information

· Low bandwidth site

· Automated batch data mining tools

· User friendly

· Good tutorial

· Good development of software

· Voice interface

· Scripting ability

Serious Visual Observer #2

     He is a very experienced and advanced visual observer of variable stars, meteors, occultations, and deep sky objects. He is also a science teacher at the high school level who is looking to move into a career of selling astronomical products. He is actively involved in professional-amateur collaboration and 

is interested to do more advanced research using the data he collects. He has a good history of mentoring young students doing science fair projects involving astronomy.

 Needs:

· Communication between professionals and amateurs

· Mid level tutorials about analyzing data

· Cross platform support

· Materials to help teachers get support from administration

· Multiple aspects of the web site content

· As few steps as possible involved in the query

· Embed the romance and fun into the site

· Observation planning tools

· Continually updated web site

· No broken links or software

· Historical information

· Observing charts for the target.

Tinkerer #1

     He is an advanced telescope maker. He has a little observing experience mainly from a couple of star parties per year. He does very little observing and has only a slight interest. He has no use of astronomical databases and only experience comes from curiosity as opposed to actually using the databases. He has a curiosity but no real interest in research or more advanced endeavors.

 Needs:

· Resource linking

· Community interaction

· Quality control of data

· Tailored web pages for user skill level

· Quick idea about what the site is about (splash screen)

· Internal bookmarks

· Easy navigation

· Common look and feel to all pages

· Ability to use without reading documentation

· Do things really well, do not release an unfinished product such as a beta 

· Version of the search software

Tinkerer #2

     He likes to build telescopes. He designs the optics, grinds the mirrors and assembles the mounts. He is interested in building CCD cameras in the future and also digitizing the Harvard Plate Stacks to archive them. He has no interest in research or heavy observing. He has worked in the semiconductor industry and is nearing retirement. His son is a professional astronomer.

 Needs: 

· Well written articles about the target

· Image processing routines

· Date the content

· List of additional resources

Quick, easy to use, interface

Educator #1

     He works for a major regional science museum where he works on planetarium presentations, giving star parties and general outreach regarding astronomy at the museum. He has a good knowledge of the science of astronomy, equipment that amateurs use, and the types of questions the general public has in mind. He is also comfortable with technology and the Internet. He was most interested in taking the data and using it to illustrate the "big picture".

 Needs:

· Lots of links to more information about the OT

· A really good search engine for the database

· Short answers to basic questions

· Easy query interface

· Internal bookmarks and session memory

· Information about telescope & detector technology

· Put data in context

· A planetarium-like virtual sky that can be clicked and queried

· Offline capabilities

· Professional attitude & appearance of the site

· Ability to communicate with other users

· Materials for the media

· Address misconceptions

· Capture the excitement with multimedia & personal touches

· Lots of interaction with other programs & data formats

Educator #2

     She is an experienced secondary school science teacher. She is entering an astronomical PhD program. She is comfortable with computers but her skills are still introductory. The same goes for her observing experience. She is looking for a system that has a little more abstraction between the user and the database. She likes one-stop shopping and is not afraid to learn a new system to use it. She works best with human mentorship and guides. In education, she likes to emphasis the awe aspect of astronomy.

 Needs:

· A manual

· Training about how to use different file types (FITS, etc.)

· Easy to use charting programs

· Online telescope field of view simulator

· Activities for teachers

· All levels from intro to advanced & short to long

· Complete activities, no additional research needed

· List of "a-ha's" for kids

· All information on OT linked from results page

· Tutorials on applying the data

· Suggested research projects

· Flexible interaction with other software programs

· Description of types of data available
Romantic #1

     She is a relative newcomer to astronomy. She has not done much observing but is involved in outreach, attending lectures and star parties, and will gradually become a more active observer. She is very interested in the science behind the processes being observed and sharing that knowledge. She has been reading about astronomy for 30 years and recently became an active observer upon retirement.

 Needs:

· Links that work

· References to other sources with information about that target

· Interdisciplinary information

· Professional consultation and mentorship

· Access to all information by all

· Materials that are “PR ready” for use by amateurs in outreach

· Expectations

· Channel for questions and results of amateur data mining to be shared

· Easy to access instructions

· Ability to reduce data

· Planetarium interface

Appendix D: Quantitative Survey Questions

1. Choose the most important feature:

· A powerful search engine

· An easy-to-use search engine

2. Choose the most important of either of these characteristics

· Search results should appear on one large page

· Search results should be organized into many sub pages

Rank the following in order of important on a scale of 1 to 24 with 1 being the most important and 24 being the least important. Use each number only once.

3. Links to other URLs about the observing target (OT)

4. Information about source of data

5. Planetarium point-and-click query interface

6. All tools should be 100% bug free

7. There should be lots of tools for power users

8. The database interface should do it all

9. The database interface should be simple

10. The database should interact easily with other software programs

11. The site should have a creative and exciting appearance

12. The site should require only low bandwidth

13. The site should remember me and my settings when I return

14. The web site documentation should be short and easy to read

15. The web site documentation should be comprehensive

16. Materials for use in public outreach activities

17. Tutorials about astronomy & math

18. Research ideas

19. There should be a way for me to communicate with other users

20. There should be professional guidance

21. The web site is tailored for the user's skill level

22. The web site has a consistent look and design

23. Include all public astronomical databases

24. Descriptions of types of data available

25. Access to tools designed for using the data

The following questions are optional.

26. Do you have any specific features you would like to see?

27. Do you have any comments or suggestions?

Figure 2: Screen Shot of Online Survey
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Appendix E: Quantitative Survey Responses

Table 3: Raw Quantified Survey Responses
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28

	 power 
	 one page 
	20
	4
	24
	21
	2
	6
	3
	19
	10
	18
	23
	9
	8
	17
	15
	16
	14
	11
	22
	13
	7
	1
	5
	12
	A log of recent changes or upgrades of the system.
	 

	 power 
	 one page 
	24
	10
	15
	8
	1
	14
	9
	11
	23
	6
	22
	7
	12
	18
	4
	3
	2
	13
	19
	21
	5
	20
	17
	16
	
	

	 easy 
	 one page 
	13
	12
	14
	11
	17
	18
	20
	15
	22
	23
	1
	16
	2
	24
	3
	4
	10
	5
	6
	21
	19
	7
	8
	9
	
	

	 easy 
	 one page 
	8
	3
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	5
	19
	20
	21
	22
	6
	23
	7
	4
	1
	2
	24
	need to be able to download fts files.
	Vizier is a good example.

	 power 
	 Many sub pages 
	9
	3
	21
	2
	14
	1
	7
	8
	23
	22
	15
	20
	4
	5
	24
	18
	12
	19
	6
	11
	16
	13
	14
	17
	
	

	 power 
	 one page 
	23
	3
	4
	5
	21
	15
	14
	7
	16
	20
	13
	24
	17
	22
	9
	10
	18
	12
	11
	19
	6
	1
	2
	8
	
	

	 power 
	 Many sub pages 
	24
	15
	2
	1
	19
	3
	18
	5
	6
	23
	21
	7
	17
	8
	9
	10
	22
	11
	20
	12
	4
	13
	14
	16
	
	

	 power 
	 Many sub pages 
	17
	4
	15
	10
	9
	24
	16
	18
	22
	5
	19
	7
	13
	12
	20
	21
	23
	8
	6
	14
	11
	1
	2
	3
	
	

	 power 
	 one page 
	13
	7
	14
	12
	6
	5
	11
	8
	21
	16
	9
	17
	10
	18
	20
	1
	24
	23
	15
	22
	19
	2
	3
	4
	
	

	 easy 
	 one page 
	11
	10
	24
	7
	6
	13
	2
	4
	13
	5
	3
	8
	9
	20
	21
	22
	14
	23
	19
	15
	1
	16
	17
	18
	Keep it simple
	

	 power 
	 one page 
	16
	17
	2
	4
	1
	12
	7
	3
	15
	5
	10
	18
	6
	19
	20
	21
	22
	24
	9
	23
	8
	14
	13
	8
	
	

	 easy 
	 Many sub pages 
	22
	11
	23
	3
	20
	21
	1
	18
	19
	24
	17
	4
	5
	16
	15
	14
	6
	9
	10
	8
	2
	13
	7
	12
	Ability to store database queries.Ability to customize database queries. (check box entry field designs seem to work reasonably well for this)
	If you take the time to design the database carefully and make sure that it is fully normalized the ability to use the data in creative and imaginative ways will be unhampered.Providing a simple interface should then be relatively easy and allowing the user to design their own custom query's should not be too far behind.

	 easy 
	 one page 
	21
	10
	9
	7
	8
	20
	18
	19
	24
	17
	2
	5
	11
	13
	4
	23
	6
	12
	3
	22
	1
	14
	15
	16
	The notion of ranking the above items from 1-24 is absurd.  The only categories should be very important, important, not particularly important.
	

	 easy 
	 Many sub pages 
	21
	3
	11
	10
	12
	20
	19
	17
	4
	24
	23
	14
	13
	7
	5
	6
	18
	8
	22
	1
	16
	13
	2
	9
	
	

	 power 
	 one page 
	12
	11
	16
	10
	1
	2
	5
	6
	15
	23
	14
	22
	7
	19
	21
	18
	20
	9
	17
	13
	24
	3
	8
	4
	
	

	 power 
	 one page 
	6
	7
	8
	9
	1
	10
	11
	12
	13
	21
	16
	15
	14
	19
	20
	18
	17
	24
	23
	2
	22
	3
	4
	5
	
	

	 power 
	 one page 
	12
	8
	11
	5
	10
	7
	18
	6
	23
	22
	15
	21
	4
	20
	3
	14
	16
	13
	17
	19
	24
	9
	1
	2
	Private areas for setting up programs with pointers into the data.  Tools for scheduling observations based on lat/lon, horizon, priority
	

	 power 
	 Many sub pages 
	6
	12
	21
	13
	9
	10
	22
	7
	19
	3
	8
	2
	18
	23
	20
	5
	15
	1
	11
	14
	17
	24
	16
	4
	
	

	 power 
	 Many sub pages 
	17
	13
	1
	2
	6
	5
	14
	9
	10
	24
	22
	23
	11
	15
	19
	16
	12
	18
	20
	8
	21
	3
	4
	7
	
	

	 power 
	 one page 
	12
	1
	11
	8
	9
	2
	3
	7
	24
	15
	13
	16
	6
	14
	17
	18
	19
	10
	21
	22
	20
	23
	5
	4
	Regarding 
	2, a single page can be easier to print out and archived on a hard drive.

	 easy 
	 Many sub pages 
	16
	24
	15
	2
	3
	17
	14
	13
	18
	23
	5
	4
	6
	22
	7
	9
	10
	19
	20
	21
	1
	11
	12
	8
	
	

	 power 
	 one page 
	15
	14
	13
	1
	2
	19
	20
	23
	22
	21
	3
	12
	4
	11
	10
	18
	17
	9
	16
	8
	24
	7
	6
	5
	
	

	 power 
	 one page 
	1
	3
	13
	14
	2
	24
	15
	5
	6
	16
	7
	8
	17
	18
	19
	20
	21
	22
	23
	9
	4
	10
	11
	12
	
	

	 easy 
	 one page 
	7
	18
	8
	6
	1
	19
	20
	3
	21
	24
	17
	9
	16
	10
	11
	16
	12
	13
	14
	23
	2
	15
	4
	5
	
	

	 power 
	 one page 
	8
	14
	18
	1
	21
	19
	20
	3
	22
	23
	24
	10
	5
	6
	7
	15
	16
	17
	11
	9
	2
	4
	12
	13
	no
	no

	 easy 
	 Many sub pages 
	8
	6
	12
	13
	1
	11
	5
	3
	24
	22
	23
	18
	17
	14
	20
	10
	15
	9
	16
	21
	4
	19
	7
	2
	
	

	 easy 
	 one page 
	7
	9
	6
	12
	8
	10
	15
	4
	22
	18
	16
	3
	11
	23
	24
	20
	21
	17
	14
	19
	2
	1
	13
	5
	Ability to retrieve photometric data for all stars in an area of sky and to return that data in a format that is useable by Widows based programs like Excel.
	Don't be so damn UNIX-centric like most other astro-utilities.

	 power 
	 one page 
	10
	9
	8
	6
	22
	5
	21
	11
	24
	2
	23
	3
	4
	12
	1
	13
	14
	15
	16
	20
	7
	17
	18
	19
	
	

	 power 
	 Many sub pages 
	15
	21
	2
	1
	3
	22
	17
	4
	5
	23
	6
	8
	7
	9
	15
	10
	12
	13
	19
	14
	16
	18
	11
	20
	
	

	 power 
	 one page 
	22
	5
	23
	16
	1
	4
	17
	9
	21
	20
	3
	19
	8
	10
	15
	14
	24
	13
	12
	11
	18
	2
	7
	6
	Take a look a Aladin at CDS - I love that interface.  Try not to make it too difffferent from some of the existing database tools - They are proliferating, and I'd hate to have to remember one more protocol - there's already NED, Vizier, SMBAD, etc.
	

	 easy 
	 one page 
	14
	8
	24
	9
	10
	11
	12
	13
	23
	22
	2
	21
	3
	4
	20
	15
	19
	18
	17
	5
	1
	6
	7
	16
	
	

	 easy 
	 Many sub pages 
	13
	22
	4
	3
	12
	21
	5
	14
	23
	7
	8
	9
	20
	10
	2
	15
	16
	1
	6
	24
	11
	17
	18
	19
	Galaxy Guides, Asteroid locators       
	OK to require good computor power, but broadband is not available to all.

	 easy 
	 Many sub pages 
	2
	1
	7
	3
	4
	21
	20
	13
	24
	15
	14
	16
	19
	12
	18
	17
	6
	11
	10
	23
	5
	22
	8
	9
	
	

	 power 
	 Many sub pages 
	6
	5
	11
	12
	13
	4
	14
	22
	21
	16
	23
	7
	3
	24
	8
	17
	18
	19
	9
	20
	15
	2
	1
	10
	I would appreciate a power search engine. ex1: retreive all radio sources with peak emissions at 10 GHz. ex2: retrieve qso327 spectral lines. ...
	Design for both low bandwidth and high bandwidth users.

	 easy 
	 one page 
	21
	22
	20
	6
	1
	5
	4
	7
	23
	8
	24
	14
	15
	9
	10
	11
	13
	12
	2
	19
	3
	18
	17
	16
	No
	No

	 power 
	 Many sub pages 
	14
	5
	17
	4
	10
	11
	21
	12
	24
	13
	23
	22
	7
	9
	8
	6
	15
	19
	20
	16
	18
	2
	3
	1
	
	

	 easy 
	 one page 
	12
	5
	15
	16
	1
	8
	9
	3
	14
	9
	13
	16
	7
	18
	24
	23
	22
	21
	20
	17
	11
	6
	14
	4
	
	

	 easy 
	 Many sub pages 
	7
	2
	5
	1
	3
	18
	15
	19
	23
	8
	20
	11
	17
	21
	24
	4
	22
	16
	12
	10
	9
	13
	6
	14
	Easy link to list of stars in need of observation.
	

	 easy 
	 one page 
	17
	8
	18
	15
	1
	22
	20
	4
	24
	16
	11
	9
	10
	13
	19
	23
	14
	12
	5
	6
	2
	21
	7
	3
	
	

	 power 
	 one page 
	1
	2
	15
	8
	16
	9
	24
	17
	18
	19
	10
	4
	11
	20
	21
	12
	22
	13
	14
	23
	3
	5
	6
	7
	
	

	 power 
	 Many sub pages 
	5
	11
	23
	4
	15
	18
	19
	10
	24
	22
	12
	17
	2
	21
	7
	8
	6
	13
	20
	9
	14
	16
	1
	3
	Do not restrict interface to pull down menus.  Allow for use of procedural languages.
	

	 easy 
	 one page 
	13
	11
	23
	21
	6
	19
	18
	8
	17
	10
	9
	2
	1
	14
	3
	5
	7
	20
	22
	15
	4
	24
	12
	16
	
	

	 easy 
	 one page 
	10
	9
	17
	5
	8
	6
	20
	15
	24
	2
	22
	23
	19
	11
	18
	7
	12
	13
	21
	14
	16
	3
	4
	1
	Since this is a virtual observatory, why not add a planetarium program that works from any point in space (given sufficient data about the observer location chosen)?
	

	 easy 
	 Many sub pages 
	9
	5
	2
	3
	8
	15
	20
	16
	24
	7
	17
	18
	6
	10
	19
	11
	23
	12
	21
	22
	4
	1
	13
	14
	
	

	 power 
	 one page 
	2
	3
	1
	11
	4
	19
	10
	21
	12
	24
	13
	14
	15
	20
	16
	23
	5
	22
	17
	18
	9
	6
	7
	8
	Articles on current experiments.
	

	 power 
	 Many sub pages 
	5
	6
	9
	2
	1
	7
	4
	3
	10
	24
	20
	11
	12
	13
	23
	21
	22
	14
	15
	16
	8
	23
	18
	19
	Access to deep sky survey images Listing of astronomy clubs (similar to Sky and Tel annual directory) Link to USNO Amateur observing data bases (SAO 100, Herschell 400, etc, RASC Finest NGC objects)
	Great project Talk to Greg Crenshaw of Skytools2 (www.skyhound.com) for ideas.  His software is great!

	 easy 
	 one page 
	9
	5
	15
	23
	14
	22
	17
	12
	22
	6
	3
	1
	19
	11
	21
	16
	13
	18
	2
	20
	4
	7
	8
	10
	
	

	 easy 
	 Many sub pages 
	9
	21
	10
	13
	11
	22
	17
	18
	23
	2
	24
	1
	19
	14
	3
	4
	20
	5
	6
	7
	12
	16
	8
	15
	
	

	 power 
	 Many sub pages 
	9
	4
	10
	3
	8
	15
	19
	18
	24
	23
	22
	11
	17
	12
	2
	13
	1
	5
	21
	20
	16
	6
	7
	14
	
	

	 power 
	 one page 
	7
	9
	2
	1
	3
	16
	8
	5
	22
	24
	23
	14
	15
	18
	12
	19
	17
	20
	6
	21
	4
	10
	11
	13
	
	

	 easy 
	 Many sub pages 
	16
	23
	14
	15
	13
	24
	9
	5
	12
	10
	18
	19
	6
	20
	21
	22
	17
	11
	7
	8
	4
	3
	2
	1
	
	

	 easy 
	 Many sub pages 
	19
	18
	8
	9
	10
	17
	16
	7
	15
	14
	4
	5
	13
	1
	2
	3
	24
	23
	21
	22
	11
	12
	6
	20
	
	

	 easy 
	 Many sub pages 
	1
	6
	3
	4
	7
	9
	16
	4
	15
	5
	22
	19
	18
	17
	21
	24
	23
	20
	14
	13
	2
	11
	10
	12
	
	

	 easy 
	 one page 
	15
	14
	13
	12
	11
	16
	17
	10
	20
	21
	8
	7
	24
	6
	1
	2
	3
	4
	23
	22
	9
	5
	18
	19
	
	

	 easy 
	 Many sub pages 
	24
	14
	6
	13
	1
	16
	17
	7
	19
	20
	8
	21
	12
	2
	22
	3
	23
	18
	4
	9
	15
	10
	5
	11
	No
	N/A

	 power 
	 Many sub pages 
	14
	9
	6
	2
	23
	21
	16
	18
	20
	22
	5
	19
	3
	1
	8
	7
	12
	15
	10
	24
	17
	4
	13
	11
	
	

	 easy 
	 Many sub pages 
	7
	8
	6
	14
	15
	16
	17
	9
	19
	24
	10
	20
	4
	18
	21
	22
	11
	12
	5
	23
	3
	1
	2
	13
	
	

	 easy 
	 one page 
	13
	12
	11
	10
	1
	10
	2
	4
	24
	14
	15
	5
	6
	22
	16
	8
	17
	9
	18
	23
	3
	19
	7
	20
	
	

	 power 
	 one page 
	8
	10
	9
	19
	1
	11
	13
	2
	14
	20
	15
	7
	6
	24
	16
	5
	17
	23
	3
	22
	12
	4
	18
	20
	
	

	 power 
	 one page 
	9
	12
	21
	18
	2
	5
	1
	22
	17
	8
	11
	16
	7
	15
	14
	13
	24
	10
	6
	19
	23
	3
	4
	20
	
	

	 power 
	 Many sub pages 
	15
	19
	14
	18
	20
	6
	5
	13
	10
	23
	3
	4
	22
	17
	12
	16
	9
	2
	24
	1
	21
	7
	8
	11
	
	

	 easy 
	 one page 
	23
	21
	22
	1
	2
	24
	20
	19
	18
	4
	8
	9
	10
	7
	17
	16
	15
	13
	5
	6
	3
	14
	12
	11
	No.
	No. My health is poor and I can no longer do serious viewing.

	 easy 
	 Many sub pages 
	8
	18
	6
	17
	1
	16
	15
	24
	13
	14
	5
	3
	4
	23
	9
	19
	20
	22
	7
	10
	2
	21
	11
	12
	
	

	 easy 
	 Many sub pages 
	1
	21
	10
	11
	14
	22
	17
	2
	15
	23
	3
	6
	7
	18
	20
	19
	8
	4
	9
	12
	5
	13
	16
	24
	
	

	 easy 
	 Many sub pages 
	12
	17
	1
	2
	23
	18
	22
	4
	16
	13
	7
	6
	19
	8
	14
	10
	9
	11
	21
	15
	3
	14
	20
	5
	Should be customizable to the user's viewing site. Should also be able to generate a viewing list of satellites. Particularly the more well known ones, such as ISS, Hubble, James Webb (once it's up), etc.
	It sounds like a great idea! I hope it works like you want it to and us amateurs would like to see it work.

	 easy 
	 Many sub pages 
	3
	4
	5
	1
	12
	11
	21
	13
	20
	21
	22
	18
	6
	7
	14
	15
	2
	19
	16
	20
	10
	8
	9
	17
	
	

	 power 
	 one page 
	10
	8
	15
	16
	21
	12
	20
	4
	23
	24
	22
	17
	18
	14
	5
	13
	9
	6
	2
	11
	19
	1
	7
	3
	A discussion forum, possibly moderated, as an ancilliary feature.  No matter how well the website and user interface is designed to begin with, there will be unexpected uses, users, and difficulties; a forum is a good way to discover these, as well as encourage greater public use and participation
	

	 easy 
	 one page 
	5
	4
	24
	3
	1
	23
	15
	6
	10
	7
	8
	9
	16
	17
	22
	11
	12
	13
	18
	14
	2
	19
	20
	21
	Ease of use is extremely important to avoid frustration and needless expenditure of time.
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	24
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	11
	15
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	21
	20
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	19
	10
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	17
	3
	2
	18
	
	

	 power 
	 Many sub pages 
	14
	13
	11
	12
	10
	20
	19
	9
	22
	23
	6
	24
	1
	2
	3
	4
	18
	8
	5
	17
	21
	16
	7
	6
	
	

	 easy 
	 one page 
	1
	2
	3
	4
	5
	6
	7
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	8
	22
	23
	24
	
	

	 power 
	 Many sub pages 
	7
	18
	1
	9
	12
	20
	14
	15
	19
	24
	23
	22
	13
	2
	3
	4
	16
	5
	6
	17
	21
	10
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	Images of a variable star's field at different times which correspond to different brightness of the star
	Try to focus on a few simple goals first-the project seems very wide range to bring on line in one fell swoop
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	You'd get more people to complete your survey if you had a "rank the following in importance to you, 1 to 10" It's a pain to rank them from 1 to 24. And I think in the end people start caring less and just start putting in numbers.
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	1) Browser-neutral interface.  2) No website popups, scripts, tooltips, wizards etc unless I ASK to see them...  3) Ability to download search result listings as text files. Or at least to save the contents of the search result page from my web browser (Simbad sometimes prevents this).  4) Display and download of survey images (Xray/UV/visible/IR) for a specified RA/Dec/fieldsize and TIME INTERVAL. Useful for spotting intermittent phenomena and Moving Objects.  5) All tools should be Open Source, to facilitate tweaks & improvements by the users.  6) A comprehensive glossary of the jargon and abbreviations used.
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	An arrangement whereby genuine interested non-professionals may access papers that are locked up in commercial databases, so you don't hit "enter subscription details" when you follow a link. I think there would be great interest in an "advanced amateur" group subscription scheme to the professional journals, for say $20 per year, that would give you general online access to current journals.
	See note above under "specific features".
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	Sub-search by data type (image, spectra, photometry) and wavelength (UV, visible, IR, radio).  Two levels of documentation would be useful (quick start to give the basic info needed to use the system, and also comprehensive).
	There are probably cases where finding charts are appropriate to identify an obscure object to which the data refers, but a general facility for producing finding charts is unnecessary.  By "low bandwidth" I mean only the bandwidth needed for the data, skip the fancy background pictures.
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	Include data on variable stars of all types.  Include postings of opportunities for professional-amateur collaboration.
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	Point-and-click information about an object from many catalogs. Exsample: Cartes du Ciel (www.stargazing.net/astropc). Metasearch different catalogs, especially Tycho 1 and 2, Hipparcos, USNO, UCAC and GCVS; results in one table. Compute orbital elements of comets and asteroids FOR AN EPOCH, CHOSEN BY USER (i.e. influence of large planets is computed).
	More user-friendly than Simbad ViZier. Better presentation of results.
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	Simple "Tonights Sky" charts showing constellations, planets, nebula, galaxies, double stars, variable stars, asteroids, and the moon. On-line observing aids such as AAVSO charts.
	Good idea.
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	the design of the questionaire leaves something to be desired.  What reasonable person can rank 24 different, in some cases unrelated, things?  You should have broken it down into groups of similar items; e.g., a section on the database, another on documentation, and so on.  Re question 2, why not design to look like Google?
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	Inclusion of historical, published  data on each objects,  especially of papers from major observatories that are not now available on-line.  I would also include papers (primarily European, but some in English) that are of interest but are not available in American libraries, if at all. 
	If the intent of NVO is to in some sense be an advance on SIMBAD, the it ought to have active links to all publicly available data about a particular object.  For example, SIMBAD lists  only one source for rotational velocities of stars on its inquiry response page (usually the ap70's Japanese ) and does not provide links to other measurements.
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	ELEMENTARY Q & A or FAQ for non-scientific amateur users, i.e., poets, authors & artists who do celestial gazing for alternate reasons, but have curiosity about phenomena that may be considered very basic by astronomers.
	Include a list of observatory sites open to the public-- again, not prioritized by scientific user, but anyone interested in seeing through a "real" telescope.
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	on-line access to Optical and Radio telescopes around the world, by booking telescope time
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	Output data, that can be imported into popular planetarium programs, and spread sheets,(excel) such as the Sky, Starry Night, Desktop universe, etc.  
	Would like to see current Minor Planet and Comet databases that are frequently updated.
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	Wide bandwidth to prevent waiting. My time is valuable.
	Yes, What a neat idea. I hope that it comes to fruition soon. Let me know when.       nickdudish@juno.com
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Appendix F: Quantitative Survey Publicity

[image: image4.png]e

Location Edit View Go Bookmarks Tools Seftings Window Help

2E>D GO I

D8 SRXAA T RE[E

£ Location: [&) hiphwvinashonomy comhome.asp

@

IRegister [Login
DON'T MISS

« Hubble's top 25
WFPCimages

*Exsysiyshooting
wit webcams.

* 175 Mars images
byourreaders

FREE Trial Issue
+ FREE Gift!

click here

Bedisterto becomea  Member Login

member! Username.
Galn access toour [~
customizable Star

Password

Chart, Forums,
Astronomy Quiz,
Weekly Newsletter,
and more,

—

B Remember he

al
el

- CJFIIDN

@ ~InSNSIN \'.\\0.‘_

Sun to Cool over Next Hundred Years

TODAY'S NEWS

Scientists predict that the sun is heading
into a cooling patiern over the next
century and vill contribute less to Earth's
global warming

Gamma-ray Astronomers Vil Use
MAGIC

MAGIC, the warld's largest gamma-ray
telescope, officially begins aperation.

Binary Brown Dwarf
Astronomers find a smaller companion s

ombting the closest known browm char
Mercury

Virtual Observatory Needs Amateurs'
Input

You can help the National Virtual
Observatory become more user-friendly
for amateur astronomers.

FEAIMREL ST0RY

A Changing Universe
“This timeline chronicles breakihroughs in
astronomy that have altersd how humans
view the universe.

Aurora - Fire in the Sky! Interactive
“Try your hand at creating the northern or
southern lighs.

&
e

Timeline of Mars events for 2003 and
Early 2004

Mars observers have a lotto look
forward 1o in the coming year.
Russian-Made Telescopes.

New Maksutoy-style scopes feature
portability and Russian engineering,

PICTURE OF THE DAY

“The Trifid Nebula

Give TWO great gifts!

Lo





Figure 3: The home page for Astronomy magazine on October 13, 2003.
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Virtual Observatory Needs Amateurs' Input
You can help the Nationl V2l Observatory become more user-iendy for amatedr aStonomers.
by Vanessa Thomas

Gathering the nation's digital astronomical data into ane gian,
interconnectsd database, the National Virtual Observatory
(NVO) will one day allow astranamers 1o quickly and easily
access archived observations from ground-hased and
space-hased telescapes, without having to wait for

time or duplicating observations that have already heen made
by someane else.

The NVO will not only be available to professional researchers but to amateur astranamers as well
One amateur-triven organization, the American Association of Observers (AAVSO),
and the University of Califoria, Berkeley, are seeking amateur astronomers' input a find out how
the NVO could best serve the valued community of hackyard observers,

“We'd like for it1o be as accessible to the amateurs s to professionals,” explains Aaron Price of
the AAVSO.

“The results from a shart survey posted on the AAVSO website will be used in the development of
the NVO, which is expected to be operational in two to three years

No knowledge of the NVO or virtual observatories is needed to fill out the survey. However, if
you'd like ta leam more about the NVO and other virtual observatories, read "Searching digital
SKies" in the September 2003 issue of Astonomy magazine. You can also visit the or

Visitthe AAVSO's to take the survey. But do it right away; the survey is anly

available until October 15.
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Figure 4: The article linked from the Astronomy.com home page.

[image: image6.png][AAVSO-DIS] Please Take A Survey about the NVO

aron Price saronp at shore.net
P Sep 12 11:02:57 EDT 2003

= Previous message: [AAVSO-DIS] project help
- Next message: [4AVSO-DIS] Please Take A& Survey about the NVO
- Messages sorted by [ date ] [thread ] [ subject ] [ author]

The AAVSO is working with the Education & Public Outreach department at
University of California, Berkeley to find areas uhere the National Virtual
Observatory (VO] can help amateur astronomers. If you have time, ue
request that you visit the following URL and take part in a short survey
we have desigmed s part of this project.

Beep: / /i, aauso. org/news /nvosurvey. sheal

The survey asks questions shout the features you expect and would like
to Find on an astronomical web site and data service. Knowledge of the NVO
is not needed to complete this survey. Please do not feel you have to be
Internet-savvy to take this survey. Ve would like respondants from all
experience levels.

If you belong to a local club or any other mailing list please forvard
this request through the appropriate chamnel. We would like as many
amateur astronomers to participate as possible!

Thanks and clear skies!

haron




Figure 5: The Announcement sent to 360 astronomical clubs and organizations in the USA plus 436 members of the AAVSO Discussion Group.
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The biggest news of the sumer vas probably Berto Nonard's (MLF)
=i discovery of the optical afterglow to GRB030725. To read all about the

ck a star

First time an amateur has discovered a GRB afterglow, with links to

[CRr—— much of the press coverage it spawmed, visit this URI

@ Recent Observations.
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This issue of CCD Views Has been a real collahorative effort. I'd like
to specifically thank Ame Henden (HOA], Bruce Gary (GBL), Gary Walker
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Figure 4: The announcement mentioned in AAVSO publication CCD Views

