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I. Project Overview

The Astronomical Society of the Pacific partnered with NASA/Jet Propulsion Laboratory and the Harvard-Smithsonian Center for Astrophysics, the Space Telescope Science Institute, and the SETI Institute to plan, develop, manufacture, and disseminate “Presentation Resource Kits,” (ToolKits) designed to assist amateur astronomers in conducting informal outreach events on key topics related to NASA research programs.  The primary objective of the effort was to support and further develop the community of amateur astronomers who are enthusiastic, knowledgeable, and equipped to conduct public outreach events on the topics that are covered by the programs.

To that end, ToolKits were expected to contain a set of presentation resource materials organized by activities that focus on specific content. These included printed materials, video clips, PowerPoint slides on CD-ROMs, small demonstration devices, activities, a training DVD with suggestions for using the various activities and materials contained in the ToolKit, and more. The purpose of the ToolKit was to give the potential presenter, typically an amateur astronomer, a substantial set of materials and guidance from which to build a wide variety of outreach events. After appropriate training on how to use the ToolKit, an amateur astronomer was expected to be able to mix-and-match kit contents in order to successfully conduct outreach events as diverse as a 30-minute luncheon talk, a presentation to the astronomy club members, short activity modules to be incorporated into the indoor part of a star party, enhancing the public’s experience at the telescope, or a visit to a classroom involving hands-on, age-appropriate activities.

Amateur astronomers were supported in their efforts by an internet portal (Night Sky Network) that served to connect them to each other and with professional astronomers; provide additional information and updates; and allow participating amateur astronomers to log their events and provide feedback on the ToolKits and the various activities contained therein.

At its inception in March 2004, approximately 150 of the first ToolKit, Planet Quest, were distributed to amateur astronomy clubs for use by their members. Qualified clubs received additional free ToolKits in return for agreeing to use them for a specified minimum number of times per year, and to submit short ongoing use and evaluation reports. Clubs that continued submitting reports also received a variety of incentives. Additional clubs could apply for membership during the evaluation period, and applications were reviewed quarterly. New ToolKits were released approximately every nine months and included: Our Galaxy, Our Universe (OGOU); Black Hole Survival; Telescopes: Eyes on the Universe; and Shadows & Silhouettes: Phases, Eclipses, and Transits.

The ongoing success of the NSN is reflected in the constantly growing number of clubs applying and participating in it. The popularity of the program led to an extension of the NSN program in three ways: First, additional copies of Our Galaxy, Our Universe were manufactured to meet the growing demand.  Second, in order to increase the overall usefulness of the NSN, a short training video was added to the website.

In light of the growing popularity of this program, the ASP and its partners were interested in understanding the value and combined use of ToolKits.  Mining existing activity logs from March 1, 2004 through April 11, 2007, a detailed analysis was conducted to determine answers for the following evaluation questions as a the third component of this extension to the program:

1. How does the introduction of a new ToolKit affect the use of previously distributed toolkits? Or How does kit usage track over time?

2. Which are the most popular activities overall and from each toolkit?

3. How often do presenters mix activities from different toolkits at a single event?

4. Which activities/toolkits are standing the test of time and continue to be used? 

This report, compiled by the Institute for Learning Innovation, will answer these four questions and provide insights into the overall use and usefulness of ToolKits.

II. Methodology

This usage evaluation report is based on results from the Night Sky Network event logs.  The Night Sky Network web portal features a report function that lets users of the ToolKit and club coordinators who manage the ToolKits for their clubs to leave feedback and to report on every education and outreach event that involved ToolKit activities or materials. Data collected through the log files ranged from the type of TookKit and activities and materials used, to the number of audiences served (including gender and ethnic information). A variety of negative and positive incentives were employed to increase response rate, though underreporting of events remained widespread. Logging did not capture the use of the Night Sky Network portal and its contribution to creating a community of practice amongst amateur astronomers. A total of 5,132 event logs between March 1, 2004 and April 11, 2007 were used to estimate how the ToolKits were used.

IV. Findings

ToolKit use over time

ToolKits were introduced approximately every six months, starting with the Planet Quest ToolKit in March 2004, followed by OGOU in October 2004, the Black Hole ToolKit in May 2005, the Telescope one in January 2006, and finally the Shadows & Silhouettes in September 2006. Figure 1 summarizes the effect of successive introductions of different ToolKits on overall and relative toolkit use. The figure presents aggregate quarterly use for each Toolkit, starting in Quarter 1 (March through May 2004) and ending in Quarter 14.  [Note that Quarter 14 represents an abbreviated period from March 1 to April 11.]

The data shows that the first Toolkit, Planet Quest started strong with almost 300 events logged, and remained the most frequently used ToolKit throughout the entire time period.  One notable exception to this trend was at the introduction of Shadows & Silhouettes which coincided with a specific astronomical event (the Mercury transit).  The following quarter, however, Planet Quest regained its top spot in terms of usage frequency.

Overall, new ToolKits were not able to reach similar usage rates as previously introduced ToolKits, with two exceptions: the above mentioned special introduction of Shadows & Silhouettes and the introduction of Telescopes, which was used more frequently in the beginning than its immediate predecessor, Black Hole.

The introduction of OGOU demonstrated another notable trend. While OGOU did not quite achieve the same use frequency as Planet Quest when it was introduced, it only marginally depressed the use of Planet Quest. The two complemented each other and resulted in almost twice the ToolKit use than before. Even when the Black Hole ToolKit was introduced, both, Planet Quest and OGOU showed little decline and their use remained fairly stable and high. The Black Hole ToolKit, again, simply added to the use instead of replacing the use of previously introduced ToolKits.

This “added value” changed slightly when Telescopes (and almost simultaneously the opportunity to log other NSN resources) was introduced. More precisely, the following Quarter 10 resulted in an unexplained depression in ToolKit use across all ToolKits that reverted in Quarter 11 with the initial introduction of Shadows & Silhouettes. Quarter 12 was dominated by the use of Shadows & Silhouettes, which is explained by its specific use for EPO around the Mercury Transit .  The strong decline in Quarters 13 and 14 is an artifact, caused by the dynamic of event logging which occurs around the time of incentives and the fact that Quarter 14 represented a 6-week rather than a 12-week time period.

Figure 1: Comparative use of ToolKits over time
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It is somewhat remarkable that overall ToolKit use remained strong even with the introduction of additional ToolKits and thus the number of choices participants had available. In short, more ToolKits meant more education and public outreach conducted by amateur astronomers as part of the Night Sky Network. However, Figure 1 also indicates that a saturation point might soon be reached. The total use of ToolKits remained strong and increased with the introduction of additional ToolKits, yet usage should be monitored further to determine whether dramatic declines, as experienced in Quarter 10, occur again, and whether the indication of a decline (so far seen as an artifact) disappears in future quarters.

Figure 2 and Figure 3 demonstrate the relative effect of successive ToolKit introductions on the use of individual existing ToolKits. The Y-axis indicates the relative percentage ToolKit usages for a period before the introduction of the next ToolKit. When Planet Quest was the only available choice all, or 100% of all ToolKit use was with Planet Quest; when OGOU was introduced, this rate dropped to 58% while 42% involved OGOU (see also Table 1 for the numbers). As expected, the relative importance of Planet Quest, OGOU, Black Hole and Telescope declined linearly over time after an initial spike following the ToolKit’s introduction to the overall fray. The exception is again Shadows & Silhouettes and the Other NSN Resources. The relative use of Other NSN Resources seems to steadily increase over time. Shadows & Silhouettes benefits from the fact that no other ToolKit has been introduced since its introduction.

Figure 2: Effect of introduction of new toolkits on overall toolkit use
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Figure 2, Figure 3, and Table 1 also demonstrate the equalizing effect of successive ToolKit introductions. To date, ToolKits are used at a somewhat equal rate. None of the ToolKits dominate the others fully, and none were entirely unsuccessful.  Nonetheless, it is noteworthy that Planet Quest remained the most popular ToolKit, and that Black Hole, against the trend, was used less than the later introduced ToolKits and at a rate less than half of Planet Quest.

Figure 3: Effect of toolkit introduction on overall toolkit use
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Table 1: Effect of toolkit introduction on overall toolkit use
	
	Planet Quest alone
	Introduction of Our Galaxy, Our Universe
	Introduction of Black Hole and Other NSN           Resources*
	Introduction of Telescopes
	Introduction of Shadows and Silhouettes

	Planet Quest
	100%
	58%
	47%
	31%
	23%

	Our Galaxy, Our Universe
	0%
	42%
	32%
	24%
	17%

	Black Hole
	0%
	0%
	18%
	16%
	11%

	Telescopes
	0%
	0%
	0%
	22%
	15%

	Other NSN Resources
	0%
	0%
	3%
	8%
	12%

	Shadows and Silhouettes
	0%
	0%
	0%
	0%
	21%


* The option to log the use of NSN resources that were not bundled in ToolKits was provided when the Black Hole ToolKit was introduced.

Detailed analysis of ToolKit use

A true test for the relative preference for various ToolKits occurred after the last ToolKit was introduced in September 2006. All ToolKits were then available to participating outreach amateur astronomers and provided them with choices, based on individual preferences and specific needs.  Table 2 through Table 6 summarize the results of this analysis.  Overall, the data shows that activities from various ToolKits were more likely to be used in combination across various ToolKits. Planet Quest was only used alone in 24% of the events in which it was used – and this percentage of sole use includes all the cases in which only one activity was utilized during an events. OGOU was used alone in 30% of the events in which the ToolKit was used; Black Hole in 20%; Telescopes in 22%; and Shadows and Silhouettes in 53% of all uses.

The Planet Quest ToolKit was the first to be introduced to the community and during events in which Planet Quest activities were used they were almost equally likely combined with activities from Planet Quest or any other of the ToolKits (see Table 2).

Table 2:
Use of the Planet Quest ToolKit alone and in combination with other ToolKits after the last ToolKit had been introduced (9/2/2006)
	
	Count
	Percentage

	Planet Quest alone
	122
	24.2%

	Planet Quest and Our Galaxy, Our Universe
	89
	17.6%

	Planet Quest and Black Holes
	129
	25.6%

	Planet Quest and Telescopes
	77
	15.3%

	Planet Quest and Shadows and Silhouettes
	87
	17.3%

	Total
	504
	100%


Source for each table: Event Logs

*This analysis was performed only on data after the introduction of the last kit (9-2-06)

OGOU was used slightly more likely with itself or with Planet Quest than with the other three ToolKits (see Table 3).

Table 3:
Use of the OGOU ToolKit alone and in combination with other ToolKits after the last ToolKit had been introduced (9/2/2006)
	
	Count
	Percentage

	Our Galaxy, Our Universe alone
	108
	30.0%

	Our Galaxy, Our Universe and Planet Quest
	89
	24.7%

	Our Galaxy, Our Universe and Black Holes
	48
	13.3%

	Our Galaxy, Our Universe and Telescopes
	64
	17.8%

	Our Galaxy, Our Universe and Shadows and Silhouettes
	51
	14.2%

	Total
	360
	100%


Source for each table: Event Logs

*This analysis was performed only on data after the introduction of the last kit (9-2-06)

The Black Hole ToolKit did not adhere to the general pattern. It was more than twice as likely combined with the Planet Quest ToolKit than with itself (Table 4).  The high rate of combining Black Hole ToolKit activities with other ToolKits and the overall below average use suggests that the ToolKit itself fulfilled less of a need than others in the selection.

Table 4:
Use of the Black Holes ToolKit alone and in combination with other ToolKits after the last ToolKit had been introduced (9/2/2006)
	
	Count
	Percentage

	Black Holes alone
	59
	20.1%

	Black Holes and Planet Quest
	129
	43.8%

	Black Holes and Our Galaxy, Our Universe
	48
	16.3%

	Black Holes and Telescopes
	34
	11.6%

	Black Holes and Shadows and Silhouettes
	24
	8.2%

	Total
	294
	100%


Source for each table: Event Logs

*This analysis was performed only on data after the introduction of the last kit (9-2-06)

The Telescope ToolKit was also used more often in combination with Planet Quest than used alone or with other ToolKits, though it was more evenly combined with others than the Black Hole ToolKit (Table 5). 

Table 5:
Use of the Telescopes ToolKit alone and in combination with other ToolKits after the last ToolKit had been introduced (9/2/2006)
	
	Count
	Percentage

	Telescopes alone
	65
	22.2%

	Telescopes and Planet Quest
	77
	26.3%

	Telescopes and Our Galaxy, Our Universe
	64
	21.8%

	Telescopes and Black Holes
	34
	11.6%

	Telescopes and Shadows and Silhouettes
	53
	18.1%

	Total
	293
	100%


Source for each table: Event Logs

*This analysis was performed only on data after the introduction of the last kit (9-2-06)

Finally, the Shadows and Silhouettes ToolKit was designed for a specific event and it was therefore not surprising that it was less likely used in conjunction with other ToolKits. The combined use of activities from more than one ToolKit was more likely the longer a ToolKit was available and thus the longer amateur astronomers were familiar with its activities. As Shadows and Silhouettes was the last of the Toolkits to be introduced it was also the least likely to be combined with activities from other ToolKits.
Table 6:
Use of the Shadows and Silhouettes alone and in combination with other ToolKits after the last ToolKit had been introduced (9/2/2006)
	
	Count
	Percentage

	Shadows and Silhouettes alone
	239
	52.6%

	Shadows and Silhouettes and Planet Quest
	87
	19.2%

	Shadows and Silhouettes and Our Galaxy, Our Universe
	51
	11.2%

	Shadows and Silhouettes and Black Holes
	24
	5.3%

	Shadows and Silhouettes and Telescopes
	53
	11.7%

	Total
	454
	100%


Source for each table: Event Logs

*This analysis was performed only on data after the introduction of the last kit (9-2-06)

Detailed analysis of activity use

So far, the analysis has occurred at the level of whole ToolKits. However, ToolKits consist of sets of activities that were used alone or in combination with other activities, either from the same ToolKit (which is when a ToolKit was used “alone”) or from one or more of the other ToolKits.  Table 7 summarizes the results for March 2004 to April 2007.  This data on 11,990 uses of activities and materials represents overall use across all time periods. Note that activities from the various ToolKits were available to amateur astronomers for different time periods and that the total use of activities in this table does therefore not necessarily represent a fair comparison of activity use across all ToolKits (for that see Table 12).

The numbers (or activity counts – first columns) reflect the overall use over time and are mostly influenced by the successive introductions of ToolKits (see discussion above). The second column in the table presents the relative use of activities over time. Most importantly, column three summarizes the relative use of activities within an individual ToolKit. 

The percentages suggest that most ToolKits were fairly balanced with respect to the activities they contained. While some activities were used more often than others, few truly dominated. Even activities that were used less frequently seem to enjoy usage rates sufficient to keep the activities as part of the ToolKit. Some exceptions to these trends are noteworthy: In the OGOU ToolKit, Our Place in Our Galaxy was used more than twice as often as the second most frequently used activity. Within the Black Hole ToolKit, the Explorer Board Game was not used very often.
Table 7: Combined use of ToolKit activities over the entire duration of the Night Sky Network
	Planet Quest
	Count
	Percent of use overall
	Percent of use within the toolkit

	Where are the Distant Worlds (Star maps) 
	1600
	15.9%
	37.0%

	How do we find planets around other stars?
	1323
	13.2%
	30.6%

	Why do we Put Telescopes in Space?
	955
	9.5%
	22.1%

	Telescope Treasure Hunt
	448
	4.5%
	10.4%

	Total
	4326
	
	100%

	Our Galaxy, Our Universe
	
	
	

	Our Place in Our Galaxy
	1105
	11.0%
	45.3%

	Telescopes as Time Machines
	488
	4.9%
	20.0%

	A Universe of Galaxies
	513
	5.1%
	21.0%

	Hubble Video Collection DVD
	334
	3.3%
	13.7%

	Total
	2440
	
	100%

	Black Hole  
	
	
	

	Where are the Black Holes?
	602
	6.0%
	53.7%

	Gravity and the Fabric of Space
	453
	4.5%
	40.4%

	Black Hole Explorer Board Game
	66
	0.7%
	5.9%

	Total
	1121
	
	100%

	Telescopes
	
	
	

	Ready to Observe? 
(Averted Vision/Color, FOV Card, Spoon)
	325
	3.2%
	31.2%

	What Power is your Telescope? 
(Foam & Sticks, NASA Apertures) 
	304
	3.0%
	29.2%

	Why Doesn't It Look Like the Photos? 
(Exposure Time/Representational Color)
	245
	2.4%
	23.5%

	Can you see the Flag on the Moon?
	168
	1.7%
	16.1%

	Total
	1042
	
	100%

	Shadows and Silhouettes
	
	
	

	Shadows in Space: Phases & Eclipses 
(inc. Earth Shadow & Spotting Craters)
	257
	2.6%
	45.0%

	Transit Authority 
(Kepler Mission, Transits, Habitable Zones, Sun-like Stars)
	230
	2.3%
	40.3%

	Trip Around the Triangle 
(telescope tour)
	84
	0.8%
	14.7%

	Total
	571
	
	100%

	Other NSN Resources
	
	
	

	Other NSN Resources
	353
	3.5%
	64.7%

	NSN Telecon(s)
	119
	1.2%
	21.8%

	NSN Discussion board outreach ideas
	74
	
	13.6%

	Total
	546
	
	100%

	TOTAL
	10,046
	
	

	TOTAL Overall 
(incl. other toolkit materials and information)*
	11,990
	
	


* Note: Other toolkit materials and information could not be assigned to specific ToolKits and are thus not listed

Tables 8 through 12 provide information about individual activity use within ToolKits over time, when additional ToolKits were successively introduced. The results show that the relative use of activities within a ToolKit did not change much over time.

Table 8: Planet Quest activity use before introduction of OGOU (before 10-01-2004)
	Planet Quest
	Count
	Percent of use overall
	Percent of use within the toolkit

	Where are the Distant Worlds (Star maps) 
	297
	32.2%
	32.2%

	How do we find planets around other stars?
	307
	33.3%
	33.3%

	Why do we Put Telescopes in Space?
	191
	20.7%
	20.7%

	Telescope Treasure Hunt
	126
	13.7%
	13.7%

	Total
	921
	
	100%


Table 9: Introduction of Planet Quest and OGOU activity use through 5-01-2005

	Planet Quest
	Count
	Percent of use overall
	Percent of use within the toolkit

	Where are the Distant Worlds (Star maps) 
	342
	19.9%
	34.3%

	How do we find planets around other stars?
	324
	18.9%
	32.5%

	Why do we Put Telescopes in Space?
	245
	14.3%
	24.6%

	Telescope Treasure Hunt
	86
	5.0%
	8.6%

	Total
	997
	58.0%
	100%

	Our Galaxy, Our Universe
	
	
	

	Our Place in Our Galaxy
	320
	18.6%
	44.4%

	Telescopes as Time Machines
	142
	8.3%
	19.7%

	A Universe of Galaxies
	170
	9.9%
	23.6%

	Hubble Video Collection DVD
	89
	5.2%
	12.3%

	Total
	721
	42.0%
	100%

	TOTAL
	1718
	
	


Table 10: Introduction of Black Hole activity use from 5-02-2005 to 1-02-2006

	Planet Quest
	Count
	Percent of use overall
	Percent of use within the toolkit

	Where are the Distant Worlds (Star maps) 
	397
	17.5%
	37.3%

	How do we find planets around other stars?
	317
	14.0%
	29.8%

	Why do we Put Telescopes in Space?
	237
	10.5%
	22.3%

	Telescope Treasure Hunt
	112
	4.9%
	10.5%

	Total
	1063
	46.9%
	100%

	Our Galaxy, Our Universe
	
	
	

	Our Place in Our Galaxy
	333
	14.7%
	46.4%

	Telescopes as Time Machines
	132
	5.8%
	18.4%

	A Universe of Galaxies
	165
	7.3%
	23.0%

	Hubble Video Collection DVD
	87
	3.8%
	12.1%

	Total
	717
	31.7%
	100%

	Black Hole
	
	
	

	Where are the Black Holes?
	187
	8.3%
	44.8%

	Gravity and the Fabric of Space
	203
	9.0%
	48.7%

	Black Hole Explorer Board Game
	27
	1.2%
	6.5%

	Total
	417
	18.4%
	100%

	Other NSN Resources
	
	
	

	Other NSN Resources
	37
	1.6%
	54.4%

	NSN Telecon(s)
	25
	1.1%
	36.8%

	NSN Discussion board outreach ideas
	6
	0.3%
	1.1%

	Total
	68
	3.0%
	100%

	TOTAL
	2265
	
	


Table 11: Introduction of Telescopes activity use from 1-03-2006 to 8-31-2006
	Planet Quest
	Count
	Percent of use overall
	Percent of use within the toolkit

	Where are the Distant Worlds (Star maps) 
	311
	11.9%
	38.1%

	How do we find planets around other stars?
	229
	8.7%
	28.1%

	Why do we Put Telescopes in Space?
	190
	7.3%
	23.3%

	Telescope Treasure Hunt
	86
	3.3%
	16.1%

	Total
	816
	31.2%
	100%

	Our Galaxy, Our Universe
	
	
	

	Our Place in Our Galaxy
	281
	10.7%
	45.0%

	Telescopes as Time Machines
	130
	5.0%
	20.8%

	A Universe of Galaxies
	108
	4.1%
	17.3%

	Hubble Video Collection DVD
	105
	4.0%
	16.8%

	Total
	624
	23.8%
	100%

	Black Hole
	
	
	

	Where are the Black Holes?
	232
	8.9%
	57.3%

	Gravity and the Fabric of Space
	150
	5.7%
	37.0%

	Black Hole Explorer Board Game
	23
	0.9%
	5.7%

	Total
	405
	15.5%
	100%

	Telescopes
	
	
	

	Ready to Observe? 

(Averted Vision/Color, FOV Card, Spoon)
	179
	6.8%
	31.5%

	What Power is your Telescope? 

(Foam & Sticks, NASA Apertures) 
	162
	6.2%
	28.5%

	Why Doesn't It Look Like the Photos? 

(Exposure Time/Representational Color)
	131
	5.0%
	23.1%

	Can you see the Flag on the Moon?
	96
	3.7%
	16.9%

	Total
	568
	21.7%
	100%

	Other NSN Resources
	
	
	

	Other NSN Resources
	151
	5.8%
	73.3%

	NSN Telecon(s)
	31
	1.2%
	15.0%

	NSN Discussion board outreach ideas
	24
	0.9%
	11.7%

	Total
	206
	7.9%
	100%

	TOTAL
	2619
	
	


Table 12 summarizes the relative activity and material use after the last ToolKit was introduced; the table thus presents a comparative use of activities after each one was incorporated into the overall choices presented to participating amateur astronomers.  The table provides a somewhat different perspective than Table 7. Within Planet Quest, the Star Maps were championed over the other activities, and the Treasure Hunt was used rarely. Within OGOU, Our Place in Our Galaxy assumed a dominating role, used twice as frequently as other activities in the ToolKit. Where Are The Black Holes dominates the Black Hole ToolKit and use of the Explorer Board Game dwindled to a mere 3.6%; however, Telescopes and Shadows & Silhouettes remain well-balanced, possibly because they were used for less time. 

Table 12: Use of all ToolKit activities after the introduction of Shadows (after 9-01-2006)
	Planet Quest
	Count
	Percent of use overall
	Percent of use within the toolkit

	Where are the Distant Worlds (Star maps) 
	255
	11.2%
	47.8%

	How do we find planets around other stars?
	147
	6.5%
	27.5%

	Why do we Put Telescopes in Space?
	93
	4.1%
	17.4%

	Telescope Treasure Hunt
	39
	1.7%
	7.3%

	Total
	534
	23.4%
	100%

	Our Galaxy, Our Universe
	
	
	

	Our Place in Our Galaxy
	174
	7.6%
	44.8%

	Telescopes as Time Machines
	87
	3.8%
	22.4%

	A Universe of Galaxies
	71
	3.1%
	18.3%

	Hubble Video Collection DVD
	56
	2.5%
	14.4%

	Total
	388
	17.0%
	100%

	Black Hole
	
	
	

	Where are the Black Holes?
	168
	7.4%
	66.7%

	Gravity and the Fabric of Space
	75
	3.3%
	29.8%

	Black Hole Explorer Board Game
	9
	0.4%
	3.6%

	Total
	252
	11.1%
	100%

	Telescopes
	
	
	

	Ready to Observe?
(Averted Vision/Color, FOV Card, Spoon)
	94
	4.1%
	27.3%

	What Power is your Telescope? 

(Foam & Sticks, NASA Apertures) 
	97
	4.3%
	28.2%

	Why Doesn't It Look Like the Photos? 

(Exposure Time/Representational Color)
	98
	4.3%
	28.5%

	Can you see the Flag on the Moon?
	55
	2.4%
	16.0%

	Total
	344
	15.1%
	100%

	Shadows and Silhouettes
	
	
	

	Shadows in Space: Phases & Eclipses 
(inc. Earth Shadow & Spotting Craters)
	216
	9.5%
	44.3%

	Transit Authority 
(Kepler Mission, Transits, Habitable Zones, Sun-like Stars)
	200
	8.8%
	41.0%

	Trip Around the Triangle 
(telescope tour)
	72
	3.2%
	14.8%

	Total
	488
	21.4%
	

	Other NSN Resources
	
	
	

	Other NSN Resources
	166
	7.3%
	60.8%

	NSN Telecon(s)
	63
	2.8%
	23.1%

	NSN Discussion board outreach ideas
	44
	1.9%
	16.1%

	Total
	273
	12.0%
	100%

	TOTAL
	2279
	
	


Finally, like Table 12, Table 13 provides the results of an analysis that was performed only on data after the introduction of the last kit, allowing presenters the opportunity to combine activities at will.  However, this table provides a sophisticated analysis on how individual ToolKit activities were used (a) either alone, (b) in combination with other activities from the same ToolKit, or (c) in combination with activities from other ToolKits. In short, this table provides a sense as to the degree with which amateur astronomers mixed activities across ToolKits in their education and outreach events.
Table 13: Combined Activity Analysis after 9-01-2006
	
	
	Number of times activity used alone during this period of time
	(a)
Percent with which activity was used alone
	Number of times used with activities from the SAME toolkit
	(b)
Percent with which activity was used in combination with other activities from the same toolkit
	Number of times activity used with activities from other toolkits
	(c)
Percent with which activity was used with activities from other toolkits
	TOTAL*
(see Note below)

	
	Planet Quest
	
	
	
	
	
	
	

	1
	Where are the Distant Worlds (Star maps) 
	46
	14.4%
	88
	27.6%
	185
	58.0%
	319

	2
	How do we find planets around other stars?
	7
	3.3%
	96
	45.9%
	106
	50.7%
	209

	3
	Why do we Put Telescopes in Space?
	6
	4.3%
	67
	47.5%
	68
	48.2%
	141

	4
	Telescope Treasure Hunt
	2
	3.8%
	35
	66.0%
	16
	30.2%
	53

	
	Our Galaxy, Our Universe
	
	
	
	
	
	
	

	5
	Our Place in Our Galaxy
	19
	8.2%
	93
	40.3%
	119
	51.5%
	231

	6
	Telescopes as Time Machines
	5
	4.0%
	60
	47.6%
	61
	48.4%
	126

	7
	A Universe of Galaxies
	7
	7.1%
	53
	54.1%
	38
	38.8%
	98

	8
	Hubble Video Collection DVD
	3
	3.7%
	31
	37.8%
	48
	58.5%
	82

	
	Black Hole
	
	
	
	
	
	
	

	9
	Where are the Black Holes?
	17
	9.9%
	38
	22.2%
	116
	67.8%
	171

	10
	Gravity and the Fabric of Space
	6
	7.1%
	37
	44.0%
	41
	48.8%
	84

	11
	Black Hole Explorer Board Game
	1
	9.1%
	6
	54.5%
	4
	36.4%
	11

	
	Telescopes
	
	
	
	
	
	
	

	12
	Ready to Observe? (Averted Vision/Color, FOV Card, Spoon)
	5
	3.5%
	66
	45.8%
	73
	50.7%
	144

	13
	What Power is your Telescope? 

(Foam & Sticks, NASA Apertures) 
	6
	4.5%
	71
	53.4%
	56
	42.1%
	133

	14
	Why Doesn't It Look Like the Photos? 

(Exposure Time/Representational Color)
	3
	2.1%
	71
	50.0%
	68
	47.9%
	142

	15
	Can you see the Flag on the Moon?
	1
	1.3%
	42
	53.8%
	35
	44.9%
	78

	
	Shadows and Silhouettes
	
	
	
	
	
	
	

	16
	Shadows in Space: Phases & Eclipses 

(inc. Earth Shadow & Spotting Craters)
	56
	24.3%
	101
	43.9%
	73
	31.7%
	230

	17
	Transit Authority 

(Kepler Mission, Transits, Habitable Zones, Sun-like Stars)
	43
	24.4%
	67
	38.1%
	66
	37.5%
	176

	18
	Trip Around the Triangle 

(telescope tour)
	7
	8.0%
	44
	50.0%
	37
	42.0%
	88

	
	Other NSN Resources
	
	
	
	
	
	
	

	19
	Other NSN Resources
	42
	41.2%
	17
	16.7%
	43
	42.2%
	102

	20
	NSN Telecon(s)
	9
	7.2%
	39
	31.2%
	77
	61.6%
	125

	21
	NSN Discussion board outreach ideas
	6
	13.0%
	31
	67.4%
	9
	19.6%
	46

	
	TOTAL
	297
	
	1153
	
	1339
	


* NOTE: this total does not reflect the amount of times an activity was used, because an activity could be used with activities from the same toolkit and activities form a different toolkit AT THE SAME TIME.

The data in Table 13 suggest that most activities were combined with others when used, rather than used alone in providing the sole educational experience for participants in outreach events. Only activities from the last introduced ToolKit (Shadows & Silhouettes) were used alone to an appreciable degree (24% for two of the three activities).  Of the 18 activities, eight (or 44%) were more likely combined with activities from the same than from other ToolKits, seven (or 39%) were more likely combined with activities from other than their own ToolKit, and the remaining three (or 17%) were used with equal likelihood in combination with activities from the same or another ToolKit.

V. Conclusions

1. How does the introduction of a new ToolKit affect the use of previously distributed toolkits? Or How does kit usage track over time?

While the relative use of ToolKits declined over time as new ToolKits were introduced, absolute use remained surprisingly stable. New ToolKits added to the overall use of ToolKits during events, suggesting that more ToolKits actually meant more outreach events. While there is some indication that that saturation might be reached soon with the introduction of further ToolKits, it is important to note that use of Planet Quest and OGOU ToolKits remained strong over time in absolute terms. Another trend that occurred was the sustained dominance of ToolKits as newer ToolKits did not reach the overall usage rates of older ToolKits.

2. Which are the most popular activities overall and from each toolkit?

Over the entire span of the Night Sky Network, the most popular activities were:

· Where are the Distant Worlds (Star maps)
· Our Place in Our Galaxy
· How do we find planets around other stars?
· Why do we Put Telescopes in Space?

After all ToolKits were introduced, the most popular activities and materials changed slightly and included:
· Where are the Distant Worlds (Star maps)
· How do we find planets around other stars?
· Our Place in Our Galaxy; Where are the Black Holes?
· Shadows in Space: Phases & Eclipses (inc. Earth Shadow & Spotting Craters)
· Transit Authority (Kepler Mission, Transits, Habitable Zones, Sun-like Stars)
· Other NSN Resources.

Within each ToolKit, the following activities proofed most popular:

· Planet Quest: Where are the Distant Worlds

· OGOU: Our Place in Our Galaxy

· Black Holes: Where are the Black Holes?

· Telescopes: no winner – three equally strong ones?

· Shadows & Silhouettes: no winner, two equally strong ones

3. How often do presenters mix activities from different toolkits at a single event?

It appears that presenters mix activities in about 90% or more of all events, a fact that might lead to richer, more interesting and diverse education and public outreach by amateur astronomers. Activities are somewhat equally combined with others from a single ToolKit and those from other ToolKits.  For the most part, presenters seem to ignore the identity of a ToolKit. 

4. Which activities/toolkits are standing the test of time and continue to be used?

With minor exception, most of the 18 activities withstood the test of time and the introduction of competition. Only the Telescope Treasure Hunt and the Black Hole Explorer Board Game seem to have waned in popularity to a degree to which they are used rather rarely.
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