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INTRODUCTION TO THE PROJECT
The Monarch Butterfly Larval Monitoring project is a collaborative Citizen Science Project in which informal science education (ISE) institutions participate in research to measure the distribution and abundance of monarch butterfly larvae throughout the US, addressing the lack of knowledge about the breeding phase of the annual cycle.

This project seeks to create links among ISE institutions (nature centers, museums, state and national parks, and environmental learning centers) from across the US, and also between these institutions and university scientists, citizens, and K-12 educators.  The project will involve professional development for ISE staff, training for volunteer citizen scientists, web-based communication and data analysis, and dissemination of results via museum displays, a newsletter and a project website.  It will provide people from a variety of backgrounds an opportunity to share in the process and outcome of scientific discovery, thus improving public understanding of ecological principles and the process of scientific research.  In addition, it will provide a meaningful science education program for nature centers, museums, and parks.  The results will be available to participants, other members of their communities, and the public as a whole, and will contribute to basic knowledge of monarch butterfly ecology and to conservation and policy decisions regarding this insect.

Goals of the Project

Outreach/dissemination goals

1. Increased scientific literacy for participants: understanding of and appreciation for a) natural ecosystems near their homes, b) the scientific process, and c) policy and conservation applications of ecological data.

2. Innovative dissemination tools to reach participation and broader community: including traditional exhibits, a dynamic web interface between data inputted by volunteers and GIS mapping system, and an annual newsletter.

3. Meaningful training/research/science education program for formal and informal science education (ISE): project support from the University of Minnesota. 
4. Links between the formal education community, informal science education programs, and university scientists.
Project activity goals

5. To provide baseline data about monarch butterfly population biology that will be relevant to educators at informal science institutions, k-12 teachers, scientists, policy makers, and the general public.

6. Make data collection and entry easy and meaningful.

Project activities
1. Train-the-trainer sessions

2. Nature center workshops

3. Monarch larvae monitoring

4. Communication and support

5. Dissemination

EVALUATION
The evaluation was conducted by Carol Freeman, Research Associate, Center for Applied Research and Educational Improvement, College of Education and Human Development, University of Minnesota, with assistance from Shari Couch, Research Assistant.  
The goals of the evaluation were:
1. To assess the effectiveness of the Train the Trainer sessions in a) providing understanding of monarch and milkweed biology, b) teaching the monitoring protocol, c) understanding the goals of the monitoring project, and d) preparing trainers for training volunteers.

2. To assess the effectiveness of the Nature Center training sessions of volunteers

3. To assess the effectiveness of the website and listservs for communication among participants.

The evaluation methods included: 

· Pre- and post-surveys on knowledge of ecology, monitoring methodology, basic monarch biology, and opinion of the effectiveness of the training

· Annual follow-up surveys of nature center trainers, trained volunteers, and selected untrained volunteers (trained through the website)
· Case studies of selected nature center trainers, trained volunteers, and selected untrained volunteers through interviews over the length of the project

· Observe a Train-the-Trainer session, interview with the project manager, and examination of materials

Details of the evaluation goals, methods, and sources of data are in Appendix A.
ACTIVITIES AND FINDINGS
· Describe the opportunities for training and development provided by your project.
1. Train-the-Trainer Sessions 
What the project did over the three years to train trainers: 
Over the course of the project, we conducted a total of 17 train-the-trainer sessions: four in 2002 (Minnesota, Vermont, North Carolina and Texas), three in May 2003 (in Ohio, Missouri and Tennessee), six in 2004 (in Pennsylvania, Minnesota, Wisconsin, Maryland, New York and Michigan), and four in 2005 (Minnesota (2), Nebraska and Wisconsin). 183 naturalists or other informal science educators from 22 states plus the District of Columbia attended these train-the-trainer sessions. At the end of the grant period, only four persons who attended a training session were no longer involved in MLMP.
Looking at the three years together, 21 trainers were elementary and secondary school teachers and 3 were college teachers, many of whom trained their students to monitor.  The remaining 147 trainers were from informal science education programs: nature centers, natural science museums, environmental areas, environmental organizations, state agencies (parks, parks and wildlife, and soil and water), university research centers, and individuals.  Approximately 51% (87) of the 183 participants in the train-the-trainer sessions had previous experience with monarchs.  About 58% (72) of the 124 organizations they represented had previous experience with monarchs.

First year:  MLMP staff conducted four train-the-trainer sessions in Minnesota (Eastman Nature Center), Vermont (VINS-Vermont Institute of Natural Science), North Carolina (Raleigh), and Texas (Selah-Johnson City).  Sixty-six (66) potential “trainers” participated.  
Second year:  Project staff conducted five train-the-trainer sessions in:  Wisconsin (Appleton), Missouri (Powder Valley), Pennsylvania (Shaver’s Creek), Tennessee (Townsend), and Ohio (Westerville).  Sixty-four (64) potential “trainers” participated.  

Third year:  Project staff conducted four train-the-trainer sessions in: Minnesota (Prairie Woods), Maryland (Boyds), Michigan (Kalamazoo), and New York (Adirondack Park).  Forty-one (41) potential “trainers” participated.

Fourth year:  Project staff conducted four train-the-trainer sessions in: Minnesota, Nebraska and Wisconsin.  Twelve potential “trainers” participated.

What the project learned over the three years about training trainers:
Advertising was adequate to exceed attendance goals:  MLMP staff felt that the sessions have been well-attended as a result of advertising on the website, by the local organizers, and on relevant list-servs and newsletters.  There was an average of 13 participants in each of the train-the-trainer sessions.  The MLMP staff had estimated that an average of ten would attend each session; their recruitment efforts were more successful than anticipated.  

The training was adequate for the trainers to implement the program:  90.6% of the participants felt that they were adequately prepared to implement the program at their nature center.  Of the other 16, participants wrote, “hope so,” “yes, with practice,” “it’s a start,” and “not fully comfortable teaching how to random sample.”  The person who wrote “it’s a start” suggested, “I’m mostly in need of experience.”  
The training met participants’ expectations:  Most participants were quite positive about the training.  Representative comments from training-the-trainer sessions included:

· Karen did a phenomenal job!  She had all of the instars there; she allowed them to take them home; they did the outdoor activities; and they walked through every single activity.  It was so thorough, and the handouts were wonderful.
· Knowing I can keep in contact made me feel very comfortable.

· It is still amazing to me how much I learned in that amount of time and the inspiration that came with it and continues.  I try to model things that I do on that training, even those separate from butterflies.

· It was wonderful and very thorough.  I have some practical questions about how to do it, but besides that it was great!  It was definitely one of the highlights of my summer!”

· I have available all the resources online, plus knowing I can always contact someone for support is wonderful!!
Trainers needed ongoing support in order to implement:  The participants agreed that they needed support from the project coordinators, mostly materials and someone to answer questions.  They also asked the coordinators to:
· Make them aware of any future updates on training or new material.

· Share collected data.

· Provide monitoring materials.

· Be informed of successes and problems of other participants.

· Provide information on the website.

· Explore possible speakers for workshops and special nature center activities.

· Have fun ideas for younger kids available on the website.
· Share ideas on how to recruit people to come to a training. 

· Give information about trips to Mexico to the over-wintering sites.
Responsiveness was important to trainers:  Trainers found the MLMP staff members very responsive to their questions.  Typical comments included:
· So often when you start science projects and try to make contact, all you get are voice mails.  However with MLMP, I had quick responses to questions.
· Every question that I asked was answered almost immediately, and usually a solution was found.  

· There is no other support that I am looking for from MLMP.  They are well above and beyond what I would expect out of any program.  I participate in a lot of different bird, bug, mammal studies, you name it.  This is one of the easiest to do, and definitely the most supportive.

· Everyone has been very helpful! I am so glad that I am involved with the MLMP Project.  There is so much more going on with this program.  I wish that I would have been involved sooner!  
Types of nature center training sessions varied:  The trainings have been done in a variety of formats.  Besides the longer group trainings, some trainers did one-on-one training.  Nature center training sessions typically were shorter in length than the MLMP training.  Trainers thought of ways to extend the amount of time for training.  Examples included:
· We did a two-part training.  We had a two-hour, free program on Friday night.  Then in the daytime on Saturday, we had a training.  The two-part organization worked very well, because I didn’t have the conflicting purposes of training monitors and also trying to get people interested.  A lot of people came on Friday who were never going to go and count anything, but they just wanted to know what is going on with monarchs.  It felt like a more efficient use of my time.

· I went to the high school classroom first and took some milkweed and some various instars.  We talked about milkweed as a community and specifically as a habitat for monarchs.  Then they came out here and did the investigation of milkweed and looked for eggs and caterpillars.  They worked in teams of two with one person doing the measuring and the other one doing the writing down.  They really enjoyed it!
Some trainers began their first year with shortened sessions:
· I did a presentation at the Wildlife Research Day which I call something like “Cliff Notes on Monarchs, 101”.  It is not a full MLMP presentation, but it gave people enough to be able to monitor at least with us.  

· I did a trial run with a summer camp.  They had 10 groups of kids and each group was led by a junior counselor.  We went over into their area, and we tried to find a few patches of milkweed.  We gave them some that was donated to us.  They took the kids out a couple of times a week, and they were really excited!  The kids were running around trying to find milkweed and looking for caterpillars.  
2.  Nature Center Workshops 
What the project did to train volunteer monitors:
Formal and informal training of volunteer monitors:  After train-the trainer sessions, naturalists returned to their home nature centers and recruited volunteers to do on-site monitoring and monitoring at their own sites.  The MLMP staff anticipated formal training sessions would entail advertising and training several volunteers at a time.  For these sessions, MLMP staff provided living monarchs and other materials.  However, in addition to formal training, many trainers preferred to do less formal sessions, particularly the first year, working with one to several volunteers in the field.
Number of trainers who trained:  Approximately 41% (76) of the trainers trained volunteer monitors during at least one of the three years of the project.  MLMP staff members also trained volunteers each year.  A total of 17 trainers trained in year one, 56 in year two, and 41 in year three.
Number of volunteers trained:  As of summer 2006, a total of approximately 561 people participated in formal and informal MLMP training sessions.  
What the project learned about training volunteer monitors:
Having monarchs at training sessions:  Trainers tried to time their workshops so that there would be monarchs in the monitoring field.  Trainers and volunteers reported:
· The most inspiring moment was during MLMP training at the State Botanical Gardens of Georgia when the class went outside to the perennial garden to learn how to measure milkweed.  A female monarch flew in and started laying eggs right before our eyes!
· Three days before the training, we went out to the pasture where we were going to take the participants to practice their monitoring, and we found nothing.  Then on the workshop day, there were eggs on every plant!  It was astounding!  We couldn’t have asked for a better situation.  We had plenty of eggs for the training. 
· My training was prior to the monarch season in our area.  It would have helped to see active monarch, but my trainer was available to help when the actual season began.
Who are the trained volunteers:  There was no pattern in the occupations of people volunteering to take part in nature center training sessions.  There were construction workers, architects, farmers, students (high school and college), teachers, accountants, truck drivers, and secretaries.  There were many whose occupation did relate to science: on-call naturalist, water education specialist, environmental educator, naturalist, retired science teacher, retired microbiologist, chemist, and junior naturalist volunteer (student).  A number of children came with a parent.  Those who followed through with the monitoring were also varied—an artist, blood bank administrator (biologist), teachers (early childhood and high school), journalist, nurse, factory supervisor, photographer, and volunteer coordinator.
There were approximately 27 teachers, 3 university professors, and 8 other school personnel.  There were 35 students from 8 years old to college level.  There were 83 retired persons, including teachers, health care workers, scientists, and many others.

About 36% of participants had previous experience with monarchs through programs at the nature center, Monarch Watch tagging, and by teachers and students in schools.  Some have been involved for many years in collecting caterpillars and raising them on their own.
Volunteers were often involved in other volunteer citizen science projects, for example:  natural history guide for Massachusetts Audubon Society, Bluebird Festival, Audubon Society of Western Pennsylvania, Frog Watch, Christmas Bird Counts, CNC Wildlife Field Research, volunteer in nature center butterfly house, Ducks Unlimited, and MAPS bird monitoring.
Participants perceived that training prepared them to monitor:  Ninety-two percent (92%) of the 242 volunteers who answered the question felt the workshop provided by the trainer adequately prepared them to monitor monarchs, and 80% of 293 said they planned to monitor.  Several volunteers attended MLMP workshops two times in order to learn even more and have some questions answered.  Several who said the training was adequate knew they needed to actually monitor in order to become proficient at identifying eggs and instars.
On the 2004 end-of-year questionnaire, 82 monitors rated the process of counting plants, eggs, and larvae in the field:  30 rated it easy, 36 rated it moderate, 12 rated it challenging, and 4 rated it difficult.
Volunteers often needed support to continue monitoring:  Trainers supported volunteers in various ways:
· Trainers would have volunteers help at the nature center monitoring sites.  They would set up a monitoring schedule, organize the materials, and input the data on the website.  

· Trainers invite volunteers to monitor with them occasionally in order to get some additional training and to answer questions.

· Some trainers will go to the volunteer’s site to help them get started.

· Some volunteers prefer to monitor with a group at a nature center.

Some suggestions from volunteers for nature centers and/or MLMP staff:
·  A kick-off where we could all meet one another and receive some instruction, review, and encouragement would be helpful.  

· More frequent email as reminders to us over-worked teachers would remind me to use this in my class’s butterfly garden.

Monitors had many questions about monarch biology or about what they are seeing, including:
· What are the gold spots on the monarch chrysalis composed of?
· Of all the years I have been doing this, I have never had a year where I only had five adult monarchs.  I usually have over 50 adults to tag.  Can anyone tell me why?
· Can common milkweed be transplanted?
· Due to the fact our weather is so warm during this fall season the instars grow very quickly and a week to week monitoring period seems too long.  I did send in extra data the last time.  Please advise on this procedure.
· Several local school districts have adopted a science curriculum that requires second graders to raise monarchs in their classroom.  Timing is such that the unit ends and the adults emerge long after Michigan monarchs have migrated.  What suggestions do you have for these late emergers?
· There seemed to be weeks when we would find many instars/eggs and then many weeks that were rather fruitless.  Is this normal or was it influenced by the weather?
· Can someone identify a black and yellow caterpillar on my dill plant which I think turned into a yellow butterfly?
Monitors passed on what they observed, for example:
· Swamp milkweed seemed to the preferred host plant at “hacienda” this season.
· A volunteer who monitors in her backyard presents her data to the general public at the Powder Valley Nature Center.
· We didn’t see many eggs or larvae, but at the end of the season, there were mature monarchs everywhere.
· Of 8 people who canvassed in Manitoba and Saskatchewan, only I had even seen monarchs this year.  2004 was a demoralizing year here.
· One high school student sent MLMP a copy of her log.  She wrote, “My new partner and I (her name's Jennifer Knox) have started a new study on tachinid flies.  We've been keeping journals about all that's been happening, and I thought you might want to look over mine.  It's attached.  Over the course of the last couple of days I've been trying to set up a spreadsheet graph keeping track of all the caterpillars, but we have a ton of monarchs around so it's been difficult.”

Monitors had a number of challenges, for example:
· To continue I must first find a reliable site.  I’m considering making my own site at a municipal park or nature center.

· It’s just time consuming, and the past two summers have been too busy.  I hope to get back to it next summer.

· I don’t have enough milkweed to do the study on my land.  I’d have to walk MILES to get 50 plants to count.

· In bad years like this one, it’s hard to keep volunteers interested in spending hour after hour looking for larvae.

· I’m trying to find a promising area closer to “home” so, with other Texas Master Naturalists, we could open another site.

· My husband mowed the field around my site mid-August, apparently not realizing (or listening) that he was mowing half of my milkweed down.  It broke my heat and took the wind out of my sails for a while.  I found an egg on a mowed leaf and saw it through to adulthood.  At least I saved one.

· The milkweed patch I found in 2003 was flooded out in 2004, so I didn’t get to monitor this year. 

Low frequency of monarchs discouraged volunteers:  MLMP staff received many emails from trainers and volunteers who were concerned about the low frequency of monarchs they were finding.  MLMP staff encouraged trainers and volunteers to continue monitoring because their data were important to the research.  A volunteer reported, “My son was interested in monitoring, but as the weeks went by when we didn’t see anything, he lost interest.  I must admit that even I found it difficult to monitor during August [2004].”

Volunteer recruitment strategies that work:  Some sources from which trainers recruited were:
· Local newspapers and TV
· Nature center newsletters and newsletters of parks and recreation centers
· Nature center bulletin boards and displays of monarchs
· Through nature center classes and other programs
· Offer a program at local nurseries

· Butterfly garden volunteers

· College student internships around citizen science
· Nature center volunteers and local volunteer centers
· Public program audiences

· Through contact with science teachers in surrounding schools offering to do presentations in science classes or helping teachers plan field trips for students
· Pre-school, elementary, middle, and high school students

· Master Naturalist Programs

· Teen Naturalist Clubs
· Summer camps for students
· Pre-service teachers at a university
· Garden clubs

· State Park naturalists

· Environmental Education groups and conferences
· State Fairs
· Signs along public jogging trails in parks with monitoring sites

· Displays at Farmers’ Markets

· Describe the major research and education activities of the project.
1. Monarch Larvae Monitoring
Trainers who monitored:  Fifty-three (nearly 29%) of the 184 trainers monitored at least one year of the project.  Fifteen (8%) of these monitored all four years, and another 15 (8%) monitored two years during the project.  

Volunteers who monitored:  It is difficult to know how many of the over 560 volunteers in the database did monarch monitoring.  Forty-nine (49) different volunteers monitored their own sites and submitted their own data to MLMP at least one year of the project—five of these all three years and an additional five for two years.  Each year of the project numbers of volunteers helped others monitor, particularly at nature centers.  The first year, eight trainers reported volunteers helping to monitor; the second year, 23 trainers reported volunteers helping; and the third year, 24 trainers reported volunteers helping.  The number of volunteers helping at a given site ranged from one to more than 20. 
Of the 83 volunteers who completed an end-of-year questionnaire, 32 monitored their own sites and 28 reported helping others to monitor.  
There are an unknown number of volunteer monitors who are not listed in the project volunteer database.  A number of the 49 elementary and secondary teachers (22 trainers and 27 volunteers) trained their students to monitor with them.  Children also monitored with their parents (a number as homeschoolers), with their Boy or Girl Scout troop, with their 4-H club, or with their neighbor.  Sixteen (16) trainers reported children participating in monitoring at their MLMP site, and 38 volunteers reported children participating in monitoring their MLMP site.  Children’s ages ranged from five to sixteen.  
Nature Center stories on keeping volunteers motivated, including:
· The 2004 monitoring was disappointing.  We faithfully monitored each week from July through September and did not find a single egg, larvae, or adult.  The people who came last year were so grateful they monitored last year when we had over 300 eggs and succeeding larvae.  Even so, people said they would continue next year.  There seems to be a sense of commitment or ownership when one participates in the survey.  It’s almost like the volunteers feel the monarchs are their children, and they have to continue to take care of them.  The more you monitor, the more it becomes a part of you.  The satisfaction that you have done something good for the environment and are part of something bigger than you hooks people.

· Cibolo Nature Center in Texas has been successful in recruiting volunteers because they monitor in groups.  They have approximately 25 volunteers who participated each year in the MLMP project.  They encourage volunteers to do what they can do in the time that they have available.  Volunteers sign up for specific monitoring dates through email.
2. Materials Developed for Research and Education

MLMP Display Board:  The MLMP Display Boards were completed in late 2002 and have been shipped to all the participants in the train-the-trainer workshops that could use them in their nature centers or other environmental educations centers.  There were countless stories of the reaction to and use of the MLMP Display Board.  For example:

· The materials produced through the program have been very helpful in our educational efforts, especially the portable display and the 3M field guides.  I am very impressed by the thoroughness of your program.  
· During the fall of 2003, the Monarch Display Board toured nine elementary schools and one high school here in Eagle Pass, TX. The display was set up for a two week interval in each of the libraries of the ten schools and notes sent to all the teachers that this resource was available. Each elementary has between 250 and 300 students, while the high school has around 2000. That's some 4250 students who had the opportunity to view this excellent display.  In the spring of 2004, it toured the four remaining elementary schools with 850 students getting to see it.

· I have returned from eight days at the state fair.  I can honestly say that my estimate of people that went through the butterfly tent was 17,000.  It was crazy at times.  Everyone loves butterflies. So you can say that 17000 people looked at your display!  Everyone that I talked to said they have only seen a couple monarchs or no monarchs at all this summer.  A number of people made it a point to tell me that they are leaving their milkweed patches alone or have planted gardens with milkweed in it. 
· It is a work of pert, period.  It is informative, sturdy, curious, and aesthetically beautiful.  The featured science is wonderfully cross-generally; intriguing, but not too scientific for the layman.  Thanks for a great tool that will travel with me to approximately thirty or forty speaking events each year to groups at schools, adult education venues, and civic events. 

Website/database: The project website (www.mlmp.org) is linked to the access database, and site visitors can see data displayed by state or individual site.  Volunteers enter data online.  MLMP has worked with volunteers to make this process as easy as possible, and even volunteers with little computer expertise are using the data entry procedure, although MLMP still have some that send only hard copies of their data.  Directions for monitoring and other information are also available on the site.  Of the approximately 90 people completing the 2004 end-of-year questionnaire, only one mentioned needing help from MLMP, two said it takes too long or is just easier to send in a hard copy, and two said their computer were ill-suited or too slow.
MLMP added an “art contributions” section in 2003, which includes photos, poems, and other artistic creations by volunteers and other site visitors.  Each year, there have been additions to the website to strengthen communication between volunteers, trainers, and the MLMP staff, and better communicate the research findings.  MLMP has added dynamic maps for each state with monitoring sites so that site locations are displayed automatically; the ability to export the data to excel files so that teachers, students, and others can perform additional analyses on the “raw data,” easier ways to print and save graphs; a FAW section; and summaries of our findings.
Monitoring Kit:  Over the time of the project, MLMP staff members have heeded suggestions for the type of equipment needed to facilitate monitoring.  The basic monitoring kit included an MLMP field apron to hold supplies, an MLMP pencil, and MLMP clipboard with ID guide and monitoring steps, a hand lens/magnifier for distinguishing monarch eggs and tiny larvae, a folding metric ruler, an outdoor thermometer, and monarch life cycle cards to help distinguish larval instars.  Monitors may want to have the MLMP Milkweed Invertebrates Book and a rain gauge.  All participating nature centers, individuals who are trained by an MLMP trainer and monitor their own site, or individuals who agree to monitor a site can obtain a complete monitoring kit by paying a shipping and handling charge of $15.  
Other monitoring and presentation materials:  Other materials needed are available from the MLMP website, for example, monitoring data sheets.  There are materials available for trainers as well, such as: example agendas, training tips, volunteer questionnaires, and PowerPoint presentations.  MLMP will ship a combination of live monarch life stages for free for MLMP training sessions.
Monarch Store:  Individuals or nature centers may purchase a variety of materials from the Monarch Store.  Nature centers can purchase materials at discounts for resale, perhaps to help raise funds for the nature center.
Suggestions for Other Materials:  Over the three years of the project, trainer and volunteer monitors had a number of suggestions for materials that would be helpful to them. Many of these suggestions have been made available.  Only a few suggestions were made in the 2004 end-of-year questionnaires:
· A waterproof sign to place on our sites to alert neighbors/locals to the use of the area.  The sign could indicate that no pesticides should be used.
· More information or more photos of the types of milkweed plants other than the common milkweed.
· I did not like the hand lens in the kit.  I got one in a geology kit from Ring of Fire that is more powerful and smaller.
· Possibly a video of chrysalis forming and emerging available for trainer sessions.  It’s the two stages you can’t show people in a training workshop.
· Milkweed management guidelines.  My site is on a mowing/clearing rotation of three years.  Should this continue or should the patch be protected?
3. Other Nature Center Activities

Nature center do many activities in addition to monitoring or instead of monitoring, such as:

· Give programs on monarchs and use the curriculum guide in children’s programs.

· Protecting milkweed areas.

· Have a packet to provide to schools or groups wanting to start a butterfly garden. 

· Tagging in September for Monarch Watch.

· A butterfly exhibit at the nature center (with the MLMP Display Board).
· Presentations to master gardeners.

· Presentations and butterfly walks to the general public.  The butterfly walks might involve catching, identifying, and releasing.
· Insect programs for children that included butterfly information.

· MLMP was the vehicle to establish citizen science at the nature center.

· A two-day “Butterfly Camp” for kids aged 8-12 who were taught all about butterfly biology, metamorphosis, identification, and proper reading techniques.  Every kid received their very own monarch caterpillar to rear.

· Caterpillarology workshop for teachers which highlighted the MLMP project.

Why they do it?

· Educate public about the importance of native plants, problem of pesticide use, what monarchs need to survive and why they are important.

· Improve scientific knowledge of monarchs.

· Improvement of monarch conservation.
· Get others involved – from learning not to mow milkweed in their yard to actually monitoring regularly.

· We want to generate groups of citizen scientists who can help our community make better land use decisions.

· Describe the major outreach activities your project has undertaken
Trainers and volunteers generated publicity for MLMP:  A few examples of publicity generated by nature centers this past year included:

· A Duluth, Minnesota, newspaper did an article on the monarch work of a middle school teacher and her students.

· Upon the official opening of the LBJWC Butterfly Garden, a photo was published in the University of Texas newspaper.
· The local radio station interviews a volunteer regularly and the newspaper ran an article.

· An article in the Nature Center News was distributed to 1500.

· The Dallas Morning News weekend activity guide included an article.

· Last year, one of the people who came for the training happened to be a reporter with the local paper, and he wrote a nice article about citizens doing monitoring.
· Every year, the local newspapers come out to our nature center to do a story on our Butterfly House and they include the MLMP training session.

· While at the New York State Fair, our butterfly display was announced daily on the PA system for 10 days, and I was interviewed for the central New York all day news channel.

· We highlight monarchs, tagging, and MLMP at our annual special event, BugFest.  This year’s attendance was @ 18,500.  Monarchs were highlighted at the dedication ceremony.
· Describe the major findings resulting from these activities
1.  Knowledge of Monarch Biology 
Knowledge of monarch biology by trainers:  Participants in train-the-trainer sessions completed post-tests on the basic monarch biology presented during the sessions—a total of 164 over the three years.  There were 13 possible points on the test.  The first year there was also a pre-test.  The pre-test mean of points earned was 6.7 and the post-test mean of points earned was 10.5.  The increase in means was statistically significant (p < .001).  Over 60% (40) of the participants knew a fair amount about monarchs before the training session.  The pre-test range was from 0 to 13; the post-test range from 5 to 13.

The second and third years only post-tests were administered because of time constraints.  The post-test means were 11.9 both years, and the medians were 12.  The range of scores was from 9 to 13, all showing trainers gained the knowledge of monarch biology that was presented.

Knowledge of monarch biology by volunteer:  Over the three years, approximately 287 individuals completed pre- and/or post-tests on the monarch biology presented in the volunteer training sessions.  The first year of the project, 43 participants in nature center volunteer training sessions completed both pre- and post-tests on basic monarch biology Appendix B.)  There were nine possible points on the test.  The pre-test mean of points earned was 3.0 and the post-test mean of points earned was 6.5.   The increase in means was statistically significant (p is less than .001).  Only 28% of the 43 participants who completed both the pre- and post-tests knew a fair amount about monarchs before the training session.  

In years two and three, many participants completed only post-tests because of time constraints.  The number of questions on the biology tests varied by training sites.  The post-test mean percent correct was 84.5% or year two participants and 82% for year three participants.  The post-test percent correct ranged from 0% to 100% showing a great difference in what participants learned about monarch biology during the volunteer training sessions.  

2.  Nature Centers and Other Trainers Implemented with a Variety of Activities
Types of implementation by trainers varied:  As the participants in train-the-trainer sessions filled out the end-of-workshop evaluation, nearly 92% wrote that they planned to implement the MLMP.  However, fewer than one-half of the participants implemented by training volunteers.  Forty-one percent (41%) did train volunteer monitors.  Nine percent did not train but did monitor.  Many trainers did talks and presentations, displayed the MLMP Display Board, or did other related activity.  On end-of year surveys, trainers reported doing programs at their nature centers, doing workshops in schools for teachers and/or students, conducting summer activities for children, displaying materials at state fairs, being active in tagging for Monarch Watch, and others.

One example of a trainer who does many presentations:  “Each year I present 1½ hour sessions for pre-service teachers at South Texas State University, garden clubs, scouts, Science Teachers Association Conference, Master Naturalists, parents of my students, school open house, nature centers, etc.”

A trainer’s summary of their work:  “Although it seems to us at times that we are making no headway, I KNOW we have.  Many students and their parents, who may never even consider monitoring, are now aware of monarchs and other butterflies and have altered pesticide practices in their yards.  A hog farmer who used to kill all milkweed on his property now encourages it.  He’s even been trying to get a row of A. tuberose to grow all along his hedgerow all summer.  Probably close to 50 families have raised monarchs in their homes.  We have personally become better scientists, more observant of small details.”
Volunteers also passed on the information in a number of ways besides monitoring:

· I have led Monarch stations for a Head Start field day, in a school classroom and at library story hours.
· I've used the materials in a community fair exhibit and also set up a special "monarch station" at our member's picnic in July.
· I've spread the word to other people that have seen monarchs in their yard.

· I am able to educate others as to the importance of saving the Monarch.  I have given talks to local elementary schools and garden clubs.
· We share with friends and family about what we've learned and we have become better at observing other areas in science.
· We’ve used info in presentations about nature and attracting wildlife.

3.  Impact on Nature Centers and Volunteers
Nature centers and volunteers understand the importance of the project:  Volunteers knew how their data were being used and saw it displayed on the MLMP website.
· It is great for people to be a part of science—not just reading or hearing about it.  They can actually see how their data will end up being valuable in the big picture.  [The project staff does] a good job in spelling out exactly what the purpose of the whole study is.
·  [MLMP] provides our [nature center] visitors with a direct link to conservation and citizen science efforts, and it enables our organization to practice our mission to inspire people to be nature stewards. 
· It’s a program I strongly believe in—and I enjoy doing it.  We are gathering important data.
· I believe the ongoing data from the same site is important to the project.
Volunteers learned about and changed their environment:  Volunteers related many things they learned about biology and ecology and ways they changed their involvement with their environment.
· My volunteers were amazed at the other “critters” living on the milkweed plants.  They certainly gained a new respect for a “common weed.”
· This is a good segue to a lot of environmental/agricultural issues we face.
· My children and I have even transplanted milkweed to our own flower gardens.
· Some volunteers re-landscaped their property using all native plants including milkweed.
· One person moved into an area with monarchs, was fascinated by roosting monarchs, searched the internet, found the MLMP, and became a volunteer monitor.
· The MLMP project has made a huge impact on me personally.  Prior to my participation in the project, I would walk by milkweed plants and not notice the eggs and instars.
Teachers found the monitoring experience special for their students:  Approximately 49 teachers participated in train-the-trainer or volunteer workshops.  Countless teachers have learned about monarchs during other workshops, conferences, and pre-service classes.
· It’s a great opportunity for students to conduct real, meaningful science.
· It’s a great way for students to apply science skills and actually see their data used by scientists.
· My kindergarten students LOVE raising the monarch caterpillars!  We incorporate them into all aspects of class work.  
· We did not find any larvae or eggs this year.  This was a bit discouraging to the students, but it is an important lesson for them to learn that finding nothing is sometimes even more important than finding what you were looking for.
· My students are writing research papers related to data from the MLMP database and their own data when applicable.
· This project helps children to see the information they are gathering is important. As they collect data, they also generate questions that may motivate them to become a scientist some day.  Maybe when they grow up, they will find the answers to their own questions.
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