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Introduction

Growing Learning Communities was a program of the UC Berkeley Botanical Garden, supported by grant ESI # 0243557from the National Science Foundation.  This four-year teacher enhancement program, which began in the summer of 2003, was designed to enhance the teaching skills and leadership capabilities of teachers in the California Bay Area and to enrich their ability to use school gardens to teach math and science and to enhance their leadership skills by developing a school-wide garden program that supports California subject matter standards.

The GLC program had two main emphases: 1) using school gardens to increase students’ comprehension and appreciation of math and science and 2) training teachers to use Lesson Study, a teaching method that originated in Japanese elementary schools.  Each year, GLC introduced teachers to using school gardens and to Lesson Study through a summer institute, academic year evening sessions, Saturday workshops, a school garden conference, list-serve communication, and site visits by GLC staff.  
The curriculum for GLC focused on lessons that involved using a school garden as a classroom for a hands-on approach to learning science, math, and other subjects.  Much of the curriculum came from Math in the Garden, a published set of activities that had been developed by the staff of GLC in a previous NSF funded project. GLC Teachers were taught how to maintain a garden and use it as a resource for learning. 

Many of the teachers had had some experience with school gardens and wanted to increase their repertoire of techniques. Lesson Study, on the other hand, was most often new to the teachers.   Lesson Study is a process by which teachers work in small collaborative groups.  The groups meet to discuss the goals of their lessons and the level of subject comprehension they are seeking.  Together, the teachers plan a classroom lesson (the research lesson), observe one another using this lesson in the classroom, and then discuss the results and make any necessary revisions.  One indicator of an effective lesson is “a spark in the student’s eyes”, indicating their comprehension of and enthusiasm for the material.
Goals:

By implementing Lesson Study and gardening activities in participating Bay Area schools GLC hoped to accomplish the following:

Goal 1--Increase the levels of confidence and competence with which teachers use school gardens as a context for teaching math and science lessons and implement National Science Education Standards.
Goal 2--Increase participants’ ability to mentor other teachers in their school.
Goal 3--Increase teachers’ knowledge and research and teaching skills and ability to analyze and improve the structure and delivery of lessons, to encourage the success of all students.
Goal 4--Increase teachers’ leadership capacity and ability to plan and conduct professional development programs for other teachers and involved parents in their own schools and districts.
A few subsidiary goals were particular to garden activities:

· Create a sustainable garden

· Find ways to use the garden across curricula

· Teach students about proper nutrition

During the first year of the program, GLC staff noticed that teachers tended to use either Lesson Study or garden activities, rather than integrating the two.  Interestingly, the staff found that the two groups of teachers were using their respective activities to implement most of the goals that are listed above, but were accomplishing them in different ways. Successive iterations of GLC served to integrate the two approaches.
GLC staff monitored the program through front-end and formative evaluation and were notably responsive to participant and staff feedback.  As a result, the program became increasingly effective over its 5-year development and implementation.  By 2007, summative evaluation studies began to show that GLC had successfully integrated Lesson Study and garden activities into several schools, where observable changes were made in teacher’s teaching and student’s learning. Participants surveyed gave very positive feedback, and were excited at the visible changes the program had made in their schools.  Many hoped that the program would become institutionalized and ongoing.
Timeline of the GLC Program

Year 1 Summer Institute July 28 – Aug. 15, 2003 
Location--Willard Middle School in Berkeley, California.  
Number of schools--11 schools
The Program

Typically, mornings in the institute were spent in a mixture of Lesson Study content learning and practice of Lesson Study with garden experiences and curriculum examples presented after lunch.  The active Math in the Garden afternoon sessions were vital.  Participants were enthusiastic about the content and techniques presented in the institute.  They appreciated the practical experience with Lesson Study, the daily time spent in the garden, and the diverse math and science lessons that were taught in the garden setting.
Academic Year Activities
Following the summer institute, staff worked individually with schools and teacher teams as they progressed with lesson study and gardens at their respective schools.  In addition, there were five evening sessions and two Saturday sessions.
Challenges

There was a fair amount of turmoil in the school districts. Oakland fell under State financial control.  Hayward and Newark lost their superintendents and the new superintendent in Berkeley suspended support for Lesson Study in the district until she could study the issue.  West Contra Costa County struggled with fiscal probation.

Accomplishments

· 4 schools installed new school gardens. 

· 2 schools successfully completed a full Lesson Study cycle. 

· 8 additional schools undertook Lesson Study capacity-building. 

· 10 schools increased math and science instruction in school garden settings. 
· 5 schools hosted evening sessions at their schools and gardens.
Year 2 Summer Institute July 8- July 28, 2004 
Location: Martin Luther King Jr. Middle School in Berkeley 
Number of participating schools: 21 schools

The Program

The second summer institute included both new and returning teachers.  Using the institute model created in Year One, new recruits spent the first two weeks studying the process of Lesson Study as a professional development strategy and also how to improve their mathematics and science teaching in school gardens.  From the new mathematics and science lessons presented, institute participants selected one to be used as a research lesson and to be the basis of a lesson study cycle with revision and re-teaching of the lesson.   During the last week of the summer program, returning teachers from the previous GLC summer institute joined the new teams for an “overlap” week in which they developed Action Plans for the coming school year.   Teachers from the 2003 summer institute also met in separate breakout sessions to deepen their understanding of Lesson Study, strengthen their skills in teaching science and math, and to discuss their challenges from the previous school year.

Academic Year Activities (same as previous year)
There were 5 evening sessions and 2 Saturday sessions.
Accomplishments 
· 18 schools further developed their school garden. 

· 9 schools held garden work days with their school community.
· 2 schools successfully completed full Lesson Study cycles.
· 2 schools completed modified Lesson Study cycles.
· 15 schools participated in research lessons.
· 6 teachers/ teams were awarded funding in support of their work related to the GLC project.
· 5 schools hosted academic-year evening sessions at their schools and gardens.

· All schools increased the amount of math and science instruction in school garden settings.
Year 3 Summer Institute July 21 – Friday August 5, 2005
Location-- Martin Luther King Jr. Middle School in Berkeley

Number of participating schools-- 16 schools

The Program

In the Year Three summer institute, returning teachers worked with the new cadre of teachers on pedagogy, school site issues, and Action Plans.  Returning teacher-leaders also met in separate breakout sessions to deepen their understanding of lesson study and to discuss challenges and opportunities for mentoring new teachers. To accommodate teachers’ time constraints the summer Institute was shortened by three days.  This time was added to after-school sessions with a GLC Lesson Study Specialist at the individual schools. 

Academic Year Activities
Following the summer institute, GLC staff worked individually with schools and teacher teams. Teachers were able to draw on the expertise of School Garden and Lesson Study Specialists. GLC conducted 5 evening sessions and 2 Saturday sessions. The collegial network grew with additional teams and collaborations in eight school districts.  Teacher teams conducted Saturday Family Garden Workdays for their students and families, assisted by a GLC Garden Specialist. In addition, three schools received grants from Kids in Gardens, and one benefited from a garden mural project funded by a local foundation.  
Accomplishments

· Teachers from 15 schools participated in Lesson Study research lessons.

· 17 schools further developed their school gardens and conducted Family Garden Workdays with their school community.

· 34 summer participants continued the research lesson cycle in their own classrooms and modified Math in the Garden activities to meet the needs of their students.

· 5 schools successfully initiated and completed new Lesson Study cycles at their sites.

· 5 Principals and Teacher Leadership teams hosted academic-year evening sessions at their schools and gardens.

· The Growing Learning Communities Program received the UC Berkeley Chancellor’s Community Partnership Award for 2005.
Year 4
Summer Institute July 27 –August 11, 2006 
Location: Martin Luther King Jr. Middle School in Berkeley
Number of participating schools-- 17 schools

The Program

GLC staff and visiting scientists presented a variety of model lessons in the school garden. Five GLC teacher-leaders who had been with the program for multiple years, led workshops and panel discussions with new recruits. Participants were joined by summer institute alumni for the final week. 

An innovation to the institute format this year was the conducting of “mini” lesson study cycles that grouped new and returning participants.  Teachers worked in grade-level teams of three to four. These groups identified potential learning goals for their students and planned their school garden and Lesson Study strategies for the upcoming school year.  
Academic Year Activities
There were 5 evening sessions and 2 Saturday sessions.
Accomplishments
· Teams of teachers from 17 schools participated in Lesson Study research lessons.

· 19 schools further developed their school gardens and conducted Family Garden Workdays.

· 56 summer participants continued the research lesson cycle in their classrooms and modified Math in the Garden activities to meet the needs of their students.

· 5 schools successfully initiated and completed new Lesson Study cycles at their sites.

· 5 Principals and Teacher-Leadership teams hosted evening sessions at their schools and gardens.
Assessment of the Effectiveness of the GLC Program
Goal --Increase the levels of confidence and competence with which teachers use school gardens as a context for teaching math and science lessons and implement National Science Education Standards.

Garden Activities

Strengths
· The garden setting promoted relationships among teachers, encouraging them to practice teamwork and mentoring.  Garden-Based learning also drew enthusiasm from those involved. Many teachers even stayed after school to work in the garden.  GLC staff was rated an average of 4.2 on a 5-point scale for its ability to teach teachers to start, maintain, and use school gardens.  Staff members were enthusiastic about their ability to use a whole school model to teach inquiry-based math and science and assist teachers and garden educators to plan and implement school gardens. (Staff Reflections Report, Oct 2007).  
· Teachers were very inventive in their use of the school garden with their classes. GLC participants used school gardens were used to teach a wide range of subjects including: science, art, math, botany, languages, library, literature, nutrition, social studies, and writing. Gardens were used to look closely at insects, observe seasonal changes, meditate, and draw (Garden Teachers, Focus Groups Oct. 2007)
·  A very important aspect of garden-based learning is that students enjoy themselves and what is being taught.  
“You have to remind the students that they are actually learning”
 (Experienced Garden Teachers’ Focus Group Oct. 2007) 
· Inner-city children who don’t have very much contact with nature get to experience it in the garden, and ESL children can enjoy hands-on activities that build their vocabulary but do not require fluency in English for involvement (Experienced Garden Teachers’ Focus Group  Oct. 2007)
· Garden work builds relationships within the community.  GLC staff members cited 

“Working side-by-side with teachers, parents and students on garden working days and supporting them”
as a highlight of the program (Staff Reflections Oct. 2007). One school even plans to start a farmer’s market for the school and surrounding neighborhood.

· Garden activities have practical benefits, such as learning about the life cycles of plants, gardening, and nutrition. 

Challenges
· Many of the issues with the use of school gardens have to do with time.  While some teachers are willing to stay after school to tend the garden, many are very busy and feel that they desperately need additional garden coordinators (Experienced Garden Teachers, Focus Groups Oct. 2007).  According to the GLC staff report from October 2007, there needs to be a garden coordinator in every school to help with teachers’ lessons. The teachers are so busy with day-to-day events, crises, and educational requirements, it is difficult for them to use the garden often enough and keep it maintained.  

Most teachers reported that they were not satisfied with the assistance from their schools in setting up or maintaining the garden.  They did get necessary help from GLC or from other local organizations or grants.   Many Cohort 3 teachers noted that their school gardens were already well established and they were generally satisfied with their schools’ (or in some cases their own) efforts to maintain the gardens.   When school was not in session the gardens were generally not well maintained. 
“Teachers noted that non-GLC participating teachers used the gardens as well, so they felt it would have been appropriate for the school to offer more help in maintaining the gardens.” 
· Gardens are very difficult to maintain during the summer, when school is out.  Only 1 in 5 schools surveyed reported that their principals hired garden teachers to support the garden effort. (David Goldstein Internal Narrative Memo). 
· Those participating in the Experienced Garden Teachers focus groups and Principals Interviews evaluation reported that,  by assisting with the caretaking of the gardens, parents have become more involved in the school community. However, many of those involved wished that there was some way to get the community and parents more involved in the gardens than they were, and for this to happen in more school districts.  As one staff member put it:

“I would have loved to have had more of an impact with more parent groups that could really support teachers who were well on their way. For those gardens that really progressed, the tipping point seemed to be parent and local community support. Maybe on another round, other groups should attend institutes and plan/attend meetings with teachers so the structure for success is in place.”   (GLC Staff Reflections Report).
Impact of GLC Garden Activities
On Teachers
· Garden activity was the most popular aspect of GLC.  Teachers used the school garden with many different subjects, and it gave them a chance to work with their classes outdoors.  In addition, many of the teachers learned about nutrition and gardening along with their students, and were able to share this knowledge with other teachers, building relationships between coworkers.  Some teachers were enthusiastic enough to work on the garden outside of class.  Involvement in the GLC program has brought new support and resources to the school garden motivating teachers to: 1) work with the garden, 2) involve other teachers, 3) use GLC contributions of expertise and resources, 4) use the garden as a basis for the curriculum, 5) increase teachers’ confidence and skills in gardening activities, 6) take trips to other school gardens, and 7) plan school garden workdays.  
· Participants left GLC with a long list of ideas for expanding garden education including: 1) community garden workdays 2) workshops and clubs 3) standards-based lessons 4) a school garden blog 5) a nutrition and wellness program 6) a farmer’s market 7) writing grant proposals 7) participating in local garden tours 8) a watershed project and 9) media coverage of garden activities (5 Corners Survey).

On Students

· Garden activities had a very positive effect on thestudents, who 
“really enjoyed the garden environment” 
and managed to learn a lot about science and math.  In addition, their knowledge of healthy eating habits changed significantly, with many of them opting for healthy snacks rather than junk food.  Their teachers learned how to teach them in an outdoor setting, where they participated in engaging hands-on activities. 
 “I knew that gardening was something we wanted. …It started the very first year. We organized all-school workdays. Now we have beds, solar panels, we are planting 21 fruit trees. Now we have a committee designated for school climate. Now everyone in our school goes to the garden” (Experienced Lesson Study Teachers Focus Group, March 2007).

On Parents
· The gardens have increased parent involvement. By assisting with the caretaking of the school gardens, parents have become more involved in the school community. Schools sponsored ‘garden days,’ and two schools even hope to start a farmers market.  (Experienced Garden Teachers Focus Group Oct. 2007).  
Goal 2-- Increase participants’ ability to mentor other teachers in their school. 
Goal 3--  Increase teachers’ knowledge and research and teaching skills and ability to analyze and improve the structure and delivery of lessons, to encourage the success of all students.

Lesson Study
Strengths

· Teachers who participated in the Lesson Study program found it extremely beneficial and transformative – even “exhilarating.”  Lesson Study provided an alternative teaching technique that is collaborative, interactive, and respectful of teachers’ abilities and perceptions. Perhaps one of the most important impacts of GLC is a change in the teachers’ attitudes toward teaching.  They are more positive and enthusiastic about teaching, they collaborate with other teachers, they are less likely to succumb to negativity; they see themselves more as professionals (Experienced Lesson Study Teachers Focus Group, March 2007).  Teachers became increasingly passionate about their jobs, as they themselves became more familiar with their material and the Lesson Study technique.  

· Lesson Study puts the emphasis on student learning rather than on the teacher. GLC staff and teachers worked together to better understand the dynamics of student learning. (Staff Reflections Report, Oct 2007).  
· Lesson Study offered an alternative teaching method that was both practical and flexible.

 “A nice balance of theory and practice.” 
(Experienced Lesson Study Teachers focus Group, March 2007).

Challenges
· At first, many GLC participants were significantly more interested in garden activities than in Lesson Study.  One possible explanation of this is that they were somewhat intimidated by Lesson Study, and while they hoped to implement it at some point, teachers kept finding that they lacked the time or resources (Staff Reflections Report Oct. 2007).  In the first year of the GLC program, only 30% of participating schools implemented at least 1 lesson study.  By 2006, this number had grown to 65%.

· A majority of participating teachers “agreed” or “strongly agreed” that there were many barriers to implementing LS at their schools (David Goldstein, Internal Narrative Memo). 
 “Since the emphasis in elementary education veers toward mathematics and language arts literacy, additional thought about the integration of these could improve the program. Time and again we heard from teachers that they had "no time" to do this. Mechanisms to increase integration could help. A teacher might need an in-classroom coach for weeks at a time to make that transition happen” (Staff Reflections Report, Oct 2007).
“The responses of participants regarding their capacity to implement what they learned during the institutes indicated a fairly consistent theme that in schools and districts that were in turmoil (labor/management disputes, high pressure to improve student test results or achieve state-mandated growth targets, conflicting or negative messages or support from administrators) it was very difficult to implement LS.  In schools with fewer distractions, larger teams of GLC participants, a strong commitment to implement hands-on math and science activities using the garden as a jumping off point, etc, GLC participants were able to overcome the dual obstacles of insufficient time and competing pressures to complete state or district mandates” (David Goldstein, Internal Narrative Memo)

· While teachers were eager to try Lesson Study, they often encountered obstacles from the administration, which, while not antagonistic, was sometimes hesitant to endorse the technique. Fifteen out of the 18 teachers surveyed said their principals see the value of lesson study. They suggested having meetings with the district administrators and principals to explain Lesson Study to them. 
“If administrators knew about Lesson Study they generally were happy to have their teachers participate, yet their full support was not always there in terms of release time, balancing priorities for teachers or approval of actual work on the project” (Staff Reflections Report 2007).
· Teachers need substitutes to cover their classes when they’re observing other teachers’ lessons, and not all schools are able to provide them.

Impact of Lesson Study

On Teachers

· While many teachers had some trouble implementing the Lesson Study program, those who participated in it found it very rewarding.  They were able to develop relationships with their peers in the teaching community through mentoring and being mentored.   GLC was rated an average of 4.2 on a 5 point scale in its ability to increase teachers’ ability to teach standards - based science and math using school gardens.  Participants became excited about teaching, and felt more like professionals. 
“Teachers would tell others that while Lesson Study may seem intimidating at first, if you stick with it, it will work”( Experienced Lesson Study Teachers Focus Group, March 2007).  
On Students
· Since the focus in the classroom is quite firmly on the student in Lesson Study, the GLC project had a significant impact on the students involved.  The Lesson Study approach to teaching radically changed the way GLC teachers approached their students (5 Corners Survey). Teachers reported being more attentive to their students and asking them thought-provoking questions as opposed to lecturing them.  This made the students feel more important made the lesson more engaging.  Lesson Study technique involves looking for the “spark” in children’s eyes; that is, very positive attention.  
On Parents 
· Parents also expressed positive sentiments about GLC and Lesson Study, and participated in related activities. Teachers were very positive about the program and reported a lot of early successes in sustaining its outcomes.  One group has raised $50,000 to build a community of learners including parents and neighbors.  Another group had a community work day and over 100 people attended including some who did not speak English.  The overwhelming feeling was one of optimism and energy for continuing the lessons of the GLC program (Experienced Lesson Study Teachers Focus Group, March 16 2007).
The GLC program as a Whole
Goal 4--Increase teachers’ leadership capacity and ability to plan and conduct professional development programs for other teachers and involved parents in their own schools and districts.

Strengths     
· From evaluations and annual reports written over the past five years, it is clear that the GLC program has had positive impacts on teachers, students, and school communities.  More than half of the teachers reported that the program exceeded their expectations (Teachers Interviews, Oct. 2007).  GLC staff worked closely with the teachers, establishing ongoing relationships and providing necessary resources and support.
“I think especially because of the enthusiasm and sustained and personal efforts from the staff, teachers felt deeply appreciated, respected and supported in their profession and in this project.  This in turn led to commitment and wonderful efforts by teachers.” (Staff Reflections Report, Oct 2007).
· Teachers who participated in a “5 Corners” activity reported that GLC had been invaluable in providing resources for teaching and gardening. 
“[GLC is] a very interesting, positive program.  It’s teacher-focused, it’s student-focused.  It needs to be institutionalized” (Experienced Garden Teachers Focus Group,  Oct. 2007).
· GLC had an especially positive effect on the participating teachers, who grew more self-confident and became leaders in their schools.  Teachers in even the most difficult districts were motivated to give “extraordinary efforts” (Staff Reflections Report, Oct 2007).  More specifically, teachers found that GLC positively influenced their teaching. It helped to give structure and consistency to their lesson plans, increased collaboration among teachers, led to an awareness of other local programs and resources, and helped the teachers to listen more attentively to their students (Experienced Garden Teachers Focus Group,  Oct. 2007).  Their knowledge of and enthusiasm for science and math increased, and transferred to their students (Experienced Garden Teachers Focus Group, Oct. 2007).  Sharing this knowledge with other teachers helped to build a network of support (5 Corners Activity).
· Teachers reported that interaction with GLC staff gave to them the courage to ask for things that they needed (5 Corners Activity, March 2007) and helped them to find creative solutions for obtaining resources (Staff Reflections Report, Oct 2007). 
 “The staff really modeled how to behave and really integrated themselves as a community. It gave us courage” (Experienced Lesson Study Focus Group, March  2007).
· In addition, teachers saw GLC as responsible for an increase in school pride and parent involvement. (5 Corners Activity, March 2007).

Challenges

· Time – Aside from the large amount of time required to get programs such as GLC up and running, working with teachers requires a lot of time; to build relationships and make sure that the teachers understand what they’ve been taught through the program. 
“This kind of work takes time, in hours and days and years! Despite efforts to convey the ongoing nature of the program and the need for their ongoing commitment, some still did not understand” (Staff Reflections Report, Oct. 2007). 
GLC staff said that more time was needed for the staff and teachers to get to know one another. 
“We did not have enough staff time at the beginning of the project to develop as strong ties as I would have liked” (Staff Reflections Report, Oct. 2007).
· Money – A significant amount of funding is need for this sort of program, especially for books, resources and supplies for the garden.  Since many schools were in low-income areas, at times both staff members and teachers felt that they lacked the funding and resources for the program to operate at optimal effectiveness.  As one staff member said: 
“Funding would help. Funding agencies want big impact (large numbers) and we're trying to balance that with depth of program. An increase in financial support could fund another garden specialist or another staff person to conduct the kind of support that teachers need, or pay for high quality substitutes for teachers as they have planning meetings and teach lessons” (Staff Reflections Report,  Oct. 2007).  
· One of the main problems with GLC was that it couldn’t withstand the constant barrage of administrative difficulties in many of the school environments.  Half of the participating schools were considered “comparison schools,” meaning their participation in the program was intermittent due to administrative changes or difficulties in these school (School Effort Spreadsheet, June 2008).  Meeting the individual needs of each school was a continuous challenge.
 “We were working in urban schools that …were fraught with strikes, closures and tremendous annual turnovers in teaching personnel and principals.  It is extremely difficult to develop year-to-year continuity in such situations. Yet if we could keep one or two participants, they were our best recruiters for new personnel.  The constantly changing personnel of these schools meant that our vision of deeply working with just a few schools was unrealistic.  We often brought in a new school if a dedicated teacher participant moved from one school to another.  This flux in school personnel also meant that we did not execute our district-wide steps as fully as we wished” (Staff Reflections Report, Oct. 2007).  
· Staff members complained that they had many more teachers and schools wanting to join the program in years 2 through 4 than the program was designed to accommodate. In year 2, they did accept slightly more teams than planned. This resulted in logistical challenges for the Lesson Study design of the project.  The larger group sizes impacted the collegial and goal-setting processes and sometimes resulted in friction among participants (Staff Reflections Report, Oct. 2007).  

Impact of GLC
On Teachers

· GLC had a dramatically positive impact on the teachers involved.    The GLC staff did an excellent job of establishing relationships with participating teachers, and teaching them Lesson Study technique and how to use the garden as a resource for learning and creativity.  The teacher’s attitudes towards teaching improved.  
· Lessons gained structure and consistency, and also became more flexible and useful across the curriculum.  
· The teachers involved were seen by GLC staff to have made observable transformations into leaders at their schools.  The teachers were very impassioned in their responses concerning the value of the GLC program. (Experienced Garden Teachers Focus Group, October 2007)
· Teachers maintained that the GLC program allowed them to feel good about teaching, to connect to other teachers, and to become more creative.  As one teacher put it: 
‘This is the kind of teaching I thought I would be doing…[GLC]Put me in touch with the teacher I want to be.” (Experienced Garden Teachers Focus Group, October 2007)
· In addition, the teachers became familiar and even enthusiastic about the idea of mentoring and being mentored. They found that having a garden coordinator, a resident expert mentor inspired them and was extremely helpful.  Mentoring helped to create a community of practice so that teachers could support one another (Experienced Garden Teachers Focus Group and Interviews with Principals, October, 2007).  
On Students
· The positive impact of GLC on the teachers filtered down to the students.  Teachers were taught the dynamics of student learning.  Seeing the “spark” in children’s eyes when a concept clicked with them became a goal in the classroom.  
· The focus was shifted so that it was on the students.  Teachers began to listen to them attentively, and asked engaging questions rather than lecturing.  Evaluation showed that students were actually grasping the material more readily than previously. (Experienced Garden Teachers Focus Group, Oct. 2007).  
· Teachers perceived that their own excitement about the GLC program was transferred to the students.  They reported seeing increases in their students’ engagement and interest in science (Experienced Garden Teachers Focus Group, Oct. 2007).

Appendix A—GLC Academic Year Schedule Details
Year 1

	EVENT
	DATE
	WHERE
	FEATURED

	GLC Evening Session #1
	Oct 14, 2003
	Muir School
	Panel discussion by experienced Lesson Study teachers from Oxford & Willard schools

	GLC Saturday Session #1
	Nov 8, 2003
	Park School
	Training for On-line Student Assessment and Student Work Profiles

	GLC Evening Session #2
	Nov 20, 2003
	Tyrell School
	Presentation by Jackie Hurd, leader from San Mateo lesson Study group.  Also horticulture activities.

	GLC Evening Session #3
	Jan 21, 2004
	Melrose School
	Garden Survey to be used as a planning tool with parent/faculty groups introduced. Indoor gardening activities for winter months presented.

	GLC Evening Session #4
	Feb 24, 2004
	Oxford School
	Presented a series of new Math in the Garden activities investigating soil.

	GLC Saturday Session #2 School Garden Conference 2004
	Mar 13, 2004
	LHS & UCBG
	Special Lesson Study tract developed within our School garden conference for institute participants at which teachers from Santa Rosa Lesson Study group presented their Fool’s Pool lesson that grew out of their work.  New science and math gardening activities also presented.

	GLC Evening Session #5
	Apr 28, 2004
	Manzanita School
	Participants shared experiences with Lesson Study, teaching mathematics and science in gardens and garden development.


Year 2

	EVENT
	DATE
	WHERE
	FEATURED

	GLC Session #1 (Evening)
	Sep, 21 2004
	Peralta School, Oakland
	Lesson Study reflection piece tied their Institute experience with their start of school reality.  Garden kits, based on their school-site garden needs assessments teachers conducted at the Summer Institute, were distributed, along with proper usage techniques, to support teacher participants in executing the school garden portion of their Action Plans.  The host school led a school garden tour.

	GLC Session #2 (Saturday)
	Oct, 9 2004
	UCBG, Berkeley
	Utilizing the Foods of the Americas educational exhibit and tour at the UC Botanical Garden, teachers explored a round-table of activities including mathematics and science investigations, experiments, ethnobotanical cooking from the garden, and nutrition lessons.

	GLC Session #3 (Evening)
	Nov 17, 2004
	Melrose School, Oakland
	Teachers shared experiences conducting Math in the Garden activities with their students.  New math activities that combined the garden and fitness were presented, and associated class-sets of measurement tools were distributed. The host school led a school garden tour.

	GLC Session #4 (Evening)
	Jan 19, 2005
	Snow School, Newark
	Participants shared resources, awards and grants they were working on or had received that were allied with the work of GLC.  Teachers worked in small groups with their team to plan a lesson study research lesson. The host school led a school garden tour.

	GLC Session #5 (Evening)
	Feb 15, 2005
	Joaquin Miller School, Oakland
	Teachers continued their lesson study planning.  A youth nutrition-based mathematics activity was presented. The host school led a school garden tour.

	GLC Session #6 (Saturday)/ School Garden Conference 2005
	Mar 12, 2005
	LHS & UCBG, Berkeley
	A special Lesson Study tract within our School Garden Conference featured “public” research lessons by two GLC teacher teams (see details under Research and Education Activities). The conference also included math and science lessons for the out-of-doors, and horticultural and class management techniques in school gardens.

	GLC Session #7 (Evening)
	Apr 19, 2005
	Franklin School, Oakland
	At this last school year session, participants shared their experiences with Lesson Study, developing their school gardens, and teaching mathematics and science in gardens. The host school led a school garden tour.


Year 3
	EVENT
	DATE
	WHERE
	FEATURED

	GLC Session #1 4:30-7:30 pm
	Sep. 20 2005
	Woodstock School, Alameda
	Garden tour; planting fava beans; nutrition activity; Lesson Study sharing and reflection.

	GLC Session #2 Foods of the Americas

9:00-3:00 pm
	Oct, 15 2005


	UCBG, Berkeley
	Biodiversity & Potato Genome project; Nutrition: comparing oil in seeds and nuts; popping Amaranth seeds;  Foods of the Americas Exhibit.

	GLC Session #3 4:30-7:30 pm
	Nov 1, 2005
	Fruitvale Elementary, Oakland
	Garden tour; nutrition activity & cooking kits to make Alegria from Amaranth seeds, Lesson Study sharing and reflection.

	GLC Session #4 4:30-7:30 pm 
	Jan 10, 2006
	Joaquin Miller Elementary, Oakland
	Garden tour; participants shared resources, awards and grants they were working on; Lesson Study teams planned a research lesson. 

	GLC Session #5 4:30-7:30 pm
	Feb 7, 2006
	Franklin Elementary, Oakland
	Garden tour, video presentation of lesson study debrief process; nutrition: estimating portion size; teams plan research lessons.

	GLC Session #6 Saturday School Garden Conference 

9:00-3:00 pm
	Mar 18, 2006
	LHS & UCBG, Berkeley
	Lesson Study tract featured a research lesson by the GLC Franklin teacher team. Workshops: Inside the Coordinate Grid, Garden Aerobics, Planting a Spring Garden, Sharing Best Practices, Urban Native Bee Gardens, and Class Management in Gardens.

	GLC Session #7 4:30-7:30 pm
	Apr 25, 2006
	Longwood Elementary, Hayward
	Garden tour; three sisters garden planted in concentric circles; discussion of experiences with Lesson Study and teaching mathematics and science in gardens. 

	GLC Additional Sessions  for Saturday Garden Workdays
	Oct 2005 – May 2006
	Districts: Alameda, Berkeley, Hayward, Newark,  Oakland, West Contra Costa
	15 teacher teams led 1-3 Family Garden Workdays for parents and children to plant & harvest,  and math in the garden activities. The number of attendees/event averaged 32.  Most GLC schools also celebrated Earth Day in their gardens. 


Year 4
	EVENT
	DATE
	WHERE
	FEATURED

	GLC Session #1 4:30-7:30 pm
	Sep. 19 2006
	Lakeview Elementary, Oakland
	Garden tour of recently installed garden; planting for fall; Institute in review; Lesson Study sharing and reflection.

	GLC Session #2 Foods of the Americas

9:00-3:00 pm
	Oct, 14 2006


	UCBG, Berkeley
	Potato science, culture and nutrition; color-nutrient indicators; traditional Native American gardening techniques; Foods of the Americas Ethno botanical Exhibit.

	GLC Session #3 4:30-7:30 pm
	Nov 2, 2006
	Sequoia Elementary, Oakland
	Garden tour; cover cropping; nutrition activity & cooking with fava beans from the garden; Lesson Study sharing and reflection.

	GLC Session #4 4:30-7:30 pm 
	Jan 9, 2007
	Garfield Elementary, Oakland
	Garden tour; botany & nutritional values of the brassica family; garden activities for winter; Garden Aerobics for students; Lesson Study updates. 

	GLC Session #5 4:30-7:30 pm
	Feb 6, 2007
	Longwood Elementary, Hayward
	Garden tour; garden harvest comparison activities; nutrition activity—Fat Finders; Lesson Study, sharing from the field.

	GLC Session #6 Saturday School Garden Conference 

9:00-3:00 pm
	Mar 16, 2007
	LHS & UCBG, Berkeley
	Lesson Study tract featured new science resources (Bird Sleuth, Unit on Lyme Disease) and coalescing School Garden Lessons Learned. Additional workshops included Planting a Spring Garden, Traditional Uses of Native Plants, and Class Management in Gardens.

	GLC Session #7 4:30-7:30 pm
	Apr 24, 2007
	Franklin Elementary, Oakland
	Garden tour; seed activities for students; companion planting; garden insect studies; nutrition activity; discussion of experiences with Lesson Study and teaching mathematics and science in gardens. 

	GLC Additional Sessions for Saturday Garden Workdays
	Oct 2006 – May 2007
	Districts: Alameda, Berkeley, Hayward, Newark, Oakland, Orinda, San Francisco
	15 teacher teams led 1-3 Family Garden Workdays for parents and children to plant & harvest, and math in the garden activities. The number of attendees/event averaged 32.  Most GLC schools also celebrated Earth Day in their gardens. 


Appendix B—Sources of Information
The following 6 evaluation reports and 10 program documents served as the basis of this summative evaluation:

1. Experienced Lesson Study Teachers Focus Group, March 2007

2. Five Corners Activity, March 2007

3. Internal Memo by David Goldstein, Center for Research, Evaluation and Assessment at Lawrence Hall of Science, June 2007.

4. GLC Staff Reflections, October 2007

5. Experienced Garden Teachers Focus Group, October 2007

6. Interviews with Principals, October 2007

7. GLC Annual Report to NSF Year 1, 2004

8. GLC Annual Report to NSF Year 2, 2005

9. GLC Annual Report to NSF Year 3, 2006

10. GLC Annual Report to NSF Year 4, 2007

11. Case Studies of Two Schools: Schilling Elementary School in Newark and Franklin Elementary School in Oakland

12. Building a Community by Planning a Garden, Cherryland School, Hayward, CA

13. GLC Events and Participant Hours

14. GLC Hours by School

15. GLC Cost Share Report

16. GLC School Effort
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