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2014-2015 School Year Green Design Lab™ Program Report Highlights 

 

EXECUTIVE SUMMARY  

During the 2014-2015 school year, the program reached 876 students through direct delivery and 
2,313 students through Sustainable Schools Network (SSN) activities and field trip activities. We 
provided professional development to 256 teachers.  

 
2014-2015 Green Design Lab (GDL) Program: Schools, Students and Teachers Impacted 

 Schools Students Teachers 
Direct Delivery 8 876 15 
Sustainable Schools Network 214 2026 241 
Field Trips to Solar One  8* 287 NA 
Total 228 3189 256 

  *Two schools overlap with the SSN 

 

HIGHLIGHTS OF ACTIVITIES 

1. Sustainable Schools Network: 398 schools have worked with the Sustainable Schools Network (SSN) 
since its creation in 2012. 214 of those schools actively participated in a SSN offered activity during 
this school year (2014-2015), up by 33% from the prior year.  
 

2. CleanTech: In 2014-2015, Solar One educators delivered CleanTech curriculum weekly at eight high 
schools, to 876 students. CleanTech is an advanced version of the GDL curriculum that includes 
green career exploration and hard-skills training in Building Science and Renewable Power.  Under a 
grant from NYSERDA, 13 teachers and 85 students from four of the Career and Technical Education 
(CTE) high schools were provided with green industry certification training by a Solar One Green 
Workforce Training instructor. In a recent survey of hundreds of partners working with the 
NYCDOE’s CTE programs undertaken by the Partnership for NYC, Solar One received the most 
positive feedback of any CTE partner. 

 
3. Energy Challenge: Students, teachers and custodial staff in a record 105 New York City schools 

worked together this year to reduce electricity usage in their school buildings over a four-month 
period from November 2014 to February 2015, with an overall reduction of 4.2%. The top five 
winners reduced energy usage in their schools by an average of 27.1%, saving 412,440 kWh of 
electricity and $27,963 in school spending.  

 
4. Professional Development: This year, Solar One focused efforts on expanding professional 

development opportunities for public schools in New York City. 241 teachers participated in a Solar 
One professional development training focused on the GDL and/or CleanTech curriculum and we 
trained 15 teachers in our direct delivery schools. 
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5. Expanded Partnerships: This year, Solar One expanded partnerships within the NYC DOE to work 
with the Department of English Language Learners, the STEM Office, and the District 75 Office for 
students with special needs. Solar One also continued to partner with the Office of Post-Secondary 
Readiness which oversees Career and Technical Education high schools, as well as the Sustainability 
Initiative of the Division of School Facilities.  

 

6. NSF Research Results: Based on an independent evaluation under our NSF grant, students at the 
four schools participating in the program demonstrated a statistically significant increase in 
knowledge about energy, attitudes about energy, and confidence that they increased their 
knowledge and skills related to environmental science and technology. The evaluation also showed 
gains in interest in environmental issues and interest in knowing more about possible green careers.  
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Green Design Lab™ Program History 

 

The Green Design Lab (GDL) program began in 2009-2010 by teaching sustainability, green design, 
renewable energy and environmental advocacy in two Manhattan Schools. Over the past five years, we 
have reached 50 schools in all five boroughs through semester or year-long classroom delivery by Solar 
One educators teaching and providing hands-on activities directly to students in the classroom. The 
Sustainable Schools Network (SSN) – an alternative delivery model which enables us to reach many 
more schools and offers a range of program services and resources including access to the GDL 
curriculum, on-site teacher workshops, and sustainability project support, -- has grown to work with 398 
schools, 392 of which have participated in professional development and 127 of which have taken part 
in the GDL Energy Challenge. The program has reached more than 15,000 students through direct 
classroom delivery and the SSN. The Energy Challenge – a four-month-long challenge from November 
through February during which schools compete to reduce their electricity use in their school buildings 
by launching school-wide energy conservation campaigns – has avoided millions of pounds of CO2 

emissions. School Sustainability Projects -- which engage the whole school community in hands-on 
initiatives that improve the health, quality and sustainability of their school environments – have 
empowered students to plant gardens, install solar panels, build rainwater catchment systems, conduct 
recycling awareness campaigns, compost food scraps in the classroom, and replace incandescent bulbs 
with LEDs, among other things.  Our professional development trainings -- which help teachers to 
incorporate GDL into their curricula to ensure the program’s continuity over the long-term -- have 
reached more than 940 participating teachers.  This year, Solar One has expanded partnerships within 
NYC DOE to work with new departments including, the Office of English Language Learners, STEM Office 
and District 75 schools, in addition to our long term partners at DOE’s Sustainability Initiative and Career 
and Technical Education Offices.  Our students show significantly higher levels of STEM-based 
environmental knowledge and awareness and the schools we work with show positive trends in energy 
reduction. These extraordinary outcomes would not have been achieved without the support of our 
funders.  
 
Summary of the development of the program over the past four school years:    
 
 2010-2011: GDL spread to 10 schools in Manhattan, Brooklyn, and the Bronx. The pilot program 

focused primarily on the GDL Energy curriculum, and was delivered to nearly 750 students 
through classroom delivery. Solar One Educators developed the five units that would become 
the current GDL curriculum, Energy, Air, Water, Food and Materials.  
 

 2011-2012: GDL expanded to reach 23 schools in all five boroughs, directly impacting 3,858 
students. The participating schools were introduced to the GDL Energy Challenge, an annual 
competition for the greatest electrical use reductions. In its inaugural year, the Energy Challenge 
inspired schools to reduce electrical use by an average of 8.1%.  
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 2012-2013: Solar One developed a new advanced high school curriculum called CleanTech. Solar 
One Educators delivered the Energy Unit of this curriculum to six high schools during this pilot 
year, and at the same time, delivered GDL to nine elementary and middle schools. Solar One 
Educators also created the SSN, addressing the need for continued support for GDL schools, 
while expanding our impact to reach many more schools. A total of 179 schools were SSN 
members. 326 teachers and 5,558 students were reached through programming.  

 
 2013-2014: During the 2013-2014 school year, Solar One continued to deliver and expand GDL, 

reaching 962 students through direct delivery in 11 schools, 1,909 through the Sustainable 
Schools Network, and 275 teachers. The total number of schools in the SSN grew by 63% from 
the previous year to 280 schools, and 171 of these schools were active during the 2013-2014 
school year. 

 
 2014-2015: As described in more detail in the report below, during the 2014-2015 school year, 

Solar One continued to deliver and expand GDL, reaching 876 students through direct delivery in 
eight schools, 2,026 through the Sustainable Schools Network, and 256 teachers. We have 
expanded our overall outreach to work with 398 schools while maintaining high quality 
programing. 
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2014-2015 School Year Program Report 
 
In its fifth year, the Green Design Lab (GDL) actively worked with 222 schools spanning New York City’s 
five boroughs and serving grades K-12. Of these, Solar One worked in 8 schools to reach 15 classroom 
teachers and 876 students via full year in-class delivery of the CleanTech curricula; while 214 schools, 
241 teachers, and 2,026 students participated in GDL programming through the Sustainable Schools 
Network; additionally 8 Schools with 287 students came to Solar One for Estuary Ecology Field Trips for 
a total of 228 schools, 256 teachers, and 3,189 students.  
 

1. DIRECT DELIVERY 

Solar One Educators collaborated with 15 classroom teachers to deliver the Green Design Lab and 
CleanTech curricula on-site in 8 schools, to 876 students, weekly during the 2014-2015 academic year.  
 

• A Philip Randolph High School (Manhattan)  
• Baruch High School (Manhattan)  
• Bronx Design and Construction Academy (Bronx)  
• Coop Technical High School (Manhattan) 
• Energy Tech High School (Queens)  
• High School for Construction Trades & Engineering & Architecture (Queens)  
• High School for Energy and Technology (Bronx)  
• Queens Vocational High School (Queens)  

 
Solar One Educators worked closely with teachers to plan lessons, provide professional development, 
and co-teach the students. In addition to delivering hands-on lessons in the classroom setting, Solar One 
Educators guided students through physical explorations of their school buildings, facilitated student-led 
energy conservation campaigns for the annual Energy Challenge, and assisted with School Sustainability 
Projects (see School Sustainability projects below). 
 
For the first time, under a grant from NYSERDA, 13 teachers and 85 students from four of the Career and 
Technical Education (CTE) high schools were provided with green industry certification training by a 
Solar One Green Workforce Training instructor. Green industry certification training included building 
science, fundaments of energy efficiency, electrical, and building operator. Of those sitting for the exam, 
82% were certified.  In a recent survey of hundreds of partners working with the NYCDOE’s CTE 
programs undertaken by the Partnership for NYC, Solar One received the most positive feedback of any 
CTE partner. 
 
For detailed information on this year’s Direct Delivery programming, see the Appendix: “Individual 
School Case Studies” section of this report. 
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2. SUSTAINABLE SCHOOLS NETWORK (SSN) 

The Sustainable Schools Network (SSN) launched in October 2012 as an alternative delivery model that 
enables Solar One to bring the Green Design Lab into many more classrooms throughout New York City 
and beyond. The SSN offers schools access to services that engage students and teachers in reducing 
energy use in their school building while learning about sustainability, STEM skills,  and emerging green 
technologies. Membership in the GDL SSN is available to schools for a small fee, however Solar One 
provides many schools with access to free network activities such as NYC DOE city-wide professional 
development trainings. Network schools have access to the GDL curriculum and a range of program 
services including: energy challenge assistance, teacher workshops, school assemblies, video tutorials, 
standards alignment, and sustainability project support. Currently, 398 schools have participated in the 
SSN, of which 214 schools actively participated in a SSN activity during the 2014-2015 school year.   
 

 
 
3. EXPANDED PARTNERSHIPS WITH DOE 

This year, Solar One deepened its partnership with the NYC DOE to work with the Office of English 
Language Learners, the STEM Department, and the District 75 Office. Solar One also continued to 
partner with the Office of Post-Secondary Readiness which oversees Career and Technical Education 
high schools, as well as the Sustainability Initiative and the Division of School Facilities. And, we were 
successful in obtaining a requirements contract with DOE’s STEM Office that will allow schools to obtain 
GDL programming for a fee that will cover a portion of our costs going forward.  
 

a. ELL: A new and exciting partnership for 2015 was with the Office of English Language Learners (ELL). 
This year, the ELL Office launched a new STEM initiative aimed at increasing STEM opportunities for 
ELL students across the city. Solar One was selected as part of a small group of STEM organizations 
to provide professional development training and direct services for students. Solar One worked 
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closely with 7 partner schools across the 5 boroughs to help ELL teachers incorporate STEM lessons 
from the Green Design Lab curriculum into their classrooms. Additionally, Solar One worked with 
each partner school to develop an after school or Saturday program for ELL students based on GDL 
curriculum. The OST (Out of School Time) programs were centered around creating hands-on, 
interdisciplinary projects for students. Examples of student projects include: 3-D models of green 
schools; a solar car race track; toys built from recycled materials, and schoolwide energy awareness 
campaigns. At the end of the program, students showcased their work at a science fair hosted at the 
Hall of Science in Queens. Solar One ran activities at the event, which was attended by more than 
1,000 students. The Solar One partnership was well received by teachers, administrators, and 
students alike. The ELL Office has already reached out to begin planning for the 2015-2016 school 
year.  

 
b. STEM Institute: In April, the DOE's Division of Curriculum, Instruction and Professional Learning's 

STEM Office held their inaugural Spring STEM Institute. Solar One was selected to lead the most in-
depth teacher training we have offered to date.  The 3-day Institute, which will be held twice a year, 
provides opportunities for K-12 teachers from all content areas to explore hands-
on STEM education. Solar One is looking forward to delivering a second STEM Institute to a larger 
group during Summer 2015.  

 
c. Budding Scientists: This year, Solar One partnered with the DOE’s Division of Curriculum, 

Instruction, and Professional Learning’s STEM Office to deliver Estuary and Park Ecology Field trips 
to 287 students from 8 elementary schools as part of a new DOE initiative called Budding Scientists: 
The Urban Ecosystem. The DOE sponsored one or more classes from each school to visit Stuyvesant 
Cove Park and the Solar One building to conduct water quality testing at the East River, collect 
plankton, and learn about native plants in the park. The program was a success, and Solar One is 
working with DOE to develop an enhanced program during the 2015-2016 school year. 

 
d. Expanded Partnerships by the numbers: 

Number of teachers trained at the DOE STEM INSTITUTE- 26 teachers 
Number of students that participated in a Budding Scientist Field Trip - 287 students, 8 schools 
Number of teachers trained through the ELL STEM Partnership - 74 teachers  
Number of students reached through ELL STEM Partnership - 607 students, 7 schools 
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4. PROFESSIONAL DEVELOPMENT 

A primary objective of Solar One’s professional development model is to help teachers incorporate GDL 
into their curricula to ensure the program’s continuity over the long term. In addition to providing one-
on-one program planning for teachers in GDL direct delivery schools, Solar One offers private, on-site 
professional development for teachers in SSN schools and hosts city-wide PD training events in 
collaboration with the NYC Department of Education (NYC DOE). In 2014-2015, Solar One delivered 
training sessions to teachers from 136 schools during NYC DOE-designated PD workshops and delivered 
customized teacher training on-site at twelve schools, reaching a combined total of 249 participating 
teachers during this school year. Participants responded to these events with great enthusiasm: 100% of 
teachers surveyed said they would recommend a Solar One training to another educator. 
 
During a Solar One Professional Development Training, Solar One Educators, teachers participate in 
hands-on activities from the curriculum and relate the activities to education standards. They receive 
tips for saving energy in the school building and advice on starting student-led school-wide sustainability 
projects.  
 

• On-Site PD Workshop: SSN schools are eligible to sign up for one to three sessions of private PD 
training at their school. Schools have the option to focus on specific areas of the curriculum or 
on a certain topic. For example, a workshop that focused on teaching the topic of climate 
change highlighted select lessons and activities from across the curriculum. In 2014-2015, our 
educators delivered 28 workshops at 16 different schools resulting in 44 teachers being trained 
in the curriculum. 

• City-Wide Professional Development Workshop Days: Solar One offers training workshops on 
DOE designated PD days each year. On DOE PD days, students are not in school and teachers 
must attend PD workshops at their school or at other sites around the city. In 2014-2015, 58 
schools participated in three city-wide PD days (November, February, and June) reaching 107 
teachers.  

• NYC DOE Sustainability Coordinator Training: The DOE’s Sustainability Initiative hosts several 
trainings each year to reach thousands of designated school Sustainability Coordinators. This 
year, Solar One reached 35 teachers through workshops hosted at the Coordinator training 
events.  

• STEM Institute: Solar One delivered professional development training as part of a 3-day DOE 
STEM Institute. Solar One trained 26 teachers on how to incorporate GDL activities into their 
curriculum. 

• District 75 Training: This year, Solar One kicked off a partnership with District 75 by conducting 
a training for 11 teachers. District 75 provides citywide educational, vocational, and behavior 
support programs for students who are on the autism spectrum, have significant cognitive 
delays, are severely emotionally challenged, sensory impaired and/or multiply disabled.  
 

See Program Evaluation, Section 7 below, for teacher feedback on our Professional Development.  
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5. SCHOOL SUSTAINABILITY PROJECTS 

With support from Solar One educators, each school in the GDL Direct Delivery program designs and 
develops a school-wide sustainability project. These projects empower students to apply their classroom 
learning through hands-on initiatives that improve the health, quality and sustainability of their school 
environments while engaging the whole school community. Examples include designing and 
constructing gardens, greenhouses and rainwater collection systems; making lighting improvements; 
building small solar installations; and launching school-wide recycling campaigns. . 
  
All 8 schools participating in the GDL Direct Delivery program worked on 1-2 sustainability projects 
ranging from replacing light bulbs to starting gardens. A summary of each school project is below.  
 

• A Phillip Randolph High School: Students continued work on the rehabilitation of the school’s 
rooftop greenhouse by planting new seeds and cleaning up old materials. The students also 
planted more vegetables to transplant in the school garden to raise awareness about eating 
healthy and local. 

• Baruch College Campus High School: Students analyzed the impacts of school laptops always 
being plugged in even when fully charged.  They developed and presented a report suggesting 
the school hook up timers to the laptop cart power cords.  This saves energy by turning off the 
laptop cart charging overnight but ensures that the laptops are always charged when need for 
lessons. 

• Bronx Design and Construction Academy: Students are installing a solar array on a shed next to 
the school's athletic field. The panels, which will be installed by students under the guidance of 
solar professionals, will power the shed and surrounding outdoor lighting. 

• Energy Tech High School: Students improved indoor air quality by placing plants in each 
classroom, started worm composting bins and redesigned recycling bins to improve recycling 
efforts. Over the summer, students are reengineering the school's mobile solar charger and 
participating in a solar case study with Con Edison. 

• High School for Construction Trades, Engineering, and Architecture: Students conducted a solar 
site assessment at the school and drafted a budget and letters of support for a solar array to be 
placed there in upcoming years. Next year, students in the Engineering, Architecture and 
Construction Trade tracks will continue the project, collaborating on designing, installing and 
operating solar arrays; 

• High School for Energy and Technology: Students rebuilt the school's mobile solar charger to be 
used for charging laptops and cell phones. 

• Queens Vocational High School:  Students conducted an energy audit of the school building and 
submitted a report with recommendations to the DOE Sustainability Initiative in an effort to 
secure funding for building upgrades. Students also conducted a school-wide blind taste test of 
bottled water versus tap water. The taste test was documented by the journalism class in a film 
that was submitted to a student film competition, garnering first prize. 
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• School of Cooperative Technical Education: Carpentry students built simulation roofs for the 
Solar Electric class, which were placed in the school's rooftop greenhouse along with other 
components of solar arrays. The roofs are used to practice installing and connecting a solar 
array. The array is connected to an inverter and is used to power small appliances in the 
greenhouse. 

            
For detailed information on School Sustainability Projects, see the Appendix: “Individual School Case 
Studies” section of this report. 
 
6. NYC ENERGY CHALLENGE 

Solar One and its partner, the NYC Department of Education Sustainability Initiative, co-sponsored a 
four-month-long Energy Challenge from November 2014 through February 2015. Students, teachers and 
custodial staff in a record 105 schools competed to reduce electricity usage in their school buildings by 
launching schoolwide energy conservation campaigns. Most efforts focused on simple, everyday actions 
such as turning off lights and unplugging unused appliances when leaving a classroom. The top five 
winners of the Energy Challenge with the greatest reductions were each awarded a $5,000 cash prize 
towards the school budget funded by the NYC Department of Citywide Administrative Services.  
 
Top 5 Winning Schools - Results 

Avg % Reduction Total kWh Saved Lbs of CO2 Avoided $ Saved by Schools 

27.1% 412,440 626,735.67 $27,963.43 
 
105 Competing Schools- Results 

Avg % Reduction Total kWh Saved Lbs of CO2 Avoided $ Saved by Schools 

4.2% 1,647,223 2,503,086.75 $111,681.69 
 

7. PROGRAM EVALUATION 

We use three sets of metrics to evaluate direct delivery of GDL: (1) pre- and post-knowledge surveys, (2) 
results from the New York City Energy Challenge (referenced above), and (3) teacher feedback. And we 
use two sets of metrics to evaluate the SSN: (1) results from the New York City Energy Challenge 
(referenced above), and (2) teacher feedback. 
 
Student Knowledge and Attitudinal Change: Students at direct-delivery schools take written pre- and 
post-knowledge surveys to help Solar One gauge how best to teach to the students in each classroom 
and to assess, post-program, knowledge, attitudes and behaviors. In 2014-2015, the average rate of 
improvement among direct delivery students who received the GDL Energy unit was 39%. [Note all 
direct delivery students in 2014-15 were in high school.] 
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On certain key questions, the average rate of improvement among students was 339%. When asked to 
describe where their electricity comes from, student responses improved by an average of 548%. 
 
Perhaps most importantly, when asked whether they believe they can contribute to solving energy 
problems by making appropriate energy-related choices and actions, 97% of students who received the 
GDL Energy unit answered affirmatively. This is compared to a recent study of NYS middle and high 
school students who had not received the curriculum that showed an average of 67% feel the same way. 
 
“I believe that I can contribute to solving energy problems by making appropriate energy-related 
choices and actions.” 
 

 
 *DeWaters, J.E., Powers, S.E., Energy Literacy of secondary students in NYS: A Measure of knowledge, affect, and behavior.  
Energy Policy (2011), doi: 10.1016/j.enpol.2010.12.049  
 

Based on an independent evaluation under our NSF grant, students at the four schools participating in 
the program demonstrated a statistically significant increase in knowledge about energy, attitudes 
about energy, and confidence that they increased their knowledge and skills related to environmental 
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science and technology. The evaluation also showed gains in interest in environmental issues and 
interest in knowing more about possible green careers.  
 
Teacher Feedback: Solar One surveys its teachers in direct delivery and professional development 
trainings. Here is what they are saying:  

 

 
 
 
Teacher Feedback from Professional Development Workshops: 

“Each educator shined in the light all their own. They are light years ahead of me in being informed 
about the cutting edge of science in their field. This was a wonderful and valuable opportunity for 
me to infuse fresh knowledge and up to date information and philosophy into my lessons.“ - High 
School teacher, NYC 
 
“This material should be the core of students' learning in school. It's relevant to the kids, their 
environment, communities. You can integrate it into all subject areas.”- Middle School Teacher, NYC 
 
"The session reawakened my creativity as a teacher in my lesson planning. Sometimes I get bogged 
down trying to cover my content. The activities have embedded content." -NYC Public School 
Teacher, STEM Institute April 2015 
 
"This was a great and practical workshop that every teacher and administrator should take." -NYC 
Public School Teacher, STEM Institute April 2015 

  

Please rate the GDL program based on the following criteria: 
1 being ineffective, 5 being highly effective 
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Green Design Lab™ Program Future Goals 

 
FUTURE GOALS 
 
Solar One plans to engage at least 25% of the NYC public school system with GDL programming by 
2017, and to expand to other areas across the country. In fact, with almost 400 schools reached by the 
end of the 2015 school year, we have come close to meeting our NYC goal. And, we have begun to grow 
our program outside of NYC. Over the next two years we expect to move forward with a number of 
exciting initiatives, detailed below.  
 
We will continue to implement GDL in two ways: (1) Direct Delivery, for which we partner with New York 
City schools each year to teach the curriculum in their classrooms; and (2) expansion in New York City 
and other areas of the Sustainable Schools Network (SSN), a delivery model offering access to the GDL 
curriculum, professional development for teachers, the opportunity to participate in the annual Energy 
Challenge and a range of program resources.  
 
We are rapidly moving to a fee for service model through, for example, our new NYC DOE requirements 
contract that will cover a portion of our costs, thereby creating a financially sustainable business model. 
We are also growing our NYC DOE partnerships in 2015 to work more extensively with English Language 
Learners and Special Education students based on successful pilots in the 2014-15 school year.  
 
We are excited to announce that Solar One has been selected to provide the educational programming 
for NYC’s Solar School’s program and NYS’s K-Solar program. In September 2014, the City announced a 
major solar schools investment program in 24 school buildings across the five boroughs as part of the 
administration’s new green buildings plan, One City, Built to Last.  And in 2014, NYS launched its K-Solar 
program to bring solar to schools throughout NYS. Under both the NYC and NYS programs, Solar One’s 
Green Design Lab will use the schools’ solar installations as catalysts for educational STEM 
advancement. Solar One will provide professional development and SSN membership and its associated 
curriculum and support services to teachers at solar schools. The Green Design Lab Solar Education 
Program will be a rewarding career pathway opportunity for students, increasing their STEM learning 
and hard-skills training, while providing them with hands-on “green” job skills to prepare them for high 
growth careers in the future.  
 
Based on the success of the Network and the feedback from teachers, we are currently exploring models 
for expanding the Network to new areas nationally, providing access to our curriculum, one-on-one 
technical support, professional development tutorials, and online training tools and STEM guidance for 
teachers outside of New York City. We are developing additional robust content for the SSN, exploring 
new tools, such as video demonstrations and tutorials, and formats through which to train and assist 
teachers. We will seek out feedback from the teachers we have trained to help us develop the best 
content and delivery methods, with two goals: to help sustain and implement the content teachers gain 
through our training, and to expand the ability and effectiveness of the SSN to reach new teachers in 
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other areas. Our program is flexible and well-suited to urban areas, because lessons and activities are 
focused on the local urban environment, and thus are relevant to the lives and surroundings of the 
students.  
 
Over the next year, we will deepen our professional development work in New York City and roll out our 
program to teachers across the country. We will: 
 

1. Deliver targeted, on-site professional development training and ongoing technical support 
through partnerships with NYC DOE and other urban school districts.  

2. Attend workshops at national and regional STEM teacher conferences, to develop relationships 
with school districts and teachers, and lead workshops. Solar One was competitively selected to 
lead a workshop at the upcoming North American Association for Environmental Education in 
San Diego this October.   

3. Reach other school districts, while developing a long-term sustainability model, with a 
framework to guide a national roll-out of the SSN.  

 
Expansion of the SSN will allow us to reach school districts across the country and will require an 
associated commitment of resources. This will include increasing staff dedicated to developing 
additional resources like tutorials, maintaining the site with up to date information, responding to 
technical assistance requests in a timely way, and building ways to gather and evaluate data about the 
effectiveness of our professional development and SSN. In addition to teacher surveys that will provide 
us with valuable feedback, metrics we can use to gauge our success include: number of teachers 
reached; number of curriculum downloads; and number of views of online tutorials or other online 
tools. Our expansion depends on smart planning, which will happen simultaneously with and be 
informed by implementation.  At the same time, we are working to develop additional relationships with 
new and existing funders to help build out the development of our national expansion plans over the 
short- and long-term.  
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About Solar One 
 
Solar One’s mission is to empower New Yorkers with the vision, knowledge and resources to attain a more 
environmentally sound and sustainable future.  
 
 
 

 

Sarah Pidgeon 
Director, NYC K-12 Education 

pidgeon@solar1.org 
 

Esther Siskind 
Director of Programs 

esther@solar1.org 

Christopher Collins 
Executive Director 
chris@solar1.org 

 

37 West 26th Street, Suite 209 
New York, NY  10010 
212 505 6050 phone 

http://www.solar1.org  
http://www.thegreendesignlab.org 
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Appendix: Individual School Case Studies 

 



CLASSROOM DELIVERY
At A. Philip Randolph High School, Solar One Educator, Fronsy Thur-

man worked with teachers to develop a hands-on, integrated program 

based on the Clean Tech curriculum. Over the course of the year, two 

environmental science classes received the Energy and Food units of 

the CleanTech curriculum, reaching approximately 84 students.

Delivery of CleanTech Energy lessons and activities began in Oc-

tober with an energy transfers lab, in which students explored the 

laws of thermodynamics by rotating through six experiment sta-

tions in which they performed and observed energy transforma-

tions. As the classes moved into activities focused specifically on 

electricity such as Power Plant Hookup (an investigation of electric-

ity production) and Magnet Motors (hands-on understanding of the 

principles of electromagnetic induction), the teachers developed 

additional, customized learning materials for each class such as a 

presentation on AC and DC power as well as a research project on 

the history of electricity. The classes continued with the Energy Unit, 

moving into energy consumption and the associated environmen-

tal impacts. The class conducted an energy audit of the classroom 

and inspected the building to evaluate school energy consumption. 

Then, using an online carbon footprint calculator, classes assessed 

the impact of their personal energy use. In the Light Bulb Lab, stu-

dents measured and compared the energy use, efficiency and heat 

loss of various bulb types. Making connections between energy 

habits and environmental issues, students analyzed air quality is-

sues across the country, and took a closer look at climate change, 

its mechanics, causes and impacts through activities such as the 

Air You Breathe and the Carbon Cycle Game. The final months of the 

Energy Unit centered on real-world solutions through engineering 

and innovation. Working in groups, students had the opportunity to 

design and build numerous projects including batteries from com-

mon household materials, solar panel circuits and wind turbine 

blades that maximized power output. These projects encouraged 

students to apply their knowledge to develop solutions, and then 

use critical thinking skills to assess, improve and refine their work. 

To kick off the Food Unit, both classes took a trip to the Science Barge, 

a floating urban farm and environmental education center located 

in Yonkers, NY. At the Science Barge, students looked at industrial 

and local food systems, compared their impacts on human health 

and the environment and toured the Science Barge facilities. Once 

back at school, the students studied the history of agriculture to 

gain a greater understanding of how certain practices evolved. The 

characteristics of modern industrialized agriculture were identified 

and studied in activities such as Food Miles, in which students used 

maps and their geography knowledge to measure the distances that 

some foods travel to reach their plate – followed by a discussion on 

the environmental implications of transporting food long distances. 

In the “Decoding Labels” activity, students brought in wrappers from 

their favorite snacks and investigated the unfamiliar ingredients 

followed by a step-by-step analysis of the nutrition label to deter-

mine what was in their snack and if it was nutritious.

Ms Gartu, screened the film “Food, Inc.” for both classes, through-

out which students held discussions and answered questions on 

topics such as Genetically Modified Organism (GMO) foods and 

potential implications, among others. The classes finished up the 

Food Unit solutions-based activities, such as “Soil Lab” in which 

students performed a series of experiments to test different soil 

properties and gain an understanding of soil health. Students then 

planted vegetable and herb seeds in various soil mixtures, which 

were started in the school’s rooftop greenhouse. 

SCHOOL SUSTAINABILITY PROJECT
Students are renovating the school’s unused rooftop greenhouse 

space in order to establish a hands-on classroom space. Ms. Gartu 

consulted with gardening experts and developed a plant plan and 

irrigation system to be constructed and implemented during June 

and early fall. The greenhouse will be used for coursework in envi-

ronmental science, plant biology, horticulture and urban agricul-

ture. This year, classes renovated an area of the greenhouse for 

seed starting. During the Food Unit of CleanTech, students brought 

in materials to make seed sets and developed a watering plan 

for the remainder of this school year. Further development of the 

greenhouse space will continue in the fall. 

ENERGY CHALLENGE
In this year’s Green Design Lab Energy Challenge, which took 

place from November to February, A. Philip Randolph achieved a 

3.1% decrease in energy use, a great step forward from last year’s 
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4.4% increase. Students conducted a building inspection aimed 

at identifying areas where energy conservation could be improved 

through behavior modification. To help efforts along, students 

mounted a school wide energy awareness poster campaign, en-

couraging the school community to conserve electricity. These ini-

tiatives, coupled with the LED lighting upgrades in the school en-

tryway and auditorium which were installed last year, established 

a foundation for building lasting energy conservation measures at 

A. Philip Randolph.

PROFESSIONAL DEVELOPMENT TRAINING
On February 2, 2015, Sarah Pidgeon and Fronsy Thurman deliv-

ered a professional development workshop for all four NSF partner 

schools held at A. Philip Randolph High School with two APR teach-

ers in attendance. In the third and final year of the NSF program, the 

teachers at A. Philip Randolph took the lead in classroom delivery of 

CleanTech lessons and activities. Fronsy conducted regular onsite 

professional development workshops with one teacher throughout 

the 2014-15 school year. In these sessions, Fronsy trained Ms. Gar-

tu on CleanTech activities, and worked closely with her on lesson 

planning and curriculum integration. In addition, Fronsy modeled 

and co-taught select lessons CleanTech lessons and led unit re-

views with students.



CLASSROOM DELIVERY
During the 2014-15 school year, Solar One Educator Fronsy Thur-

man worked with three teachers at BDCA to design and deliver a 

customized GreenTech program for nine Physics classes, totaling 

approximately 120 ninth grade students. Fronsy and the teach-

ers aligned activities and lessons from the Energy unit of Clean-

Tech with the Physics scope and sequence to sustainably integrate 

CleanTech with existing classroom curriculum. The result was a 

series of intensive multi-day labs and hands-on projects that 

demonstrated real-world applications of scientific concepts and 

enhanced the study of physics by providing a foundation of envi-

ronmental literacy and awareness.

Students began CleanTech with an investigation of conductive heat 

transfer in which they used heat lamps and infrared thermometers 

to test the thermal conductivity of various building materials. Using 

their findings, students calculated specific heat and heat loss, and 

analyzed their results to determine which building materials are 

the most effective insulators.

The Power and Electricity unit of Physics started with a two-day lab 

of energy transfers, in which students gained hands-on knowl-

edge of the First and Second Laws of Thermodynamics by rotat-

ing through six mini-experiment stations, where they investigated 

types of energy and energy transformations. Other activities and 

lessons in this unit included research projects on Edison and Tesla 

and power plants and fossil fuels. As the class shifted into study of 

voltage, resistance and current, students spent two weeks working 

on circuit projects. These projects began with the basics of draw-

ing circuits and progressed into building more complex circuits to 

achieve desired outputs. Students built and measured series and 

parallel circuits using both batteries and solar panels and experi-

mented with the differences between wiring power sources and 

loads in series and parallel.

The unit ended with a survey of electricity consumption. Students 

analyzed electricity bills, learned about electricity consumption of 

household appliances, and conducted a classroom energy audit.

Other highlights from this year included a three-day battery lab, in 

which students were introduced to the concept of energy storage 

and the basic components of batteries. Over the next two days, stu-

dents constructed three types of batteries using common house-

hold materials, measured and compared the batteries’ outputs 

and attempted to power small loads. Innovative ideas emerged 

from their work as students applied their knowledge of power and 

circuits to design their own batteries and test the effectiveness of 

previously unused materials. The enthusiasm for engineering so-

lutions carried over to the final large lab: redesigning wind turbine 

blades. In this lab, students worked in teams to design wind turbine 

blades that achieved a high power output and after they tested their 

prototype designs, the teams attempted to reengineer their blades 

to be more efficient. This project inspired a deeper class conversa-

tion on renewable energy, which was particularly poignant because 

as students move into specialized career and technical courses of 

study next year, many of them will enter electrical and HVAC tracks.

Finally, rounding out the year, in May, a group of students from 

Bronx Design was selected to go on a field trip to the Brooklyn 

Grange, the New York City-based rooftop farm, which is the largest 

rooftop soil farm in the world, producing over 50,000 lbs. of pro-

duce each year.

SCHOOL SUSTAINABILITY PROJECTS
The project planned for this year was to have students install a so-

lar PV system on an outdoor storage facility next to the school’s 

football field, which will power the structure and surrounding out-

door lights. The project which was initially slated to be installed 

during the spring semester, met with a few challenges, including a 

lack of time in students’ schedules for adequate installation train-

ing and technical issues with the PV racking systems. Over the next 

several months, Bronx Design is working to address these issues 

and is planning the installation for next spring.

ENERGY CHALLENGE
This year Bronx Design achieved a 7.3% decrease in energy use 

for the November to February period of the Energy Challenge. This 

is particularly exciting when compared to the respective 4.3% and 

3.1% increases seen in the previous two years. The school hopes 

that continued efficiency measures will lead to a reduction next 
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year. Student efforts to reduce energy use this year included an en-

ergy audit of the school and disseminating the audit findings to the 

school community. As Bronx Design moves forward in implement-

ing renewable energy projects and raising awareness about energy 

conservation, the school looks forward to realizing even greater re-

ductions in future years.

PROFESSIONAL DEVELOPMENT TRAINING
On February 2, 2015 Sarah Pidgeon and Fronsy Thurman delivered 

a professional development for all four NSF partner schools held 

at A. Philip Randolph High School with one Bronx Design teacher 

in attendance. In the third and final year of the NSF program, as 

teachers begin to take the lead in classroom delivery of the pro-

gram, Fronsy conducted weekly and bi-weekly onsite professional 

development workshops with two teachers throughout the 2014-15 

school year. In these sessions, Fronsy trained partner teachers on 

activities and worked closely with them on curriculum integration, 

lesson planning and materials prep. In addition, Fronsy modeled 

and co-taught lessons in two of the nine Physics classes, which the 

partner teachers then delivered in the other classes.



CLASSROOM DELIVERY
Solar One K-12 Education Director Sarah Pidgeon delivered Clean 

Tech to 9th grade students at Energy Tech High School for the Fall 

Semester, while Solar One Educator Graham Smith delivered Clean 

Tech to 10th grade students for the Spring Semester. Eight class-

es of 214 students received lessons and activities from the Clean 

Tech Energy curriculum. Energy Tech opened its doors to its inau-

gural freshman class in September of 2013. The school is an Early 

College Initiative school serving students in grades 9-14. Student 

learning centers around STEM and engineering and students have 

the opportunity to pursue an Associate’s degree while in atten-

dance. In addition to Solar One, Energy Tech students receive aca-

demic support and mentoring in and out of the classroom through 

partnerships with LaGuardia Community College, Con Edison, and 

National Grid. 

Solar One kicked off the year delivering sections of the Energy Unit 

with Living Environment teacher Elizabeth Yablon. Ninth grade stu-

dents participated in lessons including the boiler room tour, energy 

transfer stations, building series and parallel circuits, and conduct-

ing a classroom energy audit.  Students explored renewable energy 

through wind turbine design, battery building, and building mini so-

lar racers. Sarah Pidgeon worked with Ms. Yablon to modify Solar One 

worksheets so that the activities delivered would be counted towards 

the student’s lab credits for the year. The Clean Tech curriculum 

reinforces topics covered on the NYS Living Environment Regents 

Exam, especially the section on human impact on the environment. 

This Spring there was a free response question on the Regents Exam 

about solar power, and students reported that they felt confident an-

swering the question after participating in the Solar One program. 

During the Spring semester, Solar One Educator Graham Smith de-

livered advanced lessons and activities from Clean Tech to the 10th 

grade students.  This programming built on the lessons delivered 

throughout the course of Year 1. Students participated in activities 

such as Follow the Exit Sign for Savings where they conducted an 

audit of the exit signs around the school to calculate efficiency. The 

students also calculated the ROI for replacing bulbs with LED’s.  In 

addition to the exit sign audit, students used light meters to au-

dit classroom lighting and measured conductive heat transfer of 

different building materials. To wrap up the semester, Mr. Smith 

taught students how to solder and then students worked in groups 

to build and solder mini Solar USB chargers. 

This April, a select group of 10th grade students participated in 

a USGBC Green Professional (GPRO) Fundamentals certification 

training and exam at Solar One’s Green Workforce Training Lab. 

Ten students took the exam, and 7 students passed and received 

the GPRO Fundamentals Certificate.

In May 2015, 9th and 10th grade students participated in field trips 

to Solar One to conduct water quality testing and explore Stuyves-

ant Cove Park. In addition, Solar One scheduled a field trip for 10th 

grade students to visit the Brooklyn Grange Rooftop farm in Queens 

to learn about urban farming in NYC.

ENERGY CHALLENGE
The school community at Energy Tech is extremely dedicated to 

working on energy efficiency and carbon footprint reduction. En-

ergy Tech shares a building with another Solar One partner school- 

IS 204 Oliver W. Holmes and Sarah Pidgeon was able to work with 

both schools throughout the Green Design Lab Energy Challenge. 

Working together, the schools achieved a 11.7% electricity reduc-

tion for the building. 

In order to reduce electricity consumption students worked on a 

poster campaign encouraging the school community to save en-

ergy. The teachers continued last year’s un-plug policy, appliances 

were turned off and unplugged at the end of the day, and lights 

were turned off as soon as teachers and students left the room. 

Many classrooms have good sun, so daylighting is used whenever 

possible.  Students in the Green Team after school club took notes 

on any classroom left with lights or appliances on at the end of the 

day and then the data was shared through a teacher newsletter to 

help inspire the school community to save energy.  

PROFESSIONAL DEVELOPMENT TRAINING
This year Solar One delivered professional development training 

to 3 teachers on June 22nd and June 23rd to prepare them for 

a solar focused summer program in partnership with Con Edison. 

Additionally, Sarah Pidgeon met with Living Environment teacher 

Elizabeth Yablon weekly on Wednesdays during prep periods and 
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after school to do lesson planning and professional development.  

Solar One has an additional PD scheduled for August 12th to train a 

new Physics teacher on the Clean Tech curriculum. 

This year Solar One also delivered Green Industry Certification train-

ing for teachers. Three teachers from Energy Tech participated in the 

GPRO Electrical Certification training and passed the exam receiving 

a certificate from Urban Green Council. 

 SCHOOL SUSTAINABILITY PROJECT
Sarah Pidgeon worked with Green Team Coordinator Antonette 

Bartelucci to grow and plant air quality improving plants for each 

classroom in the building. Students started with cuttings from a 

Spider Plant and a Golden Pothos, which are plants identified by 

NASA to help improve indoor air quality or IAQ. Once each plant 

had sufficient root growth, students planted them in soil and gave 

a plant to each classroom teacher. Students in the Green Team also 

made recycling bin lids from cardboard, and started a worm com-

post bin for the school using red wriggler worms. This summer, So-

lar One is going to support students that are taking part in the Solar 

Case Study project with Con Edison. As part of this summer work-

shop, Solar One Educators are going to help re-design the large 

mobile solar charger with larger solar panels, and interchangeable 

batteries so that the charger can be used at next year’s Robotics 

competition to charge multiple robots. 

“The students began to understand how 
problematic greenhouse gas emissions can 
be for the environment, and how problematic 
climate change and global warming are.”

–Elizabeth Yablon,
9th Grade Living Environment Teacher



CLASSROOM DELIVERY
Solar One Educator Alex Smith delivered the Clean Tech Energy 

pro-gram to Seniors in the Construction track at High School for 

Con-struction Trades, Engineering and Architecture (HSCTEA). 

Over the course of the year, all 3 senior Construction classes 

participated in the energy program and expanded on Solar One’s 

programming delivered to the 11th grade engineering students 

from the year prior.  Alex Smith co-taught with Steven Flynn, the 

12th grade Con-struction teacher and provided support and 

professional development to the previous year’s partner teachers, 

Ed Hawkins and Keith Williams.  This year, the Clean Tech program 

helped to lay the foundation for a capstone project in which all 3 

CTE tracks (Architecture, Engineering, and Construction) will 

collaborate on a sustainability project.  This has been a goal for 

HSCTEA since they opened.

Alex began the year by delivering lessons from the Energy Unit to 

79 students.  Students participated in nearly all of the hands-on 

classroom activities such as The Light Bulb Lab, and Too Bright or 

Just Right. Students were extremely engaged in discussions about 

climate change after participating in the Clean Tech lesson Climate 

Dots which explores the relationships between the causes and im-

pacts of climate change. Two students even wrote a rap song about 

climate change and shared it with the class. During the last school 

year, students submitted lighting audit data to the DOE Division of 

School Facilities with recommendations for installing vacancy sen-

sors. After receiving the report, the DOE installed sensors in every 

room in the building. The newly installed vacancy sensors are a 

clear example for students that the school is committed to electric-

ity reduction.  This led students to explore how energy savings relate 

to a building’s carbon footprint.  For the final month of the program, 

students worked on the capstone school sustainability project for 

the year where they explored how to implement renewable energy 

production at their school.  Students charted out the solar potential 

of multiple locations on their school grounds to determine the best 

place for a solar array.  This data became the backbone for designs 

that Steve Flynn hopes to build with future classes. Mr. Flynn is 

also looking forward to incorporating PV lessons from Clean Tech 

into his curriculum in the future. He also hopes to expand on the 

Solar One lessons and have students work on PV system design and 

construction.

During the final two weeks of school, Alex worked with teacher Ed 

Hawkins and his Senior Engineering classes. The classes took the 

data and PV designs from the construction classes and developed 

project proposals addressing the benefits of renewable energy and 

why HSCTEA would be a good candidate for solar.  The work by both of 

these classes will lay the ground work for next year’s Seniors, across 

all 3 CTE tracks, to work together to design and install a PV array.

ENERGY CHALLENGE
During the Green Design Lab Energy Challenge, HSCTEA had an 

overall electricity reduction of 7.3%. The vacancy sensors that the 

school installed last year were likely a large contributor to this 

year’s reduction, and will provide savings for years to come.  The 

sensors also have the added bonus of making students aware that 

the school values energy efficiency.  Students were able to see the 

reduction in energy use that resulted from last year’s program.  

This helped to motivate student involvement including the devel-

opment of a student led school-wide energy awareness campaign, 

and the school commu¬nity continued to work on saving energy 

throughout the challenge.  Students all identified that the school 

had installed the sensors the year before, and decided to focus on 

reducing consumption by turning off classroom appliances.   Keith 

Williams, the 11th grade teacher who Alex worked with last year, 
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continued to teach his classes with daylight instead of the over-

head lights and used the practice to educate his students about 

how small changes have significant impacts. This roll over in be-

havioral change from the previous year characterizes the school 

community and is encouraging for sustained impacts of the Clean 

Tech program at HSCTEA. 

PROFESSIONAL DEVELOPMENT TRAINING
This year, Alex provided multiple on-site Professional Development 

trainings.  As part of the program, the school received a materi-

als toolkit to supply partner teachers with materials to run the ac-

tivities on their own.  The materials tool kit was key to inspiring the 

teachers to explore the Clean Tech curriculum and determine how 

to incorporate the lessons into their classes.

Over the course of a month, Alex worked during free periods with 

last year’s partner teacher, Keith Williams.  Alex went through digital 

copies of the curriculum with Mr. Williams and helped him download 

the specific lessons that he wanted to lead on his own with his 11th 

grade engineering class. Once the lessons were chosen, Alex went 

though the materials toolkit with Mr. Williams to show him what he 

needed for each lesson and how to use the different materials.  

Steven Flynn was also given access to the materials and through 

co-teaching learned how to deliver lessons from the Building Sci-

ence and Renewable Energy units which fit well into his program 

next year.  

At the end of the year, Alex met with Ed Hawkins to discuss how the 

Renewable Energy curriculum can fit into his senior engineering 

projects.  In June, students completed a renewable energy design 

project developed by Mr. Hawkins and Alex, which will also help 

Mr. Hawkins develop a framework for continued renewable energy 

design projects with his students.  

SCHOOL SUSTAINABILITY PROJECT
Similar to last year, the Senior students were very interested in how 

solar energy could help make their school more sustainable.  The 

classroom teacher, Steven Flynn, was very interested in seeing if 

the school’s outdoor construction skills yard could use solar to fa-

cilitate building projects. Over the course of a month, Mr. Flynn’s 

students learned how photovoltaic cells work and how to site the 

best location for them.  They used industry tools to determine 

which locations in the construction yard would receive enough so-

lar radiation, and which would not. The student-collected data was 

spatially mapped so that they could determine how much power 

the site could provide.  This project was then handed over to one 

of the 12th grade engineering classes who began drafting letters 

of support to initiate the project.  The students spent time relating 

current news on climate change impacts to the benefits of solar 

energy.  This will be the set up for a concerted effort next year where 

the 3 CTE tracks of the school: Engineering, Architecture and Con-

struction, will all work together to learn how to design, install and 

operate a solar array.  A project that unifies the different tracks has 

been a goal of HSCTEA since the school began. Over the summer, 

students and teachers from HSCTEA will draft a budget, and next 

year Solar One will help HSCTEA implement this project through the 

Sustainable Schools Network.



CLASSROOM DELIVERY
During the 2014-2015 school year, Solar One Educator, Karen 

Alsen, delivered CleanTech activities to 10th grade students at 

Queens Vocational and Technical High School (QVTHS). Over the 

course of the year, 4 Living Environment classes received the En-

ergy and Materials units of the CleanTech curriculum, reaching ap-

proximately 69 students. 

Delivery of the CleanTech curriculum began in November with all 

classes focusing on the Energy unit. The activities were custom-

ized to connect the living environment curriculum to energy ef-

ficiency and climate change. Students took an in-depth look at 

where electricity in New York City comes from, with activities such 

as Powerplant Hookup and Build a Generator, which have students 

sequence the steps of electricity generation in a power plant and 

design and construct a small electric generator. Students then ex-

plored how the conventional energy system is contributing to en-

vironmental degradation and climate change through air pollution 

and the greenhouse effect. Students increased their understanding 

of the causes and implications of climate change through activities 

such as Carbon Cycle and Sea Level Rise Mapping.

Throughout the year, the lessons and activities were framed to be 

solutions-oriented. Students conducted a classroom energy au-

dit and discussed ways to conserve energy in their lives. Students 

learned about sustainable energy alternatives by exploring renew-

able energy technologies such as wind power and solar photovol-

taic technology. Students engaged in hands-on activities such as 

Wind Turbine Blade Design and Solar Cars and Battery Building.

During the second half of the year, students explored sustainable 

building design using activities from the Green Design Lab’s Ma-

terials unit that focus on energy efficiency. Students tested the 

conductive and insulating potential of several different building 

materials with the Heat Transfer Lab activity. They investigated 

green design alternatives by learning about biomimicry, which is 

an approach to sustainable design solutions based on patterns and 

strategies found in nature.  Students also participated in a life cycle 

analysis where they investigated the stages of a product’s lifecycle 

and discussed steps that they could take to consume in an envi-

ronmentally and socially ethical way. 

The classes that participated in Cleantech were also visited by engi-

neers from NYU Polytechnic School of Engineering and the Director 

of Education at Brooklyn Grange, which is a rooftop farm in Long 

Island City. Students also took a field trip to the NYU Polytechnic 

campus and met with several students who were involved with en-

gineering and robotics research. Students also visited the Brooklyn 

Grange’s rooftop farm and learned about local agriculture, bee-

keeping and urban ecology.

ENERGY CHALLENGE
In this year’s Green Design Lab Energy Challenge, students launched 

an energy awareness campaign, where they hung posters through-

out the school building, encouraging people to save energy. Stu-

dents also graphed energy data to raise awareness and track their 

progress throughout the competition.  Overall, Queens Vocational 

High School reduced electricity consumption by 9.9% during the 

Energy Challenge. 

PROFESSIONAL DEVELOPMENT TRAINING
Teachers John Clark and Keith Miller received professional devel-

opment training throughout the course of the year. Karen and Mr. 

Miller met for a total of 24 hours to do lesson planning. Each week, 

Karen would lead a lesson with Mr. Clark’s 2nd period class and he 

would then replicate that activity with his physics classes. Mr. Clark 

also attended a full day of training during a professional develop-

ment training day in February. At the end of the school year, the 

teachers met with Karen to reflect on the activities that they will 

continue to use and to brainstorm potential modifications.
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SUSTAINABILITY PROJECTS
This year at QVTHS, students surveyed the entire school in a blind 

taste test to see if they preferred the taste of bottled water to tap 

water. The experiment was documented by the journalism class 

and entered into National Wildlife Federations’ Young Reporters for 

the Environment competition, where they received first place. Stu-

dents also conducted an electricity audit of the school and made 

recommendations for how the school can upgrade its lighting to be 

more energy efficient. Students wrote a report on their findings and 

recommendations and submitted them to the Office of Sustainabil-

ity in an effort to secure funding to make some of these upgrades. 

In addition to the audit, each student at QVTHS designed a blueprint 

for how they would re-envision their school to be more sustainable. 



CLASSROOM DELIVERY
During the 2014-15 school year, Solar One Educator Fronsy Thur-

man delivered programming to four, semester-long Solar Electric 

classes at the School of Cooperative Technical Education, reaching 

approximately 77 students. Co-op Tech is a school designed to pro-

vide career and technical training for students aged 16-21 who at-

tend another academic high school or have already obtained a GED 

or diploma. In Solar One’s second year at Co-op Tech, Fronsy and 

the Solar Electric teacher continued to refine concepts and activi-

ties from CleanTech, integrating them with the existing classroom 

curriculum to create a program that enhances student learning by 

providing a real-world context for renewable energy and offering 

hands-on projects that emphasize problem-solving and innovation.

Each class began the semester with a soldering workshop, a neces-

sary skill for both general electrical work and solar construction. 

Students became familiar with soldering tools and techniques by 

constructing several projects including wire splice configurations 

and strings of solar cells. 

One highlight of the program at Co-op Tech was the emphasis on 

merging critical thinking with hands-on projects through engineer-

ing and redesign. Students were given background information and 

basic instructions for building a project. Upon completion, students 

evaluated the success of their finished work and then applied their 

knowledge and experience to a second project in which they im-

proved upon and reengineered their initial design. For instance, in 

the lesson about electricity production at power plants, students 

were introduced to the basic principles of electromagnetic induc-

tion and built simple “shake” generators using super magnets and 

copper wire and then applied their knowledge of gears and gear 

ratios to construct hand-cranked generators.  In one of the most 

engaging lessons, students were introduced to the basics of bat-

tery technology and constructed batteries using common house-

hold materials. The students redesigned their batteries, and built 

circuits to power a variety of loads in the classroom (small light 

bulbs, fans and a radio). 

Students then moved into lessons that focused heavily on solar. In 

one activity, students assembled a SEEK (Solar Electric Education 

Kit), a small scale version of a home solar system, which familiar-

ized them with the components of a system and how they should 

be connected. Students had the opportunity to use both analog and 

digital Solar Pathfinders to conduct solar site assessments of the 

school building’s roof.

This year, 13 students from Co-op Tech attended a USGBC Green 
Professional (GPRO) Electrical course at Solar One’s Workforce 

Training Lab. After the training, students sat for the GPRO Electrical 

Certification Exam; 11 passed and are now GPRO Electrical 

certified.

SCHOOL SUSTAINABILITY PROJECT
Co-op Tech has a large rooftop greenhouse, consisting of several 

rooms, much of which is unused. This year, John Isaza, the Solar 

Electric teacher, received a large portion of the greenhouse to be 

used with his classes. The carpentry class constructed two simula-

tion roofs, one flat and one pitched, for the Solar Electric class. Solar 

panel racking systems were attached to the roofs and they were 

placed in the greenhouse along with other components of solar ar-

rays (inverter, charge controller, etc.) Students conducted solar site 

assessments, installed the panels, and connected the system. The 

PV array, which is chiefly a teaching tool, can also be used to power 

lights, laptops and other small loads. The mobility of this system is 

important because there is a possibility that the school may relo-

cate within the next couple of years.

ENERGY CHALLENGE
During this year’s Solar One NYCDOE energy challenge, Co-op 

Tech achieved a 5.7% reduction in electricity use for the months 

of November-February, a larger reduction than last year’s 4%. This 
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is commendable given that the school faces a few challenges to 

energy reduction including night and day classes that keep the 

building in continuous operation for longer periods of time, large 

machinery used in technical classes and the need for continual air 

exchanges in certain school facilities. The custodial staff at Co-op 

Tech has a background in energy management and is enthusiastic 

about energy efficiency, so Co-op Tech looks forward to further en-

ergy reductions next year. 

PROFESSIONAL DEVELOPMENT TRAINING 
Mr. Isaza, the Solar Electric teacher, attended a BPI Multifamily 
Building Operator and a GPRO Operations and Maintenance train-

ing given for teachers at Solar One’s Workforce Training Lab. Dur-
ing the school year, Solar One Educator Fronsy Thurman delivered 
a series of customized coaching sessions with Mr. Isaza, in which 
they reviewed activities, adapted CleanTech lessons to fit existing 
courses and developed resource lists for teachers and students. 

“All material was very much relevant to subject 
area. Students never had a dull moment.”

–John Isaza, Solar Electric teacher, Coop Tech



CLASSROOM DELIVERY
Solar One Educator, Alex Smith, delivered CleanTech to 11th grade 

students at Baruch College Campus High School.  Over the course 

of the year, five classes totaling 141 students received customized 

lessons from CleanTech’s Energy, Water and Materials Units.  Ba-

ruch is an academically rigorous high school with the majority of 

graduates going on to four year colleges.  Solar One partnered with 

chemistry teacher Tamar Klein to deliver these lessons, and to put 

chemistry lessons into an environmental context.

Alex began the year by delivering lessons from the Energy unit.  Stu-

dents participated in a number of activities that helped to contex-

tualize NYS Chemistry Regents Exam topics through the lens of real 

world environmental issues. Ms. Klein and Alex modified CleanTech 

activities in order to highlight the connection to chemistry.  In a 

highlight of how chemistry relates to energy usage, students were 

taught how different types of light bulbs operate with different ele-

ments.  The lesson was modified to highlight the use of tungsten in 

incandescent bulbs, mercury in fluorescent bulbs and the variety 

that make LED’s work.  The students made the connection to differ-

ent elements having different capabilities.  This gave the students 

context through chemistry as to why different light bulbs technolo-

gies require different amounts of electricity to work.  The students 

extrapolated that through chemistry even more efficient lighting 

technology can be created.  The lessons continued to relate this 

to energy production and the greenhouse gases that are released 

from conventional energy production.  This provided another con-

nection to chemistry, as the students compared the different gases 

and the composition of the molecules that make them.

Students continued with a selection of different lessons from the 

Water and Materials units. Alex and Ms. Klein continued to modi-

fy the CleanTech lessons into a chemistry context.  The culmina-

tion of these activities was a design activity where students tried 

to reduce water pollution into the New York City harbor.  Students 

learned about New York City’s combined sewer system and the en-

vironmental impact that results when the combined sewer system 

overflows raw sewage directly into rivers and oceans.  Students re-

searched different storm water mitigation strategies, then devel-

oped designs that they believed would help to solve overflow prob-

lems.  To get an understanding of the system, students toured the 

streets around their school to calculate the amount of water that 

would enter the sewer system during an average rainstorm.  During 

the tour, students noted all the permeable surfaces on the street to 

better understand how those spaces reduce the amount of storm 

water entering the sewer system.  

Solar One also facilitated a green career day for participating stu-

dents. With support from New York University’s Wallerstein Collab-

orative, Solar One organized a career discussion for 11th grade stu-

dents with professionals in the sustainability field.  A guest speaker 

from Hazen and Sawyer, a water engineering firm, presented on 

current initiatives that NYC is undertaking to manage storm water 

and mitigate water pollution.  This discussion exposed students to 

what it is like to be an engineer and helped inform their own de-

signs for managing storm water.

This year’s program at Baruch demonstrated that the CleanTech 

Curriculum can be very successfully integrated into a NYS Chem-

istry Regents class.  The program was especially successful due to 

extensive planning sessions between Ms. Klein and Alex.  As a first 

year teacher, Ms. Klein was extremely receptive to taking time to 

learn new content.  The different units of the CleanTech curricu-

lum provide plenty of overlap with topics for Chemistry Regents.  

Ms. Klein also led CleanTech activities on her own without Alex’s 

assistance.  Ms. Klein has already indicated that she plans to use 

the materials she was given to deliver lessons from CleanTech next 

year.  This is a great success for the sustainability of the CleanTech 

program in the school.

ENERGY CHALLENGE
Despite concerted efforts, Baruch’s electricity use increased by 

44% during this year’s energy challenge.  The school was under 

construction on multiple occasions this year. The school received 

a new PA system and new smartboards in many rooms that did 

not previously have them.  Not only did the construction lead to 

increases in energy use during night and weekend work hours for 

school contractors, but the work was also focused on an increase 

in installed electrical devices throughout the school.  New smart 

boards in the classrooms are a wonderful resource for teachers 
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and students, but the technology can have significant impacts on 

electricity consumption.  Student poster awareness campaigns, 

energy audits and conservation measures were diligent, but not 

enough to overcome construction and new technology.  The stu-

dents’ sustainability project, described below, was also intended to 

help reduce the schools electrical consumption.  Once construction 

is complete, the school is poised for energy savings in the future.

PROFESSIONAL DEVELOPMENT
Baruch is a longtime partner of Solar One.  In many ways, the cul-

ture of environmental awareness has been incorporated into the 

culture of the school.  Ms. Klein however was new to the school 

and to the CleanTech program.  Alex and Ms. Klein met most Thurs-

days from mid-October through June.  During their meetings, they 

would review lessons and activities from the CleanTech curriculum 

and compare them to Ms. Klein’s schedule to determine the best 

fits into the chemistry curriculum.  Alex would explain the activi-

ties and the learning goals for the students, and Ms. Klein would 

determine the chemistry topics they applied to.  Through this plan-

ning and modification Alex and Ms. Klein transformed lessons from 

CleanTech into chemistry lessons.  Ms. Klein also participated in a 

full day intensive training on the CleanTech curriculum on Febru-

ary 2, 2015.

SUSTAINABILITY PROJECTS
Baruch College Campus High School comprises the first 5 floors 

of a highrise commercial building that the New York City Depart-

ment of Education does not own. This makes it difficult to complete 

greening projects at the school site. In the 2012-13 school year, 

Solar One helped facilitate the installation of lighting occupancy 

sensors for the school building. This year, the school tried to find 

ways to reduce electricity in other ways.  Students analyzed the im-

pacts of school laptops being plugged in even after they were fully 

charged. They developed and presented a report suggesting the 

school hook up timers to the laptop cart power cords.  This saves 

energy by turning off the laptop cart charging overnight but en-

sures that the laptops are always charged when needed for lessons.



CLASSROOM DELIVERY
During the 2014-2015 school year Solar One Educator Karen Alsen 

delivered CleanTech to 10th grade students at the High School for 

Energy and Technology (HSET). Over the course of the year, 4 HVAC 

classes received the Energy and Materials units of the CleanTech 

curriculum, reaching approximately 92 students. 

Delivery of the CleanTech curriculum began in October with all 

classes focusing on the Energy unit. The activities were customized 

to explore the fundamentals of energy as they relate to HVAC 

applications. The unit kicked off with the Energy Transfers activity, 

which focuses on the first and second laws of thermodynamics and 

how they lay the foundation for understanding energy efficiency. 

Students took an in-depth look at where electricity in New York 

City comes from, with activities such as Powerplant Hookup Game 

and Build a Generator, which has students sequence the steps 

of electricity generation in a power plant through various energy 

transfers and then design and construct a small electric generator. 

Students also explored the electricity grid through the Series and 

Parallel Circuits activity. Students increased their understanding of 

the causes and implications of climate change through activities 

such as The Carbon Cycle Game and Sea Level Rise Mapping. 

During the second half of the year, students explored sustainable 

building design using activities from the Clean Tech Materials unit 

that focus on energy efficiency. Students tested the conductive 

and insulating potential of several different building materials with 

the Heat Transfer Lab activity. They then analyzed the feasibility of 

using different building materials and made recommendations for 

energy-efficient and sustainable building alternatives.  Another 

component of sustainable design that the students explored was 

passive solar design. Students designed and built solar ovens and 

measured the temperature inside the oven which helped to drive 

home the idea that the sun is a powerful and underutilized source of 

energy. The students also had the opportunity to better understand 

how their school building is heated by visiting the school’s boiler 

room and taking a tour with the school custodian engineer. 

In February, Solar One organized a field trip to visit the Center for 

Sustainable Energy at Bronx Community College. HSET students 

met with college students and faculty who are researching biofuels 

and solar panel efficiency. 

Solar One’s Green Workforce Training Instructor, Josh Vedder 

helped to prepare HSET students for careers in the green building 

industry by training 53 11th grade students in the BPI Building 

Science curriculum. Thirty students were selected to take the 

exam, and 23 of the 30 passed and received a BPI Building Science 

Certificate. This certification will help to give them a competitive 

edge in starting their careers or post-secondary education.

ENERGY CHALLENGE
In this year’s Green Design Lab Energy Challenge, students in all 

classes launched an energy awareness campaign where they hung 

posters throughout the school building, reminding people to save 

energy. Karen worked with the school’s Green Team to encourage 

students and teachers to conserve energy. Despite the school 

communities efforts to save electricity, HSET had a 5.7% increase 

in electricity consumption during the challenge. The students and 

teachers had difficulty engaging other schools that share the building. 

PROFESSIONAL DEVELOPMENT TRAINING
During the 2014-2015 school year, teacher Alrick Crowe worked 

closely with Karen to modify Cleantech activities so that they are 

closely aligned with the HVAC curriculum. Throughout the year, 

Karen and Alrick co-taught classes using Clean Tech activities. 

Karen provided materials, technical support and content-specific 

knowledge as it pertains to sustainability and climate change 

while Alrick ensured that the lessons were tied to specific HVAC 

content areas. Green Workforce Instructor Josh Vedder also trained 

Alrick Crowe to successfully obtain certifications in BPI Multifamily 

Building Operator and GPRO Electrical training.

SCHOOL SUSTAINABILITY PROJECT
This year, HSET re-built the school’s mobile solar-powered charger. 
Students learned how to do a simple solar installation using 
a photovoltaic cell, battery, charge controller and inverter. The 
solar system was installed on a hand truck so that it could be 
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moved around the school campus. This allowed the students to 

gain a better understanding of solar PV placement for maximum 

efficiency. Once the installation was complete, students were able 

to charge their cell phones using renewable energy. 

“One lesson that really stood out for me was 
the lesson that gave students the opportunity 
to build their own microwaves [solar ovens]. 
The level of engagement for that lesson was 
truly remarkable. Students were determined 
to create the best design. Students would 
constantly evaluate their creation vs. other 
students in the class, and would then revise 
their work. It was really great to see.” 

–Alrick Crowe, HVAC teacher, HSET
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