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ABSTRACT 

The goal of our project on wind and solar power was to educate and inspire the students of Henley Middle School as 
a part of the overall “Wind for Schools” initiative. The installation of a forty-five foot wind turbine and solar voltaic and 
thermal panels is planned for December 16, 2011 at Henley Middle School thanks to a grant from the U.S. 
Department of Energy. The main goal for this “Wind for Schools” project is to make the Henley school system and 
community more aware of the overall beneficial aspects of wind and solar energy. Our team’s purpose was to 
continue the project that began last year, which involved interacting with the middle school students as a means to 
inform and excite them about the sustainable energy coming to their school. During a period of two school days, we 
educated Henley sixth graders through a PowerPoint presentation and group experiments involving the manipulation 
of solar and wind energy. Our ideas for the workshop were adapted from close consideration of the results of the 
workshop held at Henley Middle School last year. Through discussions with teachers and an addition of our own 
ideas for the workshop, we were able to develop a successful lesson plan that received positive feedback from both 
students and faculty. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
INTRODUCTION 

Henley Middle School received a grant from the United States Department of Energy through the Wind for Schools 
program that is funding the installation of a wind turbine, photovoltaic panels, and solar heating, making Henley the 
first school in the state to use a combination of these three systems. These green technologies are not being 
installed with the goal of providing enough power to take the school off the grid; instead, they are aimed at enhancing 
the environmental education of Henley students and the Albemarle community. The Skystream turbine will provide 
about 24 kilowatts of power, while the roof and ground mounted solar panels will provide about 40 kilowatts, close to 
6% of the school’s total energy usage. Our objective was to spread the knowledge about these different pollution-
free, renewable sources of electricity before the installation kicked off. We aimed to educate and excite Henley 
Middle School students about wind and solar energy, and specifically wanted to teach them about how the 
technology works and how it will benefit their school and community. Furthermore, we taught the students ways to 
educate their peers and families about the benefits of renewable energy and how to extend sustainable habits to their 
everyday lives. 
  
Our main community partner for the project was Susan Guerrant, the librarian and leader of the environmental club at 
Henley Middle School. Other community partners included the Henley sixth grade teachers, the Albemarle County 
Public School System and the Virginia Center for Wind Energy, particularly Director of Education, Remy Luerssen. 
The partner’s needs that we were working to fulfill, as previously mentioned, were as follows: to educate within 
Henley Middle School, to excite and enthuse Henley students, parents and staff, and to see through the completion 
of this ongoing project successfully. The stakeholders for this project consisted of the teachers, Albemarle County 
Public School Board, Henley parents, students, the government, and the community as a whole. Through completion 
of this project, the stakeholders benefitted from becoming better informed about renewable energy in their 
community. At the same time, the stakeholders could have been negatively affected because they would have had to 
adjust to the visual appearance and effects of the wind turbine and solar panels, as well as the heightened publicity 
surrounding the project. 
  
We approached this issue by specifically reaching out and educating sixth grade science classes in line with the 
renewable energy part of their curriculum, and by giving the teachers the opportunity to come to us with any 
questions or ideas involving ways to better educate and involve the students. While our group came to them with 
some topics and activities in mind, it was hugely beneficial to take into account the teachers’ experiences and goals 
for this project. Our hope is that we have left a lasting mark on the students, so that they can continue to spread what 
they have learned about wind and solar energy to their peers and families even after we leave. When teaching and 
guiding the sixth graders, we used multiple hands-on activities, web-based presentations, and take-home pieces to 
keep the students both involved and entertained. 
  
With the completion of this project, we hope that we have not only educated Henley Middle School students about 
the benefits of sustainability and wind and solar power, but reached the entire Charlottesville community as well. 
Generating enough enthusiasm about environmental sustainability was the first step towards the students’ education 
of their friends and family into the future, through their use of the upcoming installation of the wind turbine, 
photovoltaic panels, and solar heating system. 
 
 
 
 
 
 
 
 



APPROACH 
 
The following activities were potential ideas that we brainstormed and proposed to our community partners, Susan 
Guerrant and the 6th grade teachers, for the Henley students to do. 
  

● Build your own wind turbine: By providing a certain amount of materials, we would urge the students to build 
what they believe a wind turbine looks like. Then, we would ask how they believe the wind turbine functions 
compared to how it actually works. We could also show diagrams or a model of how the actual wind turbine 
will look and function. 

● PowerPoint Activity: From there, with a PowerPoint presentation, we could move on to educate the students 
of all the types of energy, such as hydroelectric, biomass, or nuclear, with a specific concentration in solar 
and wind energy. 

● Global Warming Short Slideshow: This short slide show would allow them to build a greater understanding 
of how the small things they do in their everyday life can have a greater impact on the environment. It’s a 
catchy and engaging visual to give them a step-by-step idea of how to help the greater cause. There is no 
one solution to this big problem we face every day. 

● Group activity: We would divide the students into small groups and give them an interactive quiz to complete 
prior to our PowerPoint presentation to see what they already know, or think they know, about energy. Then, 
we would let them see their results in comparison to the facts. 

  
The approach we decided to take is by using the Teacher-Learning Model: 
  
The first part, “Invite”, is where we presented the problem. In the first fifteen minutes, three of our group members 
gave the opening PowerPoint presentation. We began with a simple and concise quiz, focusing on wind and solar 
energy, to gauge the students’ knowledge and interest in the potential of alternative energies. The opening 
presentation consisted of dispelling myths about renewable energy sources, simple explanations of how the wind 
turbines, photovoltaic’s, and solar heating work, and ways the amount of energy produced can relate the concerns of 
a sixth grader. 
  
Following the presentation, we then shifted into the second part, “Explore, Discover, Create”. The students were 
separated by their classes into two groups, with approximately twenty-five minutes allotted for each of two different 
activities. The first activity was focused primarily on wind energy, and it was run by two of our group members.  We 
demonstrated and explained the hands-on activity that involved small groups of the students to construct a fan from a 
pie plate, place candles beneath it, and see how heat moves air and can produce wind energy. The activity sheet 
provided to the students for this workshop can be found at the end of this report. 
  
The second activity once again involved the students dividing into small groups. This workshop involved the 
construction of a circuit that consisted of a small photovoltaic, wires, and a light bulb, fan, and toy telephone that 
buzzed. The students were prompted to experiment with the panel, and observe what happened when changes were 
made, such as position of the solar panel tilting toward or away from the light source, distance from the light source, 
and other variables that solar energy systems can experience (See activity design at end of report). A lamp was used 
as a light source for each group’s solar panel. 
  
In the end, we shifted into the third and fourth parts of the teaching-learning model, “Propose Explanations and 
Solutions” and “Take Action”, in which we reserved up to fifteen minutes for a debriefing session, as requested by the 
sixth grade teachers. We had a conclusion PowerPoint prepared to summarize the take-home points from the two 
hands-on workshops. This PowerPoint also included slides about interpreting the web-based panel that will be 
located in the lobby to show energy savings from the wind and solar technologies, and slides to inform the students 
of the purpose of the wind turbine, photovoltaic cells, and solar heating system at Henley Middle School. Additionally, 
we provided a “take home” outline that informed students about the kick-off event on December 16th and additional 
“green” practices they could practice in their everyday lives. 



 
TIMELINE 
 
Defining Goals 
 
The first steps towards a successful project included conversing as a group and discussing our goals for the 
semester. In late September, we defined our goals and expectations for our project at Henley Middle School. In 
setting these goals, we considered the precedence that had been set before us. A group of students in the previous 
year had reached out the Henley Middle School sixth grade science classes to teach them about renewable 
energies, and we hoped to follow a similar plan. 
   
We did research about the wind and solar technologies that would be going into Henley and we generated a handful 
of ideas for activities to do with the kids. One of the main goals was to put together hands-on workshops that would 
generate a lot of enthusiasm for renewable energy, since the school was approaching the installation date of the 
turbine and panels. Lastly, we included our plan to remain flexible while trying to coordinate our group’s goals with 
those goals of our community partners. 
  
Coordinating and Contacting 
           
Near the end of September, we heard from community partners Lindsay Snotty, Albemarle County Schools Middle 
School Coordinator, and Remy Luersson, Director of Education for the Virginia Center for Wind Energy. Between the 
two of them, we learned a variety of details about the schools getting involved, green energy technologies that were 
being put in place, precedence at Henley Middle School, and other events that would be a part of this overall project 
to get the community excited and engaged in the wind and solar opportunities. 
           
From there, we quickly emailed our specific community partner at Henley Middle School, Susan Guerrant, librarian 
and leader of the environmental club. We informed her of our previously discussed project goals and expectations, as 
well as some of our ideas for working with the sixth graders that differed from the project last year. Mrs. Guerrant 
proposed that our project with the sixth graders be arranged in late November, but before Thanksgiving, in order to 
conveniently match up with the science curriculum that involved the subject matter of renewable energy. A meeting 
was set up for late October, when we would meet with Mrs. Guerrant and the sixth grade teachers in order to finalize 
dates and details. 
  
We met with Mrs. Guerrant and discussed the ideas we had with her to see what she wanted us to implement. She 
liked our ideas but in the end the sixth grade science teachers, Leslie Kenner, Kayla Carter, and Dana Stokes, 
already had in mind what they wanted us to do. The UVA students that had come to Henley during the previous year 
had tried to do too many activities and their days became very chaotic, so the teachers wanted to simplify last year’s 
project. They gave us the instructions for the wind turbine activity and told us what they wanted for the solar activity. 
They liked our original idea of the initial quiz, and also supported the idea of “debriefing” the students at the end of 
the activity to give them information the students could use in their everyday life. 
           
Preparation and Resources 
  
With a set plan in mind, we now turned our focus towards preparations and collection of necessary resources. We 
found that our community partners could provide much of the needed equipment. Remy Luerssen transported a 
functional, large turbine head and solar panel to Henley Middle to be on display before, during, and after our visit. 
She also had the means to provide the circuit supplies for our solar powered activity, which we tested out ourselves 
prior to the experiments with the students. Susan Guerrant had a budget and the ability to provide the small, 
household items necessary to put together the wind activity. We also decided that we would need a projector and 
screen to run our presentations and we had access to these pieces of equipment through Henley Middle School. We 



originally wanted to include a solar-powered backpack and solar beads in the workshop, but through the 
simplification of our activities, we decided against the use of these items. 
  
Middle School Visit 
  
We visited Henley Middle School as a group on Wednesday, November 16th after Henley’s school hours to set up 
our activities in the library, test out the equipment, and finalize details with Mrs. Guerrant and the Henley teachers. 
On Thursday and Friday, the 17th and 18th, our group spent the day at Henley, from 9 a.m. to 4 p.m., working with 
three separate groups of sixty sixth graders each day. The groups came to the library during their normal science 
class period. 
         
Each influx of sixth graders had about eighty minutes in the library per segment, so our group followed a strict time 
schedule in order to upkeep a well balanced lesson plan. In the first fifteen minutes, three of our group members 
gave the opening PowerPoint presentation. We began with a simple and concise quiz and it also consisted of 
dispelling myths and information about renewable energy sources. There was a section of slides about wind energy, 
and a section of slides about solar energy. 
           
Following the presentation, the students were separated into two groups, with approximately twenty-five minutes 
allotted for each of two different activities. One activity focused primarily on wind energy, and the other activity mainly 
focused on solar energy. Each activity required students to be in groups of three to five, which had already been 
determined by their teachers before the students entered the library. 
 
For the solar activity, each group had a kit with a tiny solar panel and certain accessories that were powered once the 
solar panel was exposed to light. The students had approximately three different accessories and after the students 
built the circuit for the solar panel, they connected each accessory individually. Afterwards, they tried to connect more 
than one accessory at the same time to the same panel. Consequently, the students found out that when more than 
one accessory was connected, the accessories did not work as efficiently because too much energy was being used 
by each individual accessory. The students seemed to both enjoy the experiment and learn a lot about the details of 
solar power. 
  
For the wind activity, each group of students had their own materials to make a model wind turbine (the instructions 
for making this model are attached). We explained, step by step, how to construct the wind model. Next we took 
safety precautions by asking the students to clear any papers or extra materials away from the model, to be careful 
around the flames, and to not blow out the candles or play with the wax. We then went to each group and lit their 
candles. The students watched as the blades on their turbine started to turn. Some groups had problems with the 
construction of their model, so we went to individual groups and helped them fix any problems. Also, we gave them 
tips on how to make the turbines turn faster (i.e. holding their hands around the turbine to act as a barrier to keep the 
heat in). After each group had seen their turbine spin on its own, we asked the students to blow out their candles. 
Next we asked for a volunteer to read the explanation of the turbine’s motion on the sheet that was on their table (the 
final sheet of the wind activity instruction packet). This explained that the heat from the candles made the hot air rise 
and in turn, push the blade. We explained this aloud as well. Next we gave the students handouts and asked them to 
draw their own wind turbine. We asked for specifics on where the turbine would be, what it would be made of, how 
big it would be, and what the blade design was. We encouraged them to be creative, and received several interesting 
responses. Some were practical where students showed us their knowledge by designing them to be efficient, but 
some were quite silly and were obviously not meant for actual use. We invited students to present their designs in 
front of the class, and at the end we talked about what materials, shapes, sizes, and locations were used in the 
construction of real wind farms. 
           
In the final fifteen minutes, we conducted a “debriefing” session. It consisted of a conclusion PowerPoint summarizing 
the take-home points from the two hands on workshops, a list of take-home energy conservation tips, and information 
concerning the kick off event. 



CHALLENGES FACED 
 
Our original plan for teaching the sixth graders included four different activities where we worked closely with the 
Environmental Club at Henley Middle to have them assist us as “experts” in wind and solar energy. After meeting 
with Susan Guerrant and the sixth grade teachers and discussing the previous year’s project, we changed our plan. 
We decided that spending a longer amount of time on two productive and worthwhile activities would be the best for 
the students and for us as well. Fewer activities meant that we had fewer materials to prepare beforehand, and the 
students hopefully focus more on the projects individually. The Environmental Club at Henley was not very active in 
the school, and as it would have been difficult to remove the club members from their classes, we decided against 
this original plan of action. 
 
Once we decided on two activities, one pertaining to wind power and the other pertaining solar power, we had 
approximately a week to obtain all the necessary materials. These two activities were of little to no outside costs, but 
we were concerned about preparing the pieces for the wind activity and receiving the delivered solar panel activities 
in time. Luckily, one of our community partners, Remy, provided the funds and fast delivery of the solar panel circuit 
supplies. The wind activity budget required money for cake pans, small candles, pens and styrofoam cups, and 
Susan Guerrant had a budget allotted for these materials’ use. We started preparing the library area on Wednesday, 
November 16th when we visited the school after hours to set up our workshops for the sections of students that 
would be attending on the following day. This was a great plan in that it gave us the opportunity to address any last-
minute issues like faulty light bulbs and missing pieces. 
         
Unfortunately, there were a few setbacks during the workshop activities. The first set of students was unable to watch 
the short video about wind energy because of technical problems, but this problem was fixed for the following 
classes. Also, on the first day, some of the pieces of the solar circuits activity started to malfunction as the day wore 
on. Luckily, we were able to fix this problem for the next workshop on Friday. Overall, our group handled the 
problems we faced with ease and quickly found solutions without a waste in valuable time. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



CONCLUSION 
 
During our time spent with the Henley sixth graders, the activities and presentations went smoothly and seemed to 
be meaningful for the students. The students enjoyed the workshop activities in which they were able to experiment 
and test out new strategies with the makeshift windmills and solar power circuits. They were engaged by the quiz on 
alternative energies and the short clip outlining the basic steps that a turbine takes to turn wind power into clean, 
reusable energy during our opening presentation. Overall, we feel that our workshop enlightened the students on the 
wind and solar energy that will benefit their school and our efforts were a great way to both generate excitement and 
spread knowledge to the students and their community.  
 
Now, the question remains: how will this project impact and fit into the future of Henley Middle School? We hope that 
with the installation of the wind turbine and solar panel installations there will come even more enthusiasm and 
interest in alternative energy amongst the Henley community. The energy savings will be recorded and displayed at 
the school that will be a great learning tool for the kids. That system will be put to good use in that the sixth graders 
will be able to continue to learn about renewable energy into the future. There even remains the potential for groups 
like ours to visit Henley every year with new workshops, information, and ideas to teach the students using the 
functioning wind and solar power. 
 
Throughout our visit, we saved the activity sheets that the sixth graders completed (see Appendix) as a means to 
document and review our work. We found a lot of creative designs for wind turbines while the solar activity helped the 
students understand solar cell variables and test their knowledge of how basic circuits work. Taking digital 
photographs during the workshops was another successful documentation method. Afterwards, we assessed our 
work by requesting feedback from the sixth grade teachers. We received mostly positive responses, with small 
details concerning instruction methods to consider for improvement. We are pleased with the results, documentation, 
and assessment of our work at Henley Middle School. 
	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
FUTURE WORK 
 
At the conclusion of our workshops with the sixth graders, the solar panels and turbine remained on display at Henley 
for approximately a week. Our group will certainly remain available to the teachers and faculty for any resources they 
might need and for other teachers of other schools who have interest in a similar project. The major kickoff event, 
when the turbine and panels will be “unveiled”, is scheduled for December 16, we plan to attend along with the 
students, faculty, and community surrounding Henley Middle School. It is our hope that by that time the students will 
be both excited and prepared for the renewable energy projects happening around their school. We know that they 
are now knowledgeable about the wind and solar power, and hopefully, they will share their knowledge with family 
and peers. The students should have a real understanding of the importance of the event, and be proud to be 
attending a school that is leading the nation in its renewable energy technology. 
 
We will share the results of our project with the remainder of our discussion group, as well as the rest of our Global 
Sustainability class. Also, we will be able to obtain project publicity through the kickoff event that will be held at 
Henley Middle School. We also hope that our final project report can be used as a “how-to guide” for others who are 
trying to do projects similar to ours. Other schools that receive money from Wind for Schools and teachers could use 
our lesson plans and other information as tools to educate their students about the benefits of renewable energy.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



LESSONS LEARNED 
 
Throughout this project, we were in constant communication with our community partners, Susan Guerrant and 
Remy Luerssen. We learned the importance of having a good relationship with our community partners. We were 
friendly and helpful when possible. Our efforts hopefully made our community partners enjoy the experience to help 
us fully meet our needs.  
 
We also learned a lot about the local community where we decided to spend four years of our lives. It was great to 
work with adults outside of the university and interact with younger students. This project has made us feel more like 
a part of the Charlottesville and Crozet community, and we are grateful that we could be part of the larger Wind for 
Schools project. We feel that it is important, if possible, for college students to reach out to the community outside of 
UVA and feel connected to a community-related sustainable project. 
 
Our project covered a broad range of interests within Charlottesville and the Albemarle community. With so many 
different stakeholders involved, we learned a lot about the importance of flexibility in our schedule and plans. In order 
to make the most of our time and resources available for the project at Henley Middle School, we tried to take as 
many interests and opinions into account as possible. In the end, we were delighted with the way the ideas of our 
team, the Virginia Wind for Schools Program, and Henley Middle School faculty inevitable came together to form a 
successful and enjoyable program for the students.  
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