Outdoor Educational Center for Talawanda High School
The Butterfly House
Stacy Kotula


Inquiry 
1. How did your question or topic evolve during the process of completing your project?
a. From lighting and connections to material choices, throughout my project, I began to look closer at the details involved in the design. I maintained my initial topic of climate-responsive design, but I took a deeper examination of how a sustainable design could be accomplished. For example, after researching Ethylene Tetrafluoroethylene (ETFE), I learned that the material would be a more energy efficient product than glass. Through my research, I was able to understand how the ETFE structural system would be incorporated into the rainwater and ventilation systems. Not only was I able to determine products and materials for the design, but I also researched and understood how the various systems worked with each other. By adding a higher level of detail to my project, I was able to have a better understanding of how the structure and materials would work together. 

2. How did you use the methods, theories, or other approaches you selected to gather and analyze data? What were some benefits of the methods, theories, or other approaches you chose to use? What were some of the challenges and/or limitations of the methods, theories, or other approaches you chose to use?
a. Visiting the site at Talawanda High School, I was able to document the area by taking pictures and drawing quick sketches of what I saw, felt, and heard on the site. After the site visit, I was able to gather my pictures and sketches in studio to study and analyze the area and to begin my design process. I noticed in some of my pictures that there was a grassy area protected from the south by a semicircle of trees. Through my photo documentation, I was able to choose a location for the project that responded to the climate forces. Once I had decided to design a butterfly house, I visited the Miami University Hamilton Conservatory to research the construction and maintenance of the building. Experiencing the site and touring buildings are beneficial to the design process because I was able to gain first hand knowledge of the site and on a specific type of building construction that I then applied to my design. Physically standing on the site and in the conservatory allowed me to utilize all of my senses. Another method that I used to gather data was communication with the teachers and students of Talawanda. By personally talking with the science teachers and students, I was able to understand their needs and wants for the natural area. With up to fifty or sixty students traveling out to the site at one time, the butterfly house needed to be in a convenient location and accessible to all students. I also learned that educational signs along the path to the butterfly house would provide additional learning opportunities for students. Although it was beneficial meeting with the staff and students, it was also challenging because I only had one opportunity to meet with the science teachers and students. Due to our conflicting schedules, it was difficult to meet with a variety of other faculty. 
During my design process, I attended a lecture by David Whittaker, who is a landscape architect from the firm Human Nature in Cincinnati. From the lecture, I was able to take away various helpful tips including: the landscape should connect things together in a story, utilize materials that are unique to the site, and choreograph visitors’ experiences. As I continued designing, I would look back at my lecture notes and reexamine the points that Mr. Whittaker had suggested to verify that my design was including them.

3. Provide one specific example of a key piece of data/evidence you chose to include in your project and explain why that key piece is both credible and relevant. Then, provide one specific example of a piece of data/evidence you chose not to include in your project and explain why you opted to leave it out of your project.
a. One key piece of evidence that I incorporated into the design was a classroom that had adequate and lockable storage. After meeting and collaborating with the Talawanda High School science teachers, one of their prominent requests was a secure location for classroom equipment in the Butterfly House. Having had experience of various teaching strategies, the teachers of Talwanda were a credible source. By teaching in a classroom setting, the teachers are very knowledgeable about the quality and quantity of storage they will need in a space. Incorporating the teachers’ comments and suggestions was relevant because the teachers and their students will be the primary occupants of the Butterfly House. They will be using the space for experiments and observations and need secure storage for microscopes and other materials. At the beginning stages of the design process, I had chose to incorporate farming test plots on the west side of the site. The purpose of the test plots would be for the Talawanda’s FFA chapter and students to learn about the process of farming and be able to compare seed brands. After the harvest, the students would then be able to sell their produce. However, after talking to Talawanda’s FFA chapter instructor, I learned that having the test plots would require students to operate machinery during and after school hours, which would become a liability issue. The school would also need to purchase or rent farm equipment and buy seed and fertilizer. I decided to eliminate the test plots, however, being one of the largest FFA chapters in Ohio, I wanted to incorporate Talawanda’s chapter in the project. Next to the Butterfly House, I designed raised planters that would be filled with plants that attract butterflies. The FFA chapter would be responsible for planting and maintaining a section of the planters to provide education on horticulture and to reduce the cost of maintenance.   


4. Identify one key decision you made for your project in terms of the topic, methods, data analysis, and communication and describe in detail the implications your decision had for yourself, others, and your field of study.
a. This is asking you to think about an important decision that you made throughout your project and what the outcome of that decision had in terms of your project, learning about yourself through the decision and/or did the decision have an impact in the field that your project is in?
b. Throughout the Butterfly House project, I decided to incorporate sustainable features into the design. Not only is the Butterfly House’s position on the site conscious of the sun’s movement and ground water, but the structure also incorporates rainwater collection and natural ventilation. By including these features into the design, the long term cost and maintenance will be reduced over an extended period of time. By collecting and storing rainwater to water the plants in and around the Butterfly House, the maintenance required on the vegetation would be greatly condensed. By incorporating sustainable design elements, I learned that I value the environment and the importance of practicing responsible design. After graduation, I will be able to apply what I have learned about sustainable products and methods into my profession. 

Communication
5. Envision that you have just finished sharing your results with your target audience. What do you hope your target audience has taken away from your presentation, article, guidebook, manual, etc.?
a. After I presented my proposal for the design of a butterfly house at the new Talawanda High School, my hope was that the teachers, students, and those funding the initiative would be able to see how beneficial this project would be to the students’ education and to the community. With the site currently being an empty field, teachers and donors might have a difficult time seeing the possibilities of the site. Through my illustrations, model, and presentation, I hoped to have inspired the faculty and students of Talawanda High School.
  
6. Provide one specific example of a key finding or result that you have shared or are planning to share with others. How did you or will you communicate that key finding or result?
a. In the first stages of the design, I researched the anatomy of butterflies to obtain a basic understanding. I learned that the wings of butterflies are covered with thousands of colorful scales that comprise the butterflies’ unique patterns. When looking at a butterfly under a microscope, you can see the beautiful artwork that the scales make. I was intrigued by this artistic layering detail of the butterfly and wanted to include it into my design. When designing the structure of the butterfly house, I found that it would be appropriate to incorporate a layering effect. The outside membrane of ETFE would be supported by metal braces that would run between glulam beams on the outer side. Wooden beams would then run horizontal around the structure to brace the glulams from the inside. A rainwater collection pipe would run down the glulam beams to connect to the sprinkler system. Finally a fan-shading device would attach between the glulams to provide protection on hot summer days. This idea of layering the structure and design elements can be related to the layering of scales on the wings of butterflies. To communicate this finding and my application of it in the design, I drew detail drawings of the layering effect that I presented in my final critique. The drawings included sections and a perspective of two glulam beams and the layering techniques between them. By providing various drawings of different angles, it provided the reviewers with a better understanding of my design. 

Critical and Integrative Thinking
7. Identify one particular professional goal that your project helped you achieve. Describe in detail how your project allowed you to meet the goal you identified.
a. Throughout my studios, it has been one of my goals to incorporate a significant amount of details and graphic design elements into the design. With a majority of the studio projects on a short timeline and with a long list of required material, I have not had the opportunity to examine the various details in projects. Also after college, I am looking to pursue a career in graphic design. Therefore, I wanted to include elements of graphic design into the project that I can then incorporate into my portfolio and discuss during interviews. Due to the smaller scale of the project and the importance of the details relating to overall theme of the project, I was able to include specific details and graphics. For example, I wanted the connection of the glulam beams to the ground to be very minimal. This would make the butterfly house look as if it was lightly touching the ground, similar to a butterfly landing on you. To enforce this theme, I drew a detail of the glulam beam connection to the metal plate and concrete foundation. I was also able to detail the lighting and signage. With the butterfly house located back behind the school, security during school hours and at night was a concern. I detailed a lighting strategy that would provide security and would allow for community events to be held in the evenings. Informational signs along the paths and in the butterfly house would provide learning stations for students to gain knowledge about various plants, butterflies, and energy efficient strategies used throughout the design.   

8. Identity two specific experiences (e.g., courses, labs, student organizations, study abroad) that you have completed during college that helped shape your project. How did each experience shape your project? How did you integrate the experiences in your project?
a. Through my environmental biology class, I was able to apply concepts that I had learned in a non-architecture class to my studio project. In this honors class, I learned about topics ranging from soil and water to alternative energy. With my butterfly house design incorporating planters for flowers, understanding how to determine healthy soil from its color, texture, and pH level was helpful in the design. In my presentation, I was able to address the details of the soil that would provide the best growing conditions for the flowers. Through discussions in class about ground and surface water, I learned how water flows underground and the importance of recycling water. I was then able to design a water collection system throughout the butterfly house that would collect rainwater. Through a system of underground pipes, the rainwater would be pumped to sprinklers in the butterfly house and outside to the planters. The maintenance and long-term costs of having to water the plants would be reduced. As we began to discuss alternative and renewable energy in my environmental biology class, I saw the importance of incorporating a sustainable energy system. Acting like a green house, the butterfly house would need adequate ventilation. Air would be collected from vertical pipes that would extend out of the ground. The air would then run through horizontal pipes underground where the soil, which stays at a constant 55 degrees, would cool the air. Once it is cool, the air would be released into the butterfly house where it would warm up from the sun and rise to the top of the structure. From there, the air would escape through vents at the top of the butterfly house. This earth-air heat exchanger system would be used through the entire year to warm and cool the butterfly house. I have also been able to apply what I have learned in my graphics classes in freshman and sophomore years to the butterfly house project. After deciding to draw all of my process work and final drawings by hand, I knew that skills I had learned from graphics would be beneficial. Drawing and coloring seashells freshman year helped me improve my hand drawing skills and use of colored pencils. I learned that when coloring a drawing, I could use different angles of my colored pencils to provide various textures and densities. As I worked through my process drawings, I was able to apply my knowledge of using colored pencils and experiment with different drawing techniques that would enhance the project. In my graphics classes, I also learned how scan drawings into the computer and intensify them in Photoshop. This knowledge and understanding was very helpful specifically at the end of the project when my hand drawings on sketch paper needed to read as final professional renderings. 

Intercultural Understanding
9. What cultural groups (e.g., in terms of race, gender, socioeconomic status, etc.) will have the most access to the results/products of your project? Why?
a. The Butterfly House will be a resource for students and adults of Butler and surrounding counties. When looking at the demographics of Talawanda high school, who will mainly be using the facility, a large majority of the students are white. At the high school, there is roughly the same number of male students compared to female students. According to the 2008 Healthy Ohio Community Profile of Butler County, in 2000, the median household income of Butler County residents was $47,885. This amount is $6,929 more than the median household income for Ohio. (http://www.healthyohioprogram.org/comprofiles/butler.pdf) Due to the Butterfly House’s close proximity to Talawanda High School and the Talawanda District, the students and faculty will mainly use the facility. My intention is that the surrounding community will also see the Butterfly House’s potential and be able to utilize the space for a variety of events.  

10. What cultural groups will have the least access to the results/products of your project? Why? In what ways could you alter your project to give these groups more access to your results/products?
a. With the Talawanda School District being comprised of a majority of Caucasian students, African Americans, Asians, and Hispanics would have the least amount of access to the Butterfly House. To increase the diversity of those who visit and utilize the facility, I would need to advertise the Butterfly House beyond the school district. I would target larger cities including Dayton and Cincinnati that have a more diverse population. I would advertise in activity and event booklets, newspapers, and websites where I would be able to post pictures, detailed descriptions, directions, and upcoming events at the Butterfly House. With a growing diversity on Miami University’s campus, I would also want to advertise to students and faculty through emails, posters, and out-of-classroom experiences. 

Collaboration
11. Share two specific viewpoints you gained from mentors/advisers that helped you to develop a better end product. How did their input improve your work?
a. As I was in the process of the design, my initial plan for the exterior of the structure was to have glue laminated timber or glulam beams arch up into the center of the butterfly house. The glulam beams would then become the support for the glass panels that would run from beam to beam. However, with the structure located within proximity to the baseball fields and with a rigorous cleaning schedule, glass panels was not an appropriate material to use. After talking with my professor, she had suggested that I research Ethylene Tetrafluoroethylene (ETFE), a transparent polymer that is lighter, stronger, and easier to repair than glass. By studying precedents, including the Water Cube in Beijing, I felt that using ETFE as the exterior material on the butterfly house would be the best solution. When I began to develop the design of the classroom that would be attached to the butterfly house, I was able to receive helpful input from the science teachers at Talawanda High School. We discussed what would be the ideal arrangement of the room and what they would need to store. Through our dialog, I learned that by having a large area around a central desk would allow the teachers to demonstrate an experiment and would provide a more significant learning opportunity for the students. 

12. What is one specific lesson you learned about your teamwork skills as a result of this project? How do you anticipate your learning will impact your approach to teamwork in future personal and professional areas?
a. At the beginning of the project, I was able to work with other students of my studio to gather information and details about the site. Before visiting the site, we divided up the various tasks based on our strengths. One of the group members was talented in free hand sketching and was in charge of documenting the site through drawings. I enjoy documenting a site through taking pictures. At the Talawanda high school, I was able to capture the site through panoramic photos and images of details that could be used as inspiration. By collecting data in a team, I learned that we were able to collect the most accurate data when each team member carried out a task that related to their strengths. I also learned that I am a good listener in groups. I prefer to listen to comments made in a discussion and process the information before stating my opinion. In future teamwork situations, I would suggest to the group that each team member should state what his or her strengths are relating to the project. As we would divide up tasks, the team would know who to assign responsibilities based on their strengths. I would also like to develop my leadership skills in future group projects. Rather than listening and observing, I want to try to take charge of the group and delegate positions and responsibilities. I feel that by becoming a stronger leader I will learn more about the topics of projects and about my teammates.

Reflection
13. Share a specific example of how your project helped you assess and refine your educational goals. Then, write a brief professional philosophy statement that addresses your beliefs, concepts, and attitudes regarding your profession.
a. Throughout the design, I was able to incorporate a variety of elements that have helped me learn and grow as a designer. I inserted graphic design details including a logo, educational signage, and branding. By completing all of the drawings by hand, I was able to refine my hand rendering skills, which is becoming a lost art in time of digital technology. Having to meet the needs of an actual client was also a learning experience. Jeff Winslow and the teachers and students all expressed their needs and wants for the Butterfly House. It was a challenge to determine what aspects would make the largest and most important impacts on the facility. When reflecting on the graphic design profession, I value the ideas of creativity, communication, and community. I believe that one should develop a creative design that is specific and unique to that certain project. A design should effectively communicate the encompassing idea or theme behind a project. Finally, the design should be a product for the community to utilize and benefit from. Looking back on the process and final design of the Butterfly House, I feel that this project has enhanced my values. I have been able to develop a logo that is specific to the design of the Butterfly House and communicates the overall concept for the facility. By incorporating both the high school and community’s needs, I feel that the design has embraced my values and beliefs. At the beginning of the project, I was exploring different paths within the architecture major including graphic design. Throughout the design process, I was able to collaborate with two graphic design majors who were working on branding the nature area at Talawanda. After seeing their designs, I was excited to include graphic design elements into my design. 

14. Share a specific example of when your values were not aligned with your actions or you encountered a person/idea that challenged your beliefs/values. Describe how and why that experience helped you shape your values and views of yourself. 
a. When working on a design project, I value the presence of nature on the site. For the Talawanda High School project, the faculty and Jeff Winslow, the client, wanted the site to be connected with nature but located within close proximity of the high school for easy access. Due to the high school’s short class period, the teachers wanted the design to be easily accessible. However, with the school having a large natural area on their property, I felt that students would engage and explore more of the site if they were fully immersed within it. I decided to place the Butterfly House in a location that was a comfortable distance away from the high school but allowed for students to engage in the natural surroundings and appreciate what nature has to offer. I also proposed to Mr. Winslow that the high school could consider implementing block scheduling, which would allow for longer class periods for classes to walk out and explore the Butterfly House. Throughout my studio projects, I value the importance of conserving and respecting nature. This experience affirmed and reinforced my value of nature by being able to promote a connection between the students and nature. Although the site might not be in the convenient location that the faculty asked for, I am proud of myself for maintaining my values and incorporating nature into an educational experience. 
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