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Introduction

Vital Signs is an approach to learning about architecture that involves visits to completed buildings; development of questions and hypotheses about selected aspects of building performance; establishment of methods to investigate appropriate questions; implementation of those methods using instruments, observations, and/or questionnaires; analysis of findings; and preparation of a case study report that describes all of the above. Samples of Vital Signs case studies can be found on the World Wide Web at: 

< http://www-archfp.ced.berkeley.edu/vitalsigns/bld/bld_main.html >. Hints for conducting a successful case study are also available in the same location. Note that most of these published case studies involved term- or semester-long efforts; don’t get carried away by example. This project (it will involve efforts both in and out of sectionals) asks you to develop a Vital Signs case study on some aspect -- of your own choosing -- of building performance related to the subject areas covered in this course. The case study will involve investigation of a building (or more likely a part of a building) that is also of your own choosing.

There are 4 parts to the assignment, organized to help keep you on track. The final product generated as a result of this assignment will be a completed case study in html (Hypertext Markup Language) suitable for posting on the World Wide Web. You are responsible for all aspects of the case study, including formatting and coding for the Web. There are specific interim due dates and review deadlines as noted below. You may work in teams of 2, 3, or 4 (to be established in sectionals).

Part 1  Getting Organized – due in lecture, Tuesday Nov. 7
10 pts.
Getting organized for a Vital Signs case study generally involves the following:

· select a building to be used as the location for the investigation;

· tour the building and develop questions about its performance;

· convert the questions to hypotheses about performance; and

· select one or more hypotheses for further investigation.

Select a Building: Surprisingly, selecting a building for a case study is fairly simple. Almost ANY building should suggest hundreds of questions about its performance. Therefore, almost any building could be a valid subject for a case study. With this in mind, it makes sense to select a building (1) which is reasonably easy to get to and to get into and (2) is interesting, fun, and/or challenging.

Tour and Develop Questions: Conduct a walk-through tour of the building that you select and be inquisitive; ask questions (to yourself) about this and that. These questions can cover almost any issues that you find interesting – but remember to include some questions about thermal response, thermal comfort, and/or climate control. This part of the assignment is not high-tech and not complex, it is simply curiosity. “That’s a great detail; I wonder if it works?”  “Why is everyone wearing a sweater?”  Does this sun shading device work as poorly as it looks?”  “Why is the window sill rotting away?”   “Why is mold growing on the diffuser?” Record your questions on a tablet, notecards, tape recorder, or even digital camera as you tour the building.

Hypothesis:  A hypothesis is simply a testable statement about some phenomenon. In effect, it is a question converted to a statement that can be scientifically investigated. The word scientific does not necessarily imply complex, or mathematical, or involving expensive equipment; it means rational (as in logical). A good hypothesis should address only ONE issue and should involve only ONE “clause” (no “ands,” “ors,” “ifs,” “buts,” “therefores”). A typical hypothesis might read: “The window sill is rotting because condensation often forms on the inside of the window pane in cold weather.” The statement (hypothesis) can be proved or disproved (if disproved, the sill is still rotting . . . there just must be some other reason). If you want to address more than one issue, write more than one hypothesis.

While forming your hypothesis, keep five things in mind:

· The hypothesis should involve a subject area covered in this quarter’s course – in other words, no lighting, acoustics, plumbing, or electrical system hypotheses;

· The hypothesis should be reasonably “narrow” – in other words, dealing with shading on the south façade is preferable to dealing with shading on the whole building;

· The hypothesis should be testable in the time available for this assignment – in other words, don’t propose measuring summer or monthly average performance of some variable;

· The hypothesis should be measurable (either quantitatively or qualitatively) – in other words, avoid hypotheses that come from “rhetorical” questions (What was the designer thinking?”)


**
Remember that you will conduct this investigation – in other words, avoid efforts that require equipment not likely available (you have seen much of the Vital Signs tool kit equipment in sectionals earlier this term) or access to spaces that are not accessible.

Interim Submission: 2 copies (1 for profs, one for GTF) due in lecture, Tuesday November 7th.

· A brief description of the building that you selected; Digital photographs of the building in general and the area related to your hypothesis should be included in this description. Digital cameras are scarce and will not necessarily be readily available, so coordinate with Faculty/Student Services to ensure access.

· A summary of the questions that were developed during the building tour (with specific reference to the portion of the building that raised the question;

· A statement of the hypothesis or hypotheses that you intend to use as the basis for the case study;

· A work schedule/plan for the case study assignment that shows the major activities you believe will be necessary to complete the case study, when these activities are scheduled for completion, and who on the team will be primarily responsible for each activity. Your workplan may be placed in an appendix for the final case study.

This submission is to be done in html, posted to a team members’ home site (Netscape Composer, PageMill, GoLive, Frontpage, are a few applications that are easy to use) and submitted as a hard-copy printout of a WWW page (2 copies).
Part 2 Measurements and Data – due in lecture, Tuesday Nov. 14
10 pts.
Developing appropriate measurement techniques and collecting the resulting data form the core of a Vital Signs case study. In general, this part of the assignment will involve:

· outlining and developing a methodology for data collection (designing an approach);

· reviewing the methodology to ensure that it can achieve what is intended;

· obtaining or developing appropriate equipment, questionnaires, survey procedures, or observation techniques to support the methodology;

· installing equipment and/or conducting surveys in accordance with a pre-established work plan (necessary to minimize multiple trips to the building and/or alienating occupants);

· gathering data and checking it for “reasonableness”.

Methodology:  A good methodology is the key to a potentially successful case study. The purpose of the methodology is to collect information (background information and data from the site) that will allow you to prove or disprove your hypothesis. You must collect enough information, but should not collect too much information. Having a clear and focused hypothesis will make life easier at this stage. 

Your methodology should be developed in sufficient detail – before you go to the building to make measurements – that you could hand the method to an outside contractor and they could (in theory) do the data collection for you without the need for your supervision. In reality, stuff will happen at the site that requires last-minute changes (“Hey -- don’t think you can just tape that thing on the wall!”); but the fewer of these surprises the better. Your methodology should define what is being measured, what will be used to make the measurements, how the measurements will be taken, where the measurements will be taken, at what interval measurements will be taken, for how long they will be taken, and what data is expected to be collected (in terms of scope, quantity, and character). 

Review Methodology: Development of a methodology is basically a design problem. As with any design problem seek outside review of your proposed solution while it can still be modified. Will the method achieve what is intended; Will data that are collected be unambiguous;  Is there a simpler approach to the same end;  Are there any gaps in the approach?  Seek review input from other groups (on a return basis), from the GTFs, and from the instructors.

Obtain Equipment/Develop Surveys: Make sure that any equipment that you require to conduct measurements is available, will do what you want, and can be scheduled for use when you want to use it. It is a good idea to conduct trial measurements (in a different setting) that are similar to those to you are about to undertake in your study building. Such trials can point out problems or confirm good planning. In a similar manner, any questionnaire or survey should be pilot tested (with another sample population) to make sure questions are not ambiguous or too time-consuming. Notes about equipment: some of the best case studies have not required using any equipment, but simply ingenuity. Although the Vital Signs equipment is fun and easy to use, try to think of provocative and unique ways to collect data.

Install Equipment/Conduct Surveys: Plan for the installation of equipment (or collection of survey data) to minimize wasted time and/or inapplicable data. Make sure that everything you will need to place equipment is available (duct tape, string, ladders, protective housings, “Please Do Not Disturb Equipment” signs including contact information, copies of plans and forms, etc.). Verify that your intended schedule for in-building activities is acceptable to the building occupants and or managers. Install equipment – constantly checking for correct locations and settings (interval, overwrite data switch, units). Make an accurate and precise record of the placement of all equipment (so it can be retrieved and for use in the analysis efforts).

Gather Data and Review: As soon as possible after the measurements have been completed, review the data that have been collected to ensure that they are complete and appear to be appropriate and not corrupted. If there are any problems with the data this will allow some time for re-measurements or re-thinking methods.

Interim Submission: 2 copies (1 for profs, one for GTF) due in lecture November 14th.
· A draft (in html format) of the section of your case study entitled Methodology.

The draft should address the general scope of information discussed above. Submit this posted to a team members’ home site and submitted as a hard-copy printout of a WWW page (2 copies). On the hard copy submission, note any problems that were encountered with your methodology and/or the installation of equipment or completion of surveys – and a brief discussion of how these problems were resolved.

Part 3 Preliminary Results & Analysis – due in lecture Tuesday Nov. 21
10 pts.

If establishing a strong methodology is the key to a successful case study investigation, presenting the data in an understandable way is the key to a great case study “document.”  There are probably at least 10 ways to present any set of data – 2 of the 10 ways may confuse more than clarify; 6 of the 10 ways may be “OK”; and 2 of the 10 ways may be fantastic. Seek the fantastic that pulls readers into the information and makes it clear that you have proved (or disproved, which is equally valid) what you set out to investigate. Edward R. Tufte’s series of books on information presentation (Envisioning Information; The Visual Display of Quantitative Information; Visual Explanations: Images and Quantities, Evidence and Narrative) are recommended as sources of good presentation practices. Data that are presented should be linked as strongly as possible to the setting that produced the data; this can be done verbally, but can be done elegantly through appropriate graphics. 

Interim Submission: 2 copies (1 for profs, one for GTF) due in lecture, November 21st.
· A draft (in html format) of the 2 sections of your case study entitled Data and Analysis.

Again, submit this posted to a team members’ home site and submitted as a hard-copy printout of a WWW page (2 copies). On a separate sheet of paper note any questions you may have regarding your data or its presentation (these questions are to be based upon the draft sections you have developed; for example you may wish feedback on 2 presentation alternatives or have questions about the meaning of the data).

Part 4 Completed Case Study – by 5:00P on Monday, December 4 (JW/AK)

The completed case study is to be a World Wide Web document (pages) developed in html language. A hard copy of the case study is to be provided, but this is a secondary format. The specific design and format of your case study is left to your creative capabilities (although the format/style should adhere to good Web design practices – including no horizontal scrolling, small image-file sizes, readable text in graphics, workable links, use of colors to improve information transfer, and use of “layers” where appropriate). Case studies should generally subscribe to the following organization:

· Title. A thoughtful title that captures the essence of the case study.
· Abstract. (or Summary) A one- or two-paragraph statement that sums up the case study (pretty much: what, why, when, where, how, and who). This summary introduces the project, questions, hypothesis, and highlights of the important findings.

· Introduction. (or Background). Describes what you did and why it was of interest – opens the door to the case study and tries to get the passersby to enter.

· Hypothesis. (or Hypotheses). Presents the hypothesis (or hypotheses) that is the basis of your investigation, describes the question(s) that led to development of the hypothesis, and explains why the hypothesis was framed as it was (technical background, design interest, occupant concerns, etc.).

· Methodology. Describes the general methodology employed and explains why it is appropriate to this case study, provides details of how, what, when, where, and who. 

· Results (or Data). Presents the data that were collected (so that reader can make a judgement about your work based upon same information you used); the data should be organized and processed to some extent for clarity but should not be just a summary.

· Analysis. An explanation of what the information you collected means in the context of the building, hypothesis, and methods. The results (above) are just “facts”; the analysis is your interpretation (or opinion) of what the facts mean.

· Conclusions. A fairly concise statement of what the case study found and what you have learned. Was the hypothesis proved?  Can you explain what you found if there are odd things showing up?  Can you recommend further work in this area of performance or design?  Can you suggest improvements in methods for future case study developers? What are the “lessons learned”?

· References. Provide a list of applicable references; generally include only citations to materials that were critical to your case study (i.e. not a long bibliography).

· Acknowledgements. Provide thanks to those who deserve it (politically or actually).

· Appendix. To include extra graphs, surveys used, team information, etc. pertaining to the case study.

The requirements for the submission are as follows:

· The case study will be posted to a student WWW site (as of 5:00 PM). If you’re in danger of filled up server space, be sure to clear out old and unnecessary files and optimize the images so that they are as small as possible, yet retaining good quality resolution; 

· A PC formatted disk with ALL case study files, clearly with student names, GTF, and the URL of the online version of the case study; these disks will be archived and not returned. All links should be checked and referenced to the pages themselves NOT back to your computer.

· A hard-copy printout of the case study will also be submitted;

· Presentations of case studies will be held during the course’s final exam period (1:00-3:00 PM, Tuesday 6th December). 

Grading Criteria

To emphasize -- case studies must be posted on an appropriate WWW server and be submitted on disk (html format) with a back-up hard copy. The evaluation criteria for the case study assignment are as follow:

Interim Submissions (10 points each)
20%

Case Study
50%


-- Introduction and Hypothesis: quality of content and presentation


-- Methodology: quality and creativity of method and its explanation


-- Data: quality of data and creativity of data presentation


-- Analysis: quality and creativity of analysis and presentation


-- Conclusions: appropriateness of conclusions

Overall quality, creativity, and clarity of Web design in presenting content
20%

Final Presentations: clarity, voice projection, understandability ~6 min/team
10%

Ways to have points deducted -- Attendance at the case study presentations (to be conducted during the course final exam period) is MANDATORY. Failure to attend the final presentation (or parts thereof) will result in an automatic loss of half (50%) the credit for the case study assignment (this is a personal deduct, not a group deduct). Late submissions for interim reviews or the complete case study will NOT be accepted due to the progressive nature and fast pace of this assignment. As this is a group project, cooperation, coordination, and professionalism are critical (as is true in the practice of architecture).

Case studies are public and represent work from the University of Oregon. Grammar and spelling mistakes will result in an automatic 5% deduction of the total case study grade. Use spell check, find an editor friend, read and double check your work. 

The Vital Signs Project and the University of Oregon Baker Lab have made available Hobo dataloggers, Temp/RH loggers, Infrared temperature guns, CO2 sensors, sling psychrometers, Vaisala temperature and humidity sensors, anemometers, and Licor radiation sensors, amounting to more than $30,000. You are responsible for any damages, missing parts, or malfunctions by negligence and are expected to return them fully operable.

Work smart, keep the scope of your study reasonable, cooperate – and have fun.

In Section

The professors will briefly look over all interim submissions and try to provide feedback, however most of your feedback will occur during discussion in section. Take advantage of the “peer review” process to get responses from your classmates on clarity of the hypothesis, methodology, and analysis. Sometimes your classmates can be your harshest critics. In that respect, be sure to deliver your comments in a professional and constructive manner. Use the interim sessions, GTFs, and instructors as resources to help ensure that your case study is on track and heading for success.

You can anticipate presenting your interim submission during section and asking for feedback. If time allows, your section might take a “fieldtrip” to one of the case study buildings on campus. 


Week 6 Oct. 31, Nov. 2:
Hypothesis/Methodology discussion


Week 7 Nov. 7, 9:
Data representation and presentation


Week 8 Nov. 14, 16:
Peer review online, evaluations

Case Study Links

EPUD: http://www-archfp.ced.berkeley.edu/vitalsigns/index.html under "NEW"

Chapel of Saint Ignatius - Seattle, WA, Henry Art Gallery - Seattle, WA, Northwest Federal Credit Union - Seattle, WA, Frye Art Museum – Seattle, WA:

http://www.aa.uidaho.edu/499light/
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