Nanoscience in Society
Physical Science 107

Public Survey Lab

What do people know about nanotechnology?  How do they feel about it, and the potential benefits and risks?  By conducting a survey, we can get some insight into these questions and think about implications for the present and future of nanoscience in society.  

For this lab, you will conduct a local survey based on a national one conducted by political scientists Cobb and Macoubrie in 2004 (read this in advance).  After analyzing and interpreting your data, you will compare your results to the national survey.  How do you think your results will compare? (In other words, what are your hypotheses?) 
Prelab: In advance of the lab meeting, you will survey at least 10 people with questions about their attitudes toward nanotechnology in society.  Read the instructions below and follow them carefully.  Bring this data to your lab section.
You will then use this survey data during lab to create a summary report.
Pre-lab: Conduct your survey
There are lots of ways to conduct surveys – in person, over the phone, online.  The Cobb and Macoubrie reading describes how and why they conducted their survey.  For your survey, you will hand out a paper questionnaire to a random 10 people at a designated location, have them complete it right there, and collect it back again.

Coordinate with your lab partners to decide the location or type of location.  You will conduct your survey at the same location or type of location (can be at different times), then combine your data for analysis.

Important: 

· be courteous and polite

· when you approach a person, say that you are an SBCC student conducting a survey for a class.  This lets people know who you are and what the survey is for, and people tend to be supportive of student activities.  

· Have a blank questionnaire and pen ready on a clipboard. 

· A sample “script” might go something like this, “Hi, I’m a student at Santa Barbara City College, and I’m conducting a survey for a class.  The questionnaire just takes a few minutes to fill out – can I ask you to take part in the survey?  It’s completely anonymous.” If they ask what it’s about, you can say “technology in society”. 

· Don’t look over people’s shoulder as they fill out the form.  Give them some space.
· Remember to thank them, whether they do the survey or not!

· The survey is anonymous.  You will not collect any names or other identifying information about the people completing your survey form.  This is an important part of proper survey methodology.

· Record the date/time and where you conduct your survey

Materials: 
clipboard, pens, at least 10 copies of the survey questionnaire
Technology in Society Survey

 SBCC Phys. Sci. 107, Nanoscience in Society
This short survey is for a class assignment at Santa Barbara City College.  Please read the following paragraph and answer the questions by circling your answer choices.  Your responses are completely anonymous.

We would like to know what you think about nanotechnology.  Nanotechnology is the ability to measure, see, predict and make things on the extremely small scale of atoms and molecules. Materials created with nanotechnology can often be made to exhibit very different physical,

chemical, and biological properties than their normal size counterparts.

1) Before today, how much have you heard about nanotechnology?
nothing at all 

 just a little 

 some 

 a lot

2) How would you say nanotechnology makes you feel? 
very bad
bad
    neither good nor bad
 good
     very good

3) There is a lot of talk about the potential risks and benefits of nanotechnology. What do you think?  Do you think the benefits of nanotechnology will outweigh the risks, the risks will outweigh the benefits, or will the risks and benefits be about equal?

· the benefits of nanotechnology will outweigh the risks

· the risks of nanotechnology will outweigh the benefits

· the risks and benefits will be about equal

· not sure 
4) Below are five potential benefits of nanotechnology. Which one of these do you think is the most important to achieve? (please select one)
· Cheaper, longer lasting consumer products
· New and better ways to treat and detect human diseases
· Increased national security and defense capabilities
· New and better ways to clean up the environment
· The ability to improve human physical and mental abilities
5) Below are five potential risks of nanotechnology. Which one of these do you think is the most important to avoid? (please select one)
· Economic disruption caused by the loss of traditional jobs
· Losing your personal privacy to tiny new surveillance devices

· A nanotechnology inspired arms race between the US and other countries
· Breathing tiny nano-sized particles that accumulate in your body
· Nano-sized particles accumulating in the environment and disrupting ecosystems
(over)

6) How much do you trust business leaders within the nanotechnology industry to minimize potential risks to humans?  Do you trust them a lot, some or not that much?

· A lot
· Some
· Not that much
Age: 
___ 

Are you: 
Male

Female

Please circle the highest level of education you have completed:


High school

some college

college graduate
advanced degree

Thank you very much for completing the survey
Data Analysis: (do during lab section)

For your data analysis, you will combine your survey responses with those of your lab partners, to make a bigger sample.  Because you cannot survey all the people who live in Santa Barbara, your 10 responses are a ‘sample’ of the total population.  The more people you ask, the more likely you are to get responses that are representative of the total population; therefore, the bigger the sample the better the survey.  
Step 1: put your data and your lab partners’ into a single Excel spreadsheet.  Name your file with your last names and the place(s) where you collected data.  Save often as you work!
a) Make a column for “participant” and columns for each of the questions and demographics. Use short, meaningful labels, for example “nano knowledge” for question 1. (5-10 min)

b) Input each completed survey into a row. For Question 2, combine the ‘very bad’ and ‘bad’ responses, and ‘good’ and ‘very good’ responses, since we’ll want to summarize if nano makes them feel good, bad, or neither.  For Questions 3, 4 and 5, use abbreviations of the choices that you can clearly understand.  
Example: for Question 3, the choices can become: 
ben > risk

risk > ben 
risk = ben
not sure 
For the age question, use the following categories to make analysis easier: 

under 25

25-44

45-64

above 65

Be careful that you are consistent in how you input the responses (use the same abbreviations consistently) and be careful that you input all the responses correctly. (30-45 min)

Step 2: explore and analyze your data. (approx. 45 min) What were your hypotheses?  What do you want to know about how people answered these questions?  The first step is aggregating the responses to each question.  There are special statistics programs designed for social science research, which are easier to use than Excel, but for what we are doing Excel is fine.  Follow these steps for each survey question to get counts and percentages of responses. (Instructions assume Excel 2007)
a) Make a pivot table for each question: Highlight a single column of data; Click the Insert tab; Select the PivotTable button from the Tables group; Select PivotTable from the list.  Choose to put the table in a new worksheet.
b) On the right, you’ll see a “Pivot Table Field List”.  Click and drag the field to the “Row Labels” box. Then click and drag that field down to the “Values” box.  The table in the worksheet should now list the response labels, as well as the count of how many people selected each response.

c) If you want to look at percentages, right-click on the “count” heading and select “show values as…” and “percent of grand total”.  To display both counts and percentages at the same time, you’ll need to highlight and copy-paste the percentages into the next column.  Then switch the original count column back to “show values as… no calculation”.

d) (optional but interesting!) Now you have your responses summarized.  To get a bit more sophisticated, you can look at combinations of variables.  For example, you might want to know how age relates to nano knowledge.  To do this, highlight all the data columns and insert a pivot table.  Drag both ‘nano knowledge’ and ‘age’ fields to the “Row Labels” box, and drag the ‘nano knowledge’ field down to “Values”.  The table will display the responses grouped by your age ranges.  Think about what else you want to know about these responses, perhaps how knowledge relates to risk-benefit perception, or if the benefits and risk people think are most important show patterns by age group.  

e) To make your tables more readable, go to Pivot Table Design and under “Report Layout” choose “show in outline form” – this will put in your variable labels. 
f) You can create pivot charts from your pivot tables.  Pie charts work well here.  Be sure to show labels on your charts by right-clicking on the chart. If you right-click and select ‘format data labels’ you can choose to display the count, percentage, or both. (Since our sample sizes are small, it’s helpful to see both the count and percentage.  Think about it – if you only surveyed 2 people, you could report “50%” or “100% of participants responded this way” and it sounds pretty convincing, but when you know it’s just a couple of people, you know it’s probably not very representative of the whole population.)
Report:  
You will create a short report that presents the data you have collected along with some analysis of this data. The report must include the following: 
1)  Give a summary of the demographics of the people you surveyed, and when and where you collected your data. Create a table to display demographic information.  Please provide total numbers (e.g. 5 women, 5 men) and percentages (e.g. 50% women, 50% men). 
2) For each survey question, briefly summarize the results, think carefully about how you interpret them, and note any patterns.  Include and refer to your tables and charts to support your discussion (you can copy and paste them from Excel into Word).  Comment on any patterns (or lack of patterns) you find particularly interesting or surprising.   For questions 4 & 5, relate your results to what you are learning in class about nano and environmental impacts.  If you tried combining variables in your pivot tables, comment on what you found.
3) Compare your results for each question to Cobb and Macoubrie’s results from 2004, and to the data in Figures 1, 2 and 4 of the Satterfield, et al. article in the reader.  (The Satterfield article compares the results of many nano surveys).  Which results are similar to yours, which are different?  What are some of the possible reasons for the similarities and differences in the results between these surveys?    
For instructors: Possible reasons for difference: different years, different samples (national vs santa Barbara, or vs certain survey location in SB), any other reasonable interpretation.

Possible reasons for similarities: they were both samples of random people, which captures a range of opinions and perceptions; things (media coverage, nano knowledge levels, applications, etc) maybe haven’t changed much since 2004, any other reasonable interpretation.
4) Why are we interested in surveying people about what they think about nanotechnology?  List at least 3 reasons, from the Cobb (or Satterfield) reading and/or your own observations.
For instructors: Answers from Cobb reading:  

· Public perceptions can be influential in whether a technology is accepted by society

· Government and scientists can misunderstand people’s concerns, leading to dissatisfaction and lack of trust 

· When citizens perceive that scientists take their concerns into account, this promotes greater public trust in the relevant actors and institutions
· Scientists and government can learn about the topics people want to be informed about

· Any reasonable reason they give based on their own observations

5) In what ways were your survey methods the same as those of Cobb and Macoubrie, and in what ways were they different?  Do you think the differences might affect the results?  How?

For instructors: Differences: number of participants; C&M more representative (more careful sampling); representative of the whole US; some questions; telephone versus paper survey; any other reasonable answer 

Similarities: mostly the same questions, sample of random people, etc
6) In conducting your survey, making your observations and drawing your conclusions about what people think about nanotechnology, what are some limitations of your survey methods or potential sources of error/misinterpretation in your analysis?  

How representative of Santa Barbara do you think your results are?  
For instructors: Limitations: sample, not entire population; people may have misunderstood questions; people may not have answered accurately (self-reported knowledge of nano); small size of sample may not capture the population accurately; may have made mistakes in entering data into excel, etc.
Note to instructors: a lot of these questions are about interpreting data and making observations, so there are no cut and dry ‘right’ or ‘wrong’ answers.  In many cases a “right” answer is one that is supported by a student’s results or is a reasonable observation about the survey method or analysis process.  The goals are to give students a sense of survey methodology, encourage them to think critically about the methods they are using and the conclusions they are drawing from the data.


