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[bookmark: _Toc483479166]A. Justification
[bookmark: _Toc483479167]This request is for OMB clearance for the 2017-2018 production cycle of the 2018 General Social Survey’s (GSS) component module “Survey of Public Attitudes Toward and Understanding of Science and Technology” (“S&T Attitudes Survey”). This GSS module, which has not previously received OMB clearance, is conducted under a grant and is used in the congressionally mandated Science and Engineering Indicators (SEI) report. To improve data quality, reduce respondent burden, and reduce survey costs, all items on the S&T Attitudes Survey have undergone pretesting and field testing and key scales have been subject to statistical tests of validity and reliability, survey experiments, and cognitive interviews. The majority of the questionnaire items in the current S&T Attitudes Survey have remained the same for a decade or longer. The current S&T Attitudes Survey questionnaire is presented in Attachment B. Methodological reports describing the design of the S&T Attitudes Survey appear in Attachments D through F. Technical reports related to GSS methodology are also available online. 
A.1 Rationale
In accordance with the National Science Foundation (NSF) Act of 1950, the National Science Board (NSB) must, “…render to the President and the Congress no later than January 15 of each even numbered year, a report on indicators of the state of science and engineering in the United States.” Responsibility for producing the SEI report fell initially to the NSF Division of Science Resources Studies (later renamed the National Center for Science and Engineering Statistics (NCSES)). Statutory authority requires that the Director of the NSB, acting through NCSES, shall issue the SEI report mentioned in the previous Act as well as to, more generally, “…collect, acquire, analyze, report, and disseminate statistical data related to the science and engineering enterprise in the United States and other nations that is relevant and useful to practitioners, researchers, policymakers, and the public….” The NSB provides overall direction for the production of the report.
The first SEI report was submitted and published in 1972 and has been published typically every two years. From the 1970s to the present, incremental refinements and improvements have been made to the SEI S&T Attitudes Survey. These refinements and improvements reflect the NSB’s interests and concerns and demonstrate the NSB’s views regarding what is needed to form a full picture of the state of science and engineering in the United States. The S&T Attitudes Survey initially examined the public’s general attitudes toward science and technology (S&T), including such core attitudes as support for science, but grew to include measures of the public’s understanding of science, exposure to information about S&T, and attitudes toward specific S&T issues. 
The proposed 2018 S&T Attitudes Survey continues this tradition of carrying forward a core set of indicators, while seeking to improve the measurement and adjust focus to include emerging scientific and technical issues. Since 2006, the S&T Attitudes Survey has been conducted as a module on the larger GSS, one of the big three social science surveys. These surveys are collected as part of grant work funded by NSF. NCSES funds the portion of NSF’s GSS grant that is used for conducting the S&T Attitudes Survey.
The cumulative record of four decades of S&T Attitudes Surveys has produced an important longitudinal national database. Not only is this data widely respected and used within the United States, but nations around the world have also established or are seeking to establish comparable indicators—including the United Kingdom, the European Community, Canada, Japan, China, Sweden, New Zealand, Bulgaria, Brazil, and Columbia. The adoption of the U.S. survey model should be seen as evidence of the importance of the public understanding of S&T and as a positive assessment of the use of these data for formulating public policy. The existence of comparable international studies also provides a means to view the results of the U.S. S&T Attitudes Surveys comparatively, increasing the value of the survey.
[bookmark: _Toc483479168]A.2 Uses of the Information
The primary use of the data, as in the past, will be the preparation of a chapter of SEI. Since the inception of the SEI series in 1972, one chapter has been devoted to the public understanding of and attitudes toward S&T (except for 1978, which was a transition year for the development of improved indicators). The data from the study fielded in 2018 will appear first in the 2020 SEI report (‘2020 study’). All of the tabular data are provided for users to download through the NCSES website (located on nsf.gov). The data regarding the public understanding of and attitudes toward S&T assists decision-makers at NSF and other organizations in setting priorities for the spending of Federal funds in this area. The NSF Office of Legislative and Public Affairs uses the data in preparing speeches and testimony for the NSF Director and Assistant Director. 
In addition to uses by the federal government, the data from the S&T Attitudes Survey is used by scholars in universities in the United States and throughout the world. The survey data is freely available to the public. As collected since 2006, the survey is part of the GSS datasets, which gives it added research value because the S&T attitudes and forms of knowledge measured can be correlated against a volume of additional GSS variables. GSS data, including the S&T attitude measures, can be downloaded via the Internet. Data from prior to 2006 have been formed into cumulative files that can also be downloaded via the Internet. These data have been used for dissertations and academic journal articles in the United States and in governmental reports by the European Union, the National Institute of Science and Technology Policy (Japan), and the State Commission on Science and Technology (China).
The 2018 S&T Attitudes Survey will be part of a series of surveys extending back to 1972. Information obtained from the 2018 survey will be used to continue the time series, and to measure change in attitudes toward S&T.
[bookmark: _Toc483479169]A.3 Use of Improved Information Technology 
The GSS, of which S&T Attitudes Survey is a part, is a national survey collected largely through Computer Assisted Personal Interviews (CAPI), an approach that has been shown to give far higher response rates than online or telephone interviews. The respondent is freed from the burden of entering responses and from having to correctly determine which questions to skip and which to answer. The questions are automatically selected and modified given the respondents’ prior answers. Respondents who might otherwise not be reached in person have the option of taking the survey over the phone, in which case an interviewer also enters responses into a CAPI device.
[bookmark: _Toc483479170]A.4 Identification of Duplication
The S&T Attitudes Survey does not duplicate data from any other source. This survey has become the authoritative source of nationally representative data for the question batteries it fields, making it a unique data set and resource. While a core of items have been replicated in other nations and several of the questions have been used by other organizations for special purpose surveys, the full set of questions and the time series of surveys representative of the U.S. remain unduplicated by any other source. There are no other data that could be used or modified to as fully clarify public attitudes toward and understanding of science in the United States and trends in such understanding and knowledge.
The Pew Research Center also conducts national surveys of knowledge of science facts, but these surveys do not substitute for the S&T Attitudes Survey. The Pew survey is currently based on a national panel with a response rate much lower than the GSS. Pew indicates a response rate of 66% for the 2014 survey, but the cumulative response rate based on all persons initially contacted to participate in the panel is 3.6%—and this is the better measure. The Pew survey is run at irregular intervals rather than every two years. Also, Pew has used an ever-changing slate of questions that only occasionally have overlapped with some of the SEI questions. The changing slate of questions makes cross-time comparisons problematic.
[bookmark: _Toc483479171]A.5 Methods to Minimize Burden on Small Businesses and Similar Entities
Not applicable. This survey will collect information only from individuals.
[bookmark: _Toc483479172]A.6 Consequences of Less Frequent Data Collection 
This data collection is timed to provide the information needed for the production of the biennial SEI report by the NSB. Less frequent data collection would eliminate, during years the data are not collected, the public understanding and attitudes chapter from this Congressionally-mandated report. In addition, the U.S. study has become the benchmark for other national and multinational studies throughout the world, and less frequent data collection would disrupt the use of these data in science and engineering indicators reports in those countries.
[bookmark: _Toc483479173]A.7 Special Circumstances
This data collection does not involve any of the listed special circumstances.
[bookmark: _Toc483479174]A.8 Federal Register Notice and Comment; Outside Consultation
The notice, 82 FR 15240, was posted on March 27, 2017 on pp. 15240-15241 and expired on May 26, 2017. No comments have yet been received. The text of the notice can be found in Attachment A.
[bookmark: _Toc483479175]A.8.1 Question Design and Development
All the continuing items in the 2018 S&T Attitudes Survey have been developed over the past four decades with extensive consultation with leading scholars and experts in S&T policy, science communications, social science methods, and attitude measurement. 
Over the years, members of the NSB's subcommittees on SEI have reviewed this work and made useful recommendations for its refinement and improvement. In addition, expert review committees and methodological research have been used to develop new questions and review changes in study methodology. 
The most recent methodological work on the S&T Attitudes Survey involved survey experiments. More information about this effort and its results are provided later in the text.
The most recent workshop held is described below, along with the names, institutional affiliations, and area of expertise of participants.
Science in the Service of Citizens & Consumers: The NSF Workshop On Public Knowledge Of Science, October 2010
· John Besley, University of South Carolina (science communication).
· Meg Blanchard, N.C. State University (science education).
· Mark Brown, California State University – Sacramento (science policy).
· Michael Cobb, N.C. State University (science policy & survey research).
· Elaine Howard Ecklund, Rice University (science & culture; religion & science).
· Margaret Glass, Assoc. of Science & Technology Centers (informal science education).
· Tom Guterbock, University of Virginia (survey research methods).
· Eamonn Kelly, George Mason University (learning & cognition).
· Bruce Lewenstein, Cornell University (science communication).
· Chris Toumey (organizer & chair of the workshop), University of South Carolina (anthropology of science, especially public scientific controversies).
Other workshops and efforts over the last decade include:
· The 2010 NSF Science Indicators Instrumentation Workshop
· NCSES Cognitive Interviews: Develop Science and Technology Knowledge Items for the 2008 General Social Survey
· NSF Workshop on a Science and Technology Module for the 2006 GSS

[bookmark: _Toc483479176]A.8.2 The Testing of Existing Survey Items
Outside consultants including academics have been instrumental in testing the reliability and validity of the existing S&T Attitudes Survey items.
All GSS items were pretested, including the S&T Attitudes Survey module of the GSS.
 The pretests identified any problems that arose such as not understanding either the questions wordings or the response categories, high “don’t know” or refusal levels, and excessive satisficing. If any problems were detected, changes were made before the items were finalized and added.
Typically, there were 50-70 respondents in a pretest. These were designed to be a quasi-representative sample of adults living in U.S. households. NORC sampled 7 to 10 neighborhoods stratified by region and type of community and then implemented a quota sample within the sampled neighborhoods. In recent years, GSS has offered a $10 incentive for participating in the pretest.
In addition to conducting pretests, CAPI interviewers can enter respondent feedback and difficulties they experienced on each specific survey item using   a special comments function key.  These comments are regularly reviewed. The questions in the science modules have generated very few comments over the years and none that indicated that the items needed to be changed.
The preponderance of the S&T Attitudes Survey’s items have been in long term use and have been through the above vetting process repeatedly. Given that the S&T Attitudes Survey provides longitudinal series of data, any changes require careful consideration because the introduction of a new version of a question could obscure important changes over time. Eighty-nine percent of the 2016 questions had been in use for a decade or longer. Ninety-seven percent of these questions were in use for six years or longer. More recent questions were added in response to changing issues and conditions. Some of these were added to determine whether people were obtaining science information from specific online sources. Others were added to elicit more information about people’s attitudes toward nanotechnology. 
 With the aim of developing a ‘cultural authority of science’ component for the S&T Attitudes Survey on the 2006 GSS, in 2004-2005 several leading academics in public opinion and public understanding of science conducted two sets of cognitive interviews. (see Attachment D for a general overview of the project and personnel). The first set was with nine people, the questions were adjusted, and a second set was with another nine people. Interviewers were from the University of Michigan’s Survey Research Center (SRC) Survey Methodology Program in the Institute for Social Research (ISR). Participants were a convenience sample of persons at or over 18 years of age in the Ann Arbor - Ypsilanti area. They were paid $25 each and the interview took about an hour. Uptake of these items has been somewhat limited. Of the 69 items to be included on the 2018 S&T Attitudes Survey, three items are identical and another 7 are similar to those tested in 2004-2005. The idea of developing a ‘cultural authority of science’ component for the GSS was developed in a workshop held by NCSES in 2004—one of several workshops, as can be seen from the listing of workshops and attendees above, meant to reflect on and improve the quality of the S&T Attitudes survey.
NCSES conducted a survey experiment in 2014 to address known issues with the S&T Attitudes Survey factual knowledge of science scale, a key component of the survey used to assess Americans’ knowledge of science. Two of the factual knowledge questions, one on evolution and one on the origins of the universe (the ‘big bang’ question), showed Americans doing much more poorly than Europeans in comparable European surveys—though Americans generally did as well on other questions. This raised the issue that Americans’ personal beliefs may be interfering with their willingness to agree that human evolution or the big bang occurred, even if they may know the scientific facts. The study, among other things, tested alternative question wordings that would be less likely to trigger personal beliefs, such as asking about the evolution of elephants rather than humans, contained a new scale of knowledge of evolution to help establish convergent validity, and asked about personal beliefs that could interfere with agreeing with certain scientific facts. The experiment—reported in SEI 2016 (National Science Board 2016), an internal report (Attachment E), and an academic publication (Maitland, et al. 2017 (in preparation))—strongly indicated that the elephant evolution question was better at capturing general scientific knowledge than the original human evolution question. The survey experiment was conducted with the GfK / Knowledge Networks online KnowledgePanel. The invited sample consisted of 5,832 respondents, yielding 3,543 completed responses. While not nationally representative, the findings are suggestive and led to the inclusion, in the 2016 GSS, of a survey experiment involving alternative question wordings for the evolution and big bang questions. 
NCSES also conducted experiments to determine whether various alternative question formats for the science knowledge questions might be better. Survey methodologists have been debating the relative merits of allowing ‘don’t know’ answers and of true / false versus multiple choice responses. The experiments found that the existing approach in the S&T Attitudes Survey is very nearly as good as or better than the alternatives (see Attachment E). 
In 2004, NCSES conducted research to determine how best to shorten the S&T Attitudes Survey to fit on affordable space on the GSS as opposed to previous NCSES conducted phone surveys, (see Attachment F). Analyses involved a variety of tests, including Cronbach’s alpha, factor loadings, confirmatory factor models, Item Response Theory slopes (which indicate the discriminative capacity of a question), and tested the ability of shorter instruments to offer the same discriminative capability across demographic groups as the full questionnaire. In addition to helping to identify a shorter version of the questionnaire, these statistical analyses also helped establish the reliability and construct validity of the eventually adopted scale items, which remain in use. The scales involved include factual knowledge of science, understanding of scientific inquiry, scientific promise, and scientific reservation—now mainstays of the current S&T Attitudes Survey.
Prof. Jon Miller, who helped design the S&T Attitudes Survey, has continued to do research on the reliability and validity of portions of the Survey for many years, reported in academic papers and reports (Miller 2012, Miller 2010, Miller 2016). He has reported several confirmatory factor analyses that demonstrate the reliability and construct validity of the knowledge of science items on the Survey. This includes analyses of these items with a much broader range of science knowledge questions. He combines the items into a Civic Scientific Literacy (CSL) scale and shows, using structural equation modeling, that the scale correlates in expected ways with interest in science, exposure to informal science information, exposure to science information in the media, and taking college science courses—establishing a reversed form of predictive validity. He also shows predictive validity in that CSL significantly predicts attitudes toward both scientific promise and reservation as well as policy attitudes such as support for a mission to Mars and toward climate change. Miller’s CSL combines the S&T Attitudes Survey factual knowledge of science items, the S&T Attitudes Survey’s understanding of scientific inquiry items, and a few additional factual knowledge items. Miller also presents confirmatory factor analysis results establishing the reliability and construct validity of the scales of scientific promise and reservation.
[bookmark: _Toc483479177]A.8.3 Future Testing of Existing Survey Items
Future testing of the S&T Attitudes Survey will follow a similar approach as past testing. In addition, future testing could use the existing stock of nationally representative data already collected to statistically examine the reliability and convergent validity of survey items. 
[bookmark: _Toc483479178]A.9 Remuneration of Respondents
The GSS, of which the S&T Attitudes Survey is a part, periodically provides a third to a half of participants with incentives which range in value from $5 to a $100.
[bookmark: _Toc483479179]A.10 Assurance of Confidentiality 
The NSF grantee that conducts the GSS, assures the maintenance of confidentiality of S&T Attitudes Survey data and conveys this with the consent statement below.
CONSENT: Your participation is voluntary. However, all information that you provide will be kept in strict confidence. It is important to us to protect your privacy. All participants’ answers are combined, and presented in the form of summary statistics, such as tables and graphs. If you decline to answer a question or a portion of the interview, data from other questions you have answered may be used in these summary statistics. We have received a Certificate of Confidentiality from the National Institutes of Health. This means that your answers will be kept confidential, even if the researchers receive a court order or subpoena to release information that could identify you. The protection offered by the certificate does not stop the researchers from voluntarily reporting information about suspected or known sexual, physical, or other abuse of a child or elderly person, or a participant’s threats of violence to self or others. If you voluntarily give your written consent for anyone to receive information about your participation in this research, then we may not use the certificate to withhold this information. If you have questions about your rights as a research participant, you may call the NORC Institutional Review Board Manager toll - free at 1 - 866 - 309 - 0542. If you have questions about the General Social Survey, you can contact the project hotline at 1 - 888 - 837 - 8988 Parts of this interview may be recorded for quality control purposes. This will not compromise the strict confidentiality of your responses. You can stop the recording at any time. May I continue with the recording?
Public use files contain only a randomly assigned case number and no personally identifiable information (PII). The data file provided to NCSES never contains PII. NCSES might learn that a particular person participated in the survey if a respondent elects to directly contact NCSES about the survey. This has not previously happened, and such contact would be unlikely to link the respondent to a particular row of responses in the data file. NORC does maintain PII in a file separate from the data for its internal use. All files and servers with such information are protected and encrypted, and there has been no known data breach. PII is retained until all research uses are completed, for which there is no set time period.
[bookmark: _Toc483479180]A.11 Justifications for Questions of a Sensitive Nature
No questions of a sensitive nature are included in the S&T Attitudes Survey.
[bookmark: _Toc483479181]A.12 Estimates of Annualized Burden 
The estimated hourly burden for each respondent is estimated at 20 minutes based on the 2016 S&T Attitudes Survey. Also, based on previous data collections, the number of participants is expected to vary between 1250 and 1313 (averaging about 1280). The following calculations will be based on the higher number. The estimated annual cost for each respondent is $8.70 derived from the following calculation:
F x AHW x H = $8.70
where;
F =frequency of responses per individual = one 
AHW =average hourly wage = $26.09 (average hourly wage in the U.S. in Feb. 2017 according to the Bureau of Labor Statistics)
H = hourly burden per respondent (20/60)
The estimated cost for all respondents is $11,423.10 (1313 respondents x $8.70).
Note that the survey takes place once every two years, so annualized costs are half the above amount or $5,711.55. Likewise, other numbers here can be halved to obtain an annualized value.
[bookmark: _Toc483479182]A.13 Cost Burden to Respondents
Not applicable. The survey does not require respondents to purchase equipment, software, or contract out services.
[bookmark: _Toc483479183]A.14 Cost Burden to Federal Government 
The cost of the S&T Attitudes survey for each of the two years in a GSS cycle averages to $350,000 per year. Quantification of hours, operational expenses and other costs are provided in Attachment G. The costs shown are biennial because each survey cycle takes two years to complete, and actual costs in a given year will not be identical to those in the next.
[bookmark: _Toc483479184]A.15 Change in Burden Collection
Not applicable – this is a new information collection request.
[bookmark: _Toc483479185]A.16 Analysis Plan
All analyses will be conducted by subject-matter and statistical experts and the NCSES co-author of the chapter. The procedures will include estimation of means and percentages, z-tests, ordinary least squares (OLS), and logistic regressions—all of which will be adjusted for survey design. Additional analyses might be conducted for internal purposes, such as answering questions about survey item validity and reliability or requests from NSF management or from the public or stakeholders, and for composing possible InfoBriefs—short reports on specific issues released to the public.
Our current analysis plans are to use information from the 2018 GSS, specifically the S&T Attitudes Survey, to update tables, figures, and text in the current 2018 SEI Chapter 7 in order to construct the 2020 SEI Chapter 7. Chapter 7 of SEI is the chapter on public attitudes and understanding regarding science and technology. The general scope of 2020 SEI Chapter 7 (which will be based on the 2018 GSS) will be highly like the 2016 SEI (see Attachment C; the 2018 SEI is not yet available for release). In addition to the chapter text, a set of background appendix tables are prepared for each edition of SEI (for the 2016 SEI, these can be downloaded from https://www.nsf.gov/statistics/2016/nsb20161/uploads/1/10/atables-xlsx.zip ). The appendix tables for the 2020 report will be updated to include 2018 GSS data. 
The major topics of the chapter, which will determine the analyses undertaken, are:
· Pubic interest in science; sources of science information; and informal science activities
· Public knowledge of science facts and of scientific process
· Rejection of pseudoscience
· General attitudes about the value and risks of S&T
· Willingness to support funding of scientific research; confidence in the scientific community
· Attitudes about specific S&T issues (e.g., environment, energy, genetic engineering, nanotechnology)
The main types of analyses include longitudinal tracking of various statistics such as attitudes supportive of science, sources of science information, and factual knowledge of science. Where these variables form a scale, the significance of year to year changes is assessed using linear regression (in all cases of analyses, the analyses are adjusted to account for survey design). Where the variable being examined is dichotomous, such as one of the true / false knowledge questions, significance of year to year changes is assessed with logistic analysis. 
A second major type of analysis is comparisons of demographic groups at a given point in time. Here, for example, people of different levels of education, gender, age, and income are compared with respect to the major topics listed above, such as science knowledge and attitudes. In addition, the relationship between knowledge of science, which may be viewed as a measure of educational attainment, and attitudes and support for science are examined. Results are typically presented as cross-tabulations with scores or percentages. Z-tests are typically used to compare the significance of differences in values across groups. All differences discussed in the text are significant at the .05 level. If the statistical significance of a bivariate relationship requires further scrutiny, logistic or linear regressions may be conducted for each demographic variable (as the predictor variable) to test for statistical significance of the relationship with the criterion variable. 
While not publicly reported, analyses include examination of the quality of indices created from multiple variables for internal consideration. Scale statistics include Cronbach’s alpha coefficient, the inter-item correlation matrix, the corrected item-total correlations, and the Cronbach alpha for the scale with the item is removed.
The GSS will provide, with the public release of the GSS data, technical documentation concerning sampling design and selection, interviewing procedures, response rates, coding, and other features. This information generally applies to the S&T Attitudes Survey. The documentation for the 2016, and eventually 2018, GSS can be found here: http://www.gss.norc.org/Get-Documentation . 
As in previous years, the data from the 2018 GSS study, including the S&T Attitudes Survey, will be made available via the Internet (at http://www.gss.norc.org/Get-The-Data ) for secondary analysis by other federal agencies, university faculty and graduate students, and other interested individuals and organizations. The data is expected to be used for academic publications.
Schedule. The expected schedule for the data collection and analysis for the 2020 SEI cycle is:
2017 
Prepare and submit materials for OMB clearance and obtain OMB clearance, by end of Sept. 
Grantee (NORC) prepares for fielding the GSS, including the S&T Attitudes Survey. This includes programming the survey on hand-held devices, hiring and training interviewers, developing the sample, and so forth. Oct. 2017-April 2018
2018
· NORC fields GSS, including S&T Attitudes Survey, April to Sept.
· NORC prepares GSS, including S&T survey, preliminary dataset for release (data processing, data checking, coding, file construction, and file documentation), Oct. 2018-Feb. 2019
2019
· NORC releases a preliminary version of the S&T Attitudes Survey data for NCSES use, late Jan. 
· Contractor (SRI International) compiles a longitudinal dataset including the preliminary data and a volume of analyses of the preliminary data along lines of last cycle. Analysts use the dataset and analyses to complete a draft SEI chapter. Contractor compiles chapter figures and tables. Jan.-Feb.
· NORC prepares final GSS dataset for release, March-April
· Analysts update the chapter with final GSS / S&T Attitudes Survey data, while contractor (SRI International) updates figures and tables, April
· Chapter goes for NSB approval, review by other federal agencies (Orange Book), final editorial review, edits and revisions, online publication, and presentation to Congress, April 2019 to January 2020
· Based on previous cycles of the SEI studies, it is expected that this is a realistic schedule and will allow the publication of SEI 2020 on time.
[bookmark: _Toc483479186]A.17 Display of OMB Expiration Date
The expiration date for OMB approval will not be displayed because this is a CAPI data collection, in which respondents interact with an interviewer in person or over the phone and does not look at a survey on the CAPI device. The date will be made available upon request. 
[bookmark: _Toc483479187]A.18 Exceptions to Certification Statement
While the certification stipulates that the OMB control number be displayed to respondents, the number cannot be displayed to respondents for the same reason the OMB Expiration Date cannot be displayed: this is a CAPI survey with no respondent eyes on paper or a screen. The OMB control number will be made available upon request. In addition, respondents can contact GSS personnel to obtain this information.




