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Identifying the Intended Navigational Path of an Establishment Survey

Cleo Redline1
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A desk stapler has sixteen parts, a household iron fifteen, the simple bathtub-shower combination twenty-three. You can't
believe these simple objects have so many parts?

Donald A. Notman, 'The Design of Everyday Things"
Introduction

We do not often see it described this way, but a self-administered survey instrument is really a physical object with many
parts that need to work in unison for the express purpose of collecting information. These parts can be viewed along a
continuum from the micro to the macro. At the micro level, there is color and brightness, shape and location of information.
At a more macro level, there are the questions, instructions, definitions, and response categories. At an even more macro
perspective, however, there is the entire mailing package-the outgoing envelope, cover letter, questionnaire, mailback
envelope, possibly brochures or anything else that might be sent to respondents to aid and persuade them to answer and
return the survey.

Making a survey instrument work, at both the micro and macro level, such that the parts are transparent to the respondents
and the respondents can accurately and efficiently operate the survey instrument (defined as performing the tasks in the order
respondents are instructed to perform them) is a monumental undertaking. This is especially true in the case of an
establishment survey such as the Survey of Graduate Students and Postdoctorates in Science and Engineering (GSS) because
of the large number ofcomplicated parts that respondents are required to handle.

The objectives of this paper are: (I) to synthesize the literature that informed efforts to evaluate and improve the GSS, (2) to
describe what were discovered 10 be the major parts of the GSS, (3) to show how the survey has been redesigned thus far and
why, (4) and to extract the major principles that were used to redesign the survey.

Background

The literature is replete with design principles (e.g., Powell, 2002; Dillman, 2000; Couper, 1994; Norman, 1990; Wright and
Barnard, 1975), but as Tourangeau (2000) points out the principles are vague enough that applying them is still as much an
art as it is a science. Tourangeau also says that for this same reason it may be difficult to test them empirically or to
detennine the gains from questionnaires that embody them. On the other hand, we have made strides that make it worth at
least attempting to synthesize what we have learned to date and worth attempting to extend it to establishment surveys.
Take, for instance, the following principle:

I. Use the visual elements of brightness, color, shape, and location in a consistent manner to define the desired
navigational path for respondents to follow when answering the questionnaire (Jenkins and Dillman, 1997).

It has since been shown that brightness, color, shape and location are visual elements of graphic language, and that graphic
language is only one of the languages that comprises a questionnaire. Additional languages include the: (I) symbolic
language, (2) numeric, and (3) verbal (Redline and Dillman, 2002). It is also now clear that 'in an effective manner,' not 'in a
consistent manner' is the overarching goal really; consistency is only one means to this end. Finally, it has also become clear
that it is necessary, but not sufficient, to think in terms of the questionnaire only. As Jenkins (1997) points out, improving the
navigational qualities of a questionnaire requires paying attention to the entire mailing package. However, even that may not
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be sufficient, because as was discovered while redesigning the GSS, respondents may toggle between two modes: paper and
Web, Thus, the following more encompassing and overarching revised principle emerges:

2. Use the verbal, numerlc, ,\rmbo!ic, and graphic language.-, (i.e., visual elements of brightness, color, shape,
and location) in a ceasistent an effective manner to define the intended navigational path for respondents to
follow when answering the survey (mailing package ond/or rVeh questionnaire),

Identifying the Intended Navigational Path
A key phrase in the above design principle, a phrase that has remained stable from the first iteration of the principle to the
second is "define the intended navigational path." By definition, the navigational path is under the control of the interviewer
in an interviewer-administered survey, whereas this path is under the control of the respondent in a self-administered survey.
Four important tasks that respondents must handle in a self-administered survey that would be under the control of the
interviewer in an interviewer-administered survey are: I) starting correctly; (2) moving around; (3) reading and following
instructions, definitions, or directions and; (4) answering in terms of the correct reporting unit. The addition of these tasks in
a self-administered instrument translates into greater complexity for respondents, which in turn translates into greater
respondent burden and potential for error. These tasks are not necessarily mutually exclusive, but are separated here for the
sake of discussion.

Starting Correctly. The interaction that occurs within the first few seconds of a survey has long been thought critical to
cooperation rates (Groves et aI., 2005). According to sociolinguistics, one of the three key components of an interview is its
opening interaction because this interaction sets the stage for the interview as a social encounter (Pan, 2003). The other two
components are obtaining/giving information and maintaining the interaction. In cognitive interviews with three variants of a
decennial census questionnaire (with approximately 20 respondents per variant), there was a large difference in how well
respondents began the questionnaires. In one case, 4 percent of the respondents started by looking at the back page of the
questionnaire, whereas 73 percent started by looking at the back page of another (Dillman et aI., 1996). Respondents were
asked in a debriefing at the end of the interview to recommend which questionnaire they suggested be used in Census 2000.
One of the largest reasons they provided for their choice was the ease with which they were able to start the questionnaire.
Forty-five percent favored the variant that allowed them to get started correctly compared to 22 percent for the one that did
not (Redline, 1997). In the best-case scenario, a delay in starting correctly, however small or recoverable the delay may be, is
a waste of respondents' valuable time. In the worse case scenario, it will result in unit nonresponse. Numerous studies in
Web surveys have demonstrated respondents' inabilities to start correctly as a result of being provided ambiguous IDs or
passwords, some of which have clearly been shown to lead to unit non-response (Fox et ai, 2003; Couper et ai, 2001).

Moving Around. Schwartz is generally credited with demonstrating that a survey adheres to the tenets of conversation
(e.g., 1997), as put forth by Grice (1975). Because of its visual and physical nature, however, a self-administered survey is
more like having that conversation while driving. Powell (2002) discusses many issues relevant to Website use: for
example, site organization structures, navigational theory, navigational bars and the advantages and disadvantages of their
possible placement, and the design of buttons. This information is discussed, however, in the context of Web sites, whose
users have a different goal than respondents to a survey. Web site users tend to be searching for information, whereas with
surveys, respondents are answering queries. As Fox et al (2003) have noted, there is less directly applicable information
regarding the design of Web surveys. A finding for which evidence does seem to be accumulating, however, is that moving
from screen to screen (or by extension, from page to page) leads to a disruption in visual continuity (Mockovich, 2005),
which has been shown to lead to response errors in paper questionnaires (Redline et aI., 2005; Featherston and Moy, 1990).
Thus, moving from screen to screen or page to page (or even from the bottom of one column to the top of the next one)
appears to be more susceptible to error than many would have us believe.

Reading and Following InstructionslDefinitionslDirections. In a self-administered survey, respondents often need to read
instructions, definitions, and directions critical to their understanding the questions and items, but they do not for what appear
to be a number of, not necessarily mutually exclusive, reasons. One is because the information is often located physically out
of sight (Redline et aI., 2005; Tourangeau et aI., 2003). Information may be far from where the respondent's attention is
presently. It may be in a separate booklet, for instance, or behind a link. Or, as has been demonstrated with skip instructions,
it may be simply outside the respondent's immediate attention (or foveal view in eye-movement terminology) (Redline and
Lankford, 2001). Or, as has been shown with edit messages in Web surveys or branching instructions in paper questionnaires,
it may be located after a disruption to visual continuity (Mockovich, 2005; Redline et aI., 2005). A second possibility,
however, is that the information is physically within sight, but is located among such a dense amount of information as to be
rendered undetectable (Redline, 2003). A third possibility is that other aspects of the information's graphic presentation (e.g.,
its color or size) give respondents the impression that the information is optional (Redline, 1997). A good example of this



comes from one of the Census 2000 test questionnaires in which the "Getting Started" information on the inside cover of the
questionnaire was designed to take the place of the cover letter in the mailing package. This design failed, however, because
the getting started information looked like unimportant background information. It was composed of blue lettering, while
everything else was in black, and it was put outside the gold background area in what looked like unimportant floating white
space.

Reasons endogenous to respondents, however, may compound the exogenous reasons provided above. That is, respondents
may not perceive a need for the information (Redline et ai, 2005; Frohlich, 1986). Or they may not have the cognitive ability
to successfully process all of the information they are provided, or for various other reasons, they may lack the motivation to
do so (Krosnick, 1991).

In terms of Principle 2 above, the numeric, symbolic and graphic languages need to unambiguously indicate what to read and
the importance of reading it, and the verbal language needs to attract respondent's attention, maintain their attention, and
convey accurate meaning-not an easy undertaking. Furthermore, it is important that the methods used to identify respondent
errors in self-administered surveys allow us to distinguish between respondents' not reading information, and the reasons for
their not reading it, as opposed to reading it and not comprehending it. We need to correct errors that arise as a result of both,
but the solutions may differ.

Identifying the Reporting Unit. In a household or establishment survey, one of the first tasks respondents must undertake is
to understand about whom or what they are being asked to report. Research has shown that answering in terms of the wrong
reporting unit may be the result of respondents not starting the questionnaire correctly or not reading the necessary
instructions. However, research has also shown that respondents may not read instructions and still report correctly, or they
may read and understand the instructions, but not agree with them; or in the case of an establishment survey, it is conceivable
that their records will not be in keeping with the request. Thus, it is clear that identifying and correcting the problems that
arise here is not easy.

An example of not identifying the reporting unit correctly comes from cognitive research with the Public School 1991-92
Field Test Questionnaire for the Schools and Staffing Survey (SASS) (Jenkins et aI., 1992). The cover page of this
questionnaire contained a very important instruction in the paragraphs on the left-hand side of the page that told respondents
to "Please complete this questionnaire with information about the SCHOOL named on the label." Only about half of the 20
respondents ever read this instruction and looked at SCHOOL named on the label. Not reading the instruction mattered when
respondents had alternative definitions of the school for which they could report, and got the wrong impression from the rest
of the questionnaire regarding the unit for which they should report. The tendency was to mistakenly report for the entire
school system (K-12) when they were really only supposed to report for the portion of the school over which they had direct
charge (e.g., the high school).

The population count question (typically referred to as the pop count question) in the decennial census questionnaire has
demonstrated similar tendencies. In cognitive interviews with the three variants of the decennial census questionnaire
mentioned earlier, 15 percent of the respondents left the pop count question blank in the first variant, whereas only 7 and 6
percent left this question blank in the second and third variant, respectively. A large-scale mailout/mailback test of the three
variants verified the fact that respondents tended to overlook the pop count question in the first variant of the questionnaire
(Leslie, 1997). In hindsight, the pop count question appears like a mass of instructions in the left-hand corner relative to the
name of Person 1 question, especially in the first variant of the questionnaire. These 'instructions' appear either unimportant
or cognitively demanding in comparison to the much more salient and easy-to-answer Person 1 question.

The instructions in the pop count question are referred to as the residency rule instructions. Importantly, vignette research
into the residency rule instructions has shown that respondents' definitions of who should be reported as living or staying in
their household is influenced by the residency rule instructions in some cases and not others. Gerber et al. (1996) refer to the
cases in which the instructions have no effect as intuitive. For example, respondents do not need to be reminded to include
permanent household members that are temporarily away. In contrast, the rules are necessary in counter intuitive situations
to counter respondents' erroneous preconceived definitions of who should be included and who should not. For example,
according to census rules, someone's mother who has been placed in a nursing home on a trial basis is supposed to be
reported at the nursing home. A vignette regarding this situation showed the largest percentage gain (27 percent) in correct
answers between the 'with instruction' and 'without instruction' conditions, demonstrating that the instruction helped.



Tourangeau et al. (2003) examined the complex everyday concepts of residence and disability and found similar results--that
participants were better at classifying vignettes that closely matched a definition (central instances) than ones that only partly
matched it (peripheral instances).

Methodology

This knowledge informed efforts to redesign the GSS. The GSS collects data from all U.S. institutions offering graduate
programs in science, engineering, or selected health-related fields. Data published from the survey include graduate student
enrollment by race, ethnicity, by gender, by type of financial support, by discipline, and by full-time or by part-time status.
Data are also published on the number of postdoctorates and non-faculty researchers by gender, citizenship and by discipline.
The GSS is a visually administered survey (with both a paper and Web component).

The redesign efforts consisted of conducting a round of cognitive/usability interviews with the original GSS, redesigning the
survey, and conducting a second round of interviews with a redesigned portion of the survey. Twelve in-depth
cognitive/usability interviews were conducted in the DC Metropolitan area and four in Florida in 2002 to learn more about
how respondents navigated through and understood the original GSS. Interviews were conducted in the respondents' offices
using the concurrent 'think aloud' interviewing method. Respondents were handed the paper mailing package and asked to
report their thoughts aloud as they went about the process of actually handling the mailing package and responding to the
survey questions. The mailing package provided instructions for accessing the Web survey. Respondents were encouraged
to answer the survey by whatever mode they would normally answer it, and to retrieve the appropriate records to answer the
survey. Being as interested in what respondents read as well as how well they understood what they read, respondents were
asked to read aloud in addition to thinking aloud. When respondents fell silent or could not be understood, neutral, think
aloud probes were used as prescribed by Ericson and Simon (1980). Specific debriefing questions were held until the
respondent had completed the think-aloud portion of the interview. In hindsight, the interviewing method was an attempt to
use a method that would later be described by Hak et al. (2004) and discussed by Willis (2004, pg. 265). This method was
designed to evaluate the cognitive aspects of answering the questions as well as the usability aspects of operating a visually
administered questionnaire (either paper or Web). Interviews were both audio and video-recorded with the respondent's
permission. The typical time for completion of the interview was two hours.

NSF contracted to have the survey redesigned in 2003-2004. Both the original and revised versions of the Web surveys were
created in Cold Fusion (with possibly some Java script added) and were developed to run in Sequel Server. The paper
version of the survey was created in PageMaker.

NSF contracted to have a second round of cognitive/usability interviews conducted in 2005 with a redesigned portion of the
GSS. Eight schools were recruited from Chicago and Connecticut, respectively. However, due to cancellations,S interviews
were actually conducted in Chicago and 7 interviews in Connecticut. The same interviewing method was used in the second
round of interviews as had been used in the first, except this time around, respondents were sent an email an hour in advance
of the interview, providing them with a link to the Web survey. As before, respondents were handed the paper mailing
package at the beginning of the interview. Rather than asking respondents to complete the entire survey, they were asked to
focus on a portion of the survey. And in addition to the cognitive/usability portion of the interview, a reconciliation was
conducted at the end of the interview. That is, in advance of the interview, differences between the information provided in
last year's GSS and information gathered from the institution's Website were discussed with respondents at end of the
interview. The entire interview took about an hour. (Refer to Abt Associates, Inc., 2005, for a full reporting of this
research.)

Results and Discussion

Identifying the Intended Navigational Path
One of the most important findings to come out of the first round of cognitive/usability interviews with the original survey
was that the GSS is really composed of three separate parts or instruments. Part I is meant to elicit a list of departments in
science, engineering, or selected health fields from survey coordinators, that is, to create the departmental frame. Part 2 is
forwarded to a respondent to collect the data at the departmental level. Part 3 is a database management tool meant to assist
survey coordinators monitor (either their own or the departments') data collection process. Furthermore, two of these parts
were administered both by paper and by Web. Thus, it became evident that there were five parts or instruments, not just one.
It also became evident that the overarching problem with the survey was that respondents were being asked to carry out many



tasks (refer to Table 1 for a listing of the tasks) and that the overall design of the survey did not highlight and reduce
competition for respondent's attention to one manageable task at a time-in other words, it did not help respondents navigate
through the information correctly, beginning with getting started correctly.

Another important finding to come out of the cognitive/usability interviews with the original survey was that although the
majority of respondents submitted their survey by Web (for instance, about 75 percent of the respondents submitted their
survey by Web at the time of the interviews), many of the respondents in the cognitive/usability interviews actually
responded to the paper version of the survey, and simply transferred this information to the Web. In these cases, the true
interface between the survey questions and that of the respondents was the paper questionnaire, with the Web survey serving
as a data dissemination tool.

Signaling the Intended Navigational Path

Starting Correctly. In the original design of the paper questionnaire, Part 1 (listing science, engineering, and selected
health-related departments) was downplayed and Part 2 (the questionnaire) was highlighted. Part 1 was printed portrait-style
on standard white loose-leaf sheets of 8.5" x 11" paper stapled together in the upper left-hand corner. Its cover page was
laden with instructions (full of text) that gave no visual clue that a task lay beneath (see Figure 1), that of listing the
departmental frame (See Figure 2). Part 1 competed with the many other standard white mailing pieces that were included in
the mailing package that were also text laden, similar to the way the residency rules in the pop count question of the
decennial census questionnaire competed with the name question or the instruction on the cover of the Schools and Staffing
Survey competed with the first question on that survey. As a result, a critical component of the GSS, the development of its
frame, got less attention in the first round of interviews than was later assumed necessary to ensure correct reporting. In
contrast, Part 2 was printed on colored paper stock in the form of a booklet and drew respondents' attention (see Figure 3).
The Web version of the survey, on the other hand, was problematic for two different reasons: (1) it had an entirely different
look and feel from that of the paper and (2) information on its getting started pages (accessing the Web survey and home
page) competed for the respondents' attention. These problems will be described in greater detail next, and the solutions that
were developed.

First, a new architecture with a new look and feel were conceptualized to better express or afford the parts in both the paper
and Web and a prototype of Part 1 was developed. Visual design principles were used to make the two parts look as though
they were supposed to function as a unit. Both were printed landscape in booklet formats with colored backgrounds, beige in
the case of Part 1 (refer to Figure 4), and blue, in the case of Part 2 (refer to Figure 5), with the survey's heading and
navigational bar expressed in white print against a dark blue background that spanned the top and right hand side of both
booklets. In this conceptualization, the two parts were joined visually by their many similarities (that is, parallel
construction), but were also distinguishable by the color of their background and by their salutations. The beige survey was
addressed to the survey coordinator, the blue to the survey respondent. Since respondents tended to fill out the paper version
of the survey and simply transfer this information to the Web in the first round of cognitive/usability interviews, the same
look and feel was applied to both the paper and Web versions of the survey.

Costs played a significant role in determining which part received which color. The beige questionnaire required three colors
to print: beige for the background, dark blue for the navigational bar, and black print for the text. Because three colors are
more expensive to print and fewer coordinator questionnaires are printed than departmental questionnaires, the coordinator
questionnaire was assigned the beige color. The blue questionnaire required only two colors to print: different tints of blue
for the background and navigational bar, and black print for the text. Because two colors are less expensive to print, this
color combination was assigned to the departmental questionnaire. It is interesting to note that because introducing color on
the Web does not cost anytbing, originally a highly multi-colored design was proposed for the Web (see Figure 6). One of
the goals of the redesign was to maintain consistency between the paper and Web versions of the survey, so that respondents
could effectively navigate back and forth between the two modes. For this reason, and because the unrestrained use of color
competes for respondents' attention, color choices were restrained in the redesigned version of the survey (refer to Figures
4,5, 12, and 13 for examples).

Ensuring that the paper and Web surveys looked similar so that respondents would be able to navigate between them required
a great deal of coordination and discussion between professionals with very different backgrounds-those who ordinarily
worked on paper documents (editors) and who rarely, if ever, spoke to those who worked on the Web (programmers). These
two spoke two very different languages, and rarely thought about how a change they made in one of the modes would affect



the other. It required a great deal of effort to ensure that differences between the two modes were introduced only after
careful considerations on both sides.

Suggesting that Web surveys look similar to their paper counterparts is contrary to conventional advice now. The opposite
advice, suggesting that Web surveys be different from their paper counterparts may have come about for two reasons: one is
when paper questionnaires are badly designed, it is unreasonable to repeat what was a bad design to begin with. The second
is the assumption that respondents answer by one mode or the other. If the GSS is any indication, respondents to
establishment surveys may be answering the paper and submitting by Web. Thus, establishment surveys may need to be
careful not to think of the two modes in isolation, but to ensure that they operate together.

To save space, only screens from the Web survey are shown and discussed in the remainder of this paper. It should be noted,
however, that parallel pages from the paper survey tend to be identical, except for differences in functionality (differences
due to buttons, links, etc.).

In the original Web survey, the welcome screen presented respondents with two links, one for the survey coordinators (school
login screen) and another for the departmental respondents (department login screen). Refer to Figure 7. Respondents were
often confused between these two links and chose the wrong one. The instruction preceding these links, "To login, please
click School Login Screen or Department Login Screen" did not provide respondents with any additional information over
what they knew already, which violated the conversational maxim of quantity (Grice, 1975). Furthermore, the login
information, which is obviously the point ofthis screen, competed with the rest ofthe information on this page because it was
placed in the same size and boldness as the rest of the information. Highlighted areas, such as the forget-your-password
question beneath the login links, are likely to distract respondents' attention from the primary goal of logging in. Beyond the
password section, the "Introduction" and "Why These Data Are So Important' sections are meant to persuade respondents' to
complete the survey. These sections are either going to compete with respondents logging in or be totally ignored, neither of
which serves a fruitful purpose at this point in time. This information should be processed, in other words presented, before
reaching the login stage, perhaps in the cover letter.

Getting to the first question of the Web survey (the contact item) is twice as long in the original survey than the redesigned
version. In the original, respondents must first respond to the login screen (Figure 8), a quick contact screen (Figure 9), and a
main menu screen (Figure 10) before reaching the contact screen (Figure II). On the main menu screen, they must select the
number "I" from the middle of the page and from among many links and other pieces of information. Most of this
information is premature at this point in time, violating the conversational maxim of relevance (Grice, 1975). The status
legend, the upload and download your data links are not necessary until respondents get to the point where they are entering
data, much later in the process. Furthermore, the navigational bars, the status legend, and other links are taking up valuable
real estate: the top and left of the screen. Eye-movement research has demonstrated that all else being equal, the top and left
of a page are more attended to than the bottom and right (Brandt, 1945). Thus, placing the navigational bar and other
information at the top and left makes perfect sense if the purpose is to facilitate their use. However, since the primary
purpose of a self-administered survey is to read and answer questions, it makes more sense to place the questions in the top
and left-hand side of the page, and to relegate the navigational bar to a supporting role on the right.

In the redesigned survey, respondents are provided with a uri, which automatically takes them to the correct login screen (see
Figure 12). Furthermore, the screen they are taken to is highly simplified in comparison to the original. It highlights the task
of logging in and rightfully reduces the original forget-your-password question to a supportive role (If you have forgotten
your password ... ). It does this by boldly welcoming respondents and asking them to enter their User ID and password. The
'Welcome' salutation was purposely made big and bold and placed in the upper left-hand corner of the beige background,
with nothing to its left or below it to distract respondents' attention from the primary task of logging in. The language here is
consistent with the wording used in the cover letter, and with the sociolinguistic notion of this as an opening interaction. In
other words, the computer jargon "to login" was purposely removed from the redesigned version and replaced with "to begin
answering the online questionnaire."

The redesigned survey simplified and reduced getting to item I dramatically (refer to Figure 13). After logging in, the
number I immediately presents itself in the upper left-hand corner of the page followed by the wording of the item. To
further attract respondents' attention, the item wording was made bolder and larger than the rest of the information on the
page, and clearly bolder and larger than it was in the original version afthe survey.



The headings in the upper-left hand corner of the original survey were relocated because cognitive research has shown that
respondents often read these headings in lieu of the items beneath them and draw the wrong interpretations as a result
(Jenkins and Dillman, 1993). These findings are in direct opposition to conventional wisdom and research in the
instructional text area, which has suggested that headings help readers understand text better (e.g., Hartley, 1981). However,
one might reasonably conclude after reading this research more closely that the information conveyed by the heading is
necessary, not necessarily the heading itself. Thus, an effort was made in the redesigned version to include all necessary
information in the body of the item/questions. Besides helping readers understand the text better, headings serve another
purpose, according to the instructional text research: they help readers to scan, select, or retrieve materials more easily.
Hartley (1981) suggests that headings may be more usable when placed in the margin, although he also notes that this has not
been subjected to research.

The redesigned survey makes use of these ideas. Rather than using the headings to supply pertinent information, they are
used in the navigational bar in the right-hand margin to guide respondents through the survey. The navigational bar's design
is predicated on the notion that items listed vertically signal greater independence than those listed horizontally (Jenkins and
Dillman, 1997), along with the hypothesis that lists of action items are a commonly understood convention.

Finally, visual principles were used to indicate which item in the list is activated. This was accomplished by making the
activated item look the same as the body of the screen (black text against a beige background). As a result, the selected item
looks visually connected to the body of the screen, while the rest of the navigational bar is reduced to background
information (white text on a dark blue background).

Moving Around. The cognitive interviews revealed that moving from screen to screen in the original survey was
convoluted. In the original survey, respondents were presented with two buttons at the bottom of the contact information
page: "Save and Refresh" and "Cancel," neither of which moved respondents to the next screen or question, as expected
(see Figure II). To move to the next screen they had to use the navigational bar to return to the main menu and choose
where to go from there (which was not always evident), or choose where to go next from the navigational bar itself, or hit
"Save and Refresh," followed by "Cancel," which then took them back to the main menu screen. Later screens presented
even more complicated buttons from which to choose (e.g., as many as 8) in addition to the navigational bars at the top and
bottom of the screens. This is an example of a hierarchical or 'tree structure' organization, with the home page serving as the
'root' of the 'tree structure' (Powell, 2002). In this organizational structure, backtracking is necessary to move forward.
Furthermore, respondents have full control over the order in which they process information, which is not good if the point is
to process information in a predetermined order. In this organizational structure, navigating through the survey is
unnecessarily competing with actually answering the survey because it requires cognitive effort.

In the redesigned version of the survey, "Previous" and "Next" buttons were consistently placed at the bottom of the screen,
not always in the same position on a screen, as is commonly recommended, but always the same distance beneath the last
piece of information on the screen (see Figure 13). The point of placing them here is two-fold: (I) because respondents need
to traverse this information to reach the buttons, thus they may be more likely to notice this information, or (2) ifthey do read
the last piece of information, this is an efficient use of their eye-movements, and consequently, their time, for they simply
need to continue down a little ways before reaching the 'next button.'

The 'Previous' and 'Next' buttons have been designed to serve as the primary means of navigating through the redesigned
survey, with the navigational bar available in case respondents want to skip further ahead or back or exit the survey, and
come back. This is an example of a linear-with-options organizational structure. This organization best mimics the paper
survey in that it provides a structure for answering the survey in a pre-determined linear order, but it also allows respondents
to freely move around, if they so choose. In this organizational structure, answering the survey is emphasized over
navigating through the survey.

Reading Instructions/DefinitionslDirections. The two modes of the original survey diverged greatly in the amount of
instructions/definitions/directions provided to respondents in Item 2 '" Maintain Your List of Departments." To accurately
maintain their list of departments, survey coordinators need to know which departments should be included according to
NSF's rules, and which should be excluded. As can be seen in Figure 14, however, the original Web version did not provide
the survey coordinators with any guidance about which departments to include or exclude from the list, at least not without
searching elsewhere for this information, and not one respondent in the first round of cognitive/usability interviews looked
elsewhere for this information. The first instruction on the screen here "This screen allows you to maintain your list of
departments" does not provide respondents with any additional information over what they were able to gather from the



heading already. Similarly, in the response matrix, there is a column labeled 'department name, ' bnt no explanation as to
what precisely that means.

Snpplying an exhaustive list of rules, however, is not the answer either, especially if this list does not look as though it is part
of the navigational path. The paper version of the survey (refer back to Figure I) supplied the survey coordinators with so
many instructions and in snch a way (on white loose-leaf paper wben the 'survey' itself was a colored booklet) tbat for all
practical purposes it may have not been supplied. There were approximately 537 words on this page, and still not all the
information that was needed is on this page. Some of it was buried elsewhere. Thus, in the redesigned version of the survey,
an attempt was made to extract and reorganize the most critical of the eligibility rules and to place this information in the
navigational path.

The redesigned version has approximately 303 words, a decrease from the original (see Figures IS and 16 for the Web
version). The first instruction on this screen is numbered '2,' and is placed in the same position on this page/screen as the
number' I' had been in the preceding page/screen. The first instruction here attempts to convey to respondents that they are
to answer three questions (A, B, and C) to update their list of departments in the table below, and questions that were only
implied in the original were made explicit. In addition, columns that confused respondents in the cognitive/usability
interviews, and for which no good purpose could be established, like the 'locked' column was removed. The locked column
is in a spatially and temporally important position, the first column of the table, but it is not clear what its purpose is. And the
second column was very confusing. No respondents in the cognitive/usability interviews referred to their departments by !D,
but by their own names for their departments (e.g., Chemistry), which doesn't show up until the third column of the matrix.

In the redesigned version of the survey, department name was placed first, and what was an implied question in the original
version of the survey was made explicit in the redesigned version: "In column A, what are the names of your school's
science, engineering, and health-related graduate departments for 2004?" An attempt was made to link the question above
the matrix to the correct column in the matrix by placing the prepositional phrase at the beginning of the question: "In
column A'. Furthermore, question A contains a very important piece of conceptual information that is not explicitly stated in
the original version of the Web survey-the fact that this survey is supposed to collect information from health-related
departments in addition to science and engineering.

Another piece of information that was missing from the original survey was the reference period. Schaeffer and Presser
(2004) suggest that the reference period should be given at the beginning of a question (so that respondents do not construct
their own before hearing the investigator's), and that respondents hear it before they formulate what they believe to be the
intent of the question and that it be given in abbreviated form, and in a parallel location in subsequent questions. In this case
that would have meant doubling up on prepositional phrases at the beginning of the sentence "In column A, in 2004," which
seemed awkward. Furthermore, it would have been difficult placing the reference period in a parallel position in the rules
that follow, so the reference period was repeatedly placed at the end of instructions instead. This is an example of the often
difficult choices survey designers must make. Besides creating a more complete, explicit question, the most relevant
instructions pertaining to this question were divided by function (delete, remain or add) and listed in bulleted format under
the question here.

A comparison of the table in the original version of the Web survey with the original paper version suggests that what is
called "!D" in the Web version is referred to as "Department Code" in the paper version. This code is an effort on NSF's part
to summarize departments into higher-order categories known as disciplines. The redesigned version did away with the code
altogether, which has virtually no meaning for respondents. In the redesigned paper version of the survey, respondents are
asked to refer to a list of disciplines, and in the Web, they are asked to select the discipline that best describes their
department from a drop-down box.

One gets the impression from the heading in the original version of item 2 (maintain your .list of departments) that this item is
going to contain one task; however, closer inspection of the table reveals that respondents are actually being asked to conduct
two: (I) to update their list of departments, and (2) to update the names ofthe departments' coordinators (refer to Figure 14).
The redesigned version of the survey decomposed item 2 further. The first task (as shown in Figures IS and 16) asks
respondents to update their list of departments. The second task is not shown here, but is hinted at in the navigational bar. It
invites departments to respond, and it is in this next task (or screen) that respondents are asked to update the names of the
departments' coordinators.



Thus, an attempt was made to place a reasonable amount of information in the navigational path (e.g., making the listing
form and eligibility rules look as though they are a part of the survey); reorganize the information in a way that is keeping
with respondents' own schemas about the information (e.g., place department name first); connect physically disconnected
but conceptually related information (e.g., use "in column A"); replace unfamiliar jargon with potentially more
understandable terms (e.g., replace 'ID" or "Department Code" with "Discipline"); supply missing but important information
(e.g., the reference period); and decompose the task into its constituent tasks (e.g., list departments then solicit information to
aid in inviting departments to respond).

The second round of cognitive/usability interviews with the redesigned survey suggested that respondents did start more
easily and correctly, navigate through the form with greater ease, and had a better understanding of what was being asked of
them. Respondents deleted, added, and disentangled departments far more in the second round of interviews than in the first,
suggesting that the changes made above were a step in the right direction. For example, one respondent noticed 5 dental
departments that had been defunct for the past 5 years and deleted them during the course of the interview. (It is interesting
to note that after participating in the cognitive/usability interview, she deleted 22 departments from the actual GSS.)

Defining the Reporting Unit. It was difficult to tell from the first round of interviews what were respondents' definitions
for their reporting units. Instead ofattending to Part I of the GSS in the first round of interviews, respondents had a tendency
to accept whatever list they were provided with to start, and to focus on what they thought was the real purpose of the survey,
the questions in Part 2. A few respondents, particularly those new to the survey, still had a tendency to view the pre-assigned
list as correct in the second round of interviews; however, in general, a better understanding of respondents' definitions for
their reporting unit was garnered from the second round of interviews for at least two reasons: (1) because an emphasis was
placed on inducing respondents to read Part I in the redesigned version of the survey and (2) because the second round of
interviews deliberately focused on this part of the survey.

Item 2 of Part I asks respondents to report a highly complex construct: departments, programs or research centers with
graduate students, postdoctorates, or non-faculty research staff in science, engineering, and selected health-related fields.
By most people's standards, the concept of postdoctorate alone is complicated, so the above construct is clearly highly
complicated and multifaceted. As borne out by previous research regarding complex concepts (e.g., Gerber et ai, 1996;
Tourangeau et aI., 2003), respondents' schemas were sometimes in keeping with NSF's definitions, and sometimes not. The
second round of cognitive/usability interviews suggested that respondents had little difficulty reporting what Gerber et al.
(1996) refers to as intuitive and Tourangeau et al. (2003) refer to as central instances. Examples of these in the GSS are
physics and chemistry departments. However, respondents tended to have problems knowing whether to report what Gerber
et al. (1996) refer to as ambiguous and Tourangeau et al. (2003) refer to as peripheral. A good example of this in the GSS is
research centers. Finally, there were cases in the GSS that Gerber et al. (1996) refer to as counterintuitive, that is,
respondents' definitions did not appear to agree with NSF's official definition of science, engineering, and health-related. An
example of this was acupuncture.

Respondents not understanding NSF's technical definition for what to include and what to exclude, and not listing the
institution's organizational elements correctly are likely to lead to coverage error at the second stage level. In general,
respondents seemed to understand the redesigned version of the survey better in the second round of cognitive/usability
interviews than in the first, although there were still problems. Respondents still came to the task with expectations (for
example, believing that the pre-assigned list provided to them was accurate) and questions (wondering what the rules were
about research centers and health fields) that need to be addressed in future renditions of this item.

Research shows that decomposing multifaceted or compound tasks into their constituent tasks and organizing information in
ways that are in keeping with respondents' schemas or that cue their memories are helpful. Thus, we need to learn more
about respondents' schemas in the future, and what cues will aid them access these schemas. It may prove beneficial to ask
respondents to report their research centers first, then programs, and then departments (under the assumption that research
centers are the least central to respondents' thinking about this issue, and therefore, the most likely to be forgotten or
misunderstood). Also, the eligibility rules are now broken down by function (delete from the list, leave on the list, add to the
list). Is this the best ordering of these functions? Might it be beneficial to separate these into separate questions, each
referring to a separate response table? However, what is best if respondents are filling out the paper questionnaire, and
transferring this information to the Web? Further research is needed to help us answer these difficult questions.

It should be noted that a pattern appears to be emerging from household and establishment surveys (Jenkins et aI, 1992;
Gerber et aI., 1996), which when put together with the research of Tourangeau et al. (2003) suggests that respondents can



have multiple definitions for their reporting units and that they need to clearly understand what the survey is requesting (that
is the survey's eligibility rules) in order to report correctly. The findings of the research seem to point in the same direction:
household and establishment surveys, which have a global instruction buried at the beginning of the survey aimed at
respondents' understanding the unit for which they are to report, may not be elicit accurate reports. These surveys may
benefit from following the ass' model of listing out their organizations' elements (e.g., members of a household;
subsidiaries, affiliates, or branches of a business; or departments of an institution) first, followed by requesting data
from/about those elements.

Redesign Principles. Many changes were made to the ass to induce respondents to start it correctly and to better
understand the tasks they were being asked to perform in the order they were being asked to perform them, with a focus on
getting respondents to properly attend to the critical task of defining their reporting unit. The major principle used to guide
these changes was provided at the beginning of this paper: use the verbal, numeric, symbolic, and graphic languages in an
effective manner to define the intended navigational path for respondents to follow when answering a self-administered
survey (Jenkins and Dillman, 1997). Table 2 attempts to delineate this principle into the sub-principles that were used to
redesign the ass. These sub-principles may provide even more concrete guidance for improving a survey, or they may serve
as input for hypothesis testing under controlled, scientific conditions. Harking back to the major principle, these sub
principles attempt to define how to signal the navigational path more 'effectively.'

Conclusions and Future Research

Starting with the end in mind does not mean starting at the end. In the case of the ass, the end is to elicit accurate counts of
graduate students, postdoctorates, and non-faculty research staff in science, engineering, and health-related departments,
programs, and research centers. The results of previous survey research suggest that to reach this goal, we need to star! much
further back. We need to help respondents: start the ass correctly; move through the survey in a systematic order; read the
questions, instructions, definitions, and directions in non·critical items so that by the time they reach a critical item, they are
primed to read information which will aid them to accurately answer it with as little effort as possible. In other words, we
need to identiJY and define the navigational path for respondents.

The first round of cognitive/usability interviews with the original survey confirmed the fact that the navigational path was not
clear, and that respondents had a tendency to overlook Part I of the survey (and more specifically, Item 2 in Part I). This
item elicits the survey's departmental frame--or more specifically, a list of science, engineering, and health-related
departments, programs, or research centers that have graduate students, postdoctorates, or non-faculty research staff. A
second round of cognitive/usability interviews with the redesigned version of the survey suggested that respondents did start
the redesigned survey more easily and correctly, navigate through it with greater ease, and had a better understanding of what
was being asked of them in this item. Respondents deleted, added, and disentangled departments more in the second round
of interviews than the first.

An important finding to come out of this research was that respondents often answered the paper version of the ass and then
simply transferred this information to the Web. Thus, the navigational path of the redesigned survey was in effect doubled
respondents not only needed to navigate within a mode, but between two modes. Contrary to conventional advice, it became
imperative to maintain consistency between the two modes so that respondents could navigate back and forth between the
two modes without getting lost.

Another important finding to come out of the redesign efforts was that in order to answer the ass correctly, respondents
must understand a very complex and multifaceted technical construct, that of departments, programs or research centers with
graduate students, postdoctorafes, or non-faculty research staff in science, engineering, and selected health-relatedfields. It
is clear that more research needs to be conducted before this construct will be successfully conveyed to respondents.

Finally, one of the most important findings to come out of this research is that instructions provided at the beginning of
household and establishment surveys, aimed at helping respondents' understand the unit for which they are to report, are
often inadequate. In all likelihood, these surveys would benefit from creating an additional step (or part) at the beginning of
the survey, in which respondents are asked to enumerate the organization's elements according to some rules (e.g., members
ofa household; subsidiaries, affiliates, or branches ofa business). Thus, we end where we began: a self-administered survey
instrument is really a physical object with many parts that need to work in concert for the express purpose of collecting
information. It is clear that we need to continue to understand these parts ourselves, and to help respondents navigate
through them and understand them as well.
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Table 1. A Listing of the Self~AdministeredTasks in the GSS by Type and Number of Respondents and Mode of
Administration

Self-Administered Tasks Respondent
Type

Number
of Respondents

Mode
of Administration

1. Email cover letter
Read email Survey Coordinator
Link to Web survey, or

go to mailing ackaae, or both
2. Mailing package envelope

Read envelope Survey Coordinator
Open envelope
Take out contents

3. Questionnaire cover letter
Read letter Survey Coordinator
Link to Web surveyor

Go to Module 1 or both
4. Part 1: Surve Coordinator
4.1. Review the contact information

Read information
Comprehend
Retrieve information
Act: respond

4.2. Enumerate the sampling frame
(science, engineering and selected health
related departments)

Read information
Comprehend
Retrieve information
Res ond

Distribute the questionnaire(s)/
invite de artments to res ond
5. .PattZ:.

Web

Paper

Paper

Pa er or Web

Web
Pa eror Web
Paper or Web



Table 2. Design principles, divided by language type.

Use san-seriffont
Minimize changes in font under the auspices that less is more

•

Graphic
• Location

o Up and left of page/screen indicates the beginning. thus place all information in the order it will be used
temporally, beginning with upper left

• Place numbers to the left of text and text to the left of action items
• Place response categories to the left of check boxes
• Place check boxes to the left of skip instructions
• Place navigational bar to far right of screen (because in essence it is a skip instruction)

• Place definitions/instructions/error messages within close proximity of where they are to be acted
upon

• Bottom and right of page/screen indicates end, thus place next button last on screen just beneath
the last piece of information to be read in the lower right side

o Place conceptually related information horizontally (rows)
o Place conceptually unrelated information vertically (columns)

• Brightness and color
o Use high contrast and/or color coding

• Use light background
• Light beige background (20 percent saturation) for coordinators, light blue background

(20 percent saturation) for departments
• Use dark text, preferably black

• Black text (100 percent saturation)
• Use red error messages to distinguish them as different from other text
• Use blue Web links because this is convention

o Use size and boldness to convey hierarchy (i.e., establish order of importance).
• Ensure that size and boldness do not conflict with location, but work in concert.

o Use white for action items (radio buttons, text boxes, drop down boxes, navigational links, etc.)
o Do not rely on color only to convey meaning
o Minimize changes in color: less is more

Shape
o
o

Symbolic
• Use symbols in addition to verbal messages
• Use familiar symbols
• Beware of ambiguity

Numeric
• Use numbers to logically order questions for respondents
• Beware of ambiguity (for example, using' I' more than once)

Verbal
• Use a conversational (social interaction) style, as opposed to computer jargon
• Present only necessary and relevant information (Maxims of Quantity and Relevance (Grice, 1975»
• Use short, active, affirmative sentences/questions (Maxim of Manner (Grice, 1975»

o One clause
o Active rather than passive
o Affirmative rather than negative
o Decompose questions: ask questions about one thing at a time

• Use familiar words (rather than unfamiliar words, numbers, or symbols) (Maxim of Manner (Grice, 1975))
• Beware of ambiguities (Maxim of Manner (Grice, 1975»



NSF FORM 811 FORM APPROVED
OCTOBER 2001 OMS NO, 3145-0062

APPR. EXP, 913012002

NATIONAL SCIENCE FOUNDATION AND NATIONAL INSTITUTES OF HEALTH
Survey of Graduate Students and Postdoctorates in Science and Engineering; Fall 2001

INSTITUTION: 999999...s Test Institution
Test SChool

INSTRUCTIONS FOR SURVEY COORDINATOR

1. Please review the Ust of departments/programs on the
foUO¥Iing .. pages. Add .. ~ny .. newly .. formed. graduate
science or engineering (S&E) departments or programs
in the spaces provided at the end of the list; note any
name changes or reorganizations where they occur.
Because of special interest at NSF and NIH, please
separate the following: computer science from
mathematics; all engineering fields by discipline
(electrical, mechanicsl, etc.); and clinical psychology
from all other psychology programs. Please submit
separate survey Forms 812 for each such program.

2. Please cross out discontinued or non-5&E programs on
the list, and indicate the last year that each
discontinued program had students. However,
programs that do not have graduate students or
postdodorates in Fall 2001, but may have them in the
future, should NOT be crossed out; instead place a
checkmark in column (6), 00 NOT submit a Form 812
for such departments/programs.

3. The enclosed Crosswalk shows the 3-digit NSF code
and comparable NCES discipline codes for each $&E
field. Please review the first 3 digits of the codes in
column (2) of your list to verify that each
department/program has been assigned to the correct
discipline. If you do not agree with the code in column
(2), please indicate the Crosswalk code that most
closely corresponds to your department/program.

4. (a) In MEDICAL SCHOOLS, departments/programs
include the indented sections/specialties listed beneath
them. These sections/specialties may be without
organizational autonomy; however, because of special
interest at NIH, please submit separate data for each
section/speCialty, In addition, please make sure that no
duplicate data are reported for sections/specialties and
their parent programs. (b) In GRADUATE SCHOOLS,
departments include the indented specific degree
programs listed beneath them. Please submit separate
Forms 812 for each specific degree..program.

SURVEY COORDINATOR CONTACT INFO:
David Greene
TELEPHONE: 301..$57-3077
EMAIL: dgreene@qrc.com

SIGNATURE OF SURVEY COORDINATOR

Figure I. Part l's uriginal cover page.

5. Please distribute the enclosed Forms 812 (survey
questionnaire:s) as soon as possible to aU liste<iand
newly formed departments/programs if data cannot be
obtained from your centralized files. The Forms 812
provIde all needed instructions and definitions. Please
follow these guidelines to complete the Forms 812.

6, Please review the Forms 812 for completeness and
consistency, and verify or supply the highest degree
offered by each department/program, Please check this
year's data against the previous year's data shown on
the list, and indicate the validity of any large year-to¥
year changes in the ~Comments· section below or on
the individual Forms 812.

7. Please do NOT submit responses for any graduate
departments in education, law, humanities, music, the
arts, physical education, ltbrary sciences, and all other
non-S&E fields.

8. Please retum one copy of the Form 811 (this form)
along with all completed Fonns 812 by January 31,
2002, to:

QRC Division of Macro International Inc.
7315 Wisconsin Avenue, Suite 400W
Bethesda, MO 20814003202

Please keep copies of all forms for your records.

9. In order to minimize followup procedures and make
more timely statistics available, please submit as
complete and as accurate a response as possible. If
you have any questions about your response, please
contact Jason Bauer of aRC at (301) 657-3077, ext.
322, or by email atjbauer@qrc.com. You may also
contact Dr, Joan Burrelli at NSF's Division of Science
Resources Statistics at (703) 292 M 7793, or by email at
jburrell@nsf.gov.

COMMENTS:

nATF r.nMPI FT1=rl
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NATIONAL SCIENCE FOUNDATION AND NATIONAL INSTITUTES OF HEALTH
Survey of Graduate Students and Postdoctorates in Science and Engineering: Fall 2001

INSTITUTION: 999999-8 Test lnstitution
Test School

LIST OF DEPARTMENTS AND PROGRAMS

FALL FALL FALL CHECK HERE
2001 2000 ,- 2000 IF NO STUDENTS

RESPONSE DEPARTMENT S&E DEPARTMENTs HtGHEST FULL PART POST· AND NO
HISTORY CODE~ OR PROGRAMS DEGREE GRANTED TIME"" TtME"" DOCS"''' POSTDOCTORATES

(1) (2) (3) (4) (5) (6)

Data 20201 Chemistry Ph.D. or equivakmt 90 4 20
Data 4020' Mathematics Ph.D. Of equilla~nt 121 '20 36
0... 90301 -gy Ph.D. or equivalent 110 ,. 1

j TOTAL. ALL C£PARTMENTS OR PROGRAMS: 321 200 50

• The first: Ihree digits of the department code are a field of $Cience and engil'llteril'lg rode; a list of Ihese c~.is enclosed.
.... , '" data were computer estimated; E '" data were estimated

Note; This information is solicile-d undef the autholity of the National Science FoundatiOn Act of 1950 as. amended. All information will be used fl>r
statistic81 purpOses onlY. Your response 1& entirely votuntary and your failute to provide some (If aD 6f the inmrmatiol'1 wiJI in no way ~roety
affect your institution.

UST OF DEPARTMENTS AND PROGRAMS

ADDmONAL DEPARTMENTS OR PROGRAMS FOR FALL 2001:

Please fill in columns (3)-S&E Departments or Programs, (4)-Departments! Degree level, and (f applicable, (6}-No
Students and No Postdoctorates. Using the NSF Crosswalk provided. please indicate in column (2}-Department Code
the NSF discipline code that you think is most appropriate, or provide a brief deSCription of the departmer'rtlprogram's
major area of concentration.

DEPARTMENT
CODE

(2)

S&E DEPARTMENTS
OR PROGRAMS

(3)

DATA SOURCE

DEPARTMENTAL
DEGReE LEVEL

(4)

CHECK HERE
IF NO STUDENTS

ANONO
POsTDOCTORATES

(6)

The data on the survey forms are derived from which of the following sources?

a computerized central records system
automated systems relying on departmental input
hand~tabu!atedat the institutional level
hand~tabu!atedat the departmental level
a combination of the above sources

Figure 2. Part l's original departmental listing page.



Figure 3. Part 2's origiual cuver page.



NSF-NIH
2004 Survey of· Graduate Students and Postdoctorates

~ in Science and f4:::ngineering

Norttn¥estern University
Medical School
FleE Code: 001739-5

OMONO.314S..Q174
App<_ Exp. 1212006

For Survey Coordinator

Use this questionnaire as a guide while answering the online
questionnaire:

1. Go to http://gssredesign.us.
2, Enter your user 10: 001739-5.
3. Enter your password: password,

Alternatively, anSVller by paper only:

1. Complete and return the postcard inside this questionnaire.
2. Update the Hst of departments/programs.
3. Complete or distribute the enclosed blue questionnaires.
4. Return completed questionnaires in the enclosed envelope

by January 31, 2005:

NSF-NIH Graduate StUdent Survey
ORe Macro
7315 Wisconsin Avenue, Suite 400W
Bethesda, MD 20814

Figure 4. Part I's redesigued eover page.

2004 Survey of Graduate Students
and Postdoctorates

in Science and Engineering

Instituti9ry-•• "'ame
School Name
FleE Code; x.Xxlo<Jo<';'x

For SorveyRespondent

C6nipletethe Department or Program Data Sheet
COmplete items 5-8 in the questionnaire
Return _completed _questiOnnaires _il1 the enclosed
envelope by January_31, 2005, to:

NSF-NiH-Graduate -student Survey
ORC Macro
7315 Wisconsin Avenue, Suite 400W
Bethesda, MD 20814

Figure 5. Part 2's redesigned eover page.



Figure 6. Unrestrained use of color proposed for Web version of the survey.
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Figure 7. Original welcome SCreen.
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Figure 8. Original login screen.
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Figure 10. Original main menu screen.
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Figure 12. Redesigned welcomeflogin screen.

Figure 13. Redesigned contact item screen.
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Figure 14. Original list of departments screen.
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Figure 16. Bottom of the Redesigned List of Departments Screen.



Attachment 6.2

GSS Usability and Cognitive Interviews1

The National Science Foundation (NSF) has contracted with RTI International to
conduct research and redesign activities for the Survey of Graduate Students and
Postdoctorates in Science and Engineering (GSS). One of the goals of the redesign effort
is to improve data quality and minimize response burden. From December 2006 to May
2008, three rounds of usabilitylcognitive testing interviews were conducted on the GSS
survey in an effort to identify areas of improvement in both the Form 811 and Form 812.

Rounds 1 and 2 of the GSS usability testing focused on modifications to the unit
listing or Form 811. For Round 1, two variations of Form 811 in the 2006 GSS
instrument were tested and evaluated. Following the first round of testing, a single data
collection form was developed, incorporating the results of first round of testing. Round
2 testing was conducted on site at participating postsecondary institutions to ensure that
the suggested revisions improved usability and reduced respondent burden.

Based on the results of the second round ofusability testing, the data collection
instrument was further revised and implemented as the 2007 GSS data collection
instrument. The majority of the changes were made to the unit listing with only minor
changes made to the data collection tables (Form 812). A third round of testing was then
launched in the Spring of2008 in an effort to evaluate respondents' reactions to the 2007
GSS survey and to gather insight for proposed changes to data collection tables (Form
812) that are being considered for the 2008 and future GSS surveys. Table 1 provides an
overview of the parts of the GSS instrument tested, the number ofparticipants and the
location of each round of usability/cognitive interviews. Each round of interviews is
discussed in further detail in the following sections.

Table 1. Overview of usability/cognitive testing rounds

Unit listing (Form 811) 12 Raleigh/Durham, NC

2 Unit listing (Form 811) 22
Washington, DC; Baltimore, MD; Philadelphia,
PA; Los Angeles, CA; San Diego, CA

Unit listing (Form 811) &Data
Minneapolis, MN; Atlanta, GA; Seattle, WA;

3
Collection tables (Form 812)

19 Portland-Eugene-Corvallis, OR; and
Pullman,Washington / Moscow, Idaho

I This is based substantially on a report prepared by RTI International for the NSF under contract SRS
0629305.
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A. GSS Usability/Cognitive Interviews - Round 1

Participants and Methods
RTI methodologists recruited a total of twelve participants from universities

within a reasonable driving distance from RTI that offered graduate programs in science,
engineering, and/or health-related fields, including UNC-Greensboro, Duke University,
UNC-Chapel Hill, North Carolina State University, and North Carolina Central
University. Six of the twelve participants held positions at their institutions that qualified
them as Institutional Coordinators (ICs), which means that they could provide data for all
schools (e.g. graduate school, medical school). The other six participants were Sub
institutional Coordinators (Sub-ICs) and conld only provide data at the school-level. The
methodologists recruited both participants who had no prior experience with the GSS in
any capacity, as well as those who currently serve, or served as GSS Coordinators. Of the
twelve participants, seven had prior GSS experience. Table 2 identifies test participants
by institution, position at the institution, GSS role, and prior GSS experience listed by the
order in which they were tested.

Table 2. GSS Round 1 Testing Participants

GSS
10

Office of Instit~:onal R~h
Role Exp(lfience

1 UNC Greensboro IC Yes
2 UNC Chaoel Hill School of Medicine Sub-IC Yes
3 UNC Chapel Hill School of Public Health Sub-IC No
4 UNC Greensboro School of Nursing Sub-IC Yes
5 UNC Chapel Hill School of Medicine IC No
6 UNC Greensboro College of Arts and Sciences Sub-IC No
7 NC State University Office for University PlanninQ and Analysis IC No
8 Duke University School of Medicine Sub-IC Yes
9 NC State University Graduate School IC Yes
10 Duke University Graduate School IC Yes
11 NC Central University Graduate School Sub-IC No
12 NC Central University Research, Evaluation and Plannina IC Yes

Usability testing for Round I was conducted at the RTI International main
campus in Research Triangle Park, North Carolina in a private room with one-way
mirrors and hard-wiring for audio and visual monitoring, enabling unobtrusive
observation ofinterviews in the adjacent conference room. Upon arrival, each participant
was greeted and escorted to the private conference room, where he or she met with the
survey methodologist who conducted the usability tests. The survey methodologist read
aloud the participant informed consent form, provided a copy to the participant, and
asked for a signature and permission for observation.

The tests were conducted using RTI's portable usability lab, a coordinated system
of digital audio and video data capture equipment. The lab features professional-grade
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video monitoring and recording capabilities, including a high resolution video camera.
This equipment enables the methodologists to record each participant's on-screen
activity, including button or link selection and keying, as well as viewing their facial
expressions. The usability lab also allows the methodologist to code interviews in real
time, recording errors, design and navigation issues, and questions, comments, and
suggestions about the prototypes.

Usability testing focused on visual design, navigation, and ease of use of the
survey forms. RTI developed usability protocols to collect information on participants'
experiences using both the Base and Variant prototypes for the GSS. The protocols
included scenarios that the participants were instructed to use to complete the survey. The
scenarios simulated key tasks for Institution Coordinators and Sub-Institution
Coordinators, including defining the organizational structure of an institution or sub
institution (a school/college/research center or institute) and assigning data reporting
tasks.

In addition to examining usability, cognitive interviewing methods provided
important tools for examining the thought processes that affect the quality of answers
provided to survey questions and the completion of forms. Through the use of "think
aloud" interviews, participants were able to tell the methodologists everything that they
were thinking about while completing tasks for the Base and Variant. Concurrent and
retrospective probes were used to gain insight on how respondents read, understood,
navigated between, and entered data on the GSS screens. These probes were designed to
provide information on issues with important implications for design, along with
information on how participants with prior GSS experience have completed the GSS in
the past. In addition, probes were developed to gain an understanding of the effects that
different institution structures may have on GSS completion.

Results and Conclusions

Defining the Organization
The definition of"school/college" provided by the participants was consistent

across institutions and matched the definition provided by the GSS. On the other hand,
the definitions of department and programs of study varied significantly not only across
institutions, but also within institutions (for example, Graduate School vs. IR Office).
Some participants considered departments and programs of study to be equivalent, while
others said that the difference between programs of study and departments was that
departments offered degrees and programs of study did not. While some participants
understood the nesting structure used in the GSS, they noted that many programs of study
were either multi-departmental (interdisciplinary) or free-standing, complicating
reporting under the Variant structure. Participants also noted that although an institution's
organization fit into the GSS nested structure, many departments only have one program
of study. One participant commented that while they use the nesting structure,
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postdoctoratcs can only be associated with the departments and not the programs of
study.

The ICs predominantly preferred the ability to upload their institutions'
organization using the Variant prototype. However, they would prefer not to have to
move through a number of steps or screens before they finished defining their
institutions' organization. Overall participants thought the Variant prototype required
them to go through too many screens and circle through the same screens multiple times.
Conversely, participants thought the Base prototype required that too many tasks be
completed on one screen, making it cumbersome to follow directions correctly.
Therefore, we recommend finding a balance between the number of screens needed and
the level ofburden required on each screen.

With both surveys, participants had the most trouble understanding departments
that had multiple programs of study or CIP codes associated with them. On the Base
prototype, participants were inconsistent with how they identified departments with
multiple CIP codes, and would sometimes only enter one CIP code for these departments.
On the Variant prototype, participants were confused by the nesting structure that was
assumed, especially when departments only had one program of study.

Making Task Assignments
When making task assignments, participants liked the flexibility offered on the

Variant prototype, which allowed them to make some assignments at the institution level
and other assignments at the school or department level. However, most participants also
wanted to make all assignments at the same time rather than making institution
assignments on one screen, school assignments on the next screen, and department
assignments on yet another screen.

On the Variant prototype, participants did not understand the complete role of the
coordinator. Only one participant recognized that a coordinator could either provide the
actual data or make further assignments by departments or programs of study. All other
participants thought that the coordinator's only role was to provide the data. Therefore,
when participants reached the subsequent task assignment screens, they were confused
because they thought they had already assigned the tasks. When explained, most
understood the logic for breaking out assignments further for departments, but did not
think it was necessary at the program of study level.

While participants appreciated the flexibility that the Variant offered for the test
scenario, most indicated that for their institution, they would either provide all the data
themselves or contact the departments to provide all the data. Only a few participants
indicated that they might be able to provide some of the data (such as demographics)
centrally for their institution, while contacting the departments for the rest (such as
funding or postdoctorate information). Of the participants who would need to contact the
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departments to get the data, a few indicated that they would email contacts outside of the
survey to collect the data, but fill in the data themselves.

Making Modifications

For the most participants, updates and modifications to the organization or task
assigmnents could be made easily using either survey. On the Base prototype,
participants liked the use of the tabs on the right side of the screen. However, they
thought that the tab labels, which were not specific enough, and should refer to individual
tasks or screens rather than entire sections. On the Variant prototype, only half of the
participants used the correct links to find the pages to modify their data. Once directed to
the correct screens, they could easily update the organizational structure or task
assignments. In addition, participants liked the home page on the Variant prototype, but
could not always get there easily.

Finally, participants wanted the ability to explicitly save their data before exiting
the survey. While the Variant prototype automatically saves the participant data, users
were not aware of this and were concerned about exiting without actually hitting a save
button.

Comparisons by participants
The twelve participants who completed usability testing were from five different

universities, a variety of departments and offices within their universities, with differing
levels of knowledge about the GSS. Despite these differences, participants generally
responded to most ofthe tasks in a similar manner. The following sections describe the
few differences observed during testing by the type ofparticipant.

Participants with GSS Experience versus Participants without Experience

Of the twelve participants who completed the usability tests, seven had previous
experience as GSS coordinators. We anticipated that participants with prior GSS
experience would be more familiar with the demands of the GSS, but this was not
entirely true. Ofthe four participants who were not familiar with CIP codes, three had
previous GSS experience. Similarly, participants without GSS experience were as
familiar with their institutions' organization as participants with experience. In fact, two
participants with GSS experience indicated that they do not update the list of departments
each year, but merely use the same list as they had used the year before. They commented
that if they had to start from scratch, they would not know which departments to include
or exclude for the GSS. Specifically, one GSS coordinator indicated that she only reports
data on 12 departments, and that these are the same 12 departments for which they have
reported data on over the past 20 years.
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Participants without GSS experience tended to read the instructions more and
make fewer assumptions than participants with GSS experience.

Institutional Staff versus School/College Staff

Of the twelve participants, three were from an office ofInstitutional Research
(IR) or equivalent, three were from a graduate school, three were from a medical school,
one was from a nursing school, one was from a College of Arts and Sciences and the
other was from a School ofPublic Health. In general, staff from IR offices were more
knowledgeable about the institution's organizational structure than staff from the
graduate schools or other schools or colleges. All IR staffwere familiar with CIP codes,
while one third of the school-level staff were not.

However when it came to task assigrunent both IR staff and school/college level
staff primarily got the data from the departments, either by emailing the departments
through the surveyor emailing them outside of the survey.

ICs versus Sub-ICs

Sub-ICs did not see the "Organize your Institution" screen, and therefore, did not
receive the instructions on how the GSS is organized. Sub-ICs who were not familiar
with the department - program of study structure assumed by the GSS had a more
difficult time using the screens that called for programs of study to be defined for each
department.

In general, Sub-lCs, particularly those with GSS experience, were more likely
than ICs to pass off control of the GSS by assigning data collection to the departments.
Five of the six sub-ICs said that they would email the departments and have them fill out
the GSS. The other sub-IC said that he would have the departments send him a copy of
their reports and he would fill it out himself. None of the sub-ICs said that they could
provide any of the data centrally for their school or college without contacting the
individual departments. Two sub-ICs with prior GSS experience said that their role on
the GSS was strictly to email departments and make sure they completed the survey, but
they did not know anything about how the departments completed the GSS. ICs, on the
other hand, preferred to have more control over the GSS, either by indicating that they
could provide some of the data centrally themselves or that they would email
departments, off-line, and enter the data themselves.

B. GSS Usability/Cognitive Interviews - Round 2
Following the first round of testing, the data collection form revised and tested

with a new set of participants in their offices to better replicate the environment for the
GSS.

Participants and Methods
For the second round of usability tests, a total of22 interviews were conducted
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on-site at 16 institutions across the country. Of the 22 tests, 18 were conducted with the
electronic version of the instrument. An additional 4 tests were conducted with the
hardcopy version of the Fonn 811. However, one participant completed both an
electronic and a hardcopy usability test. Therefore 22 tests were conducted with 21
participants. Table 3 identifies the 18 Web participants by institution, coordinator type,
title, and GSS experience. Some of the participants indicated that while they met the
criteria for IC or SC, the survey would actually be completed by their administrative
assistant or support staff In those instances, we conducted the usability test with the
person who would actually complete the GSS surveys, while collecting qualitative
infonnation from the recruited coordinators, when available. For these cases, the title of
the recruited coordinator is listed first in the table, followed by the title of the person who
actually completed the usability test.

Table 3. Round 2 Web Participants

c~~II)
/~p~

II

/ \ItI'II"!

1 Howard School of Med Office of the Dean of Research 10+

2 Howard Institution
Office of the Dean for Educational and Research

0Affairs

3 Johns Hopkins School of Med Office of the Dean for the Registrar/Faculty Records
12/1Administrator

4 Johns Hopkins Institution Provost Office 3

5 Morgan State Institution Office of Institutional Research 0

6 Thomas Jefferson Institution Graduate School Dean's Office 4

7 Rutgers, Camden Institution Graduate Dean's Office 2/1

8 Drexel Institution Office of Institutional Research 0

9 Penn Institution Provosts Office 0

10 Temple School of Med
Office of the Dean of Graduate Studies, School of

2Medicine

11 Temple Institution Office of Institutional Research 4+/4

12 Loyola Institution Officer of Institutional Research 0Marvmount'

13 USC Institution Program Manager 6

14 . UC San Diego School of Med Office of the Dean, School of Medicine 10+/1

15 Scripps Institution Office of the Dean of the Graduate Program 0
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16 UC San Diego Institution Office of Graduate Studies 1

17 National Institution Office of Institutional Research 1

18 Univ. of San Diego Institution Office of Institutional Research and Planning 2

Table 4 identifies the four hardcopy participants by institution, coordinator
position, title, and GSS experience.

Table 4. Round 2 Testing Hardcopy Participants

10 I

.- .,

19 Temple
School of Office of the Dean, School of Pharmacy 4Pharm.

12 Loyola Institution Office of Institutional Research 0Marymount*

20 UC Irvine
School of Office of the Dean, School of Medicine 11Med.

21 San Diego
School of Eng. Office of the Dean, School of Engineering 5+

State

*Participant also completed a usability test for the Web survey.

Prior to beginning the usability test, all participants were asked a series ofpretest
questions about their experience with the GSS, their knowledge of the GSS, what GSS
data they could provide, and how their institution was organized with respect to graduate
students, postdoctoral appointees, and nonfaculty researchers. Following completion of
the pretest questionnaires, participants were then asked to complete the redesigned Form
811 either on the web or on hardcopy. Survey methodologists observed participants
interacting with the instrument, noting how well they were able to navigate the survey,
which features they used, errors they made, and questions they had. The survey
methodologists also employed common cognitive interviewing strategies such as asking
participants to think aloud while they completed the survey as well as probing the
participants about some of the questions on the instrument.

In addition to the 22 usability tests, 3 people were interviewed about how data on
postdoctoral appointees were collected at their institution. The interviewees were selected
because they were identified by the NSF or usability test participants as knowledgeable
about postdoctoral appointees

Results and Conclusions
The redesigned Form 811 consisted of a number of significant changes from the

2006 GSS survey that were tested and evaluated. One change was the introduction of a
new coordinator role, called the Institution Coordinator (IC), for institutions containing
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multiple schools/centers (e.g., institutions containing a medical school and a dental
school in addition to the graduate school). The lC role was added to increase the
awareness of the GSS among institution-level personnel, and so that one person would be
responsible for coordinating all aspects ofGSS data collection for the institution
starting with the listing of all schools and research centers that are relevant to the GSS.
The aim is to increase awareness ofthe GSS and to maximize the likelihood of full
coverage of GSS-relevant schools, research centers, departments, programs, etc. The
methodologists recruited participants from the Institutional Research Office, Dean's
Office, or Provost's Office to serve as lC. However, several of the participants who
actually completed the usability test were not the original people recruited, but an
administrative assistant or support staffperson who was presumably not as
knowledgeable about the institution. Most of the remaining lCs had been in their position
at the institution for one year or less. As a result, the participants who served as lCs
during testing were not very familiar with the GSS or their institution's organization. Of
the 14 lCs, 8 were not familiar with the GSS, 9 were not familiar with CIP codes, and 9
indicated that they did not readily know their organization's complete structure, but could
probably find out. Because usability testing was only done with a small convenience
sample of institutions, it is unclear at least from this convenience sample, if it would be
feasible to identify one person at most institutions who would be knowledgeable enough
to serve as Institution Coordinator in the capacity intended.

The introduction of the lC corresponds with a four-tiered data collection structure
that was also introduced in the redesigned Form 81 I: institution-level; school-/center
level; department-level; and field-of-study-/program-level. The 2006 GSS data collection
has a two-tiered structure: schools and departments. GSS school coordinators (SCs)
often work in a school-level office such as a graduate school or a medical school. The
SC updates the list of departments in their school each year and may provide the data
themselves or assign personnel within departments to do so. Departments are the second
data collection tier for the current GSS. The four-tier data collection structure added an
institution level above schools and a field of study level beneath departments. The four
tiered organizational structure proved difficult for some participants during testing. While
most participants were familiar with the terms "school" and "department," they used
varying terms for "field of study" such as "program," "division," "track," or
"concentration." The four-tiered structure introduced challenges for some institutions
because they did not have any "fields of study." It also became clear that most institutions
had many "exceptions to the rule." That is, even when institutions had fields of study, not
all fields of study were treated the same. Some fields of study were considered
independent of departments, some were tied to multiple departments, some were within
departments, some departments only had one field of study, and some had multiple fields
of study. The redesigned Form 81 I did not take into account all of the variations to the
four-tiered structure. As a result, some participants had a difficult time using the web
survey to enter departments and fields of study. Despite the differences in terminology
and the many exceptions to the rule, participants indicated that if better instructions and
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definitions of the tenns were used, they could map their institution to the four-tiered
structure of the redesigned Fonn 811.

In addition to asking for a four-tiered structure, the redesigned Fonn 81l also
asked ICs to identify CIP codes for all fields of study. Because only 5 of the 14 ICs were
familiar with CIP, this was difficult for many respondents. In addition, the web survey
screens asking about CIP codes were not easy for participants to navigate, making the
task harder. Participants looked through the list of codes and made their best guess as to
what fit. It was unclear to participants how to proceed ifthere was not a CIP code that
matched. Rather than deleting that field of study, participants tended to assign the closest
CIP code that matched. Using the manual web screens to identify CIP codes was a
tedious and burdensome task for participants. Again, many of the participants in this
usability test were administrative assistants or new to their position. It is possible that
another person at the institution would be more knowledgeable about CIP codes.
Nonetheless, the burden associated with manually entering the entire set of departments
and programs for a sizeable institution would be great in any case. Alternative
approaches should be considered and further investigation is warranted.

Another new feature of the redesigned Fonn 811 is that it allowed ICs to upload
their organizational structure electronically. It was hoped that this would alleviate the
burden of having to manually enter all departments and fields of study into the web
program. Due to time restraints, only three of the 14 ICs were able to provide an
uploaded file. However, seven other participants commented that uploading would be a
desirable option. Only one participant stated that manual entry was preferred due to the
relatively few graduate programs offered at the institution. Two of the participants who
provided an electronic file were familiar with CIP codes and used a centralized database
to develop the file. They indicated that providing a file was easy. The other participant
created the file manually, which was more labor intensive. Only one of the electronic
files was tested with school coordinators for that institution. The school coordinators
identified mistakes in the uploaded file. More research will need to be conducted to
detennine what percentage of institutions can easily provide an electronic file and to
detennine how accurate the files are. Alternative approaches (e.g., utilizing existing GSS
departments and linking those departments to Integrated Postsecondary Education Data
System [IPEDS] Completions programs) should be investigated.

Another feature of the redesigned Fonn 811 was that it allowed for more
flexibility in assigning data collection tasks. With the current GSS, the school coordinator
can either provide all of the data (i.e. demographic and financial infonnation about
graduate students, postdocs and nonfaculty researchers) or the coordinator can assign a
department respondent to provide it. The redesigned Fonn 811 allows the Institution- or
School- Coordinator to identify what pieces of data they can provide at the institution- or
school- level (e.g., demographics) and then assign the remainder ofthe data collection
tasks to a department coordinator/respondent and/or other institution personnel. Ten of
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the 21 participants indicated this level of flexibility was unnecessary as they merely
emailed the departments and did not provide any data themselves. The flexibility was
beneficial to five participants, who felt they could provide certain pieces of the data
themselves - usually graduate student demographics and sometimes postdoctoral
appointee demographics or graduate student financial information. The remaining 6
participants indicated that they could either provide all of the data themselves or would
enter it themselves even if the departments actually produced the information. Overall,
participants reacted positively toward the added flexibility, but thought that the task
assigrnnent section had too many screens and that the text was sometimes confusing.
Alternatives to simplify this tool while allowing for the increased flexibility, such as
changing the "task assignment" activity to an only-as-needed "delegation of
responsibility" activity, should be investigated.

Participants also commented that they wanted to know at the beginning of the
survey what was coming next. The redesigned Form 811 was quite different from
previous versions of the GSS, and it was not always clear how it was different. To
address this, participants would like to download and print a hardcopy version of the
survey. Furthermore, participants were confused about what departments and fields of
study the GSS was interested in. Participants need to be provided with clearer guidelines
about what should be included and what should be excluded.

Results from this study are not intended to generalize to a larger population, but
rather reflect how typical participants use and respond to the redesigned Form 811, and to
identify areas for further investigation.

Changes to the 2007 GSS
As a result of information gathered during the usability and cognitive testing interviews

that were conducted from December 2006 to May 2007, RTI revised the 2007 GSS survey. The
2007 GSS survey differed from the 2006 GSS survey in several important ways. The site visits
revealed that participants did not fully understand the purpose ofthe unit listing and were not
updating it correctly. Therefore the 2007 GSS emphasize the unit listing (Form 811) by dividing
the 2007 GSS survey into two separate parts with two deadlines. The unit listing or Form 811 was
Part 1 of the survey. The data collection tables or Form 812 were Part 2 of the survey. In addition,
more detailed instructions were prOvided for the unit listing and an expanded set of crosswalks
for identifying GSS-eligib1e units was added.

We also learned from the site visits that the terminology used by institutions varies
considerably. A "department" at one university might mean something entirely different at
another university. Therefore a change in terminology was made from departments/programs to a
more comprehensive term "organizational units". A revised method for assigning unit
respondents was implemented in order for school coordinators to quickly assign respondents and
to ensure that respondents received the notification. Final1y, the survey deadline was extend by
one month to assist unit respondents in submitting their data by the deadline. In addition to these
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major structural changes, the 2007 survey also had a number ofminor design changes such as the
use of a home page, menu bars, expanded glossary, print functions, calculate totals buttons, and
other features.

Part 1 of the 2007 GSS web survey was completed by the School Coordinators
(SCs). The SCs completed a series of tasks to initiate the data collection at their schooL
They updated their contact information (Coordinator Contact Information screen),
updated their list of departments, programs, research centers and health-care facilities for
2007 (Update Your Unit List screen), updated unit respondent assignments (Update Unit
Respondents screen), were reminded to inform unit respondents of their GSS assignment,
(Notify Unit Respondents screen), prompted NSF to email Part 2 IDs and passwords to
unit respondents (Send or Resend ID/Password) and submit Part 1 by the deadline of
November 30 (Submit Part I screen). The interim deadline was added in the 2007 data
collection to encourage school coordinators to notify unit respondents about the survey in
a timely fashion.

Part 2 of the 2007 GSS web survey included the data collection tables for the
individual units and was completed by either Unit Respondents (URs) or School
Coordinators who also completed the unit-level information (SCIURs). The three data
tables were Race/Ethnicity and Citizenship, Sources and Mechanisms of Support, and
Postdocs and Nonfaculty Researchers. In addition to the three data tables, Part 2 also
included a screen to provide contact information and the unit's highest degree granted
(Unit Profile screen). Unit respondents were able to monitor their progress and errors for
their assigned unit(s) and submit completed error-free units on the View and Submit Data
screen. On this screen, SCs were able to monitor the progress of all units on their unit list
and submit complete and error-free data to NSF. The deadline for submitting Part 2 was
February 29, 2008 which was a month later than previous years.

School coordinators also had access to two additional screens in Part 2 that unit
respondents did not. The Upload Data screen allowed SCs to upload their data instead of
keying in their responses. The Download Copy of Survey Data allowed SCs to obtain a
comma-delimited file of their data for the current and previous year (2007 and 2006).

C. GSS Usability/Cognitive Interviews - Round 3
In 2007, RTI conducted site visits, usability tests and cognitive interviews with

colleges and universities across the country to gather information on how respondents
complete the GSS survey and how it could be improved. As a result, the GSS survey was
redesigned in 2007 to improve data quality and minimize response burden. The majority
of the redesign activities were focused on improving the unit listing and updating
activities (Form 811). However, small changes were also made to the data collection
tables (Form 812). This report focuses on a round of usability tests and cognitive
interviews conducted on the 2007 GSS survey in an effort to evaluate respondents'
reactions to the revised survey and to gather insight for proposed changes that are being
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considered for the 2008 and future GSS surveys. Highlights of our methods and results
are included in this summary; details follow in the rest of the report.

Usability and cognitive testing for this project consisted of two parts. The first
component of the testing was to evaluate users' reaction to the 2007 GSS Web Survey.
Respondents were asked to recomplete the web portion of the survey that they completed
in 2007. This allowed methodologists to evaluate how the changes to the GSS website
affected how respondents completed the 2007 survey. This part of the testing will be
referred to as "2007 GSS Web Survey" usability/cognitive interviews.

The second part of the testing was to evaluate proposed changes to the data
collection tables (Form 812) to ensure that the revisions improved data quality without
increasing respondent burden. The proposed changes for the 2008 GSS Survey (and
future years) were presented to respondents on the hardcopy worksheet. The proposed
2008 changes applied only to Form 812, therefore the worksheet was not tested with
respondents who completed the unit listing only. This part of the testing will be referred
to as the "2008 GSS proposed changes" cognitive interviews. Both components of testing
occurred on site at 14 different institutions in five different regions across the country:
Minneapolis, MN; Atlanta, GA; Seattle, WA; Portland-Eugene-Corvallis, OR; and
Pullman,Washington/Moscow,Idaho.

2008 GSS Proposed Changes
The hardcopy worksheet corresponds with Part 2 of the web survey. The

worksheet is intended to be used by unit respondents as needed to prepare their responses
before entering their data into the tables in Part 2 of the web survey. Therefore, any
revisions that are made to the data tables in the worksheet for the 2008 data collection
will also be made to the corresponding data tables in the web survey. Based on feedback
received from two focus groups with data users and reviews by survey methodologists,
the 2007 worksheet was revised and subject to cognitive testing with unit respondents.
The modifications to the worksheet included adding rows and reorganizing columns in
tables; revisions to definitions; and rewording of questions, instructions, rows stubs and
column headings. Some of the more significant changes are described here.

The three data tables were modified in an effort to simplify the reporting task for
unit respondents. The first table (Question 2) collects counts of graduate students by race
and ethnicity, citizenship, enrollment status and sex. The race and ethnicity columns
were reorganized in an effort to clarify the distinction between race and ethnicity and to
align with the categories institutions will be required to use for the Integrated
Postsecondary Education Data System beginning in 2010. In 2007 and prior years, the
table was organized such that graduate students (who were U.S. citizens or permanent
residents) were first divided on the basis ofhaving a single race or more than one race
and whether they were non-Hispanic or Hispanic. If they were non-Hispanic and one
race, they were further divided by racial category. The revised scheme first categorized

13



graduate students as non-Hispanic or Hispanic. If they were non-Hispanic, they were
categorized by racial category or as multiracial. Hispanic students were to be reported
together whether they were of a single race or multiracial. The instructions for question 2
were revised accordingly. In addition, the glossary added an entry for "Hispanic or
Latino" and "Ethnicity."

The second table (Question 3) gathers information on graduate students' sources
and mechanisms of financial support. It was modified such that "self-support" is a third
category on the level of federal sources and nonfederal rather than a category within
nonfederal sources. Also, the cell corresponding to HHS/NIH graduate teaching
assistantships was blackened so that erroneous data would not be entered; HHS/NIH does
not fund graduate teaching assistantships.

All three revised tables added a row for counts of men. Previously, all tables
provided a row for totals (men and women) and directly beneath a row for women.
While the number of men could be calculated by subtracting the number of women from
the total, the number of men was not explicitly called for in the table. This created
confusing error messages in the web survey (e.g., The value of full-time men (Row 4)
must be greater than or equal to the calculated value of first-time men (Row 7 minus Row
8» and required special programming code for those who collated the data electronically.
Therefore, a row was provided to enter counts of men to each of these tables.

Several definitions and terms were revised for clarification. The definition of
first-time graduate students used in previous years ofthe GSS was ambiguous in that it
was unclear whether "first-time" was modifying the pursuit of a graduate degree or
enrollment at the institution. The definition and corresponding instructions were revised
in an effort to clarify that the intent was to identify students who were enrolled at the
GSS institution for the first time, even if they had enrolled at another institution
previously. The revised worksheet also redefined students doing their research away
from campus. Previously, students doing thesis or dissertation research in a foreign
country were not intended to be counted. The instructions were revised such that these
graduate students would be included. Also, throughout the worksheet the term "foreign"
was replaced by "foreign nationals holding temporary visas." Finally, the definition of
the length ofpostdoc appointments was changed from "generally 5-7 years" to "generally
no more than 5-7 years."

Participants and Methods
The usability/cognitive testing for the 2007 GSS Web Survey was designed to replicate a

user's real experience completing the survey. As a result, the interviews were conducted on site in
the participants' office or a small conference room, allowing participants access to data and
resources that might be necessary to complete the survey. The tests were conducted at 14
different institutions in five different regions across the country: Minneapolis, MN; Atlanta, GA;
Seattle, WA; Portland-Eugene-Corvallis, OR; and Pullman,WashingtonIMoscow,Idaho.
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Before beginning the interview, the survey methodologists who conducted the interviews

read aloud the participant informed consent form (Appendix A), provided a copy to the
participants, and asked for a signature and permission for recording. Participants in the 2007 GSS

Web Survey interviews were asked to log on to a test version of the survey using their own

computer. The test version of the site replicated the survey that they saw at the beginning of data
collection rather than the completed survey. Participants were asked to take their time to complete
the survey, providing real data as if they were actually completing the GSS. While the

participants completed the Web survey, one methodologist observed and recorded the
participant's on-screen activity, including button or link selection and keying to code interviews

in real time for reporting errors, design and navigation issues, questions, comments, and

suggestions about the survey.

In addition to examining the usability of the site, the methodologists employed cognitive

interviewing methods to cxamine the thought processes that affected the quality of answers
provided to survey questions and the completion of forms. Through the use of "think aloud"

interviews, participants were encouraged to tell the methodologists everything that they were
thinking about while completing tasks. Concurrent and retrospective probes were used, as

necessary, to gain insight on how respondents read, understood, navigated between, and entered
data on the GSS screens. These probes were designed to provide information on issues with

important implications for design, along with information on how participants with prior GSS
experience have completed the GSS in the past. In addition, probes were developed to gain an

understanding of the effects that different institution structures may have on GSS completion.

However, the probes were used sparingly so that they would not disrupt the survey process.

To test the 2008 GSS proposed changes, participants were shown a revised hardcopy

worksheet. Participants were asked to read through the worksheet, and answer questions aimed to
elicit whether participants understood the proposed changes and what the effects would be on

them. During this part of the interview, participants were not asked to provide any real data, just
to provide their reactions to the proposed survey changes.

Usability Participants
RTI Methodologists recruited participants from 14 different universities and colleges

(institutions) from five different regions across the country: Minneapolis, MN; Atlanta, GA;

Seattle, WA; Portland-Eugene-Corvallis, OR; and Pullman,WashingtonIMoscow,Idaho. Table 5

shows the selected institutions by the following characteristics:

o Rank by graduate student total enrollment;
o Institutional control (public vs. private);
o Carnegie Classification (e.g., Research Universities - very high research

activity; Special Focus Institutions-Medical schools and medical centers);
o Historically black colleges and universities (HBCU).
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Table 5.

Public

Public

Rochester, MN Private

Private

University of Minnesota
Minneapolis,

Public
MN

University of Oregon Eugene, OR Public

University of Washington Seattle, WA Public

Walden University
Minneapolis,

Private
MN

Washington State Pullman, WA Public
University

Participating Institutions

12 Research University No

113 20,000 & above Research University No

323 Under 1,000 DoctoralfResearch Univ. No

367 Under 1,000 Medical school/center Yes

339 1,000-4,999 Medical school/center No

82 10,000 - 19,999 Research University No

102
20,000 & above Doctoral/Research

NoUniversity

176 10,000·1 ~,999 Research University No

3 20,000 &above
Research University No

223 20,000 & above Research University No

9 20,000 & above Research University No

20,000 &above Doctoral/Research
NoUniversity

114 20,000 &above
Research University No

Usability Test Sample
As described above, participants were identified as either school coordinators (SCs), unit

respondents (URs) or school coordinators who also served as unit respondents (SCIURs)

depending on their role at the university and in completing the survey. Table 6 provides a

description of the usability participants by coordinator type and part of the interview completed.

During the recruitment process, we identified four school SCs, seven URs, and eight SC-URs.

However, during testing it was revealed that two of the SCs entered the data for all units into the

GSS survey, but the data was actually provided by department-level contacts.

Table 6. Usability Test Participants by Mode and Coordinator Type

2007 GSS Web Survey

2008 GSS Proposed Changes

Total Interviews Conducted

4

2

4

6

7

7

8

8

8

18

17

19
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The usability/cognitive interviews began with the testing of the 2007 GSS Web Survey.

All participants were asked to complete this portion of the interview, however one UR was unable

to complete the 2007 GSS Web Survey portion of the interview because he did not have access to

the Internet in the meeting room. Therefore, a total of 18 participants (4 SCs, 6 DRs, and 8

SC/URs) completed the 2007 GSS Web Survey usability/cognitive interview. The two

participants who were SCs and who assigned respondents for all units, only completed Part 1 of

the GSS Web survey. The six DRs completed Part 2 of the GSS Web survey. The eight SC/URs

and 2 SCs who entered data for the units, completed both Part I and Part 2 of the GSS Web

survey.

Next, participants who were unit respondents (SC/URs or URs) were asked to share their

input on proposed changes for the 2008 GSS. A total of 17 participants (2 SCs, 8 SC/URs and 7

URs) were interviewed about the proposed 2008 changes. It is important to note, however, that

only 6 of these respondents were knowledgeable about the postdoc portion of the survey.

While the majority of the interviews involved two survey methodologists and one

respondent, two interviews had multiple respondents. The methodologists met with three people

at the Georgia Institute of Technology (Georgia Tech) and two people at University of

Washington, School of. At Georgia Tech, the person who filled out the 2007 GSS was new so

she was accompanied by the person who had been completing the GSS in previous years, as well

as someone who had assisted them both in collecting information for the survey. At the

University of Washington, one of the participants had completed Part 1 and had completed the

whole survey in past years and the other participant completed Part 2 for the 2007 GSS.

Table 7 identifies the 19 participants by institution, school, title, and GSS coordinator

type. As stated before, in some cases there was more than one respondent. For these cases, the

title of the recruited coordinator is listed first in the table, followed by the title of the person who

assisted with the interview.

Table 7. Usability Test Participants

10
.,.;., ;. Coordinatof

...v,'...v 'v•
Type

I
University of SchoolofMed Office of Recruiting for Biomedical

SC
Minnesota Sciences

2 Mayo Graduate School Grad School Office of the Education Coordinator SC-UR

3 Mayo Graduate School Grad School Office ofPostdoc Coordination UR

4
University of Grad School Office ofMIS SC
Minnesota

5
University of Grad School Office of Applied Plant Sciences UR
Minnesota

6 Walden University Grad School Office ofInstitutional Researcht SC-UR
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7 Emory University Grad School Office of the President SC-UR

8
Georgia Institnte of Grad School Office of Institntional Research SC-UR
Technology

9
Georgia State Grad School

Chemistry-Lab for Biology and
UR

University Chemisty

10
Morehouse School of

Medical Schl Office of the Graduate Schoolr SC-UR
Medicine

II
University of Public Health Office ofBiostatistics UR
Washington

12
University of

Grad School Office of the Graduate Dean SCWashington

13
Oregon State

Grad School Office of Institntional Research SC-UR
University

14 University of Oregon Grad School Office of Graduate Stndent Affairs SC

15
Oregon Graduate

Grad School Office of the Graduate Dean SC-UR
Institnte

16 Portland State Grad School Office Institntional Research SC-UR

17 University ofIdaho Grad School Department of Chemistry UR

18
Washington State

Grad School Department of Computer Science UR
University

19
Washingtou State

Grad School
Department ofBiological Systems

UR
University Engineering

Results and Conclusions
Overall, partieipants reported very few problems or difficulties with the 2007 GSS web

survey. Most of the changes made to Part I of the survey were viewed positively by participants.

Participants were favorable to the extended deadline for completing the survey. In addition, none

of the participants had a difficult time with the survey being separated into parts. Although, one

participant did initially overlook the Part I deadline and an additional two participants indicated

that the unit listing was not accurate when they submitted it by the deadline. However, both of

these participants were SCiURs who provided all of the data themselves. They were also easily

able to go back to edit the Part I data. Of the participants who had other coordinators at their

institutions, all thought that it was helpful to list the other coordinators at their site. Participants

found the revised crosswalks, especially the GSS-CIP crosswalk to be extremely valuable in

updating their unit listing. None of the participants reported any difficult updating their unit

listing, although one participant did initially have some trouble finding the unit listing table at

first.

The only section in Part I that was somewhat difficult for coordinators was updating and

contacting unit respondents. Wbile only two of the test participants assigned all of the units to

respondents, both of these respondents indicated that they wanted to be able to download a copy

of the contact list to make it easier to send emails offline. One participant, in particular, was

frustrated that he could only send IDs and passwords through the system and could not email the
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contacts in any other capacity. Another three participants had contacts for all units, but did not

enter them into the GSS system because they did not want to email them. Either they wanted the

unit respondents to provide the data offline or they just wanted the contacts listed as back ups. To

improve the process for future years, coordinators should be able to identify contacts and then

indicate whether they will be unit respondents, who complete the survey online, or just alternate

contacts. The contact list should also be downloadable to Word or Excel to help coordinators

manage their contacts off line.

Most participants did not receive many warnings or errors during Part I except for not

confirming all units in their listing. None of the participants who received a pop-up error message

were correctly able to understand what the problem was and resolve it. We recommend that

instead ofusing a pop-up box, that an error message should appear on the page, but that

respondents can navigate away from the page if they choose. If they have not resolved the error

by the time they are ready to submit, they will be notified on the error on the Submit Part I data

page.

The majority of changes made to Part 2 of the survey were also well received.

Participants were very favorable of the "View and Submit Data" page, treating it is a road map

for the survey. Participants liked the links and buttons that were available on each page, but did

not always notice them. We recommend moving the calculate totals button into the table (where

the save and refresh button was located in 2006). Because the tables are so large, the calculate

totals button was often not visible while participants were entering data. Moving the button to

within the table will ensure that it is more noticeable to respondents. Similarly participants were

confused by the various options for printing data. They did not understand the difference between

"printer-friendly table," "print worksheet," and "print data." In addition the last two options,

which were located in the menu bar, frequently went unnoticed by participants. We recommend

that the print functions should be explained to respondents at the beginning of the survey and that

the "print data" and "print worksheet" options be removed from the menu bar on the top of the

screen and placed under the navigation bar. In addition, "download a copy of your survey data"

should be placed in a similar location, and it's purpose explained to participants.

Overall, participants found the warning and error messages to be helpful. The exception

was one participant who did not understand what the error numbers in the cells were and another

participant who did not notice the explanation of the errors on the survey page. In general,

participants felt more favorable towards the error messages than they did the warning messages.

When participants received error messages, they commented how helpful they were and how it let

them realize what the problems were and that they found them very useful. Participants were

more indifferent towards the warning messages noting that they were some that they ignored or

just used boilerplate text to respond to. One participant liked receiving the warning messages, but

wanted a way to indicate when she had resolved them. Other participants echoed this sentiment

indicating that it was good that it flagged it, but that it then became hard to know what was a new

warning message and what was a message they had seen, and resolved, already.
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Following the review of the 2007 GSS web survey, participants were shown some

changes that are being considered for 2008 and future years. Most of these changes such as
eliminating Nlli Teaching Assistantships, counting students doing their dissertation abroad, and

including additional rows for men were well received by participants. While most participants
were favorable about included additional rows in the tables for men, three participants were

concerned that as a result they may have to edit their programs that pull the race/ethnicity and
funding data automatically from a central database. RTI recommends adding the rows because it

will improve reporting for most participants, and reduce confusion when errors occur. In addition,
all respondents should still be able to complete the revised tables by using subtraction if they
cannot get their programs edited in time.

Not all participants were receptive to the clarification in the definition for first-time

students. Currently, participants interpreted first-time student in several ways that were
inconsistent with the intended definition. For six of these participants, the definition for a first

time student was determined by the university and tracked in a central database. As a result it
would be difficult for them to alter their definition to match the GSS. Even though not all

institutions will be able to report first-time students according the GSS definition, RTI
recommends including the clarified definition of a first-time student (along with some examples

ofwho to include and who to exclude) to ensure that the majority of institutions are reporting
using the same standards.

Seven participants out of the 15 who have postdocs at their institutions indicated that

they could provide more information about postdocs than what they report now. None of the
participants reported being able to provide all of the data that is being considered: race/ethnicity,

funding, and U.S. degree. The decision on whether additional questions should be added about
postdocs depends on who valuable partial information is. If less than half of the institutions with

postdocs can report this information, is it still valuable? Only one participant opposed separating
the GSS into a postdoc survey and a graduate student survey. It is possible that separating the

postdoc component of the GSS could allow for people who are more knowledgeable about
postdocs to report.

All but one participant indicated that it would not be a problem to report
separately for Master's students versus PhD students. However, what is meant by a
"Master's" student versus a "PhD" student is fuzzy and it varies across institutions and
sometimes even within institutions. What would be considered a master's student in one
unit may be a PhD in another unit.

D. Testing Alternative Formats

As part of the effort to deconstruct the layout of the current GSS form to make the
navigation and instructions more understandable to respondents, NSF will conduct tests
of alternative layouts with the GSS respondents. Once the results have been analyzed,
NSF will provide OMB with the results and recommendation for the preferred layout for
the 2008 GSS.
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A summary of the burden hours used for Rounds 1-3 of testing and projected for
Round 4 is presented below:

Burden Hours Used Under the GSS·Generic Clearance

Testing Round Participants Hours
Round 1 testing (winter 200612007) 12 15
Round 2 testing (winter 2007) 24 35
Round 3 testing (Spring 2008) 22 29.5
Round 4 testing (Summer 2008·planned) 12 12
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Attachment 6.3
Summary of Meetings with GSS Data Users (November 2007 and January 2008)

Item Issue/Comment Response/Suggestion

:Determine if schools/institutions able to separate masters and PhD
students?

Ask how many of the students have switched from a masters to
PhD program.

Count them in PhD years only.

!Consider revising definition.t '''' """ , ,,,,,,,,,,,,,,,,,,,,

Ask if students enroll directly into PhD program or get masters first.

The "morethan one race"categoryisconfusing.
Increasingly, students are not reporting their race. Concern was
expressed about the quality of the race/ethnicity data and the size of
the "unknown" category: .l Consider imputingracetor unknowns...
What constitutes "new" student. Did not think this was clear. Should
transfer graduate students be considered "first-time"? What about
students who change the degree they are pursuing but remain at the
same institution?

Several users commented that they are "stymied" by the inability to
separate mastersstudents from PhD students.

It is unclear how to handle programs that fall into these categories.
Worried about undercounting or double counting. How should
students pursuing two GSS-relevant degrees simultaneously be !Need to provide instructions or guidelines for handling these types
counted? of units.
StLJdentsatresearch centers may notchoClse a prClgram Clr trackLJntil! Need tCl prCl\lideinstrLJctiClns ClrgLJidelines fClr handling these tYpes
after their first year. 10f students.

, ••••••••••••••••••••••• • N ••• ••• ••••• ••••••••••••••••••••••• .-....................... 1. ' "" , " " " .. 'W •••••••• W'U ••••••, ••".,•• ,,' •••••",•• , ,,_,,_,. '_0_ , .., " , , , "0' " ..,., ,.,.,., "'0' ,_,_"

Want to know if they have ever had a previous graduate experience IUnclear how meaningful this would be or if respondents would
before. .know this.
In' tlietables itemsiand 8areinCClnsistent witli 1-6. . ICClnsiderrefClrmattingtablestClbecClnsistent

ISuggested changing "Hispanic/Latino" to "and Hispanic/Latino" so
Ithat when read with the race heading, "More than one race and
!Hispanic/Latino." Alternatively the other column should read "but
Inot Hispanic/Latino"

Graduate Student
Demographic Data

Masters vs. PhDs

Multi-disciplinary,
umbrella, and joint
programs
Students at research
centers

Why are students enrolled in a U.S. institutions, but doing research in 1
another country excluded? Why exclude students who are studying
at a branch or extension of a U.S. institution in a foreign country? iConsider revising instructions.
One participant indicaiedihatat her academic institution, a PhD was lCogniti\lely iestthe terms Ph.D. and Doctorate 10 see if ihisisan
an academic track degree whereas a Doctorate was an industry track! isolated distinction or something that needs to be addressed in the
degree. Idefinitions.
Abefter explariali6ri6f ph.b. equivalerifisrieeded. One component rCreate defiriili6ri6fPh.b.equivalerit aridi6rpr6vide a c6mplete set
of a Ph.D. program is completing a dissertation. lof these equivalents rather than examples.
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Attachment 6.3
Summary of Meetings with GSS Data Users (November 2007 and January 2008)

Item Issue/Comment Response/Suggestion

1Revise definitions

.Consider separating the two categories in the tables.
'{'w.n"."" " , ....•......•....................................................,,, " " .." ..,.•....... " ..,.., ,., ,

lin total,add"inciuding loans." . .. ..
'Unlikely to add due to space restrictions and limited need for data
iat this level.
.Space restrictions make it difficult to add Sources. If these are
important, consider if any of the sources currently listed are less
Iimportant.

ISuggest pulling "self-supported students" out of the Nonfederal
[sources category and making it it's own calegory.

Add department of Education as its own category.

Self-supported students includes Federal loans, which is confusing
because self-supported students is under the "Nonfederal sources"
columns.

Other sources of support are not listed. Mentioned were USGS and
Homeland Security,
The difference between "institutional support" and "state and local
government" is important. Therefore they should not be lumped
together. Others stated that institution awards are sometimes state
awards so the two could not be separated.
Under what mechanism of support should tuition waivers go? Other
types of support? Tuition waivers are less often Ihe largest source of
support than in the past, but there was some pause about tuition IConsider whether tuition waivers should be considered if it is the
waivers "masking" other types of support. Ilargest source of support,
I..Jsers\llouldlike tokno\llho\ll manysludents are supported by i···· .

privatefoundations. IConsider adding aseparatecategOryfOf"privale foundations."

Definitions for fellowship and traineeship are inaccurate. There are
traineeships that don't require work and fellowships that do. A
fellowship may be an institutional fellowship that is noncompetitive
and does not require work. It was suggested to add institutional
'fellowships to the definition of fellowships so they are not counted as

t~Cli~~~,~,~~p~,."

IGraduate Student
Funding Data

Ilf respondents can provide this information, consider whether to
iadd this distinction given the added burden on respondents.
$' ' ,.....•....' .. M.U ·.·.·.·u·..··•· ..

What is the rationalization for separating research assistantships and ISome users find value in this distinction, but it is unclear if
research traineeships. Irespondents can distinguishbetweenthetw0",henreporting,
Suggested rephrasing the definition of Graduate Research
Assistantship:" ...responsibilities associated with funding is devoted
to research." !Consider revising definition assug!Jested.
Some desire to have sources of support by race/ethnicity, assuming
the quality of the race/ethnicity data is good. It was recognized that
this would add burden.

ipostdocs
Term of postdocs is 1-2 years, not 5-7 years. Sometimes postdocs
are called research ~ssociates ifthey haveatraineeship.

I if able to depart from the joint NIH-NSF definition, consider revising
!postdoc definition,
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Attachment 6.3

Summary of Meetings with GSS Data Users (November 2007 and January 2008)

Item Issue/Comment Response/Suggestion

Would like to collect the same level of detail for postdocs as is
collected for graduate students /Unclear if respondents can provide this data for postdocs.

/Not within the scope of GSS

tUnclearif respondentscanprovidethis data for postdocs,
Consider allowing the school coordinator to assign postdoc tables

Are the people completing the GSS the best people for providing data/to someone other than the person who completes the graduate
about postdocs? .student tables.

Would like comparable data on postdoes outside of schools and
institutions

iWallttohavesolJrcesofslJpportbycitizellship and counts for the
number who are US trained vs. foreign trained.'Postdocs (continued)

N~'" "~j

,~ ··1

!Considerasking about "degree conferring. programs"
IProvide crosswalk arid "bridges" in lables: ...

The nonfaculty researcher data was considered extremely important
from a workforce perspective, America Competes Act, Carnegie
LClassification,PhDslNho are.unableto .~etatenure:trackposition.

.Continue collecting the nonfaculty researchers data. Important in
iits own right
'Provide illstructiollsorglJidelinesfOr halldlillg these types of

:Concern about double counting NFRs with joint appointments. iresearchers.• .. ............•...........•..••. ············i
Do not define NFRs as "non-tenure track faculty" because GSS does i
not want instructors and adjunct faculty. INone needed.

"···.··.·.u··w.··".····",,.w•• ··· •• ··•··•·•••••• ··· •••••.•.•••.•.•• """ .. """""", .,. , ..,

Wouid like to collect the same level of detail for NFRs as is collected i
iforwaduate. students /Unclear if respondents can provide this data for NFRs

;' ",."_",_,,,,_ .."".,.,,,. 0'_' """ ",m """_"_,_,,,,, ".,.,.,,, ,'" ""_",,_,,,_., , .. , '" """'" '" , . " "'"

Want to know how many postdoes at THAT school/institution end up /
becoming an NFR at that institution vs. NFRs who came from outside /

'the institution. iNot discussed
, .1'·'·'·,.·····.·,',····,·.········,·.·,,',.····.····.·...•....., ..•..,.....•.,.".,,,.,,.....,.,...,.,,.,,,.....""" ..,.,.....'""" , 1 "

IConsisten"yofcodes.is.. irnp°rtant

Some programs are missing from the code list, for example remote
sensing and nanotechnology. Others are not in the "right" category
(e.g., environmental science, cognitive neuroscience). Some
participants were unfamiliar with the way some of the programs were
named (e:~.,bioinformatics).
Need to be more specific about the degrees included. Would like to
see more specific fields list.

~·'A'·cOncern"v.ias··exp'ressea'wlffi'·maInlalni'nfi'freria'dahl':'Trend data

ICode lists

;Nonfaculty
iresearchers

3 of 3



Attachment 6.4

2008 GSS Pilot Tests

Pilot Test 1: Population coverage and new schools

As part ofthe GSS redesign effort in 2007, GSS-eligible fields were more fully
articulated and the set of GSS-eligible fields ofstudy expanded upon in some areas (i.e.,
Communication, Family and Consumer Science/Human Science, Multidisciplinary and
Architecture). The introduction of a more comprehensive set of GSS-eligible fields
presents GSS with the opportunity to ask institutions to assess the completeness of their
reporting coverage.

NSF has identified three objectives for this activity. The first is to determine if all of the
GSS-eligible fields that were more fully articulated! in the 2007 are accounted for by the
School Coordinator(s) currently assigned. If it is found that a given institution is not
reporting data for some GSS-eligible fields, NSF's second goal is to leam if the current
School Coordinator(s) would be able to provide that data themselves or assign unit
respondents to do so. In the event that the current School Coordinators are unable to take
on the additional burden, NSF's third objective is to explore approaches for identifying a
new School Coordinator for these unrepresented GSS-eligible fields.

To meet NSF's goals for this activity, a pilot test will be conducted with 40 institutions.
The additional criterion for selection for this pilot test would be an apparent under
coverage of GSS-eligible fields at the institution.

There are two different aspects of under-coverage NSF proposes to investigate. The first
is under-coverage of fields which were GSS-eligible in 2007 but were not accounted for
in the 2007 data collection. Secondly, some institutions will be selected into the pilot test
sample because they have fields of study in business, social work, or education that are
being considered eligible programs for purposes of the pilot test. Because these fields are
often housed in a dedicated school, they may present special challenges. The current
School Coordinators who are often positioned in a graduate school or a medical school
may be less able to coordinate a data collection effort in a school that is a distinct entity
from their own.

NSF proposes sending advance letters to School Coordinators explaining the goals of the
pilot study and requesting a telephone interview. Appointments will be arranged by
telephone follow-up. Prior to the interview, NSF will send the School Coordinator a
profile of his or her institution's GSS-eligible fields and the units reported in the 2007

1 Communication and family science are examples. Others examples include fields that were previously
not spelled out such as International Agriculture and Cell Physiology. For a complete list ofprogram titles
and codes added to the ass in 2007, see Attachment 1.5: Revisions to the 2007 ass Codes and Programs.



GSS. If the School Coordinator indicates during the telephone interview that he or she is
unable to coordinate the effort for the unreported units, NSF will ask ifhe or she knows
of someone who could serve in that role. NSF would then follow up on this lead. In the
event that NSF is unable to successfully identify a School Coordinator using these
outlined procedures, NSF may contact an individual in the institution's President's office.

The survey contractor will prepare for NSF's review a complete pilot test plan, criteria
for selecting institutions, letters and scripts, and sample institution profiles. Revised
versions of these products which incorporate NSF's feedback will be finalized before
recruiting for the pilot test begins.

The data for GSS-eligible fields collected as a result of these activities (not including the
education, social work, and business programs being tested) will be included in the 2008
GSS data reports. If this pilot test is successful and financial resources are available,
NSF will start to survey the fields of business, education and social work in the 2009
GSS survey.

Pilot Test 2: Newly Eligible Institutions

The GSS frame updating research has identified approximately 600 institutions that have
not participated in the GSS data collection to date but may be eligible to do so. The
ultimate goal is to determine which institutions are eligible for GSS and to include these
eligible institutions in the GSS to improve coverage of institutions and thereby increase
the accuracy of the data collected and reported. Recruiting these institutions will present
some unique and as yet unknown challenges. A pilot study will be conducted in which 80
institutions will be recruited to participate in the 2008 GSS data collection cycle. Through
this pilot test, we willleam the best way to identify the appropriate contact at the
institution, gain the support ofthat individual, assist that individual in identifying the
scope of the GSS at his or her institution, gain the cooperation of individuals nominated
to serve as School Coordinators, help these new School Coordinators identify GSS
eligible units, and assist them during data collection. The data collected from these newly
eligible institutions will be included in the 2008 GSS data reports. The lessons learned
from this pilot test will inform procedures and system development for future rounds of
the GSS. If the pilot test is successful and financial resources are available, NSF will add
more GSS-eligible institutions in the 2009 GSS survey.



Attachment 6.5

Process for Determining GSS-relevant CIP Codes

The GSS subset of Classification ofInstructional Programs (CIP) codes included are
those in science, engineering, and health disciplines that appear to have a research
oriented basis and are not primarily practitioner-preparation or "how-to" programs.
Excluded are dental (60.01), medical (60.02), and veterinary (60.03) residency programs
and first-professional degree programs (e.g., PharmD, MD, DO, DVM, DDS).

The CIP analysis was based on multiple sources, but primarily the 2006 IPEDS
Completions data which were collected in the fall of 2006, in conjunction with an
analysis of the Student and Exchange Visitor Information System (SEVIS) database done
by Survey Sciences Group for SRS's Postdoc Data Project; the academic institutions'
Websites describing specific programs; and general Web searches to help make a
determination for each CIP. When pulling the data from IPEDS, the frequency of cach
CIP by award level (associate's, bachelor's, master's, doctorates, and first-professional)
was examined. These frequencies from IPEDS provided an idea of how a specific CIP is
awarded at different degree levels. From the IPEDS data, a sample of institutions
associated with each specific CIP was drawn. The academic institutions' Websites were
then examined for a description of the graduate program to help determine the CIP's
relevance to GSS. When looking at the Websites, key terms and descriptions of the
programs such as: thesis, research oriented, or leads to positions in research areas were
looked for. The determination for inclusion or exclusion of a particular CIP as GSS
eligible was based on the cumulative information obtained.

The rules used to determine the relevance to GSS of "borderline" CIPs were similar but
more rigorous and involved a larger sample of graduate programs. In cases where a
strong case could not be made for recommending a CIP to be included or excluded, it was
set aside for further consultation with NSF/NIH.

When a CIP is both a field and an occupation, the decision was to exclude the
practitioner-only degree programs but include master's degree and doctoral degree
programs that have theses or dissertations that are research-oriented. There were a few
cases within the same CIP where the master's level appears to be a practitioner
preparation program, and the PhD level is research-oriented. Dental Hygiene/Hygienist is
a good example of where this occurs. Therefore, a parenthetical note in the CIP title was
added to exclude Master's-Ievel awards for these specific CIPs.

So that information regarding postdoctoral appointees and nonfaculty researchers in
clinical areas may be included, the GSS-relevant instructional program code frame has
been supplemented to include clinical disciplines that otherwise are not a part of the GSS
relevant CIP list. These supplemental codes include NIH fields of training and additional
areas as approved by NIH and NSF.
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