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reducing the close correspondence between sample size and survey 
. Once the electronic data collection system has been developed, the cost 

surveying each additional person is much less, compared with both tele- 
one interview and postal procedures. In some instances these technologes 

result in decisions to survey entire populations rather than only a sample. 

C H A P T E R  11 Electronic surveying also requires the surveyor to take a somewhat differ- 
t look at the social exchange elements of responding to a survey. Whereas it 

an be assumed that most people have previous experiences with paper and 
il questionnaires, that cannot be assumed for people who are asked to re- 
d to electronic surveys. Minimizing the costs associated with learning 

Internet and Interactive Voice the skills needed for answering a touch-tone data entry or Internet question- 
naire requires focusing on how the response task is explained to people and 

Response Surveys how they might be rewarded for doing it correctly. In addition, the security 
d confidentiality issues associated with electronic technologies raise en- 
ly new issues of trust that must be considered, but have not been ad- 
ssed adequately by researchers. 

chapter is limited only to e-mail, Web, and IVR (or TDE) surveys, 
THE TWO most significant advances in survey methodology during the twe are already seeing extensive use for surveying geographically dis- 
tieth century were the introduction of random sampling in the 1940s rsed general populations. In addition to the three survey methods dis- 
interviewing by telephone in the 1970s. Both of these innovations h ssed in this chapter, other electronic self-administered survey methods 
transformed how most major surveys are done. We are now witnessing an ave also been developed. One such method is to bring computers into 
other development in survey methodology, the consequences of which m people's homes (CAPI, or Computer-Assisted Personal Interviewing), 
prove to be even more profound. It is the collection of survey data thou schools, or places of business and ask the respondent to record responses on 
self-administered electronic surveys by e-mail; the World Wide Web; and the computer while reading questions from the screen or listening to a record- 
teractive Voice Response (IVR), or, in its original form, touch-tone data en ing of an interviewer who asks each question and provides instructions on 
(TDE). how to respond. Another method is to send and retrieve computer disks by 

Past advances in survey design have typically been motivated in part mail (de Leeuw, Hox, and Snijkers, 1995). 1 expect that these procedures, 
cost considerations. Probability sampling provided the foundation for m which involve the physical transport of materials, will be mostly replaced by 
ing precise population estimates by surveying small numbers of people w the three applications discussed in this chapter. 
were selected in ways that reduced interviewing costs. Telephone intervie Both the software and hardware needed for conducting the electronic sur- 
ing eliminated the expensive call-backs associated with traveling to condu veys discussed here are changing rapidly. Thus, my emphasis in this chapter 
face-to-face interviews. Computerized telephone interviewing introduce is less on specific software and equipment than on the more general principles 
additional efficiencies, ranging from the elimination of data entry as a sep that need to guide the development and use of specific applications to reduce 
rate activity to computer-assisted call scheduling and respondent selection 

The electronic survey methods discussed in this chapter have the potenti 
for bringing efficiencies of comparable importance to the design and admini 
tration of self-administered questionnaires. These efficiencies include SURVEYS O N  THE INTERNET 

nearly complete elimination of paper, postage, mailout, and data entry E-mail and Web surveys share much in common. Both involve computer-to- 
Some of these electronic survey methods (e-mail and Web) also provide computer communication over the Internet. Most people who can access 
tential for overcoming international boundaries as sigruficant barriers to co e-mail are also able to access Web surveys. However, surveys done by these 
ducting surveys. In addition, the time required for survey implementation can methods also differ from each other in sigruhcant ways. While e-mail surveys 
be reduced from weeks to days, or even hours. Most importantly, the intro- are simpler to compose and send, they are more limited with regard to their 
duction of electronic survey methodologies offers the potential for dramati- visual stimulation and interaction capabilities, and provide fewer options for 
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dealing with difficult structural features of questionnaires such as extensive puters and/or e-mail addresses. In October 1998, only 42% of U.S. households 
skip patterns. An e-mail survey at present, is little more than a simple text reported owning a computer, up from 24% in 1994. A total of 26% were re- 
message, and its construction may require computer skills no greater than ported as having e-mail connections, compared with only 3% in 1994 (Na- 
those needed for composing and sending a message to a friend. tional Telecommunication and Information Administration, 1999). Examined 

Web surveys, in contrast, not only have a more refined appearance to which another way e-mail access appears to be somewhat higher. A series of five 
color may be added, but also provide survey capabilities far beyond those CBS/New York Times telephone polls conducted of households from March 
available for any other type of self-administered questionnaire. They can be through November 1998, showed that 67% of the respondents had "access to 
designed so as to provide a more dynamic interaction between respondent a computer." In addition, a total of 31%, or nearly a third of these households, 
and questionnaire than can be achieved in e-mail or paper surveys. Extensive reported having an e-mail address through which they could send or receive 
and difficult skip patterns can be designed into Web questionnaires in ways ectronic mail messages by computer. Many of these access points were un- 
that are mostly invisible to the respondent. Pop-up instructions can be pro- ubtedly through an employer. Nonetheless, it remains true that only a frac- 
vided for individual questions, making it far easier to provide needed help the U.S. population can be contacted through e-mail. This means that 
with questions exactly where that assistance is required and without having no possibility for listing general populations and drawing a sample in 
to direct the respondent to a separate set of instructions. Similarly drop-down which nearly every adult in the U.S. population has a known nonzero chance 
boxes with long lists of answer choices can be used to provide immediate cod- of being selected for participation in a survey. 
ing of answers to certain questions that are usually asked in an open-ended Based on this information, the number of households in which household 
fashion in paper questionnaires, for example, "In which of our 50 states do members can access e-mail is nearly as low as the 35% of U.S. households with 
you live?" Being able to ask questions with many answer choices in a closed- lephones in 1936, when the infamous Literary Digest survey used telephone 
ended fashion makes it possible to use the answer as a screening question that tings for its survey of over a million people and erroneously predicted that 
directs respondents to a unique set of questions about the state in which they Landon would beat Roosevelt in that year's presidential election. Sampling 
live, something that would most likely be impractical for a paper question- from telephone directories biased selection in favor of higher income house- 
naire. In addition, a nearly infinite variety of shapes and colors can be used to holds in which members were more likely to vote Republican, thereby pro- 
format a particular survey. Pictures can easily be scanned into a Web survey ducing the wrong prediction for the outcome. The impact of that inaccurate 
allowing, for example, respondents to view several car designs and choose publication was partly responsible for setting back the serious use of the tele- 
the one they like best. Animation, video clips, and audio can also be added. phone for conducting sample surveys until the 1970s, when the percentage of 
Without a doubt, the potential offered by Web surveys for conducting inno- households with telephones climbed to about 90%. It is useful to recall this ex- 
vative surveys is enormous. They offer multiple possibilities that cannot be re- perience as some pollsters rush forward to use results from Internet surveys 
alized within the more limited confines of paper or interview questionnaires. to predict current election outcomes. 

Ironically the enormous number of imaginative possibilities for construct- Increasingly Web surveys are being set up with appeals for anyone to re- 
ing Web questionnaires also present major risks of increased survey error. spond. In a recent content analysis by Bowker (1999), nearly 1,000 Web sur- 
Sometimes surveys are designed with a level of technical sophistication that veys were located and analyzed. They included customer feedback surveys, 
makes it impossible for some Web users to receive and respond to them. university experiments, customer preference questionnaires, various public 
Moreover, as we shall see, certain ways of designing questions may result in opinion polls, and others. They also included attempts to predict election out- 
the items seen by a respondent with one type of computer operating system comes using only volunteer respondents to a Web survey. Certain widely ad- 
and screen configuration appearing significantly different from the same vertised Web surveys, constructed with advanced features, have attracted 
questions seen by a respondent who has another. These and other issues lead respondents numbering in the tens of thousands. The implicit assumption is 
to the development of a substantial number of principles for the design and that huge numbers of respondents, which can be achieved with so little effort 
implementation of Web questionnaires. and at low cost, are representative of the entire population, or can be weighted 

so as to be representative. Results of such surveys are seductive, encouraging 
the scientifically naive observer to think of them as surely being representa- 

CURRENT COVERAGE IS INADEQUATE FOR MOST E-MAIL AND WEB SURVEYS ome larger population. Just as for the Literary Digest survey in 1936, ob- 
The enormous potential for e-mail and Web surveys must be balanced against responses from large numbers of respondents cannot substitute for 
an equally large weakness. Most households and people do not have com- eeting the survey requirement of good coverage, as discussed in Chapter 5. 
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However, not all Web surveys will face these difficulties. For example, if EFFECTS OF COMPUTER EQUIPMENT AND TELECOMMUNICATIONS ACCESS 
one wishes only to survey people who use electronic mail or the Web, then 
lack of coverage may not be a problem. Certain populations, such as univer- Enormous differences exist in the capabilities of people's computers and soft- 
sity professors, federal government employees, workers in many companies ware that allow them to access e-mail and Web surveys. The range in age and 
and corporations, and members of some professional organizations, gener- power of computer equipment is reminiscent of the variation one can observe 
ally have Internet addresses and access. For these populations, e-mail and among cars on a highway. Although more powerful, easier to use computers 
Web surveys may have only minor coverage problems. come onto the market each year, that fact alone improves other people's ac- 

At the same time, the structure of Internet addresses is not emerging cess; replaced computers and software become available to others at a much 
in a way that allows them to be sampled so that a nearly one-to-one corre- lower cost. However, unlike automobiles, new and more powerful computers 
spondence with households is achieved, as was once the case with the continue to become available at lower costs than their predecessors, thus 
telephone. Many households have multiple e-mail addresses, with each mem- fueling to an even greater extent the wide adoption of both new and old 
ber of a household having a different address. Some individuals may have computer technologies. 
several addresses. In addition, e-mail addresses have not been formulated Several features of one's computer system may influence the appearance of 
in a standardized way such as our current system of 10-digit telephone a Web questionnaire image. For example, computer monitors vary in size and 
numbers (three-digit area code plus three-digit exchange plus four-digit in- may be configured for different screen displays. As a result, the images some 
dividual identifier) that allowed random digit probability sampling meth- people see on a screen will be different from those seen by others. In addition, 
ods to be developed. It is also noteworthy that e-mail address di- whether the user chooses to use a full screen view of a Web questionnaire or 
rectories are not available in a way that gives all e-mail addresses a known a partial (tiled) screen view may affect whether the entire question stem plus 
probability of being available for sampling. In sum, e-mail and Web categories may be seen without scrolling and whether lines wrap around 
surveying of the general public is currently inadequate as a means of (break into shorter lengths). The ease by which computer screen displays can 
accessing random samples of defined populations of households and/o be made larger or smaller means that carefully constructed visual displays of 

individuals. questionnaires may be revealed differently than intended for the respondent. 
The overall coverage situation will undoubtedly change. We are on a tra In addition, whereas most people are now able to point and click with a 

jectory of millions of new Internet addresses being added each year and I mouse, a few users must still use arrow and function keys. These variations 
doubt that this trend will soon diminish. Computers and Internet access have also mean that the use of more advanced programming techniques to con- 
become basic work requirements for an increasing portion of the populatio struct Web surveys may result in people with older Web browsers receiving 

Also, technological changes are bringing the telephone, television, and com- questionnaires with disabled features, or not being able to receive them at all. 
puter together as one instrument, an accomplishment that will undoubtedly In addition, people are connected to Internet servers by telephone lines 

provide the potential for conducting more surveys by electronic means in t with widely varying transmission capabilities. A screen full of text that may 

near future. In addition, the continued growth in e-mail accounts may ev take a few seconds for some people to receive may take minutes for others to 
tually lead to efforts to standardize e-mail addresses to a degree that fac obtain because of poorer connections, older equipment, and the lesser capa- 
tates the drawing of probability samples from which statistical inferences f ty of some Internet service providers (ISPs). For the most part, businesses 

a defined population can be made. able to obtain better telecommunications access than households. In ad- 
I expect that a specific implication of this situation will be that the early u ition, people who live in higher income areas of the United States or in places 

of Internet surveys for conducting high quality probability surveys will at are more densely populated typically have better connections because 
limited to survey populations with high rates of computer use. Surveys better ISP access as well as telecornrnunications infrastructure. Although 
businesses, universities, large organizations, groups of professionals, a ost people in the United States can now receive Internet service for a flat fee, 
purchasers of computer equipment are examples. In addition, electro small minority must pay long-distance charges to their local carrier, with the 
questionnaires will be collected as part of a mixed-mode design where sult that they will be charged by the minute for completing someone else's 
those without such access are surveyed by traditional mail or telephone estionnaire, a cost that few people seem likely to tolerate. 
cedures. The likelihood of such mixed-mode uses places a high priority o However, enormous progress has been made in upgrading telephone line 
need to understand the mode effects, if any of Internet survey methods, cess over the last decade and equipment continues to improve in ways that 

topic on which little research has as yet been done. ake advantage of the greater capability. Far from being discouraging, these 
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issues illustrate the rapidity of innovation in computer equipment and access, 
and suggest considerable long-term optimism with regard to conducting 
e-mail and Web surveys. In the meantime, the challenges for effective sur- 
veying through these means are considerable and must be taken into ac- 
count when designing electronic surveys. 

Having access to a computer does not mean that people know how to use it to 
complete a questionnaire, whether by e-mail or on the Web. Many computer 
users have minimal computer skills. They may have learned to operate a word 
processing program, to post accounting information, to play a favorite game, 
or to use a program that facilitates a hobby. For some computer users, the re- 
quest to complete a survey ushers them into a new experience for which 
needed computer skills have to be learned. 

This situation will also change. As computers become more powerful, the 
task of switching from one activity to another becomes simpler. For example, 
one of the original limitations of Web surveys was that if one received an 
e-mail message asking that a Web survey be completed it may have required 
writing down the Web survey address (URL), closing the e-mail application 
and opening the Internet browser, and then having to key in a very long ad- 
dress to find the survey. That task and the inevitable errors of keying in ad- 
dresses discouraged response. Newer e-mail applications make it possible to 
click on a Web address provided within an e-mail message and transfer seam- 
lessly to the desired Web page. 

Nonetheless, for now Internet surveys need to be designed with the less 
knowledgeable, low-end computer user in mind. Unlike the simple skills 
needed for receiving a mail questionnaire, retrieval of an electronic survey re- 
quires a sequence of actions with which most of the U.S. population is not yet 
familiar. 

When conducting my first e-mail survey the research team was momentarily 
puzzled by a phone call from a recipient who explained that he would like to 
respond but that the questionnaire would not take his answers. Several ques- 
tions later the problem became evident. He had not clicked the reply button. 
This person (as well as subsequent callers with the same question) was famil- 
iar with e-mail and the necessity of clicking the "reply" response before he 
could begin keying a message, but had not thought of the questionnaire as 
having this similarity to an e-mail message. 

A somewhat different problem was observed while watching a respondent 

come to an instruction in a Web survey that read "If you are a homeowner skip 
these questions," which appeared in blue type with underlining (a hyperlink). 
He noted with much frustration that the instruction did not tell him to where 
he should skip, and stopped responding. When it was pointed out to him that 
because it was highlighted all he needed to do was click for the next questions 
to appear, he reacted with embarrassment, realizing that if he had seen such 
a message in another context, for example, searching for something on a Web 
page, he would have known that it was necessary to click in order to skip to 
the correct location. 

Most people have some familiarity with paper questionnaires, realizing 
that there are questions and answer categories with spaces provided for them 
to mark their response. However, when faced with the request to complete an 
electronic questionnaire, they immediately attempt to apply this kind of log- 
ical thinking and may forget momentarily that they are operating a computer. 
To complete either an e-mail or Web survey requires the application of com- 
puter logic, which involves knowing when to click, hit the return key delete, 
backspace, push a function key or perform some other task. Unfortunately 
different computers and software require different operational actions. Fur- 
ther, being asked to complete a questionnaire may require actions that people 
are not used to performing in the regular software applications they have 
learned. Therefore, following computer logic when responding to a question- 
naire is not as simple as using a straightforward, known set of response 
actions. 

Meshing the demands of questionnaire logic and computer logic creates a 
need for instructions and assistance, which can easily be overlooked by the 
designer who takes for granted the respondent's facility with computer and 
Web software. The implication of these two logical systems is that great care 
must be taken in building e-mail and Web surveys in order to explain to re- 
spondents what they need to do to respond. The building of such instructions 
takes on the same level of importance as writing the survey questions, and is 
especially important for reducing the social costs of surveying people with 
limited computer experience. 

In the remainder of this Internet section, many principles are presented for 
designing effective e-mail and Web surveys. These principles are variously 
aimed at reducing coverage, measurement, and nonresponse errors that flow 
from the considerations already discussed in this chapter. The major chal- 
lenge of tailoring the methods discussed in Part I of this book for e-mail 
and Web surveys is summarized in Figure 11.1. The paper questionnaire de- 
signer produces a questionnaire that gives the same visual appearance to the 
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designer as to the respondent. However, in the case of both e-mail and Web 
surveys the intentions of the designer for the creation, sending, and receipt of 
the questionnaire are mediated through the hardware, software, and user 

, as seen by the creator, is sent to the respondent's 
questionnaire for viewing by the respondent. It 

kely that the questionnaire seen by the respondent 
will not be exactly the same as that intended by the creator, for several rea- 
sons. The respondent may have a computer with a different operating system 
(e.g., PC versus Macintosh), a different kind of Web browser (e.g., Internet Ex- 
plorer versus Netscape), or even a different release of browser software (In- 
ternet Explorer 3.0 versus 4.0). Respondents may also choose a different 
setting for the screen configuration (the three most common are 640 x 480,800 
x 600, or 1024 x 768 pixels), and may choose to view the questionnaire as a full 
or partial (tiled) screen. As a result of any or all of these differences, what the 
designer sees on the screen may be quite different from what is seen by the re- 
spondent, particularly for Web surveys. Some of the disparities between what 
the designer and respondent see may include: 

Colors (both foreground and background) that are different. 
Changes in the relative distances between horizontal scale categories (as 
well as absolute differences). 
Text that becomes misaligned. 
Questions that are not fully visible on the respondent's screen, which 
therefore require horizontal scrolling to be seen in their entirety. 
A change in the visual appearance of questions because of features in- 
stalled by the questionnaire designer that are disabled by the respon- 

quences of one respondent seeing something 
een by another respondent on a screen are not yet 

the Internet requires coming to terms with these new 
nd taking programming and designing steps that min- 
across respondents whenever possible. The develop- 

ent of principles for doing Internet surveys focuses precisely on these 

DESIGNING ELECTRONIC MAIL SURVEYS 

In principle, constructing an e-mail survey is as simple as composing a list of 
uestions on the computer screen, sending them to selected individuals, ask- 

function, fill in the answer spaces, and press the 
-mail systems have been designed to allow use with- 

ut the learning of complicated commands. The person who knows how to 
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send and receive messages has the fundamental capabilitie 
posing and/or replying to an e-mail survey. From a communication pers 
tive, the process seems little different than that of sending a letter 
questionnaire by physical mail. Thus, it should not be surp 
many of the factors found important to getting response to mail surveys are 
also important in e-mail surveys. The design of an e-mail survey that was 
modeled in accordance with procedures found effective for achieving re- 
sponse to postal surveys and that also attained a comparable response rate is 
described below. 

Case Study: An E-mail Survey of University Faculty 

A survey of faculty at Washington State 
tent to which instruction on ethics was 
versity. The results needed to be obtained quickly for use by a univ 
(Schaefer and Dillman, 1998). It was known that close to 90% of the 
tronic mail access (so a certain amount 
known whether all existing e-mail addresses could be ob 
Therefore, we decided to design a mixed-mode survey, using e-mail for respo 
from as many faculty as possible and paper questionnaires for the remainder. 

E-mail addresses were available for about two-thirds of the faculty from an o 
line directory, and most of the remaind 
staff of each university department. Four treatment groups 
which received up to four contacts-a prenotice, the questionnaire, a thank you/ 
minder, and a replacement questionnaire. The first group was sent only paper 
tionnaires and the second group was contacted only by e-mail. The third and f 
treatment groups each received e-mail questionnaires. However, the third 
ment group received its prenotice by regular mail instead 
treatment group received its postcard thank you/remind 
you/reminder sent by e-mail included a replacement 
thank you/reminder sent by postal mail did not. This di 
the research design as tailoring appropriate to the techn 
little sense to send a thank you/reminder by e-mail without including a rep 
ment questionnaire. There was no additional cost, as there would be with p 
mail, and it was a logical way to minimize inconvenien 
member. 

Beginning the contact sequence with a prenotice was deemed especia 
tant because it is extremely easy to discard messages, particularly if th 
long. Notifying people a few days prior to sending the questio 
likely to help avoid that consequence (Figure 11.2). The mi 
e-mail and regular mail in Treatments 3 and 4 was introduced because of the c 
cern that some individuals might not use their e-mail accounts regularly. All 
dividuals in the groups designated to receive e-mail surveys who did not h 
e-mail addresses were sent paper questionnaires and reminders. 

The e-mail questionnaires were prepared as individual messages to each pot 
tial respondent using cut and paste features of the Eudora e-mail software, cued 
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Figure 11.2 Example of an e-mail prior letter for a university faculty survey (slightly 
revised from original). 

X-Senderpetrie@mail.wsu.edu 
X-MailerQUALCOMM Windows Eudora Pro Version 4.0.1 
DateTue, 29 Dec 1998 1 13123 -0800 
ToJaneDoe@mail.wsu.edu 
FromRenee Petrie<petrie@wsu.edu> 
Subject: faculty survey 

Over the past year, an interest group within Washington State University 
has expressed concern with the teaching of ethics in our classrooms. This 
committee is committed to identifying resources to assist the faculty with 
their ethics instruction. However, it has become evident that apart from 
some obvious cases (e.g., Philosophy), we have no information on who 
teaches ethics or the extent of this instruction. In order to help us respond 
to the need for resources on ethics instruction, we have asked the Social 
and Economic Sciences Research Center (SESRC) to gather this 
information from our faculty. 

Within the next couple of days you will be receiving a brief survey from 
SESRC at this same e-mail address. We would greatly appreciate it if 
you could take a few moments to complete it. By doing so you will help 
ensure that we have the best information possible. 

If you have any questions, feel free to contact Renee Petrie in the SESRC 
at 335-15 11, or by e-mail at ethics@wsunix.wsu.edu. 

Thank you in advance for your cooperation. 

Sincerely, 

John Pierce, Dean 
College of Liberal Arts 

sending, and mailed to everyone at the same time. Sending a mass message, that is, 
showing many names in the address area or a listserv heading, was intentionally 
avoided because mail survey research has shown that personalization is important 
for achieving response. Thus, the e-mail message would appear to be addressed to 
individual respondents. 

The questionnaire contained 44 questions and was inserted in the e-mail mes- 
sage immediately following a cover letter from the sponsor (Figure 11.3). The 



Figure 11.3 Example of an e-mail survey cover letter and first questio~ 
university faculty survey (slightly revised from original). 

X-Senderpetrie@mail.wsu.edu 
X-MailerQUALCOMM Windows Eudora Pro Version 4.0.1 
DateTue, 29 Dec 1998 1 13 123 -0800 
ToJaneDoe@mail.wsu.edu 
FromRenee Peuierpetrie@ wsu.edu> 
Subject: faculty survey 

Here is the brief survey on how ethics are being taught at WSU which 
Dean Pierce notified you about via e-mail a few days ago. The WSU 
committee that he is a part of has found there is very little infomation on 
the current situation at WSU, and thus is asking for faculty help via this 
brief survey. Your thoughts and experiences will be of great help to the 
committee 

There are two ways to answer this survey: 

1. Touch the "Reply" command on your computer, enter your response. 
and touch "Send." 

2. Print this message and return it with your answers to the SESRC via 
campus mail (zip 4014). 

Should you have any questions, you can reach me (Renee Peuie) at 335- 
1511, or by e-mail atpetrie(uiwsu.edu. 

* * * * * * * * * * * * * * *  

For the questions which follow, ethics refers to justification for why 
actions are right or wrong. In particular, applied ethics refers to special 
duties relevant to one's profession (e.g.. teacher, pharmacist) or role (e.g., 
student, citizen, etc.). 

1. How important do you think it is that instruction in ethics be part 
of the curriculum at Washington State University? (Please type 
an X anywhere behveen the approprinte brackets, like this: [XI.) 

[ 1 Very Important 
[ ] Somewhat Important 
[ 1 Not Important 

2. Do agree or disagree that ethics should be taught to students in 
each of the following formats? (Please place one Xper row to 
indicate your opinion.) 

Agree Neutral Disagree 
[ I  [ I  [ ] A required course in a major. 
[ I  [ I  [ ] Part of all courses in a major. 
[ I  [ I  [ ]  At least part of some of each 

student's courses in major. 
[ I  [ I  [ 1  Required Gen Ed. 
[ I  [ I  [ 1 Part of all Gen Ed courses. 
[ I  [ I  [ ]  At least part of some of each 

student's Gen Ed courses. 

[ I  [ I  [ ] At least part of some of each 
student's courses. 

[ I  ( 1  [ ] Part of internship courses. 

ns for a 
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Figure 11.4 E-mail thank youlreminder converted to more appropriate format with 
replacement questionnaire (slightly revised from original). 

X-Senderpetrie@mail.wsu.edu 
X-MailerQUALCOMM Windows Eudora Pro Version 4.0.1 
DateTue, 29 Dec 1998 113123 -0800 
ToJaneDoe@mail.wsu.edu 
FrornRenee Pelrie<pelrie@wsu.edu> 
Subject: faculty survey 

About a week ago we sent you a survey via e-mail on behalf of 
the WSU Ethics Interest Group. We are asking faculty about 
their experience and opinions on the teaching of ethics. As of 
today, we have not received a completed survey from you. I 
realize this is a busy time of year as the semester is drawing to 
a close. However, we have contacted you and others now in 
hopes of obtaining the insights only WSU faculty like you can 
provide, and which the Ethics Interest Group can consider in 
their upcoming meetings. As we mentioned before, answers 
are confidential to the SESRC and will be combined with 
others before providing results to this important WSU interest 
group. In case the previous questionnaire has been deleted 
from your e-mail account, we have included it again. 

There are three ways you can respond: 

1. Reply to this message and follow the direc~ions for each 
question. 

2. Print this message and return it to us via campus mail (Zip 

3. Contact us by phone or e-mail and request a questionnaire 
be sent to you. 

Should you have any questions or concerns, feel free to 
contact me (Renee Petrie) at 335-15 11, or by e-mail at 
ethics@wsunix.wsu.edu. Thank you for your cooperation. 

Renee Petrie 

uestions were presented as  numbered items, using brackets to  identify answer 
spaces. Respondents were asked to  enter a n  X between the brackets next to  their 
preferred answer. Lines were kept short  to  limit wrap-around of text and  misalign- 
ment of answer space categories. A similar procedure was used for incorporating 
the questionnaire into the e-mail reminder message (Figure 11.4). 

Response rates for the mail survey treatment group and the all e-mail treatment 
group were the same, 58% (Schaefer and Dillman, 1998). However, about  five per- 
centage points of the e-mail treatment group were obtained from paper question- 
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naires because of the lack of e-mail addresses. Use of the paper prenotice instead of 
e-mail for a third treatment group lowered response for that group to 49%, and the 
paper reminder group had an intermediate response rate of 54%. It was also found 
that responses to the e-mail survey came back more quickly, with 76% of all com- 
pleted e-mail questionnaires returned within four days. Longer answers to open- 
ended questions were also achieved by e-mail. 

Implications. This experiment showed that it may be possible to achieve response 
rates comparable to those obtained by paper mail surveys using a mixed-mode 
strategy combining e-mail and paper surveys. Responses were received more 
quickly, item nonresponse was lower, and open-ended questions, a traditional 
shortcoming of paper questionnaires, received more complete answers. These re- 
sults suggest the viability of an e-mail strategy when a multiple contact strategy is 
used. A similar four contact strategy used in an e-mail survey for members of a na- 
tional voluntary organization produced a 60% response rate, thus demonstrating 
its usefulness in a somewhat different context (Burke, 1999). 

Examination of the details of this survey of university faculty revealed 
many ways in which the tailoring of procedures to an e-mail strategy is es- 
sential. It was learned that some respondents must be reminded to press the 
"reply" button on their computers in order for their answers to be a 
for these individuals, traditional questionnaire logic temporarily o 
the recogrution that they were operating a computer. It was also learned that 
some individuals preferred printing the questionnaire and completing it in a 
traditional manner, therefore making it essential to put a traditional mailing 
address into each e-mail message. 

Early tests of questionnaire formats revealed that the line length needed to 
be constrained because of the narrow margins on the computers of some recip- 
ients. This step avoids potential wrap-around of response categories that could 
create confusion and response inaccuracies. The speed with which question- 
naires were returned also suggested that it might be possible to shortenthe nor- 
mal intervals between contacts as used in paper questionnaire surveys, thus 
overcoming the lengthy implementation time required for that type of study 

The attempt to mix paper contacts with e-mail contacts was not successful 
suggesting that people do not read and connect paper contacts with e-m 
contacts in a fashion that increases the likelihood of a response. Nonetheles 
if both postal mail and e-mail addresses are available, it seems likely that 
former can be used to send a token financial incentive at the beginning and 
as fifth contact by special mail to improve response rates further. 

When e-mail surveys must be conducted on populations with different e 
ployers, it seems likely that the heterogeneity among computer equipmen 
software, and special networks will increase. This heterogeneity may inhib 
the effective use of e-mail surveys to some degree, but not to the degree of pre- 
venting their use. Insight into these problems is provided by an e-mail exper- 
iment conducted by Couper, Blair, and Triplett (in press). 
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The survey by Couper et al. (in press) was an organizational climate as- 
sessment survey of employees of five U.S. statistical agencies, conducted by 
the University of Maryland. It contained 94 questions and was composed on 
a commercially available system. A four-contact strategy was used which in- 
cluded an e-mail message from within each agency the questionnaire, a re- 
minder, and a replacement questionnaire. However, these contacts varied 
sigruficantly from those used for the university faculty survey. The preletter 
was sent by agency directors as an announcement to all agency staff, and it 
seems likely that many respondents did not connect it to the survey ques- 
tionnaire. In addition, the reminder was a mass mailing, not individually ad- 
dressed, that did not include a replacement questionnaire as done in the 
previously described case study. Both of these procedures seem likely to have 
depressed the e-mail response rates. Whereas postal mail responses for this 
survey averaged 71%, e-mail responses averaged only 43%, a difference of 28 
percentage points. Although none of the agencies exhibited response rates for 
the two procedures that were closer than 13 percentage points, the largest 
agency produced a paper questionnaire response rate that was 31 percentage 
points higher than the e-mail response. This difference was traced to the pos- 
sibility that the e-mail questionnaire file was sufficiently large that the orga- 
nizational application automatically transferred the questionnaire into an 
attachment. Receipt of the questionnaire in this fashion may have increased 
the difficulty of responding for some respondents. In sum, this study illus- 
trates the difficulty of conducting surveys across large organizations that use 
different e-mail systems. It also reveals the challenges associated with e-mail 
surveys that require larger questionnaires, and that must use composition 
methods that can accommodate larger data files. 

These e-mail survey experiences and related literature suggest the need to 
tailor the procedures discussed in Part I of this book in several ways for con- 
ducting e-mail surveys. One obvious way stems from the fact that question- 
naire construction and survey implementation procedures are inextricably 
intertwined. Cover letters and questionnaires must be designed as a single 
unit. For this reason, the principles that follow include implementation meth- 
ods as well as procedures for questionnaire design. 

Principle 11.1: Utilize a multiple contact strategy much like that used for regular 
mail surveys. 

Just as multiple contacts are the most important determinant of response in 
face-to-face, telephone, and regular mail surveys, they are essential for e-mail 
surveys. A prenotice e-mail message appears to take on somewhat greater im- 
portance for e-mail surveys because it is very easy to discard e-mail after read- 
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ing only a tiny portion of it. The time that elapses between the prenotice and 
questionnaire should be shortened from one week to two or three days in or- 
der to increase the likelihood that the recipient will connect the memory of the 
first contact with the second. The main purpose of the prenotice is to leave a 
positive impression of importance so that the recipient will not immediately 
discard the questionnaire when it arrives. 

Principle 11.2: Personalize all e-mail contacts so that none are part of a mass 
mailing that rmeals either multiple recipient addresses or a listserv origin. 

All sampled individuals should receive an individual e-mail message that 
contains the questionnaire. There are compelling reasons for taking this 
somewhat laborious route, which can be accomplished fairly efficiently by us- 
ing copy and paste procedures available in some software. For reasons of con- 
fidentiality it is undesirable to include a long list of recipients on a message, a 
procedure that would provide each recipient's address to all other recipients. 
In addition, the kind of message that is most likely to get a response is one that 
is individually sent. Listserv procedures should also be avoided, because a re- 
ply to the sender would send a respondent's completed questionnaire to all 
other recipients. Even one such mistake by a respondent could immediately 
discourage others from responding. 

An intermediate possibility that avoids the problems of listservs and the 
disclosure of everyone's address is to send the e-mail as a bcc (blind carbon 
copy) to each name on a list with a general title, for example, "Members of Cit- 
izens for Responsible Schools." No recipient will see the address of any other 
member and all responses will be sent only to the sender. I know of no exper- 
imental evidence available on whether using a general name will decrease re- 
sponse compared with sending the e-mail to individuals, and experimental 
research is needed on this topic. 

Principle 11.3: Keep the cover letter brief to enable respondents to get to thefirst 
question without having to scroll down the page. 

The heavy reliance on e-mail and the large number of messages received by 
some users is fostering less attentive reading behavior. This fact alone makes 
brevity desirable. The cover letter shown in Figure 11.3 is significantly briefer 
than those typically used for mail questionnaires, covering only the essence 
of what is being requested. Even this message is too long to allow the first 
question to appear simultaneously on the initial screen in certain e-mail sys- 
tems, where only four or five lines of text are revealed unless the user manu- 
ally expands the display window. Brevity is also warranted by the ease with 
which people may respond with an inquiry if information critical to them is 
not included. Such a request might take two to three weeks if sent by postal 
mail because of the need to prepare a written inquiry on paper, address it, 
mail it, and wait for the recipient to receive it and reply in a similar fashion. 

Principle 11.4: Inform respondents of alternative ways to respond, such as printing 
and sending back their response. 

Many people find it easier to examine and respond to long messages if they 
are printed on paper. In addition, putting X's into brackets is much easier for 
some people to do by hand than to do on the computer by using arrow and/or 
space keys. The letter shown in Figure 11.3 includes this information, as well 
as a return address for those who wish to print the questionnaire before fill- 
ing it out. 

Another reason for offering this possibility of a mail-back alternative is 
concern by some respondents about confidentiality. One effect of surveying 
by e-mail is to shift confidentiality concerns from what the researcher prom- 
ises to whether an employer or anyone else who controls the respondent's In- 
ternet access is able to see the questionnaire responses. For many and perhaps 
most survey topics, confidentiality is not a big concern, but for others, for ex- 
ample, employee satisfaction surveys, it may become a critical factor that 
determines whether people will respond by e-mail. This threat of employer 
eavesdropping is not a consideration for most paper mail surveys. 

Principle 11.5: Include a replacement questionnaire with the reminder message. 

For paper mail surveys, the blanket postcard thank you/reminder has be- 
come an effective and inexpensive element of most implementation systems. 
It is sent soon enough (a week or so after the questionnaire) that the majority 
of potential respondents are likely still to have the initial questionnaire in their 
possession. The extra expense of sending a replacement and the likelihood 
that completed and replacement questionnaires will cross in the mail are also 
avoided. It cannot be assumed in e-mail studies that recipients still have the 
questionnaire. For this reason, as well as the obvious convenience of having a 
replacement questionnaire easily available, the normal e-mail reminder in- 
cludes a replacement questionnaire (Figure 11.4). The experiment by Schaefer 
and Dillrnan (1998) found that inclusion of such a replacement encouraged 
faster returns and resulted in a higher final response rate. The extra effort re- 
quired for including a replacement questionnaire is also minimal. Because a 
replacement questionnaire is included with the thank you/reminder, it is im- 
perative that it not be sent as a listserv or other mass mailing. Finally because 
e-mail questionnaires are usually received within an hour or so of being sent 
by the respondent, it is possible to avoid sending replacements to them, some- 
thing that is impossible to accomplish with paper mail surveys. 

Principle 11.6: Limit the column width ofthe questionnaire to about 70 characters 
in order to decrease the likelihood ofwrap-around text. 

The column width set for computer screens varies greatly and wrap-around 
of lines may put questions and answer choices into a strange and difficult-to- 
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comprehend display For this reason, we limit the line length to about 70 char- ity of brackets provides an easily identified and remembered method of re- 
acters of 12-point type. In addition, there is a readability advantage to shorter sponding to e-mail questionnaires. 

lines, just as there is for paper questionnaires. It appears that people are more 
likely to read every word of a question if the lines are shorter. Principle 11.9: Consider limiting scale lengths and making other accommodations 

to the limitations of e-mail to facilitate mixed-mode comparisons whm response 
Principle 11.7: Begin with an interesting but simple-to-answer question. comparisons with other modes will be made. 

Although this point was stressed for paper questionnaires, it is even more im- The coverage limitations of e-mail suggest that many if not most, e-mail sur- 

portant for e-mail surveys, where the ease of discarding a questionnaire ap- veys include the possibility of collecting data from some respondents by an- 

pears to be somewhat greater than for paper questionnaires. Observations of other mode. Whenever this happens, it is essential that the questionnaires for 
how people handle e-mail suggests that many people try to handle it in both modes be constructed simultaneously to assure that each type of re- 

batches and quickly process each message only once. Messages that appear spondent receives the same stimulus. The effect of combining e-mail with ei- 

to be of minimal interest are often deleted after the recipient peruses only the ther paper mail or telephone surveying will be to force a greater simplicity 
first line or two of the message. Handling of each postal service letter, on the into questionnaires of both types, as described in Chapter 6. 
other hand, tends to follow a different path. A well-designed mail survey does The first-time designer of an e-mail survey will soon discover that it is dif- 

not usually involve a description of the contents on the outside of the envelope ficult to keep screens narrow when many horizontally-listed response cat- 

(the U.S. Census procedures discussed in Chapter 9 are an exception). The egories are provided for certain types of questions. An example is items in a 

lack of such information encourages opening the envelope so the contents are series, each of which includes five or perhaps seven "strongly agree" to 

examined, the presence of an incentive can be seen, and the full nature of the "strongly disagree" categories. Just as the switch from personal to telephone 

task can be observed. Tn this context, introductory information and the first interviews encouraged designers to reduce the number of response cate- 
item on the questionnaire do not have nearly as much influence on response gories and eliminate lengthy descriptors, the switch from paper to e-mail en- 

as equivalent information on an electronic questionnaire. courages a similar reduction in the number of categories and the number of 
Much deliberation was given to choosing the first question for the WSU words in the labels. Some designers of e-mail questionnaires simply eliminate 

ethics survey which is shown in Figure 11.3. It was reasoned that everyone all items in a series and list categories vertically below each item, a t e c h q u e  

could answer this question about how important it was to have instruction in that might also be used for Web survey designs, which are discussed in the 
ethics as part of the university's curriculum. Had the first question asked next section. Making such a change affects the context in which people re- 

whether ethics was taught in the respondent's courses, recipients who did not spond, encouraging respondents to see items individually rather than as part 

teach ethics may have been more likely to discard the questionnaire without of a larger group, and may therefore produce mode differences. 

examining other questions, producing nonresponse error as a result. Thus, it It is also evident that there are no easy solutions in e-mail surveys for 

is concluded that a special effort should be made to start e-mail question- handling extensive skip patterns. The use of arrows to direct respondents, 

naires with a question that will be easy to answer and interesting to as many described as a means of achieving skip pattern compliance in Chapter 3, can- 

respondents as possible. not be used for e-mail questionnaires. A telephone questionnaire that has 
used complex skip patterns may be extremely difficult to incorporate into an 

Principle 11.8: Ask respondents to place XS inside brackets to indicate e-mail format with assurance that skip directions will be followed. 
their answers. 

Marking responses with X's is a conventional response behavior, consist 
with how people are often asked to fill out paper questionnaires. Brackets [ 

SUMMARY PERSPECTIVE ON E-MAIL 

are a conventional computer symbol that appear on most keyboards but Early in the 1990s, when I first learned of serious efforts to conduct e-mail sur- 

not often used. Because of their infrequent use they are easily identifiable veys, the most common assessment offered to me was that response rates 
the space where answers are to be provided. It follows that a special effor were very low. Typically surveyors sent only one e-mail message and perhaps 

made not to use brackets inadvertently anywhere else in the text of the e-m a reminder sometime later. E-mail surveys were laborious to create and 

questionnaire. Respondents are asked to place X's into the brackets equally laborious to answer. Although computer and software developments 

of recording their answers because it is a conventional way of mar have somewhat simplified the latter, the former issue remains a concern. 

tionnaires. This linkage of the conventionality of X's with the unconvention E-mail surveys must follow similar principles to those found important for 
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other types of surveying; that is, multiple contacts are essential, and each con- 
tact needs to take the others into account. Although the technology is rela- 
tively new, the general principles that govern people's decisions to respond 
are not new. However, the technology also introduces new considerations. 
The decision not to respond is likely to be made more quickly than in the past 
and on the basis of less information. Use of the delete key makes disposing of 
a questionnaire request easier and quicker than for any other survey method, 
and it can be made before the full nature of the request appears on the screen. 
Thus, we must contemplate how the benefit, cost, and trust elements are re- 
vealed to the respondent in a situation in which less time is likely to be de- 
voted to their consideration. These considerations lead us to tailor the design 
of e-mail surveys in a way that shortens timing (e.g., between prenotice and 
questionnaire), shortens the length of messages, keeps the questionnaire 
short, and even simplifies questions compared to the way they might appear 
in other types of surveys. 

The advantages of an e-mail survey, in particular increased speed, must be 
weighed against the likely coverage limitations and the difficulty of marking 
answers. In the long run, I believe that e-mail surveys will be relied on mostly 
for conducting short (three- to five-question) surveys, especially when sam- 
ples are small, names are already stored in computer address files so that blind 
copy address can easily be used, and the surveyor is seeking a turnaround of 
a very few days. There are two reasons for expecting this limited use. The first 
is the advent of a much more sophisticated survey method which has far more 
flexibility and power-the Web survey. The second reason is that technology is 
becoming available that may allow questionnaires with Web-like design qual- 
ities to be embedded within e-mail messages. However, discussion of the 
Likely use of such technology is somewhat premature at this time. 

Web surveys contrast in many ways with current e-mail surveys. Instead of 
the Web questionnaire being sent with an e-mail message, it is constructed on 
a Web site for which the respondent must have a different software applica- 
tion to access it. Questions are constructed in a fixed format with the goal of 
making the questionnaire appear the same for all respondents, although for 
reasons to be discussed later, this goal may not always be achieved. There are 
different programming languages and styles that one can use for building a 
Web questionnaire, some of which are quite sophisticated. Questionnaires 
can be constructed screen-by-screen so that each time an answer is provided 
the respondent goes to a new question on a new screen. Alternatively they can 
be constructed so that respondents can use the scroll bar at the side of the 
screen to go anywhere in the questionnaire at any time. Pop-up boxes can be 
inserted that, when clicked on, can provide special instructions at the point 

they are needed in a survey. Similarly drop-down boxes can be added that 
hide response options from view until they are needed. A sense of progress 
can be provided in an effort to avoid people quitting when they are only a few 
questions from the end. A creative example of such an effort was done for a 
survey of aerospace workers. It showed an airplane traveling down a runway 
which obtained lift-off just as the last question was answered. Additional 
features can be added in an effort to entice people to respond to Web sur- 
veys. For example, simple animation such as a waving hand can be pro- 
grammed into an introductory screen. These features offer questionnaire 
design response capabilities not available in any other self-administered sur- 
vey method. 

Use of these features, which make it possible to design questionnaires in 
any number of ways, may also make it difficult or impossible for people with 
older, less powerful computers and Web browsers to receive and respond to 
such surveys. In addition, recipients of a Web questionnaire must know a 
number of commands and when to use them in order to access the question- 
naire and navigate through it. Otherwise, they may not be able to respond. 

HTML (Hypertext Mark-up Language) is the dominant programming lan- 
guage used to create Web pages on the Internet. The original HTML language 
was developed in 1989. The continued development of this language, now in 
Version 5, has increased the ability of designers to use color, innovative ques- 
tion displays, split screens, embedded programs (applets), animation, sound 
tracks, and other advanced design features that are impossible to achieve in a 
paper questionnaire (e.g., Nichols and Sedivi, 1998; Dillman, Tortora, Con- 
radt, and Bowker, 1998). As Web surveys become more complex, using such 
innovations as interactive elements, the data files that must be sent and re- 
ceived increase in size. The more such features are used, the greater the like- 
lihood that some people's browsers will receive the Web questionnaires more 
slowly and that they will crash from being overloaded or not be received at all. 
The following case study reports on an investigation of these issues and their 
implications for how to and how not to construct effective Web surveys. 

Case Study: A Web Survey of Computer Equipment Purchasers 

An experiment was conducted to test the effects of simple versus advanced con- 
struction techniques on completion rates and other aspects of completion (Dill- 
man, Tortora, Conradt, and Bowker, 1998). A list of names, addresses, phone 
numbers, and e-mail addresses was obtained for people who had recently pur- 
chased computer equipment. From this population a sample was selected ran- 
domly and called with the request that they complete a Web survey about their use 
of various types of Web sites, provided that they met certain screening require- 
ments. A total of 71% of the people who were contacted by telephone completed 
the screening interview, 82% of whom were qualified and subsequently agreed to 
complete the questionnaire. 
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The Web site address and a personal PIN number that allowed the site to be ac- 
cessed were provided to respondents over the telephone. A letter was also sent that 
further explained the study and repeated the Web site address and PIN number. 
The letter included a two-dollar bill as a token of appreciation. People who did not 
log on to the Web site within two weeks were sent an e-mail reminder. This re- 
minder was repeated up to three more times over the next four weeks. Altogether, 
as many as five contacts were made, four of which were by e-mail, over a period of 
about one month. About 76% of those who received these messages logged on to 
the Web site to access the questionnaire. 

The questionnaire was quite long, consisting of 173 pages. Because of detailed 
skip patterns, an average of only 45 pages needed to be completed by each respon- 
dent. One randomly selected subgroup was given access to a "plain" questionnaire, 
and the remainder to a "fancy" version of the same questionnaire. The fancy ques- 
tionnaire was constructed using HTML tables. Alternating pink and purple bands 
of background color were used to align each question item with the response box 
for that question. In addition, a somewhat unusual (for paper questionnaires) 
method of formatting was used in order to place answer choices immediately next 
to the scroll bar. Labels were provided above the answer choice columns using 
graphic images. Although a screen-by-screen construction format was used for 
each question, the length of some questions required scrolling in order to see all of 
the sub-items. In contrast, the simple questionnaire was constructed without using 
HTML tables and consisted of black letters on a gray background. Questions were 
constructed using a conventional mail questionnaire construction technique in 
which answer boxes appeared in front of each answer choice. 

The fancy version of the questionnaire required more computer memory. Specif- 
ically, whereas the plain version required about 31% the fancy version used 959k 
of memory. The required time for transmission on a slow (14.4) modem was at least 
225 seconds for the plain version compared with 682 seconds for the fancy one. In- 
dividuals with poorer telecommunications connections and/or hardware were 
likely to spend a longer time receiving the questionnaire. In addition, their com- 
puters were somewhat more likely to become overloaded and crash. 

Recipients of the plain version completed a statistically significant greater num- 
ber of pages (46 versus 44), more write-in boxes (four versus three), and were less 
likely to quit before reaching the last page. It took significantly less time to complete 
the plain version, and respondents were much less likely to have to return to the 
questionnaire at least once in order to complete it. Whereas 93% of those who 
logged on to the plain version eventually completed all of it, only 82% of those en- 
tering the fancy version finished it. 

Implications. Several factors may have contributed to the lower response ob- 
tained by the fancy version of the questionnaire. Possibilities include respondent 
frustration with browser limitations, the greater length of time required for receiv- 
ing the questionnaire, the unconventional questionnaire format, or even the use of 
color. However, it seems highly likely that variations in software and hardware ca- 
pability and transmission time differences were the most sigruficant factors. The 
fact that respondents were less likely to respond to the fancy version, which used 
programming techniques requiring greater computer memory, suggests that the 

use of such techniques should be restrained. The expected level of computer com- 
patibility among respondents is of necessity a major consideration in designing a 
Web survey, as discussed later in this chapter. 

In another study Nichols and Sedivi (1998) found in a U.S. Bureau of the 
Census Web survey of businesses that it was impossible for many members of 
the survey population to access the survey. In addition, many of those who 
thought they had adequate equipment and agreed to respond encountered 
problems in doing so, perhaps for the same reasons encountered in the above 
experiment. Whereas 84% of those asked to complete equivalent paper ques- 
tionnaires did so, only 68% of the experimental group submitted completed 
Web questionnaires. It appears that respondents' browsers were not compat- 
ible with the level of technology used to construct the questionnaire. The 
Census survey was conducted using an advanced high-level program- 
ming language known as Java, and the questionnaires were displayed on a 
page-by-page (as opposed to scrolling) basis. When questions on each page 
were answered, that information was sent from the respondent's computer to 
the host computer and the next page of information was returned. Java, like 
many advanced languages (e.g., XML), allows the answers to one question to 
be used to create response options for a succeeding question. For example, if 
one is asked which two out of ten choices of automobiles they find most in- 
teresting, then a succeeding question could provide pictures and more de- 
tailed descriptions of those two choices and pose even more detailed follow-up 
questions. However, a ,significant drawback to using this capability is that 
there must be repetitive contact between the questionnaire server and the re- 
spondent's computer while answering the questionnaire. As a result, time- 
consuming pauses may occur as the answer to one question is processed and 
the next question is sent to the respondent's computer. In addition, the greater 
the number of transmissions the greater the risk of transmission cutoffs. To 
some extent, this is compensated for by the advantage of data being obtained 
and saved by the surveyor in the event the computer connection is broken. 

Because considerable heterogeneity exists in the browser capabilities and 
line transmission speeds available to respondents, the gains in creativity and 
skip pattern possibilities associated with advanced programming must be 
balanced against the costs of making it impossible for some people to re- 
spond. To the extent that a survey is investigating respondent characteristics 
that may be related to people's computer literacy and/or the quality of their 
browsers and computer connections, which seemed likely to be true for the 
above case study nonresponse error is a likely result of ignoring or misjudg- 
ing compatibility issues. 

The designers of Web questionnaires face an unusual challenge. Instead of 
designing at the cutting edge of their evolving science, there is a need for them 
to hold back on the incorporation of advanced features, creating simpler 



questionnaires that require less memory and, in most cases, less time for the 
designer to create. The likelihood that the time required for developing ques- 
tionnaires that embed advanced features will take longer means there is also 
a cost advantage for creating simpler questionnaires. This situation of hold- 
ing back on design capabilities favoring the reduction of nonresponse error is 
somewhat unusual; for traditional mail surveys reducing nonresponse usu- 
ally requires the expenditure of additional funds. 

Many of the visual design principles discussed in Chapter 3 for paper ques- 
tionnaires apply to Web surveys in much the same way as they do to paper 
questionnaires. The same need exists for information organization that is ef- 
ficient and navigational guides that will encourage people to read every word 
in each question and all questions in the same order. Moreover, it is important 
to encourage respondents to read the words on each screen in a prescribed or- 
der. Examination of nearly 1,000 Web questionnaires located through a search 
by Bowker (1999) revealed many that tend to be constructed in ways quite dif- 
ferent than the methods advocated in Chapter 3. An example of poor con- 
struction is shown in Figure 11.5. This screen page used unnecessary boxes 
into which double-banked answer categories were placed. In addition, larger, 
darker type appeared at the bottom rather than the top of the page and large, 
colorful directional buttons dominated the page. The visual design principles 
discussed in Chapter 3, such as the use of an open, unboxed format; appro- 
priate grouping of the question components; and use of larger type aug- 
mented by color at the top rather than bottom of the page apply as much to 
Web questionnaire design as to paper questionnaires. 

However, the visual mechanics are somewhat different on computer 
screens than on paper. When completing a paper questionnaire, people need 
to coordinate their eye and hand movements with the portion of the ques- 
tionnaire that is being answered. The task of responding to Web surveys dif- 
fers somewhat because of the addition of a hand movements between the 
keyboard and mouse, the addition of a cursor to one's visual field, and the 
software application controls that are located in the periphery of the screen. 
These elements add to the visual complexity required for responding to Web 
versus paper questionnaires. 

The Web questionnaire design principles outlined here represent an early 
attempt to take into account these similarities as well as differences. They also 
recognize the tension that exists between applying traditional questionnaire 
and computer logic. There are differences between features associated with 
the visual layout of paper questionnaires (Jenkins and Dillman, 1997) and the 
screen design features that allow people to operate a computer most effi- 
ciently (Schneiderman, 1997). 
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Figure 11.5 Example of poorly constructed web questionnaire. 

Which of the fo~owingrecredond activities are you most likely to pdcipate in his week: 

CLICK BELOW TO GO TO THE NEXT PAGE 

The process of designing Web questionnaires can be divided into many el- 
ements, ranging from decisions on what information should appear on each 
screen to which programming tools are used to present it. Individual deci- 
sions must be made about each component of the screen, ranging from line 
length to where the response boxes are placed. The proposed Web question- 
naire design principles presented in these pages, which are a substantial ex- 
tension of principles developed earlier by Dillman, Tortora, and Bowker 
(1998), reflect the need to limit the amount of computer resources required 
by the finished questionnaire as well as to assure compatibility across re- 
spondent computers. Because Web questionnaire design is separated from 
Web implementation procedures, another attribute that distinguishes Web 
from e-mail surveys, discussion of the implementation process will be re- 
served for later. 

Principle 11.10: Introduce the Web  questionnaire with a welcome screen that is 
motivational, emphasizes the ease ofresponding, and instructs respondents about 
how to proceed to the next page. 

Potential respondents may be directed to a Web site that must either be en- 
tered manually or be achieved on certain e-mail applications by clicking on an 
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address contained in an e-mail message. In either case, it is important that re- 
spondents know they have arrived at the right place and understand how to 
proceed in order to answer the questionnaire. 

It is also important to realize that a Web questionnaire is self-administered 
and not interviewer-administered. There is no interviewer who can persuade 
the respondent to go beyond this initial page. Recipients of paper self-admin- 
istered questionnaires are normally sent a letter that explains the reason for 
the survey and encourages them to respond. A similar introductory message 
needs to be provided on the first screen of Web questionnaires. However, be- 
cause the immediately visible screen space is limited, it seems desirable to 
make the message short. Respondents to some, if not most, surveys will have 
limited experience with how to answer a Web questionnaire and perhaps how 
to operate a computer for this purpose. For these reasons it is important that 
they be informed of what action will allow them to go to the first questions. 
For example, making the choice between whether to press the return key or 
click the mouse (if they have one) may not be obvious. 

The first questionnaire screen is not the place to give a long series of in- 
structions or take up valuable screen space by using several lines for printing 
the sponsor's name. It is extremely easy to exit any Web questionnaire. There- 
fore, the first screen is designed to help people get to the content of the ques- 
tionnaire as quickly and with as little effort as possible. 

Principle 11.11: Provide a PIN number for limiting access only to people in 
the sample. 

Surveys conducted for the purpose of generalizing results to a known popu- 
lation must control who completes them. Otherwise, anyone who knows a 
Web site address can access the questionnaire. Current search engine meth- 
ods for indexing surveys make it possible for someone to easily locate a ques- 
tionnaire which, if found interesting, the person may decide to fill out. This 
possibility was demonstrated in the search by Bowker (1999). Therefore, a 
PIN or identification number needs to be provided to limit questionnaire ac- 
cess to sampled individuals. This information also needs to appear on the 
welcome page. An example of a welcome page that contains a motivational 
message, an explanation of how to enter a PIN number, and directions for 
how to get to the first page of the actual questionnaire is shown in Figure 11.6. 

Principle 11.12: Choose for thefirst question an item that is likely to be interesting 
to most respondents, easily answered, and fully visible on the welcome screen of 
the questionnaire. 

The first question to appear on a screen tends to define the questionnaire as b e  
ing easy or difficult to complete. If the content of the first question is hard to 
understand or some people do not know how to take the actions necessary to 
complete it, response rates are likely to suffer. The first screen is not the place 

Figure 11.6 Example of a welcome screen for a web questionnaire that requires a 
PIN to control coverage error. 
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CaLEoma City, 

to use a drop-down box or to require scrolling in order to see the entire first 
question, nor is it the place to list a question that seems not to apply to some 
potential respondents. Therefore, it is desirable to avoid first questions like that 
shown in Figure 11.7. Besides including some items that probably do not apply 
to some respondents, it contains unexplained drop-down boxes (see Principle 
11.17) and requires scrolling to see the remainder of sub-items in Question 1. 

In contrast, the second example in Figure 11.7 shows a better first question 
which seems likely to apply to all respondents, explains how to respond, and 
requires only one answer before being able to move on. The initial question 
should be interest-getting and confirm for the respondent that it is worth- 
while to continue. As is the case for paper questionnaires, this first page is not 
the place to list a series of background characteristics or demographic ques- 
tions, such as education, age, income, or marital status, as often seems to be 
done in Web surveys (Bowker, 1999). 

Principle 11.13: Present each question in a conventional format similar to that 
normally used on paper self-administered questionnaires. 

In contrast to paper questionnaires, many Web questionnaires list questions 
that are not identified with numbers. Web questionnaires also appear that 



Figure 11.7 Example of first questions from a recreational survey. 
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have items centered on the screen, as shown in Figure 11.8. The revision shows 
a more concentrated format. Concern with limited vertical screen space has 
also influenced designers to provide no distinctive separation between ques- 
tions and answer categories, thus losing the "grouping" qualities that help de- 
fine questions and answer choices for respondents. For several questionnaires 
located by Bowker (1999), one inappropriate way to group questions and sub- 
elements was created by devoting nearly half the screen to a common spon- 
sor title and/or continuation instructions that were shown on every screen. 

Also found on some Web sites was the use of long dot leaders to connect 
far left-justified answer categories to answer spaces that were far right-justi- 
fied in order to be as close to the scroll bar as possible. When the screen size 
was reduced, these lines wrapped around so the answer choices were mis- 
aligned. The apparent intent was to make responding more efficient by facil- 

Internet and Interactive Voice Response Surveys 381 

Figure 11.8 An unconventional layout that is center justified and a revision. 

Poor lovout: Unconventional structure 

Does p u r  compauy offer people in your position (i.e., exempt staff) any of the folIowiag policies? 

Parental leave 
Job sharing Two or more employees share one poslbon 

0n-e or near-site a d  care 
On-s~te or near-srh cMd care for slck cMdren 

Chdd c m  referral savlces 
Elder-care referral s e m e s  

Subsides or vouchers to help pay for cluld care 
S~ck leave that one can take done's dependent is nck 

Better lovout: A more conventional structure 

Does your cmnpany oEer people in ymv position (i.e., exempt staff) any of the following policies? 

P a r d  leave 
Job sharing Two or more employees share one poslhon 
On-sire or near-site child care 
On-sire or near-site child care for nck cbildrm 
Child care referral semces 
El&-care referral services 

Subsidies or vouchers to help pay for chiid carc 

Sick leave mat one can take if one's dependent a slck 

itating movement back and forth between the scroll bar and answer choices, 
but it was done at the cost of having to visually connect widely separated 
components of an answer. Still another questionnaire had a "yes" answer box 
located at the far left of the screen and the alternative "no" answer was placed 
on the opposite side of the category description, as shown in the first example 
of Figure 11.8. 

In sum, there are many ways that questions may be constructed so they 
seem unconventional to the respondent who has filled out paper question- 
naires in the past, and that are contrary to the general visual design and 
grouping principles discussed in Chapter 4. My solution is to begin each 
question with a number, which is often printed in a large reverse print box in 
black or full color to achieve a noticeable patch of brightness on the screen, as 
shown in the second example of Figure 11.8. It is specifically designed to be 
the most eye-catching information on the screen, revealing where the respon- 
dent should start to read. Numbers also reveal the order in which each ques- 
tion should be answered. The question stem should be separated from the 
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answer spaces, and the answer spaces should be slightly indented and listed 
vertically. 

In addition, research has shown that brightness, larger fonts, and spacing 
can be used to clearly identify the beginning of individual questions and to 
indicate where the respondent should start reading each screen. Similarly, re- 
search on how people see objects has shown that people tend to start reading 
near the upper left-hand comer of the page, so this prime space is devoted to 
beginning each question. The lower right quadrant, which is the least likely to 
be seen first, is devoted to special logos or screen identifiers. For example, a 
sponsor's logo might be located here in small type. 

Principle 11.14: Restrain the use of color so thatfigure/ground consistency and 
readability are maintained, navigationalflow is unimpeded, and measurement 
properties of questions are maintained. 

Inappropriate uses of color represent one of the biggest threats to develop- 
ment of good Web questionnaires. The threat stems partly from the ease with 
which color can be added to a questionnaire, and the tendency of many Web 
designers to use it in ways that interfere with the response process, even to the 
point of influencing visual comprehension and producing potentially invalid 
answers to certain types of survey questions. 

The rush to develop Web surveys has led to the use of color as a central fea- 
ture of innovative questions; for example, showing several new cars in a vari- 
ety of colors and asking which color car respondents would most like to own. 
The problem is that the colors seen by the respondent may be quite different 
than those seen by the designer, as a result of the color display palette used by 
the respondent's computer. Whereas the designer may use a 24-bit palette that 
contains millions of colors, the respondent's computer may use only an eight- 
bit palette that supports 256 colors. The changes between what is produced 
and what is seen by the respondent may make the results of questions that de- 
pend upon color resolution meaningless. Limiting oneself to a smaller palette 
when designing questionnaires will not only insure that the image is viewed 
similarly by all respondents, but will reduce the information in the transmit- 
ted image and, as a result, shorten the transmission time. 

Designers may choose from among many figure/ground formats for dis- 
playing words on the computer screen. Although most designers use a simple 
presentation of black letters on a neutral background, questionnaires have ap- 
peared on the Web that are composed of blue letters on a bright yellow back- 
ground, red letters on a green background, and white letters on a black 
background. The use of colorful backgrounds seems to be based on the idea 
that potential respondents will find such unusual questionnaires more attrac- 
tive and will therefore be more likely to respond, a claim for which there ap- 
pears to be no experimental support. Some combinations are particularly 
difficult to read, and raise the prospects that some respondents will not be 

able to read them at all, for example, the inability of some people to discern 
between red and green because of color blindness (Brown, 1988). 

Another frequently observed problem of Web surveys occurs when de- 
signers place large images or blocks of color on screens to attract the eye. In 
such cases, color is sometimes placed where the eye should not be focused 
when one first sees the screen, as shown in Figure 11.5. For example, a large 
green right-facing triangle at the bottom of the screen, which respondents 
were to click on in order to go to the next screen, and an equally large left-fac- 
ing red triangle to click and move back to the previous question dominated 
the screen. These blocks of color were more likely to attract the respondent's 
eye than the beginning of the question. The visual essence of responding to a 
questionnaire is to start at the beginning of each question and go through the 
question and answer choices in a prescribed order. Inappropriate uses of color 
frequently get in the way of that objective. 

Yet another frequently observed problem occurs when multiple figure/ 
ground combinations are used in a single question. One questionnaire located 
by Bowker (1999) used black on gray for writing the question, red on gray for 
labeling the end points of a scale with the words strongly agree and strongly dis- 
agree, and then created a square space of blue around each of the radio buttons 
(circles for marking answers) which appeared as black letters on the blue 
background. It is difficult for people to comprehend a question and the an- 
swer choices as a single unit when multiple figure/ground formats are used 
for various subparts of the question. Another expression of figure/ground 
differences that is difficult for respondents to deal with is when they are pro- 
vided a questionnaire using, for example, blue letters on a bright yellow back- 
ground, but the software requires that write-ins be done with black print on a 
neutral background. Thus the respondent must deal constantly with different 
figure/ground formats within a single question. 

Many of the Web questionnaires located by Bowker (1999) used different 
colors for each of the answer choices. The substance of these questions was to 
ask which color the respondent preferred for articles of clothing. Although 
such items are attention getting, it is important to recall what concept is being 
measured. Because colors may appear quite different on various respondents' 
screens due to variations in operating systems, browsers and display settings, 
the "blue" selected or rejected by one respondent may be quite different from 
that viewed by another. 

Perhaps the most detrimental use of color in the many Web questionnaires 
I have seen is when the creator of a screen has surrounded radio buttons on a 
measurement scale with bands or boxes of color, where the different widths 
of the color bands redefined the scale. In several instances the width of the col- 
ored spaces was established by the length of the words defining each scale 
point (Figure 11.9). Thus, while the "very satisfied" space was narrower than 
the "very dissatisfied" space, both were much wider than the "neutral" space. 
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Figure 11.9 Inappropriate use of color in a web questionnaire. 

A measurement scale with color added: 
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No ascmme allowed 
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In addition, whereas one end of the scale was colored red, the other end was 
colored green, with yellow in between for neutral. Not only do these colors 
have cultural meanings (red for stop; green for go), but the essence of a scale 
is to see it as a continuum, and changing colors for different portions of a scale 
may result in respondents seeing the scales in quite different ways. An addi- 
tional problem encountered with these screens was that when a switch was 
made from a full to partial screen display, the relative distances between an- 
swer points changed. 

The multiple threats that color presents to getting valid responses to Web 
surveys suggest the need to be very restrained in its use. First, for the basic 
questionnaire format I prefer a basic black on white formatting, which by its 
nature will not result in figure/ground differences for the questions versus 
write-in answer choices provided in drop-down boxes. Second, color is used 
in much the same way as it is on paper questionnaires, placing colored design 
elements where they will influence respondents to follow the prescribed nav- 
igational flow. For example, a reverse print or colored box may be used for 
question numbers. Alternatively colors may be changed when providing spe- 
cial instructions, for example, telling respondents how much of the question- 
naire remains to be filled out. It is also appropriate to use muted colors for 
individual screen logos, which after the first two or three screens may help 
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Figure 11.10 Pixel measurement of the three most common screen configurations 
that can be used to create or receive web questionnaires. 

keep the logo from interfering with the answering process as the respondent 
becomes used to reading black words on a neutral background. More dra- 
matic uses of color are also appropriate for the initial page of the question- 
naire and at the end when thanking the respondent, and it is here that survey 
designers can express themselves colorfully without worrying about the 
methodological effects on answers. 

; Principle 11.15: Avoid differences in  the visual appearance of questions that result 
from diferent screen configurations, operating systems, browsers, partial screen 

[ displays, and wrap-around text. 

Computers can be configured in a variety of ways to display information on 
their monitors. In addition to the color palettes already discussed, differences 
may exist in the display resolution of various monitors. The three most popu- 
lar display resolution configurations are 640 x 480,800 x 600, and 1024 x 768. 
These numbers refer to the number of pixels that make up the horizontal and 
vertical dimensions of the computer screen, as illustrated in Figure 11.10. Pix- 
els are not a standard unit of measurement, and a 640 x 480 display on a 14- 
inch monitor is going to look considerably different on a 17-inch monitor with 
the same resolution, although the proportionality remains the same. Figure 
11.11 shows a question displayed on a screen configured as 800 x 600, and the 
same question on another user's screen that is configured as 640 x 480. The re- 
sult is to require horizontal scrolling in order to see all of the answer cate- 
gories. To avoid this result, it is important that designers of questionnaires 



Figure 11.1 1 Effect of display resolution on respondent's view with questionnaire 
configuration on 800 x 600 screen display versus on 640 x 480 screen display. 

A questionnaire using 800 x 600 confi~uration: 
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view questions on computers configured differently from their own or simu- 
late such differences by using an appropriate software application. It may also 
be desirable to limit the horizontal distance for each line of text not to exceed 
600 pixels, a width that all resolutions can safely display. 

In addition to and independently of screen configuration, some respon- 
dents may use full-screen displays when viewing questionnaires, whereas 
others use partial-screen (or tiled) displays. When a questionnaire display is 
tiled, that may result in only part of the question being seen as shown in Fig- 
ure 11.12. Although the effect may be similar as for the screen configuration 
just discussed, the reason is not. Web questionnaires can also be constructed, 
as shown in the third example of Figure 11.12, so that when screens are tiled, 
text automatically wraps around so that the entire width of the questionnaire 
can be observed without horizontal scrolling. However, that also means that 
category headings can wrap around so that what appears on one line as "very 
strongly agree" on one respondent's screen appears in three lines on another 
respondent's screen, and the distance between the radio button (response cir- 
cle) for that category and the adjacent one is shortened. The general difficul- 
ties associated with question displays being changed because of tiling leads 
us to use shorter line lengths for constructing individual questions, and pro- 
gramming in such a way that the wrap-around of text is limited. In addition, 
it may be desirable to instruct respondents to maximize their screens when re- 
sponding to a questionnaire. Because some computer users do not know how 
to do that, instructions on how to maximize screens may need to be provided. 

One means of avoiding problems of differences in the distances between 
response categories for horizontally-structured scales is to change to a verti- 
cal display of scales, where the distance between points can be controlled 
across screen configurations by simply appearing at the front of each text line. 
This problem also encourages the use of drop-down boxes, which is ex- 
plained later in this chapter. 

Different operating platforms (e.g., PC versus Macintosh), different 
browsers (e.g., Netscape versus Internet Explorer), and even different ver- 
sions of the same browser may result in questionnaire items being displayed 
differently on the respondent's versus the designer's computer. For example, 
the default background color on a PC may be different from that used on a 
Macintosh. 

Research has not yet been done to determine to what extent different ques- 
tion displays, such as differences in distances between horizontal response 
categories, changes in question appearance due to wrap-around of text, 
changes in screen background because of different operation systems, and 
other features influence people's answers. Research on these topics is a high 
priority. My approach is to be conservative and to design questionnaires 
in ways that minimize the differences in question displays from these 
various sources. 



Figure 11 -12 Example of the effects of full versus partial screen display and use of 
wrap-around text on what respondents may see on the screen. 
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The implications of different screen configurations, tiled versus untiled (par- 
tial versus full) screen displays, and varying operating systems and browsers 
for the design and testing of questionnaires are enormous. Recently I observed 
the development of Web questionnaire testing facilities (or usability laborato- 
ries, as they are commonly called) within organizations that were equipped 
with only one kind of computer and software, typically the latest and most 
powerful versions available. In addition, the testing process used Web ques- 
tionnaires that were sent from one computer within the organization to another, 
and not tested outside the organization's computer network. The result of such 
testing methods may be a failure to learn what changes occur in screen displays 
when Web questionnaires are sent to dispersed survey populations outside the 
organization. A better solution to testing needs would be to equip such labora- 
tories with a wide variety of new and old computers with different operating 
systems, or with software that allows new equipment to simulate old equip- 
ment. Many software packages exist for testing compatibility by simulating var- 
ious computers and types of software. However, it is also useful to have some 
test computers located outside the organization in a variety of local computer 
environments. Tlus will allow testing of the possible effects of the telecomrnu- 
nication infrastructure and ISPs while avoiding possible effects of the sponsor- 
ing organization's local area network when receiving a questionnaire. 

Principle 11.16: Provide specific instructions on how to take each necessary 
computer action for responding to the questionnaire, and give other necessary 
instructions at the point where they are needed. 

Responding to Web surveys requires knowledge of which computer func- 
tions to apply. For example, it may not be known to the respondent that: 

Radio button answer choices allow only one answer and require clicking 
an alternative button in order to erase a previous answer, unless pro- 
grammmg is done to change this correction feature. 
Check boxes allow multiple answers and require a single click on an an- 
swer box to erase a previous choice. 

' An answer should be indicated by use of the mouse or by a keyboard 

I stroke. 
i ' Respondents also may not know: I 

How to reveal answers hidden behind a drop-down menu. 
How to enter open-ended answers and how much space is available for 
entering them. 

1 Each of these procedures is known, or can easily be figured out, by experi- 
enced computer users. However, the challenge faced by designers of many 
Web surveys is how to get people with minimal computer skills to overcome 



their limited knowledge, and perhaps fear, of the computer in order to re- 
spond. Not knowing how to change a mismarked answer, or not being able to 
get the return key to move the cursor to the next response location, may be 
frustrating enough to inexperienced computer users to cause them to quit fill- 
ing out a questionnaire. Directions for responding need to be provided in a 
way that also minimizes inconvenience to experienced computer users. 

A common but unfortunate procedure followed in the construction of a 
few Web questionnaires is the provision of detailed instructions at the begin- 
ning of the questionnaire through which the respondent must pass in order to 
begin answering questions. I once was shown a questionnaire that used a se- 
ries of six initial screens to describe how to operate the scroll bar, radio but- 
tons, check boxes, drop-down menus, two types of open-ended questions, 
and returns to previous question. From a cognitive learning perspective this 
is not a desirable practice. Providing many instructions about what to do in 
different situations, all of which are unfamiliar to a respondent, means there 
is considerable likelihood that the instructional details will be forgotten by the 
time each action is to be taken. 

Several different methods might be used to provide needed operational in- 
structions. One method is to provide instructions on how to perform each 
needed skill immediately following the stem of the question, perhaps in 
parentheses and/or italics, so that experienced computer users realize these 
words are not part of the survey question. Such instructions might be made to 
appear the first time each type of computer function skill is needed, and re- 
peated once or twice for subsequent questions. 

Another possible method is to ask at the beginning of a questionnaire 
whether or not a respondent is an experienced computer user. Those who 
judge themselves to be experienced could be directed to a version of the ques- 
tionnaire that does not include instructions. Those who see themselves as 
novices could be directed to one that helps people at each step of the way with 
operating instructions that are needed for answering each type of question. 
However, it remains to be seen whether respondents can make accurate judg- 
ments in this regard. 

Another method is to use a "floating window" that provides specific oper- 
ation instructions (Figure 11.13). A floating window is simply a small window 
that "floats" atop the existing window of the browser and can be read for quick 
instructions and recalled when necessary. While feasible, this method requires 
additional processing time as well as a compatible browser application. 

I expect floating windows to be especially useful for providing substantial 
instructions and definitions in business surveys that now use instruction 
books for this purpose. A closely related method of providing substantive in- 
structions for most questions, but which may be needed only occasionally, is 
to divide the screen, putting instructions into a left-hand column in a differ- 
ent figure/ground format, and place questions on the right two-thirds of the 

Figure 11.13 Example of a floating window that is used to provide additional 
instructions. 
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screen using the regular black on neutral formatting. This method seems use- 
ful when the volume of needed instructions is quite large. 

Another method for providing substantive instructions is to insert a "help" 
button on each screen that can be clicked on to go to instructions on another 
screen. In general, my preference is to provide instructions with each screen 
rather than to require people to press help buttons or rely on floating win- 
dows. The latter techniques require a little more effort to access, as well as ad- 
ditional computer resources. However, as computer skills and resources 
increase, their use is likely to increase as well. 

Principle 11.17: Use drop-down boxes sparingly, consider the mode implications, 
and identijij each wi th  a "click here" instruction. 

Drop-down boxes appear on the questionnaire as one line with a downward 
pointing triangle (Figure 11.14). When the cursor is placed on that line and 
clicked, the list of possible response options appears. This questionnaire fea- 
ture is an extremely powerful and attractive feature of Web surveys. However, 
it also has a high potential for misuse. Its power stems from the fact that a very 
large number of response categories can be hidden from view until needed, 
such as a list of all the states in the U.S. The possibility of using these boxesin 
order to list dozens of occupations, city names, or other long lists of items al- 
lows a great amount of space to be saved when designing a questiomaire. It 
is especially useful when answers to particular questions will be used to di- 
rect people to different sets of questions. The screen is kept simple until the 
respondent reaches the point where the display of answer choices is needed. 
The potential for misuse stems in part from a tendency among some design- 
ers to overuse this design possibility, using it, for example, for yes/no ques- 
tions. Accessing such answer choices in this way takes more effort than simply 
clicking on one or the other of two radio buttons. 

A frequent use of drop-down boxes occurs when it is desired that a series 
of attitudinal items with identical response categories be placed on one page 
in an items in a series format. The use of drop-down boxes provides consid- 
erable efficiency for getting multiple items onto a screen because only one 
space must be provided for each set of response alternatives. However, if re- 
sults of a Web survey are to be combined with those obtained from a mail 
questionnaire, then it may be better to try to use the mail layout that exists for 
the comparison survey. The visual disparity between drop-down boxes and 
listings of categories in other modes is such that mode differences may result, 
but this possibility has not yet been well researched. 

An occasional misuse of drop-down menus occurs when the designer uses 
the always visible line of space to list the first answer category of a scale, for 
instance, the strongly agree option of a five-point agree-disagree scale. This 
use of the visible line may result in people inadvertently selecting the default 
category because they think they have already responded to that box (Figure 

Figure 11.1 4 Example of unacceptable and acceptable use of drop-down boxes. 

Unacce~table in closed posilion 

7. To ahat extent do you favor or oppose each of these changes in current business practices in 
our retail O U l b I I ?  

Requvrng employees b wear d o m  1 strongly Fewr 

R e q q  all outlets to open at 8 30am mstead of 9 OOam 1 ~ t r n n ~ l y ~ e w r  4 
Requumg equal cksbibuhcn oftlps to all mtployeer ]Strongly Favor A 

Unaccepfable in open posilion: 

7. To what extent do you favor or oppose each of these changes in current business practices in 
ow retail outlets? 

Requmng employees to wear d o r m s  / ~ t r o n g k  Favor 

Requmng all outlets to open at 8 30am ~nstead of 9 OOam 

Requuvlg equal &stnbubon of bps to all employees 

Acceptable in closed position: 

7. To* extent do yrmfawor or oppose each of these changes in emrent business practices in 
om retd ontlets? 

Requvrng employees to wem d o r m s  I-Ci~dt~ere- 

Requamg a 1  outlets to open at 8 30am mstead of 9 OOam f -~l ldt    ere - 
R e q q  equal chstribuhon of bps to all employees I-Ci~ck~ere- a 

Acce~table in open posilion: 

7. To ahat ntmt do you favor or oppose each of these changes in cun-ent business practices in 
our retail outlets? 

R e q ~ n g  employees to wear d o m s  

R e q q  all oudctp to open at 8 3 0 m  -ad of 9 OOam 
Requamg equal drsbibmon o f a s  to all employees 

11.14). Also, the use of these menus makes it difficult for respondents to gauge 
their progress down the page. When the respondent clicks on a response al- 
ternative that is physically located several lines below the line on the com- 
puter screen where the question is, for example, the strongly oppose choice, 
the box disappears, leaving the cursor where the mark was made. The result 
is that the respondent may think the next question has been answered even 
though it has not been. 

The difficulty with drop-down menus is not limited to opinion scales. An- 
other unfortunate use of the visible line space is to put the most commonly se- 
lected category in it, such as age 18-24 in a survey of college students. 



To avoid biases (selecting the default category) as well as skip errors, 1 
recommend using the visible line space only for the phrase "click here 
for choices," or more simply "click here." A general instruction on how to use 
drop-down menus should also be included as part of the first question in 
which drop-down menus are used. 

Principle 11.18: Do not require respondents to provide an answer to each question 
before being allowed to answer any subsequent ones. 

One of the much talked about attributes of some Web questionnaires is the 
ability to force respondents to answer every question. Most of the available 
software systems for constructing Web questionnaires provide this option to 
the questionnaire designer. The penalty for not providing an answer is that 
the respondent cannot continue to the next question. This quality is often pro- 
moted as a distinct advantage of Web surveys. 

Respondents should never be forced to provide a substantive answer before 
moving to the next question. Sometimes there are legitimate reasons for object- 
ing to a question and sometimes the respondent may in fact, be unable to pick 
one of the answer choices. The frustration associated with this requirement 
seems likely to lead to annoyance and premature terminations. In addition, it 
poses a problem for surveyors when human subject protection committees le- 
gitimately insist that people be told that their response to each question is vol- 
untary. This quality also makes the Web survey different from self-administered 
mail surveys and may lead to the occurrence of mode differences. 

In order to solve the human subject protection concern, it has been suggested 
that people be required to answer but that a "prefer not to answer" and/or 
"don't know" category be provided for every item. People will still be required 
to provide an answer to each item. This alternative may create mode compari- 
son problems without resolving the sense of irritation that some respondents 
are likely to feel. Neither telephone nor paper mail surveys provide a forcing 
mechanism that absolutely requires a response before moving on to the next 
question. If a respondent to a telephone interview refuses to answer a question, 
the interviewer checks a refusal or some other category that is available. How- 
ever, that category is not communicated to the respondent as a choice when the 
answer categories are read. Nor does the paper self-administered questionnaire 
typically list such an answer, accepting no response as a result. Should a Web 
surveyor decide to require a response and provide an "I refuse to answer" or 
"Don't want to answer" category, then a stimulus is provided that is unlikely to 
be equally available in either of these other types of surveys. 

Principle 11.19: Provide skip directions in a way that encourages marking of 
answers and being able to click to the next applicable question. 

Web questionnaires are sometimes programmed so that selecting an answer 
choice that requires skipping several questions will automatically skip the 
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person to the next appropriate question, malung it impossible to answer the 
questions that are to be passed over. In other instances such formatting may 
be considered inappropriate, so that respondents must use a hyperlink (click 
on a skip instruction) connected to the answer category that instructs them to 
go to a particular question. The instruction to "click here" printed beside the 
answer that requires the skip is often augmented by being programmed to ap- 
pear in a contrasting color. Observation of people responding to Web surveys 
suggests that when the space to the right of an answer category includes a 
message to "click here" to go to the next appropriate question, respondents 
are prone to click on the skip instruction without first clicking on the answer. 
Figure 11.15 shows an example that did not work well and a suggested alter- 
native. 

Principle 11.20: Construct Web questionnaires so they scrollfrom question to 
question unless order efects are a major concern, or when telephone and Web 
survey results are being combined. 

It is possible to build Web surveys that require only one question to be dis- 
played at a time and to require the respondent to click on a "next" button in 
order for a new screen and question to appear. Alternatively questionnaires 
can be composed as a single unit, making it possible to scroll from the first 
question to the last and back. 

In general, I prefer questionnaires that scroll from beginning to end, a 
method that most closely resembles the general experience of using the Web. 
This method appears to have become the dominant practice for Web ques- 
tionnaire design. Some 90% of the questionnaires located by Bowker (1999) 

Figure 11.15 Acceptable and unacceptable ways of providing skip directions in 
web questionnaires. 

Unacceutable: 

30. D o  you have any childran age 19 and under that currendy live with you? 

r Yes 
r No - Ifno, slup to qucstionM2 

Unacceptable: 

30. D o  you have any children age 15 and nnder that cmently live with you? 

C Yes 
r No - Ifno, ckck here to skip to queshon M2 

A revision: 

30. D o  you have any children age 15 and nnder that cun-endy live with you? 

Yes 
r No - After clicking "No.' CLICK HERE to slup to question #42 
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used a scrolling rather than screen-by-screen method of construction. Scroll- 
ing requires less contact with the questionnaire server and therefore con- 
serves computer resources. Using individual question screen construction 
techniques also provides less context to respondents than they would nor- 
mally have for answering questions, and is especially problematic when 
people are asked a series of related questions, for instance, details about a par- 
ticular job. It becomes difficult to review answers provided to previous ques- 
tions, a task that may require additional instructions that get relatively little 
use, and as a result contribute little to respondent proficiency. Paper ques- 
tionnaire respondents may look both forward and backwards to get a sense of 
questionnaire length, to recheck a previous answer, or simply to keep a sense 
of where they are in the questionnaire. Observations of respondents answer- 
ing questions that appeared one at a time on screens suggested that some 
respondents lose a sense of context. If their concentration is disrupted, even 
momentarily they cannot go back and easily pick up on where they were in 
the mental process of responding. 

To remedy this problem and retain the screen-by-screen approach, it 
seemed necessary to add reminders of how respondents had answered pre- 
vious questions. As a result, the stimulus for each question differed from the 
way it would typically appear in either interview or paper questionnaires. Al- 
though a quick glance backwards would often help the respondent provide 
more accurate results, a question-by-question back-up feature is also curn- 
bersome to use. 

At the same time, when significant concern over order effects exists, such 
as when asking an unaided recall question (e.g., about what grocery store 
people most like to shop at) that is to be followed by the same question with 
prelisted choices, it is important for respondents to see the first question 
before answering the second one. Screen-by-screen construction prevents 
people from scrolling ahead and currently requires a higher level of computer 
resources on the part of the respondent. It is not clear whether scrolling ahead 
will influence answers, given that most people are likely to answer questions 
in the order they are presented. Comparison of mail and telephone question- 
naires on the existence of order effects has produced equivocal results (Dill- 
man, Sangster, Tarnai, and Rockwood, 1996). 

Principle 11.21: W h e n  the number of answer choices exceeds the number that can 
be displayed in  a single column on one screen, consider double-banking with an 
appropriate grouping device to link them together. 

Double- or even triple-banking is frequently used on paper questionnaires to 
squeeze questions into a limited space. In general, we consider it an undesir- 
able practice (see Principle 3.23). The reason is that people's range of vision, 
when attentive to a task like responding to a questionnaire, is limited to about 

eight to ten characters (Kahneman, 1973). Consequently the second or third 
bank of questions is inadvertently not seen. 

However, in the case of Web surveys, there is frequently a trade-off between 
gains and losses. If questions are not double-banked then it may be necessary 
to spread a question's response categories over two screens. I choose double- 
(or occasionally triple-) banking for Web surveys because I do not think the 
negative consequences are as serious as they are for paper questionnaires. 
Also, the horizontal layout of computer screens, compared with the vertical 
layout of paper pages, encourages limiting questions to one screen with 
double-banking. To compensate for double-banking, a box or shaded area 
is placed around the categories in order to group them as all being relevant 
to the question, as shown in Figure 11.16. This grouping method would not 
be used in paper questionnaires because it tends to invite people to skip over 
the boxed information. The limited vertical scope of the screen makes the box- 
ing method more effective. 

Principle 11.22: Usegraphical symbols or words that convey a sense of where the 
respondent is in  the completion process, but avoid those that require sign9cant 
increases in  computer resources. 

When completing a paper questionnaire it is easy for respondents to estimate 
where they are in the completion process and to see how far they are from the 
end. Observations from several Web surveyors suggests that people who be- 
gin often quit even though there are only a few questions left. Fear that the last 
few questions will be missed leads some developers of Web questionnaires to 
put potentially objectionable questions judged to be especially important to 
the survey objectives (e.g., income) early in the questionnaire. This practice 
seems likely to result in unnecessary cut-offs early in the questionnaire. 

Figure 11.16 Example of double banking with box enclosure to achieve appropri- 
ate grouping of all answer choices. 

23. From the folking list of crimiaal acts, please select the one that youfeel is most 
punishable by imprisonment. 

C anned robbery r pre-meditated mda 

c embdement r date rape 

C arson c domestic abuse 

c accidental homicide C terrorism 

c stamtory rape C flag burn* 

r vehicle theft r drug use 

c child abuse ~ d n u k d t i ~ i n g  

c mailfiaud C prostitution 

C elderk abuse C v a n d b  
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There are many ways that respondents may be kept informed of their 
progress. Questionnaires that scroll instead of using a screen-by-screen ap- 
proach automatically reveal one's progress either by looking at the computer 
screen scroll bar, or by scrolling to the end of the questionnaire to estimate 
how much is left. An alternative construction method is to place a "progress 
bar" on the screen that shows how close people are to completing a question- 
naire. Attempts of this nature may be quite creative, for example, a waving 
cartoon character who suddenly appears with the message "You are almost 
done!" 

To limit the use of computer resources, simple transition sentences may 
also be used; for example, "Finally, we want to ask a few questions about your- 
self." Figure 11.17 shows still another possible method, periodically reporting 
what proportion of the questionnaire is complete. A text-based method is 
most desirable because it can be used for all computer and software situa- 
tions, whereas visual animation requires more advanced programming and 
compatible respondent browsers. 

Principle 11.23: Exercise restraint in the use of question structures that have known 
measurement problems on paper questionnaires, such as check-all-that-apply and 
open-ended questions. 

The advent of Web surveys has encouraged the use of check-all-that-apply 
questions, even providing a special type of answer box (as opposed to radio 
buttons) for which any number may be checked for each question. The use of 
such boxes invites avoidable measurement error. People are asked to check 
items from a list that is sometimes very long. The drawback to their use is that 
people often satisfice, that is, check answer choices until they think they have 
satisfactorily answered the questions. Considerable evidence exists that 
people often do not read all of the answer choices well before going on to the 
next question. In addition, the order of reading answer choices tends to bias 

Figure 11.17 Example of screen that indicates progress through a web 
questionnaire. 

32. In general, howwould you best characterize your experiences with your co-mrken? 

c vety sansFylng 
c somewhat sahsfj'Ing 
c neither sahsfymg nor unsahsfylng 
c somewhat unsahsfpng 
C vety unsahsfymg 

people's responses towards the first categories (Israel and Taylor, 1990; Kros- 
nick, Narayan, and Smith, 1996). A Web questionnaire is a visual experience 
which, from the standpoint of whether every response category gets read, is 
under the control of the respondent, as is the case for paper self-administered 
questionnaires. 

Check-all-that-apply questions are not used in telephone surveys. Instead, 
people are asked to respond positively or negatively to each choice before 
continuing. In addition to creating a satisficing bias in self-administered sur- 
veys, the use of check-all-that-apply questions on Web questionnaires re- 
quires the use of check boxes rather than radio buttons, which also require the 
learning of a different correction procedure. If the list is quite long and the 
respondent is required to scroll or click to the next screen, the likelihood 
of satisficing may increase. Thus, from the standpoint of survey error, 
check-all-that-apply questions should generally not be used in a Web or any 
other type of survey. 

In response to these objections, some people have suggested that check-all- 
that-apply boxes constitute a strength of Web surveys, and that to change to a 
"yes-no" format for every item would lengthen the time required for answer- 
ing surveys and therefore produce higher nonresponse rates. It is conceivable 
that limiting one's visual field to a computer screen and having to scroll or 
space through the entire screen may limit the satisficing effects that have been 
consistently observed on paper questionnaires. However, until this research 
is done, I prefer to follow a more conservative approach and avoid the use of 
check-all-that-apply boxes. 

Another type of question that typically produces poor answers on paper 
self-administered surveys is the open-ended question. Respondents give less 
complete answers than is the case with interview surveys, where follow-up 
probes can be used. A paper survey solution is to convert individual questions 
(e.g., "What is your occupation?") to multiple questions, such as, "What is 
your occupation? What kind of work do you do? Please describe your em- 
ployer." However, at least one e-mail survey experiment has demonstrated 
that respondents provide more detailed answers to open-ended questions on 
computers than they do on paper questionnaires (Schaefer and Dillman, 
1998). Web surveys may also elicit longer answers, but research on this pos- 
sibility is still needed. 

Implementation Strategies 

The implementation strategy most effective for Web surveys will depend 
upon what alternatives exist for accessing respondents. The Web survey case 
study reviewed earlier commenced with a list of computer equipment pur- 
chasers for which phone numbers, mailing addresses, and e-mail addresses 
were all available. That made it possible to call sampled individuals on the 
telephone, follow up with a postal mail letter that contained a token financial 
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incentive, and use e-mail for additional contacts. This strategy effectively uti- tions could be made, making this survey no more valid (from a coverage 
lized multiple contacts and the mixture of contact modes in order to deliver a standpoint) than a call-in poll where a television station announces a question 

token incentive. and waits for whoever is interested to call in and vote. 
I also reported a four contact e-mail survey strategy in which a response The unfortunate tendency to accept self-selection as a means of getting re- 

rate comparable to that obtained by postal mail was obtained. In addition, it sponses to many Web surveys has exacerbated the demand for exciting and 
was noted that it is now possible for the vast majority of computer users to provocative questionnaires that take advantage of advanced programming 
simply click on a highlighted Web address contained in an e-mail message features that will make Web questionnaires fun to complete, and presumably 
and be transferred to a Web survey. When most people's e-mail program fa- more likely to attract more respondents. These same features often require 
cilitates such a transparent connection to the Web, I expect there to be little dif- more computer resources and newer software applications (e.g., browsers), 
ference in the response rates one can obtain from e-mail versus Web surveys. and thus limit the ability of people with less powerful computers, older 
As reported in this case study the making of all four contacts by e-mail pro- browsers, and poorer telecommunications connections to access and respond 
duced higher response rates than did substituting a paper prenotice or thank to such questionnaires. Instead of contributing to the representativeness of 

you/reminder. survey responses, they further limit who is likely to respond. 
The making of contacts by e-mail only does not allow for the delivery of to- My response to this trend is to return to the basics of survey quality. Web 

ken financial incentives in advance, which I would expect to further improve questionnaire surveyors should use only a portion of the capacity of the most 
response rates to Web questionnaires. While sending a paper mail letter con- advanced computers in order to maximize the likelihood that recipients of 
taining such an incentive is possible, I expect that creative efforts will be made questionnaires are likely to respond, and design mixed-mode surveys so that 
to find incentives that can be delivered effectively by e-mail. While respon- people without computer access can respond by other means. PIN numbers 
dents can be informed in an e-mail message that they will automatically be should also be used so that Web questionnaire access is limited to people who 
sent a few dollars or gift certificate of some type when their questionnaire is are sampled from defined populations. Multiple contacts by multiple modes, 
submitted, that places the incentive in a postpayment situation which, as incentives, and other response inducing techniques should also be used to 
noted in Chapter 4, is decidedly less effective for paper mail surveys. It might improve the likelihood of a response. 
be possible to create a quasi-prepayment situation by informing people by Recently I listened to a friend express dismay at the poor response rate he 
e-mail that they are being asked to participate in a survey and a small token had received from an experimental survey of businesses that had already in- 
of appreciation will be mailed to them immediately if they send their mail- dicated they would like to respond by computer. He had decided to use the 
ing address by e-mail, after which they can click on the Web address in order most advanced programming available for the survey because he felt that the 
to complete the survey. Whether this or some other method will significantly results would have more significant implications in light of how fast the com- 
improve response effects of incentives remains to be seen. The power of the puter world was changing. I was not at all surprised to hear of the poor re- 
prepayment is such that I expect to see many creative attempts to emulate its sults, or to find out that the survey had significantly set back the sponsor's 

use to increase Web questionnaire response rates. plans for converting this established survey to a Web questionnaire. Just as 
mail and telephone surveys required not only a willingness to respond by 

Summary Perspective on Web Surveys and Some Cautions those methods, but an ability to deliver and retrieve responses, Web ques- 
There is no other method of collecting survey data that offers so much poten- tionnaires require the same. The difference is that we are nowhere close to 
tial for so little cost as Web surveys. However, the eagerness to design and im- having the capability to reach everyone by the Internet, let alone via the most 
plement Web surveys has also revealed a frightening downside: a willingness powerful computers and advanced browsers. 
to equate large numbers of respondents recruited by whatever means with Of course, the situation will change, and computers and browsers will con- 
survey accuracy. Recently a friend suggested that I complete an interesting tinue to improve, but to expect that everyone will at some point possess the 
questionnaire that had been posted on the Internet and widely advertised. latest and best computer technology is as unreasonable as expecting all com- 
When I arrived at the site, a message appeared reporting that the survey had muters to drive only the latest model cars. Designing Web surveys with re- 

ended. It was further noted that 50,000 responses-twice the minimum re- straint is more likely to be an enduring condition of design than a quickly 
quired for scientific validity-had been received. In this case scientific validity passing condition to be overcome. The somewhat conservative design prin- 

was being viewed only from the standpoint of sampling error, and no consid- ciples outlined here will undoubtedly change and expand as technology 
eration was given to whom the people represented. No scientific generaliza- evolves, but I expect a philosophy of conservative design to last far longer. 
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INTERACTIVE VOICE RESPONSE SURVEYS 

Yet another type of electronic survey attracting great interest is the utilization 
of touch-tone telephones for conducting self-administered surveys. Selected 
individuals are asked to call an 800 number, or are transferred to the survey 
by an interviewer who has recruited them. They must then listen to prere- 
corded, voice-read questions; answer categories; and instructions for which 
numbers they can select for their response. The respondents then press keys 
on their touch-tone telephone to enter the selected numbers for their answer 
choice. This type of self-administered survey is referred to either as Inter- 
active Voice Response (IVR) or, in an earlier form, as touch-tone data entry 
(TDE). IVR is a more advanced technology that does not limit responses to 
numbers. Respondents may give verbal answers, which are then tape re- 
corded for later transcription. Thus, the more lasting terminology is likely to 
be IVR as opposed to TDE. These technologies have been used frequently for 
employee surveys, customer satisfaction evaluations, and even certain types 
of general public surveys. An example of a very successful use of the earliest 
TDE technology is the Current Employment Statistics Survey conducted 
by the U.S. Bureau of Labor Statistics. 

Case Study: The Current Employment Statistics Survey (CES) 

The CES is a voluntary monthly panel survey of 380,000 business establishments 
conducted by the U.S. Bureau of Labor Statistics (Rosen, Clayton, and Wolf, 1993). 
It collects statistics on total employment, production or nonsupervisory worker 
employment, hours worked, and earnings, all of which comprise key economic in- 
dicators of the health of the U.S. economy. To be timely only 10-15 days are avail- 
able to collect and process the data from this short survey before providing 
preliminary estimates. Under a mail collection procedure, preliminary estimates 
were based on an average response of 55%, which rose to 75% after three additional 
weeks and 90% after another three weeks. 

In 1982, research was started on asking units to respond by touch-tone data en- 
try. Under this method businesses were called by a computer-assisted telephonein- 
terviewer to educate the respondent on timeliness requirements, and at the end of 
the six-month reporting period businesses were converted to TDE. TDE respon- 
dents were provided an answer form once a year and then asked to call a toll-free 
number each month for reporting. Each month thereafter they received a monthly 
advance notice postcard. Units that did not respond on time were then contacted 
by telephone or fax. On average, it took slightly less than two minutes for each re- 
porting call initiated by the respondent to be completed. 

By the end of 1997, over 240,000 respondents were reporting each month by 
TDE, with thousands more in transition. Using TDE in conjunction with other data 
collection methods raised initial response by nearly 20 percentage points, and the 
average monthly revisions to the preliminary estimates were reduced by 38% (Clay- 
ton and Werking, 1998). 

Implications. The CES survey illustrates the enormous potential of TDE reporting 
for important but brief surveys. Keying in numerical data is a straightforward task 
for people who have gained some experience with this activity. 

Good results may also be obtained for respondents without previous ex- 
perience, but who have strong motivations for responding. For example, 
Mingay et al. (1999) used a TDE questionnaire to conduct preoperative 
assessments for surgery patients. Seventy percent of the individuals asked to 
complete the questionnaire from their homes prior to checking into the hos- 
pital completed it. The questionnaire consisted of six demographic questions 
plus 120 health questions. Most of the questions required yes, no, or not sure 
answers for which they were required to press 1,2, or 3, respectively. Recipi- 
ents of the questionnaire were provided a health instruction sheet that in- 
cluded an illustration of the telephone key pad with labels pointing to each of 
the three keys required for answering the survey questions. Only two patients 
who started the questionnaire were unable to complete it, and most said they 
liked the task and that it was easy to complete. 

Only a decade ago this method seemed unlikely to be of use for con- 
ducting general public surveys. In addition to some people not yet having 
touch-tone telephones, it was an unfamiliar practice. Now, however, people 
regularly use telephones to check their bank balance, transfer money from 
savings to checking, start and stop delivery of newspapers, access their voice 
mail, renew library books, or locate a person in a large organization. Pressing 
numerical keys in response to voice instructions has become a routine part of 
American life. 

However, TDE or IVR surveys can become quite tedious and even prohib- 
itive if, for example, people must be asked to spell words; because there are 
three letters per key a follow-up is required to determine which letter the per- 
son intended by the numerical response. In addition, two letters, Q and Z, 
though rarely used, are not on the touch-tone key pad. A sometimes accept- 
able alternative is to tape record an interview and transcribe words later, al- 
though in the case of people's names, it is often difficult to get correct spellings 
by that means. IVR surveys also become difficult when a large number of nu- 
merical codes for categories must be presented to respondents, such as a list 
of the 50 U.S. states for responding to the question, "In which state do you 
live?" It is also difficult when there is considerable cross-referencing of ques- 
tions that a respondent might need to do, such as in reporting average wage 
levels for types of employees identified in a previous question. Nonetheless, 
IVR is being used for many surveys, especially short ones for which all ques- 
tions have simple numerical answers. 

Respondents can be contacted in person or by mail and asked to call a 1-800 
number to be surveyed. Alternatively they can be contacted by a telephone in- 
terviewer and after they agree to be interviewed, turned over to an automated 



IVR interview. In this way the IVR technology is being used as a substitute for 
both self-administered mail surveys and telephone interview surveys. 

Designing IVR surveys raises many issues not typically faced in other 
types of self-administered surveys. It may be the most difficult type of self-ad- 
ministered survey to conduct because of losing certain advantages of paper 
questionnaires on the one hand and telephone interviewing on the other. The 
paper advantage of visual layout to help communicate questions and allow 
respondents to maintain a mental context for responding is lost. The advan- 
tage of having an interviewer who can respond immediately to apparent re- 
spondent misunderstandings or confusion also gets lost. Moreover, it is not 
possible to speed up or slow down the reading of questions and answer cate- 
gories in response to cues from the respondent. Everything that the respon- 
dent hears must be anticipated and built into the script. If a respondent 
becomes frustrated with some aspect of an IVR survey it seems Likely to re- 
sult in an incomplete interview. Thus, while there is complete control of the 
order in which respondents are able to hear questions and answer choices, 
and complete uniformity in how questions and answers are delivered, there 
is also a downside to these features that may make getting a response more 
difficult. Every aspect of potential problems must be anticipated, and correc- 
tive features (e.g., invalid response or no response at all) must be built into a 
carefully constructed script. 

Another potential difficulty with IVR surveys occurs when the respondent 
attempts to respond on a cordless or other telephone which has the key pad 
on the telephone receiver. For these phones it is necessary for the respon- 
dents to constantly switch from holding the receiver in front of them to see 
the numbers and up to their ear in order to listen. A fast-paced interview 
script may make it impossible to change positions fast enough to hear the in- 
structions that follow each entry. Just as manipulating a computer mouse 
and computer keys makes responding to surveys difficult for some people, 
certain types of telephones may make responding to TDE surveys difficult. 
One solution is to suggest to respondents that responding may be easier if 
a phone with a key pad separate from the receiver is used. Also, using a 
speaker phone may help some respondents concentrate on the response task. 
These instructions may need to be built into TDE instructions for general sur- 
vey populations. 

Figure 11.18 provides an example of a brief IVR script. Several necessary 
features are immediately apparent. A significant portion of the script devel- 
opment is aimed at anticipating the need for responses to problems so that ex- 
planatory messages can be recorded and made available. Such messages need 
to be available in a way that responds to potential problems, but not so often 
as to be annoying. In addition, it is necessary to explicitly link each possible 
response category with a number, a task that does not need to be done for ei- 
ther telephone or paper questionnaires. This fact, along with the inability to 
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Figure 11.1 8 Example of a brief script for an IVR interview. 

Hello, you have reached the Federated Employees survey. It is an easy way for you to communi- 
cate your feelings about the place where you work. Your answers are confidential and will never 
be connected to your name in any way. 

You must be calling from a touch-tone phone to participate. To proceed, please press "1" on your 
touch-tone telephone. 

No response replies: 

(1" no response--after 4 seconds) "The system did not understand your 
response. Please try again." (Question is repeated.) 

(2"d no response) "The system is unable to understand the responses from 
the phone you are using. Please try to call this number on a different touch 
tone phone. Goodbye." 

Invalid response reply: 

"The number you pressed is not a valid response. Please try again." 

To assure that only Federated employees can respond to this survey, it is necessary for you to 
enter the four-digit code we sent you in the mail. Please do that now 

(Repeat nonresponse and invalid number messages if needed.) 

Thank you. I will now ask you several questions. Anytime you wish to have the question 
repeated, please press the star key. If you wish to answer "Don't Know," press 9. 

1. In which city is your office located? For Des Moines press 1, for Fargo press 2, for Great 
Falls press 3, for Lexington press 4, for Minneapolis press 5 ,  for Rapid City press 6, and for 
Sioux Falls press 7. 

(Nonresponse or invalid entry messages repeated as needed) 

2. Next, on a five-point scale, how satisfied or dissatisfied are you with Federated as a place to 
work? To answer, press "5" for extremely satisfied, "4" for somewhat satisfied, "3" for 
neither satisfied or dissatisfied, "2" for somewhat dissatisfied, or "1" for very dissatisfied. 

(No response after 4 seconds--If you would like to have the question repeated before 
answering, please press star.) 

(Give invalid response message if needed.) 

(Continued) 

see the responses visually makes the response task especially difficult. Al- 
though a respondent could be encouraged to look at the key pad, the fact, for 
example, that the response scale numbers for a five-point (1-5) scale appear in 
two different rows makes the visual appearance different from the single row 
or column of response categories typically presented on paper questionnaires 
for the same scale. 
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Figure 11.18 (Continued) 

3. Compared to last year at this time are you more, about the same, or less satisfied with 
Federated as a place to work? Press 1 for more satisfied, 2 for about the same, or 3 for less 
satisfied. 

(Repeat nonresponse or invalid messages if needed.) 

4. For each of the following aspects of work please indicate the extent to which you are 
satisfied or not satisfied by pressing 5 for extremely satisfied, 4 for somewhat satisfied, 3 
for neither satisfied nor dissatisfied. 2 for somewhat dissatisfied, and I for extremely 
dissatisfied. 

How satisfied or dissatisfied are you with the way you are treated by your supervisor? 

(Repeat nonresponse, or invalid response messages if needed.) 

5. How satisfied or dissatisfied are you with your current salary? 

6.  The next one is the amount of hours you work. 

7. The next one is the extent to which management takes an interest in Federated's employees. 

8. The amount of vacation you receive 

9. Keeping you informed about what's happening in the company. 

10. Having access to the equipment and materials you need for doing your work correctly 

11. How many years have you worked for Federated? Press the total number of full years you 
have worked for Federated. If less than one full yearpress zero. 

Thank you very much for answering this survey of Federated's employees. Goodbye 

The above considerations lead to the development of several principles for 
the construction of IVR surveys. 

Principle 11.24: Provide an introduction, but keep it short. 

It is important to welcome people to an IVR response survey, but the intro- 
duction needs to be short. Presumably a letter of explanation or, if contacted 
by telephone, a verbal introduction has been provided to the respondent. It is 
important to avoid a long, detailed explanation of how to respond; that canbe 
explained as one proceeds. However, it may be useful to explain that re- 
sponding is easier if one does not use a telephone that has the touch-tone keys 
on the ear piece. 

Principle 11.25: Use a PIN or identification number to control access 
by respondents. 

As in the case of Web surveys, IVR surveys utilize a public medium that any- 
one can access if they know the appropriate telephone number. To control ac- 

cess, respondents need to be provided a PIN or personal identification num- 
ber which they are asked to enter at the beginning of the telephone call. 

Principle 11.26: Make explicit the meaning of each number that the respondent may 
use for responding to a question, giving particular attention to possible mode 
comparisons. 

Each possible response category should be labeled for use by the respondent. 
A recent experiment by Srinivasan and Hanway (1999) illustrates the need to 
make this association clear (Figure 11.19). An IVR script used for surveying a 
sample of customers did not explicitly mention each of the categories re- 
spondents could use with an assigned number. The script mentioned a scale 
of one through five, where one meant strongly agree and five meant strongly 
disagree. A self-administered questionnaire used for a companion sample 
also labeled only the end points but provided interim boxes that could easily 
be seen. For all 11 items using this response scale, respondents to the IVR sur- 
vey were significantly more likely (mean difference = 6%) to answer strongly 
agree than were the paper questionnaire respondents (Figure 11.20). Six later 
items in the questionnaire were asked in the same way on the IVR survey, 
but had fully labeled categories for the paper questionnaire. On these items 
the percent of respondents selecting strongly agree averaged 17 percentage 
points higher for paper than for IVR. These dramatic differences are not sur- 
prising in one sense; categories that are not articulated to respondents are less 
likely to be used, regardless of survey mode. However, they illustrate the ten- 
sion involved in developing TDE surveys where one wants to keep the script 
as brief as possible in order not to frustrate respondents, yet still wants to ob- 
tain good measurement. 

The implications are particularly sigruficant for surveys that are mixed- 
mode. If one wants to combine results from mail and self-administered sur- 
veys then it is important to be sure that the stimuli received by respondents 
are as similar as possible. As shown in Figure 11.19, the fact that intermediate 
categories can be used on a mail survey is visually apparent. However, that 
fact is not apparent in the verbal-only script of the IVR survey unless that in- 
formation is communicated to respondents with words. Such implications are 
not limited to mail/IVR comparisons. The tendency in telephone interviews 
is to read only the category choices without assigning a number to the re- 
sponse. It seems advisable when an IVR comparison is involved for the tele- 
phone interviewer to also present category numbers for respondents to use in 
formulating their answer. 

Principle 11.27: Be meticulous in maintaining consistency with respect to the 
meaning assigned to numbers and other symbols. 

In general, this principle is desirable for construction of all types of 
self-administered surveys. For IVR questionnaires it rises to being an 



Figure 11.19 Example of differences in touch-tone data entry and paper self- 
administered questionnaire responses that resulted from differences in question 
wording and design. 

IVR questions without fullv labeled categories: 

IVR script: 

The next few questions in this survey use a scale of one through five. If you strongly 
agree, enter "5". If you strongly disagree, enter "1". If you do not know the answer or do 
not think it applies, please enter "0". You may also enter a " 9  at any time to have the 
current question repeated. (Pause) Remember, use a scale of one through five. If you 
strongly agree, enter "5". If you strongly disagree, enter "1". 

Now. how strongly do you agree or disagree that the employee who you talked to or visited with 
in your branch did the following, (e.g.) communicated clearly with you ... 

Self-administered paper design: 

On a scale from one to five, with "5" being strongly agree Strongly 
strongly disagree, how strongly do  you apree Disagree 

or d~sagree lhab theemployie who you talked to or visited 1 2 3 4  
with in your branch did the followlng'J V V V V  V "."'I 1 a The employeecommunicated clearly wlrh you . . . . . . . . . . I 

A later question with fullv labeled categories: 

IVR script: 

Using the same five-point scale, how strongly do you agree or disagree that there is 
someone at your branch who could handle any questions or problems you may have? 

Self-administered paper design: 

@ How strongly do you agree or disagree that there is someone at your branch who could 
handle any questions or problems you may have: 

Strongly agree 
Agree 
Neither agree nor disagree 
Disagree 
Strongly disagree 
Don't know 

imperative. Respondents are asked to respond to a survey over which they 
have virtually no control. In addition, they must learn the association of each 
response with a number. Changing "strongly agree" from being five for the 
first question to being one for a later question invites confusion that can be 
avoided. If one is used for "yes" in one question, it should not be used to 
mean "no" in another. It also helps to assign a nonnumerical key such as the 
star key to be used only when a respondent wants to repeat a question, and 
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Figure 11.20 Differences in responses to interactive voice response and paper 
self-administered questions shown in Figure 11.16. 

Range of differences 
Mean Percent in % Strongly Agree 

Strongly Agree between forms 

Telephone Difference 

Eleven items without fully 
labeled categories 19.4 13.6 5.6 3.1 - 7.4 

Six later items with all 
points labeled on paper form 30.9 14.1 16.8 14.2 - 23.1 

the pound key for "don't know" answers. It follows that frequent changes in 
lengths of scales, scale labels, and styles of questions also produce an in- 
creased burden for respondents, and such changes should be evaluated very 
carefully before they are made. 

This principle also has mixed-mode implications. Paper questionnaire de- 
signers are accustomed to being able to take greater liberties in designing 
their questionnaires. Once the issue of mixed-mode comparisons enters the 
picture, it is more difficult to comprehend the IVR version and that sets the de- 
sign limits. Similarly IVR sets design limits for telephone interviews, in which 
skilled interviewers can easily repeat categories or changes in scale numbers 
until they are confident that the respondent understands them. 

Principle 11.28: Avoid the use of one to ten scales, and read all numbers that might 
be used to respond to an IVR survey. 

It is tempting to read only the end points of a scale in order to shorten the 
script. However, doing so is not a good idea. By reading all of the numbers, 
whatever the length of the scale, creation of the same visual image across 
modes is encouraged. A scale of one to ten in both telephone and mail sur- 
veys would seem to imply a linear scale, whether displayed horizontally or 
vertically. Converting such numbers to a telephone key pad means that the 
respondent must respond using digits arrayed in rows with a maximum of 
three digits. 

A mode comparison by Mu (1999) illustrates the special challenges that 
may be associated with the use of a one to ten scale. The study sponsor wished 
to use that scale because it had been previously used for a similar mail survey. 
When a comparison was made between a sample surveyed by mail and a com- 
panion sample surveyed by paper, it was found that IVR responses were less 
likely to offer "10s" as an answer (Mu, 1999). Less use of this category in IVR 
versus mail occurred for 21 of 22 items in the survey with an average differ- 
ence of about 11 percentage points. One possibility for this difference is that 
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recording a "10" requires pressing two numbers rather than one, with the first 
number in the series being the most negative scale score. The greater mental 
burden and the visual display of the touch-tone numbers that places one to 
nine in three linear rows may have accounted for this difference. This suggests 
that a one to nine scale would be more appropriate, and that 11-point scales 
that start with zero (in the middle of the bottom row on a touch-tone phone) 
should not be used at all. 

Principle 11.29: Formulate appropriate messages for all potential problems, which 
can be programmed for appearance i n  needed situations. 

Respondents may need to hear a question a second time or they may fail to 
press a key to record their answer. They may also press a wrong number and 
need to correct an answer. Figure 11.18 includes some examples of messages 
that might appear if a respondent makes a mistake. The more complex the 
survey and the response options, the more complex it may become to deter- 
mine what messages are important to include as options in the IVR script. 

As in all other survey modes, multiple contacts are essential for achieving 
high response to IVR surveys. Contacts by mail and by telephone have dis- 
tinctly different advantages. Contacts by mail can be used to send token fi- 
nancial incentives, provide a PIN or identification number for access, and 
legitimate a survey request. They also make possible the sending of paper 
questionnaires and/or long lists of names with code numbers (state of resi- 
dence, occupation, or highest level of education) which the respondent can 
use when providing answers. Telephone requests for respondents to be 
"transferred to an IVR response mode have the distinct advantage of trans- 
ferring one to a somewhat similar response mode with little or no effort, just 
as an e-mail contact may facilitate a nearly seamless transfer from e-mail to a 
Web questionnaire through a simple click. 

There is as yet little experimental work to draw from for prescribing the 
most effective contact strategies for IVR surveys. However, a sequence of 
contacting people with a prenotice, followed by a specific request that in- 
cludes PIN number information, token incentive, and questionnaire or list of 
code numbers, followed by a postcard thank you or reminder might com- 
mence a data collection sequence. Then, if a response is not obtained and a 
telephone number is available, one might follow up with a telephone call and 
offer to transfer a respondent directly to the IVR script. It will be surprising, 
if not amazing, if IVR surveys do not take the same concerted effort to obtain 
responses that is necessary for implementing other types of self-adminis- 
tered surveys. 

SUMMARY PERSPECTIVE ON IVR QUESTIONNAIRES 

In contrast to the enormous latitude of Web questionnaires, IVR is a limited 
technology. When questionnaires are long, have many different types of 
questions, require entering numbers from long lists, or necessitate recording 
letters instead of numbers, the limitations become particularly significant. 
However, it would be a mistake to consider this technology to be un- 
important. 

In recent years some organizations have begun a practice of having tele- 
phone interviewers recruiting respondents and then turning them over to an 
automated IVR interview. This practice has the potential for enormous cost 
savings. Recently I talked with the director of a corporate telephone calling 
center that received thousands of requests for information each day. The cen- 
ter had recently instituted the practice of responding to the questions and 
then asking a small sample of respondents if they would be willing to answer 
a few additional questions about the service received through the center by 
using an automated response (IVR) system. The director of the operation was 
enormously impressed that at a cost of only cents per call she could obtain 
data from several hundred customers each day a much cheaper procedure 
than attempting a follow-up contact by any other method. 

When IVR is used to collect data in a mixed-mode situation, it tends to be- 
come the limiting technology with regard to the complexity of survey ques- 
tions. For this reason, I think it is useful to consider the nature of questions 
that must be asked before committing oneself to collection of data by IVR in 
addition to another mode. Yet, the fact that IVR adds a self-administered tele- 
phone capability to procedures that require computer access suggests that its 
use in conjunction with other inexpensive electronic technologies may ex- 
pand greatly as people become more accustomed to its use. 

CONCLUSION 

Survey innovation in the twentieth century has been driven much more by the 
potential for reducing costs than by the development of new ways of reduc- 
ing survey error. Telephone interviewing, for example, came into prominence 
because it was much less expensive than conducting face-to-face interviews. 
The reduction of survey error was a necessary challenge that followed. 

The cost reduction potential offered by each of the electronic survey tech- 
nologies discussed in this chapter, over both mail and telephone methods, is 
far greater than that offered by the switch from face-to-face to telephone 
methods. The nearly complete elimination of interviewer costs, except as a 
means of recruiting respondents, and the ability to report results almost im- 
mediately make the use of these technologies particularly appealing. 



These technologies have the potential for changing dramatically the cul- 
ture of surveying, but the full nature of those changes is not yet apparent. A 
short while ago I received a call from a professional organization that wanted 
help doing an e-mail survey of their members. When I suggested that they 
keep the questionnaire short, the caller quickly responded that doing so 
would not be a problem. Moreover, they seemed not at all interested in dis- 
cussing any ideas about sampling. Their plan, I soon learned, was to do a 
complete survey of all members every two or three weeks. The idea that sur- 
veying the same people over and over might decrease the effectiveness of 
their future surveys was not something they had considered. 

It is easy to imagine the full-fledged emergence of Internet and IVR survey 
methods as giving new meaning to the notion of being over-surveyed, as users 
rush to survey ever larger samples or entire populations and do so more fre- 
quently with one quickly constructed and implemented survey following an- 
other. It is also possible that new, lower standards for survey response rates 
might evolve as sponsors put more and more emphasis on weighting and oth- 
erwise adjusting their data in an effort to compensate for lower response rates. 

Looking at it from another perspective, I am impressed with the emergence 
of new, more efficient alternatives just as the telephone survey method has 
reached the point that errors seem unavoidable, the result of growing cover- 
age and nonresponse problems. One could hardly have predicted the growth 
and current challenges facing telephone interviewing when that method 
came into use in the 1970s. Similarly, we cannot yet predict the future of Inter- 
net and IVR survey technologies. Will they replace other survey methods, or 
will they simply expand further the survey repertoire of methodologists so 
that data collection procedures might better be matched to the challenges of 
surveying particular populations? As with past transitions in survey meth- 
ods, only time will tell. 

C H A P T E R  1 2  

Optical Scanning and Imaging, 
and the Future of 

Self-Administered Surveys* 

A RECURRING theme throughout this book is that self-administered surveys are now 
benefiting from the application of computer technologes in much the way that tele- 
phone interviewing did in the 1980s. In addition to the benefits of better capabilities 
for visual design and layout, improved efficiencies for implementing mailout pro- 
cedures, and suchnew concepts as posting self-administered questionnaires on the 
World Wide Web, one more capability is addressed in this chapter. 

This new capability involves not only scanning answers into computers, 
which has been possible since the 1960s, but importing an image of the entire 
questionnaire into a computer. This capability portends the death knell of tra- 
ditional keypunching by introducing a different concept of data entry and 
cleaning that is likely to change how virtually all mail surveys are processed 
and tabulations produced. 

In this final chapter, the promise of optical scanning and imaging is described 
and principles for the design of questionnaires in ways that facilitate these 
processes are discussed. In addition, I briefly revisit the need to tailor surveys as 
we begin the twenty-first century, and I speculate on what the future may bring. 

SCANNING WITH IMAGING 

Among survey methodologists, controversy about replacing keying with 
scanning has prevailed. Some have pointed out that for massive surveys on 

*Portions of this chapter were previously published in Dillman and Miller (1998) and are used 
here by permission of the publisher. 


