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Introduction
The Internet (also called the World Wide Web or the Web) is increasingly
looked at as a means of surveying the public (Couper 2000). Possible advantages
of using the Internet include cost savings associated with eliminating the
printing and mailing of survey instruments (Cobanoglu, Warae, and Morec
2001) as well as time and cost savings of having returned survey data already
in an electronic format. For special populations that regularly use the Internet,
the Web has been found to be a useful means of conducting research (Couper,
Traugott, and Lamias 2001; Sills and Song 2002). In some instances, a mixedmode strategy has been suggested as a means for exploiting the advantages of
Web surveys and minimizing nonresponse (Dillman 2000; Schaefer and
Dillman 1998). To reliably use a mixed-mode strategy (e.g., mail surveys and
Web surveys) or to select among alternative survey modes, researchers must
understand and demonstrate the equivalency and complementarity, or relative
strengths of alternative modes (Dillman 2000). Researchers have used survey
response rates as one measure of equivalency.
Some studies suggest that in populations with access to the Internet,
response rates for e-mail and Web surveys may not match those of other
survey methods (Cook, Heath, and Thompson 2000; Couper 2000). Apparent
differences in response rates for Web surveys and mail surveys have many
causes or explanations. One explanation for these differences in response rates
may be the fact that less time and attention have been devoted to developing
and testing motivating tools to increase Web survey response, compared to the
time spent studying tools employed in mail surveys (e.g., the use of personalization, precontact letters, follow-up postcards, and incentives). The widely
followed elements of the “tailored design method” for mail surveys (Dillman
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2000) were the product of years of research and intensive study. However, the
implementation approaches that are beneficial for mail surveys may not translate
directly to response rate benefits for Web surveys (Couper 2000). For example,
research has revealed concerns on the part of potential survey participants that
are particularly salient for Web users, including Internet security and the
receipt of electronic “junk mail” or “spam” (Sills and Song 2002).
The research reported here examines the effect of surface mail contacts on
Web survey response rates. We also examine the relative merit of using a mail
survey in a population that has ready access to the Web. The reported research
is based on a larger research effort at Michigan State University (MSU). In
2000, MSU commissioned campus researchers and staff to develop a watershed plan that would comply with the storm water management requirements
of Phase II of the federal Clean Water Act (Witter et al. 2001). One part of this
integrated research, teaching, and outreach effort was a campuswide survey
(N = 19,890) of MSU students’ watershed knowledge, perceptions, and use.

Methods
All students at MSU have an e-mail account and free access to the Internet.
Furthermore, MSU students are expected to use the Internet to communicate
with instructors and administrators, register for classes, and participate in their
courses. We used an iterative design process to develop a watershed knowledge,
attitude, and use questionnaire. The questionnaire was implemented using a
hard copy mailed to a random sample of students and a Web questionnaire
e-mailed to another random sample of students. The Web questionnaire was
virtually an exact copy of the written instrument, except that students scrolled
down and “clicked” to fill in their responses to the closed-ended questions
instead of turning pages and using a pencil or pen to fill in ScanTron ®
“response bubbles.” Altogether, the survey contained 10 brief sections of
questions with a total of 56 items to be completed. The Web instrument and
the hard copy questionnaire each took about 15 minutes to complete.
The Web contact modes were structured so as to examine the relative benefits
of multiple contacts on Web survey response rates within the university’s
limitation of only one e-mail contact. It has been demonstrated that increased
numbers of contacts result in increases in response rates, with prenotice contact
appearing to have the strongest response rate impact (e.g., Dillman 2000;
Dillman, Clark, and Sinclair 1995). Although some studies of electronic surveys
show increased response rates from increased e-mail contacts (e.g., Mehta and
Sivadas 1995; Smith 1997), only one study appears to have touched on the use
of surface mail prenotice, paper questionnaires, and/or surface mail reminder
contacts with electronic surveys (Schaefer and Dillman 1998). Schaefer and
Dillman (1998) used a multimode approach (N = 904) to obtain responses
from individuals who preferred written questionnaires or who were unreachable
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through e-mail. They found e-mail prenotice more effective in increasing
response rates to an e-mail questionnaire than surface mail prenotice, and that
paper questionnaires, all else being equal, seemed to enjoy higher response
rates than e-mail surveys. Given the large sample size of student e-mail users at
MSU, the costs of surface mail survey implementation, and the strict limitations
on e-mail contacts (only one e-mail contact is allowed), we decided to examine
whether surface mailing prenotices and/or reminders might significantly
increase e-mail survey response rates. Furthermore, we wished to explore
whether the additional surface mail contacts were worth the additional time
and expense. Finally, we wanted to test the relative benefits of a multiple contact,
hard copy survey versus an electronic survey for a population with complete
access to the Internet.
The target population for the study was MSU undergraduate, graduate, and
professional students enrolled for academic year 2001–2002. The MSU Registrar’s Office agreed to provide us with five random samples of students (their
names together with mailing and e-mail addresses) drawn from the university’s
current enrollment records—one list for the hard copy survey mode and four
lists for each of the Web implementations. The sample lists were drawn
to contain the same proportion of undergraduate, graduate, and professional
students, were stratified to reflect the same proportionate distribution across
MSU’s colleges, and were mutually exclusive. Because of financial constraints
(i.e., printing and mailing costs), the sample size for the hard copy mode was
to be 3,000, while the sample size for each of the four Web groups could be
about 4,500. An error in the registrar’s office resulted in a hard copy sample of
2,594 and four Web-mode samples totaling 17,296.1
During November 2001 a total of 19,890 MSU students received an MSU
watershed survey by either e-mail or U.S. mail. Recipients were divided into
five groups differentiated by survey distribution mode. Within the constraints
imposed by the university and the experimental design, we adopted a Dillman
(2000) “tailored design” approach to implement the survey. Group 1 (mail,
N = 2,594) received four contacts: a preliminary postcard, a hard copy survey
with cover letter explaining the purpose of the study, a follow-up/reminder
postcard, and a replacement hard copy survey with cover letter to nonrespondents. Table 1 illustrates the 2 × 2 factorial design of the Web implementation
modes. Group 2 (Postcard/e-mail, N = 4,327) received two contacts: a preliminary postcard and an e-mail with the same explanation of purpose as group 1’s
cover letter and a hyperlink to the Web version of the survey. Group 3 (postcard/e-mail/postcard, N = 4,178) received three contacts: the preliminary
postcard, the e-mail (as described above), and a follow-up/reminder postcard.
Group 4 (e-mail/Postcard, N = 4,351) received two contacts: first the e-mail and
1. A student laborer’s key-punch error resulted in the smaller sample sizes, but that error did not
impact the stratified, random nature of the sample lists. Before using the sample lists, we verified
that the sample lists were random, mutually exclusive, and properly stratified.
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Table 1. 2 × 2 Factorial Design for Web Survey Applications
Reminder Postcard

Advance Notice
Postcard

Yes
No

Yes

No

Group 3
Group 4

Group 2
Group 5

NOTE . —All groups received an e-mail message with a link to the survey.

then a follow-up postcard. The follow-up postcards were mailed 10 days after
the delivery of the survey and only to those individuals that had not yet
responded. Group 5 (e-mail, N = 4,440) received only one contact: the e-mail
containing the explanation and the link to the survey.
Returned surveys were scored as responses if they were completed or partially completed. The response rate used for the analysis was calculated as the
number of surveys returned divided by the number of surveys that were sent
out and not returned as undeliverable. This response rate is the maximum
response rate (RR6) as defined by the American Association for Public Opinion
Research (AAPOR 2000). For each distribution mode, an item nonresponse
rate was also defined as the average number of unanswered items per survey
returned. There were no significant differences between modes for item nonresponse, and no further discussion of this portion of the analysis appears in
this article.

Results
The responses on key watershed survey variables from the five samples were
roughly equivalent with one interesting divergence. The mean age of respondents
in the four Web groups of 24.14 years old differed significantly, at the 0.05
level, from the 30.55 years old mean age of mail survey respondents. At the
time of the survey, MSU data show that 80 percent of MSU students were 24
years of age or younger. Grouping the survey data on respondents’ age into
the MSU age categories (≤24 years old and >24 years old) revealed that in the
aggregate about 70 percent of respondents were 24 years of age or younger.
The observed age/mode response difference for e-mail versus paper surveys
has not been widely reported or studied. While this survey’s substantive content
did not seem significantly affected by age/mode-related differences, the study’s
finding of significant mode response differences based on respondents’ age merits further study.
Despite this age difference in the proportion of electronic and mail surveys returned, the five survey treatments revealed substantially similar
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Figure 1. Response rates, standard deviations, and cost per response by
distribution mode.

information regarding the questionnaires’ substantive items. The study’s
large sample size tends to make even small differences statistically significant. However, where there were statistically significant differences in
mean responses to substantive variables among the modes, they were small
in absolute size and not consequential for our interpretation or for use of the
data for watershed planning and analysis. Analysis of the survey findings by
mode (e.g., percentage of males, academic level, proximity to campus, use
of the Red Cedar area) supports the notion that the five data sets are substantially equivalent.
Figure 1 shows the response rates (RR6), the standard deviations, the number
of participants receiving survey questionnaires, and the production cost per
completed questionnaire for each of the five distribution treatments. The
largest response rate difference was between the mail and the e-mail only
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distribution modes, about 10 percentage points. The cost figures include the
printing of survey booklets and postcards, envelopes, outgoing and return
postage, as well as computer programming and hosting costs for the Web
survey. These cost estimates use MSU’s “off-campus/non-faculty” computer
programming and hosting costs for each of the Web modes to make them
comparable. The cost estimates do not include survey design, evaluation,
pretesting, and data entry costs as these costs were roughly equal across
implementation modes. Excluding such expenses, each completed mail (group 1)
questionnaire costed nearly $11 while the various Web survey treatments each
costed less than $2.
Statistical analyses of the response rate data were used to test two
research questions: (1) Do the different distribution treatments result in
significant response rate differences? and (2) What, if any, are the main
effects and interactions of pre- and post-survey contact treatments on
response rates?
A one-way analysis of variance revealed a significant effect of treatment on
response rate (F = 35.961, df ’s = 4 and 19,885, p < .001, η = .085). The nonlinear
correlation η (.085), however, indicated that the differences among response
rates were relatively small.
To further explore the effect of implementation mode on response rates,
analyses were undertaken to test specific differences among the individual
methods and to estimate confidence intervals. Despite the large number of
observations, the results show that group 1 (mail; RR = .315) and group 2
(postcard, e-mail; RR = .297) did not have significantly different response
rates at the .05 significance level, nor were response rate differences between
group 2 (Postcard, E-mail; RR = .297) and group 3 (Postcard, E-mail, Postcard;
RR = .286) found to be significant. Other pair-wise comparisons, including the
difference between group 1 (mail) and group 3 (postcard, e-mail, postcard)
and between group 1 (mail) and group 5 (e-mail), revealed significant differences in response rates.
To examine the impact of the surface mail pre- and post-survey contact
on Web survey response rates, we made use of the project’s 2 × 2 experimentwithin-an-experiment design. The test results show that there is a clear and
statistically significant separation between groups that received pre-survey
postcards and groups that did not receive pre-survey postcards (F = 84.40,
df = 1, p < .05). The second factor analyzed the impact on Web survey
response rates for groups that received post-survey postcards and those that
did not receive post-survey postcards. The test results show a significant
and positive—though considerably smaller—main effect on response rates
for groups receiving post-survey postcards (F = 7.052, df = 1, p < .05).
Finally, the interaction between the two independent variables was statistically significant (F = 18.80, df = 1, p < .05). The positive effect of the
reminder postcard was restricted to those who did not receive a prenotice
card.
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Conclusion
This study found that a Web survey application achieved a comparable
response rate to a mail hard copy questionnaire when both were preceded by
an advance mail notification. A reminder mail notification had a positive
effect on response rate for the Web survey application compared to a
treatment in which respondents only received an e-mail containing a link to
the Web survey. Reminder mail notifications did not produce higher
response rates to the Web survey for respondents who had received a prenotice. The cost differential between the mailed hard copy questionnaire
treatment and the Web survey treatments with mailed advance notice was
substantial.
The findings of this research suggest that, in a population in which each
member has Web access, a Web survey application can achieve a comparable
response rate to a questionnaire delivered by surface mail if the Web version is
preceded by a surface mail notification. A caveat is that we found a significant
age difference in response to mail and Web survey versions. Further, considering
Web survey applications alone, the findings suggest that a mail prenotice can
increase response rates. In this study, a reminder notification was less effective.
The cost advantage of a mail notification/Web questionnaire delivery combination
suggests that this approach may be beneficial for studying populations with
full access to the Internet. Further research comparing this approach with
advance e-mail notification is needed. In addition, further research examining
possible demographic differences in compliance with mail and Web survey
requests is desirable.
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