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Abstract

In recent years the scholarship of teaching has gained increasing recognition in engineering
education as a legitimate and valuable faculty activity. Growing numbers of faculty members
engaged in educational research have been using surveys as principal components of their
assessment programs. These researchers quickly discover that using individual interviews or
paper forms to get responses is extremely time-consuming and often prohibitively expensive, and
they turn instead to electronic surveys.  The two main vehicles for such surveys are e-mail and
World Wide Web-based forms.  Web surveys are attractive since they allow for automatic
tabulation and analysis of responses, but there is a concern that the additional effort they require
of respondents could lead to a severe reduction in response rate.

The study to be reported was designed to examine the legitimacy of that concern. Engineering
professors at two SUCCEED (Southeastern University and College Coalition for Engineering
EDucation) campuses were surveyed regarding their use of various teaching techniques and their
perceptions of the importance of teaching quality and innovation to their colleagues and
administrators.  The 361 faculty members surveyed were randomly assigned to fill out identical
surveys using either the Web or e-mail. Those who were asked to respond via e-mail were much
more likely to return the survey (29% vs. 16%), and full professors in particular were extremely
unlikely to use the Web.  There were few significant differences in the responses based on the
survey method.  Possible explanations of these results are proposed and their implications for
survey research are explored.

I. Introduction

With the advent of the widespread use of the Internet has come the ability to field surveys to
many people at relatively low cost compared with the cost of fielding paper versions of the same
survey to the same population.  Electronic surveys can be sent to many people for little marginal
cost and data entry can be automated to save time and eliminate errors.  The two methods of
using the Internet as a survey mechanism are electronic mail (e-mail) and the World Wide Web
(the Web).  With e-mail, researchers can send surveys to an e-mail address as text messages,
which the recipient can then read, save, respond to, or throw away, much like a paper survey.
Surveys can also be posted on the Web and may include text, pictures, and forms to be filled in
by the respondent.
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According to Galin,1 the primary difference between these two response modes is that e-mail is a
“push” technology while the Web is a “pull” technology.  That is, with e-mail, sent messages are
automatically received in the potential respondent’s mailbox, whereas respondents must be
attracted in some way to a Web page.  Because of this difference, one might expect a higher
response rate to an e-mail survey than to a Web survey. The experiment described in this paper
was designed to test this hypothesis and also to determine whether there were significant
differences in the responses submitted by each mode.

The literature on surveys suggests that one of the biggest drawbacks of using the Internet is that
the population with e-mail and Web access is limited to certain demographic groups2,3 and that
“the validity of [Web] survey research is likely to be strongest for research domains that target
specific populations.”4 The population in our study was the engineering faculty at the eight
colleges that make up SUCCEED (Southeastern University and College Coalition for
Engineering EDucation), a National Science Foundation-sponsored consortium.  The faculty
members were known to have e-mail and Web facilities available to them and were assumed to
be technically competent in their use. The subject matter of the survey was faculty development.
Survey questions related to the respondents’ use of various teaching techniques and their
perceptions of the importance of teaching quality and innovation to their colleagues and
administrators.  The results of the survey have been reported elsewhere.5-7

II. Experimental Methodology

Engineering faculty members at two of the eight colleges in SUCCEED in the Fall of 1997
constituted the experimental population.  They were divided evenly into a “Web group,” which
was asked to respond to our survey via the Web, and an “e-mail group,” which was asked to
respond via e-mail.  All 361 engineering faculty members at the two schools who had e-mail
addresses were randomly assigned to either the Web or e-mail group, so that half of the faculty
members from each school were in each group.  One school was one of the largest in the
coalition and the other was one of the smallest. Faculty members in both groups received an e-
mail message from a “respected person” on campus (in one case it was the dean; in the other it
was the faculty development coordinator) explaining the purpose of the survey and requesting
that they reply.  The survey itself was part of this message for the e-mail group, while
instructions for accessing the Web survey were part of the message for the Web group.  Faculty
members were assured that their response would go to an independent researcher and that no one
on their campus would have access to individual responses.   Non-responders in both groups
were sent the e-mail survey as a follow-up three months later as part of the general follow-up to
all eight campuses.

The e-mail group was given instructions to “reply” to the message by putting Xs  in the brackets
next to their selected responses to each question (or in some cases, to insert open-ended
responses to questions). Their completed surveys were returned to the independent researcher.
The instructions for the Web group were somewhat more complex.  In the e-mail message from
the respected person, they were given a Personal Identification Number (PIN) and a Web site
URL to make note of.   The use of the PIN allowed the research team to determine who had
responded and to avoid some of the pitfalls described by Schmidt,8 including multiple responses
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from one individual, malicious users, and uninvited respondents.  The Web address was
hyperlinked so that if their e-mail program supported it, users could click on the link and go
directly to the Web site; otherwise they would need to make a note of the URL, open their
browser (e.g., Netscape or Internet Explorer), and go to the Web site to fill out the questionnaire.
Respondents were given the option of requesting an e-mail version of the survey from the
researcher.  (One person did this but did not return the e-mail survey.)

The questions on the Web-based survey were identical to those in the e-mail version but the
method for replying was slightly different.  To answer a question with many possible responses
(e.g., what is your department?), respondents clicked on a pull-down menu and made their
selection, and for questions with only a few possible responses (e.g., what is your sex?) they
clicked on a radio button to the left of their desired answer. Space was provided for short answer
responses (e.g., “other, specify”).  Aside from the drop-down boxes and radio buttons, the Web
survey layout was relatively simple: there was no color, no Java Script, nor anything else that
might distract the user or increase the time required for the survey to download to the
respondent’s computer, all features of surveys that have been shown to decrease response rates.9
After filling in the survey, respondents were directed to enter their PIN and to click “submit.”

III. Results

Table 1 displays the responses by survey type and institution.  In all, 81 people responded to the
surveys in this experiment (“1st E-mail” and “Web”) and an additional 47 responded to the
follow-up survey (“2nd E-mail”).  The responses shown are percentages of the e-mail addresses
to which each type of survey was sent.  Those who responded to the first survey were not sent
the second except for a few individuals with multiple e-mail addresses.

Table 1: Survey responses by survey type and institution
1st E-mail Web 2nd E-mail Total

Institution Total N n % n % n % n %
A 289 38 26 23 16 38 17 99 34
B 72 14 39 6 17 9 17 29 40
Total 361 52 29 29 16 47 17 128 35

In addition to the different response rates between the first e-mail group and the Web group,
there were two significant differences between the response demographics of the two groups.  As
shown in Table 2, full professors were extremely unlikely to respond via the Web compared with
assistant and associate professors (χ2 (2, N = 73) = 12.2, p = .002).  Table 3 shows that those who
responded via the Web were also much less likely to have heard about SUCCEED or have been
involved in it in some way than were those who responded by e-mail (χ2 (4, N = 79) = 25.7, p <
.001).  However, there were no significant differences between the groups based on primary job
responsibility (teaching, teaching/research, or administration), length of service, or department.
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Table 2: Survey responses by survey type and rank
1st E-mail Web

Rank N % N %
Assistant Professor 13 26 6 27
Associate Professor 16 31 15 68
Professor 22 43 1 5
Total 51 100 22 100

Table 3: Involvement in SUCCEED programs by survey type
1st E-mail Web
n % n %

Don’t know anything about the SUCCEED coalition 3 6 15 54
Heard of the Coalition but haven’t been involved with it 24 47 9 32
Attended a Coalition program but have not actively participated 9 18 0 0
Been actively involved in a Coalition project 11 22 3 11
Been a Coalition project leader 4 8 1 4
Total 51 100 28 100

The survey contained 32 questions, broken down as follows:

• two questions about the respondent’s prior attendance and involvement in teaching
improvement programs;

• eighteen questions about the respondent’s use of various teaching techniques (e.g., lecture for
all of a class period, use active learning exercises in class, assign a major team project, use
the Web to communicate with students, solicit feedback from students);

• five questions about availability of teaching improvement resources on campus and the
respondent’s use of those resources;

• seven questions about the respondent’s perception of the importance of teaching quality and
innovation to himself /herself and others at his/her university.

Considering the differences between the respondents in both groups and the lower response rate
to the Web survey, one might expect that the responses of the two groups would differ; however,
only two of the 32 questions showed significant differences between the Web and e-mail
response groups. The Web group gave a higher rating to the importance of teaching quality to
their colleagues (M = 7.89, SD = 1.41 on a scale of 0-10) than did the e-mail group (M = 7.06 SD
= 2.16) (t (78) = 2.02, p = .047), but the ratings were the same for all other groups (self,
department chair, dean, university president) and for the importance of teaching quality and
innovation in the institutional rewards system.  The Web group was also more likely to solicit
feedback from their students more than once a semester (i.e., at some time other than the
traditional end of course survey) than was the e-mail group (χ2 (4, N = 80) = 36.9, p < .001) but
was otherwise statistically indistinguishable in the frequency of use of all other teaching
techniques (e.g., lecture, demonstrations, use of the computer, writing assignments).
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IV. Discussion

Our research questions were (1) whether people would be more or less likely to respond to a
survey and (2) whether their responses would differ based on whether they were asked to
respond by e-mail or by the Web.  Obviously the answers to these questions will depend to a
great extent on the nature of the survey, but for this study the short answer to the first question is
yes and that to the second question is a qualified no.  Significantly more people were willing to
respond by e-mail than by the Web.  This is the primary reason that we chose to do our follow-up
survey (and the main survey to the other six SUCCEED campuses) exclusively by e-mail.

Researchers who want to know which method is better to use for their own data collection may
be guided by some of the underlying factors that may have affected this study.  First, when
considering whether to use a particular mode (e-mail or the Web_ to conduct an electronic
survey, researchers should consider the accessibility to that mode and the normal frequency of
use by the target population.  In our study, the population at large was known to have access to
both e-mail and the Web and we had available the e-mail addresses for most of the population,
which made us confident that they could be reached in this manner. E-mail is a common mode of
communication among engineering professors within their own campuses, so its use was a part
of the expected everyday activities of our population, however, even with the explosive growth
in the accessibility of the World Wide Web, many people are still not regular or comfortable
users of it. We surmise that the latter factor accounts in large part for the greater response rate to
the e-mail survey. Second, we assumed that since the survey was mainly about a topic unrelated
to technology, those who chose to respond would be as representative of the population at large
as respondents to a paper questionnaire. Although we have no way of verifying it, we believe
that this assumption is warranted for most of the items on our survey; it is highly questionable,
however, for the items that related to frequency of use of technology in classroom instruction.

Familiarity (or lack of it) with a particular mode may account for the relative disinclination of
full professors to reply via the Web. While e-mail has been in place for use by university faculty
for at least three decades, the Web has only been easily accessible since the mid 1990s and may
not yet be a part of daily activities, even among engineering professors.  Therefore, researchers
who need to be able to distinguish respondents by faculty rank may not want to use the Web as
the survey tool.  More research may be warranted to clarify this matter.

Other areas that researchers might need to consider are costs and data processing considerations.
Because we worked in a research university environment, we had the facilities available for
publishing the survey on the Web and for sending the e-mails out to our survey population at
little marginal cost.  We also wrote programs for both the Web and e-mail surveys that
eliminated the need to enter the survey responses manually.  Although the time spent writing
these programs for one survey was relatively costly, the programs can be used again and again.
Software for creating Web forms is available to the public at a reasonable cost and Internet
service providers will host Web sites also at a reasonable cost.  However, the cost of developing
or purchasing the technical expertise to develop a good Web site should not be discounted.
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V. Conclusion

The Web offers a number of advantages for survey administration. The survey site can be
programmed to provide real time updates on response frequency and other statistics and can
make those statistics available to the survey administrator and, if desired, the respondent.  In
addition, respondents can be prevented from giving answers that are out of range or otherwise
undesirable.  For instance, when asked to rate the importance of teaching quality on a scale from
0 and 10, more than one respondent to the e-mail survey gave a non-integer response such as 8.2.
(We decided to truncate.)  On the other hand, richer information can potentially be received by e-
mail, and survey designers can get better feedback about the quality of their questions because
respondents can and do use blank space in the survey to explain their answers or give other
feedback.

In the end, the complexity of preparation of and access to the Web survey and the superior
response rate to the e-mail survey made the latter the method of choice for us, and we were
pleased to find that there was little difference in the answers to our questions between the e-mail
and Web groups.  Others who have different cost structures, a target audience that is more easily
“pulled” to a Web site, or a need to keep people informed in real time about the progress of the
survey may well determine that a Web survey is better for them.

Technology improves, and people’s access to and use of technology improves. Today we choose
e-mail surveys. A decade ago we may have chosen to mail a paper survey. In a few years we
may choose Web surveys.
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