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Abstract

Using the Internet to conduct research presents challenges not found in conventional
research. Survey design, consent and subject privacy, sampling, subject solicitation, distribution
media and technical operability are key issues that must be addressed in order to conduct sound
online research. The authors' current research involves defining the nature of “ non-public
participation” (commonly referred to as lurking) in online discussion groups and gaining insights
into related factors. It isresearch to follow-up earlier work that revealed significantly different
volumes of non-public participation in different types of discussion groups [ Nonnecke, 2000;
Nonnecke and Preece, 2000] . This follow-up study involves an extensive online survey of
discussion group participants. This paper examines the current knowledge about electronic
surveys through the design and implementation decisions made for this research.

Introduction

It iswell recognized in the behavioral sciences that surveys are not perfect vehicles for collecting
data because surveys require subjectsto recall past behavior [ Schwarz, 1999]. Some social
scientists contend that observation captures behavior more accurately [Bernard, et al., 1981,
Bernard, et al., 1983] and there is ample data to support their position. For example, online
consumers overestimate the amount they purchase online by 55% [ Comscore, 2001]. Others
suggest that the survey questions bias subject judgements and answers [ Schwarz, 1999]. One
alternative, many contend, isto collect behavioral data using multiple approaches [ Sudweeks &
Simoff in Jones, 1999; Rogers, 1987]. Observations, focus groups, individual interviews, email,
Web-based, postal, and random digital dial telephone surveys can be used in combination to
improve results quality [ Smith, 1997] and sample representativeness [Y un & Trumbo, 2000;
Swoboda, et a., 1997]. For example, Yun & Trumbo (2000) achieved a 72% return rate within a
one-month period by combining postal, email and Web-based survey forms.

However, research costs, access to subjects, the scope of the research and the nature of behavior
under study may make it impractical or financially unfeasible to use more than one data
collection approach. Electronic surveys provide the ability to conduct large-scale data collection
by others than organizations at the centers of power in society [Couper, 2000]. The technology
provides an inexpensive mechanism for conducting surveys online instead of through the postal
mail [Sheehan & Hoy, 1999; Weible & Wallace, 1998] and one in which costs per response
decrease significantly as sample size increases [Watt, 1999]. Electronic surveys are becoming
increasingly common [Lazar, J & Preece, J., 1999], and research comparing el ectronic vs. postal
surveysis starting to confirm that electronic survey content results may be no different than
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postal survey content results. In addition, electronic surveys provide the strong advantages of
speedy distribution and response cycles[Yun & Trumbo, 2000; Swoboda, et al., 1997].

Some of our knowledge concerning the effective design and use of paper-based surveys does
trandate into electronic formats. However, electronic surveys have distinctive technological,
demographic and response rate characteristics that affect how they should be designed, when
they can be used and how they can be implemented [ Sohn, 2001]. This paper focuses on those
distinctive characteristics.

Two forms of electronic survey have emerged in the last fifteen years. Thefirst, asynchronous
email survey dates back to 1986 [Kiesler & Sproull, 1986]. The second, synchronous Web-based
survey, started about 1994 [Kehoe & Pitkow, 1996]. There are several fundamental differences
between email and Web-based surveys. First is database technology. Web-based surveys
provide the ability to automatically verify and store survey responses using database technology
and an HTML (hypertext markup language) user interface. Email survey responses, whether
embedded directly within an email message or attached as a word processed document, must be
manually entered into storage. Second, email isa*push” technology that allows researchersto
directly communicate with prospective respondents. Web-based surveys do not provide this
affordance of direct communication. This paper argues that Web-based surveys are superior to
email surveysin many aspects, but that email combined, perhaps with offline media, is an
excellent vehicle for inviting individuals to participate in Web-based surveys. The case study
that follows informs development guidelines for Web-based survey design and use in five
methodological components of online survey design and implementation. These are (1) survey
design, (2) subject privacy and confidentiality, (3) sampling and subject selection, (4)
distribution and response management, and, (5) survey piloting.

Resear ch Background

The current research explores and defines the nature of participation in online discussion groups,
especially those aspects of “non-public participation” commonly referred to as “lurking.” When
lurking is defined as “not posting to a discussion group,” the mean level of “non-public
participation” for all discussion groupsislower than the previously reported 90% and the volume
of lurking can vary dramatically among different online discussion groups [Nonnecke & Preece,
2001]. For example, health-support discussion groups have, on average, significantly fewer
lurkers (46%) than software support discussion groups (82%) [Nonnecke & Preece, 2000].

Asrecommended in Sudweeks & Simoff [1999], this research sought to balance the strengths of
guantitative and qualitative methods to provide multiple perspectives that can be refined and
integrated into asingle model. Preceding the quantitative logging study [Nonnecke & Preece,
2001] a qualitative study was conducted to collect preliminary data as to why peripheral
members of online communities “lurk.” It consisted of ten face-to-face semi-structured
interviews. The results guided discussion group selection for the logging study as well asthe
current study to examine causal factors. The interview results indicated that non-public
participation is a strategic activity. Researchers were able to propose a preliminary model, called
the gratification model, to categorize the reasons for lurking. It suggests that support and
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information gathering needs can be met through non-public participation [Nonnecke & Preece,
2001]. Seventy-nine stated reasons for non-public participation were grouped into four
categories. member characteristics, group characteristics, membership life cycle stage, and
external constraints [Nonnecke & Preece, 2001]. This study, a quantitative online survey, will be
used refine and validate the proposed model of the qualitative study. The research is seeking
answers to the following questions:

1. Do age, gender, education level, experience with Internet, experience with online
community technologies, work status, and/or work environment affect the amount of
lurking one does and the reasons for doing it?

2. How does membership in multiple online communities, frequency of access, the type
of community or the technology used by the community influence the amount of
lurking one does or the reasons for it?

3. What, if any, are the relationships between lurking and stage of membership within
an online community (e.g., joining and leaving an online community)?

4. What isthe relationship of “feeling like amember of acommunity” and lurking?

The researchers were faced with many decisions regarding design and distribution of the survey.
As researchers made decisions regarding survey design, subject privacy and confidentiality,
sampling and subject selection, distribution and response rate management, and survey piloting,
they used the knowledge from the literature (a complete reference list isincluded). In addition,
these assumptions about the nature of the behavior under study and the scope of their research
were made:

» All potential survey subjects are Internet users

» Getting people who do not post in discussion groups to respond to a survey may be
problematic

» Subject identities are not required for anything other than follow-up interviews with a
small subset of respondentsto clarify response patterns, if needed

» Topic salienceis going to be amajor problem for aimost all respondents (i.e. reasons
for joining or leaving a discussion group are, most likely, of no interest to members of
a sports discussion group)

» Using the population of all online discussion groups as the universe from which a
representative random sample is drawn is not possible

* Researchers university affiliations and reputations must be leveraged to establish
survey credibility

* Funding to incent survey participation is not available

» Thesurvey could easily become lengthy based upon the previous qualitative study
results

* Resultsfrom the qualitative survey will guide the language used in the online survey

After reviewing the literature on el ectronic surveys, their first decision was to use a web-based
survey with email invitations and reminders posted to public online discussion groups. The
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research team had a working knowledge of survey development, web and database technologies
aswell as access to additional technical resources.

Survey Design Decisions

Cold Fusion, Microsoft Access and HTML were selected for the technical design. This allows
researchersto (1) support multiple platforms and browsers[Y un & Trumbo, 2000], (2) prevent
multiple submissions [Kehoe & Pitkow, 1996], (3) provide multiple opportunities for saving
respondent answers [ Smith. 1997], (4) collect both coded and open-ended responses [Y un &
Trumbo, 2000], and, (5) provide immediate “thank-you” feedback upon survey completion
[Smith, 1997]. Thistechnical approach aso provides the ability to track respondent identity for
follow-up interviewsif they “opt in” to follow-up interviews and, at the same time, protect
individual privacy without the use of cookies[Cho & LaRose, 1999]. Also, if the survey, in
piloting, takes too long to complete, it allows researchers the option of providing re-entry access
using non-cookie passwords. The technology also allows a respondent who belongs to more than
one community in the study to complete the survey for each community while at the same time
preventing “ballot stuffing.” The processing logic produces a gently worded error message: “It
appears you have already completed a survey for this online community. Please contact the
survey administrator at the link below to investigate the problem”, if ballot stuffing occurs.

The survey is designed to have a professional, simple layout using a straightforward navigation
strategy, keeping graphics and color to aminimum in an effort to add credibility to the survey as
well as keep downloading time as short as possible [ Couper et al., 2001; Dillman et al., 1998;
Preece et al., 2002]. The survey, inits current state of design, has 28 primary questions, about 20
sub-set questions, and 12 demographic items. Researchers, following an introduction page,
divided these questions into three sections, each having a“submit” function: 1) demographic
guestions, 2) questions related to the discussion group where invitation to participate was posted,
and, 3) questions related to a discussion group that was permanently left. If the respondent
abandons the survey, the data from the completed sectionsis not lost. Thiswas a compromise
between having the whole survey on a single page vs. displaying each question on its own page.
The download and submit processing time required for over 50 single pages or one very large
page was considered too burdensome. When a survey is completed, the respondent is thanked
immediately and notified that his’her survey was successfully submitted.

The survey begins with a single introduction page. Like the email invitation that brought the
respondent to the survey website, its purpose is to establish a trusting relationship with the
prospective respondent that encourages him/her to proceed into the survey. To do this, thereis
text to (1) establish the authority and credibility of the researchers, (2) explain the survey
purpose, (3) explain benefits of the results to online communities to address the salience issues of
the survey, (4) establish respondent confidentiality and privacy, (5) provide open access to
researchers through email address links to answer questions before starting the survey, (6)
explain the sampling methodology, and, (7) provide athird party guarantee of the survey’s
authenticity and credibility using the Institutional Review Board approval with supporting links
[Cho & LaRose, 1999].
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Before demographic information is collected, a page for “opt-in” informed consent is presented
along with links to small pop-up windows to display term definitions. For example, the terms
active, occasional, join, participate, leave, member and visitor have links throughout the survey.

A small incentive to participate in the survey is provided, as the survey results will be available
on line. By providing an email address, researchers will be able to notify the respondent of
results availability. Respondents are also asked to “opt-in” to afollow-up telephone interview.
Researchers explain that they intend to randomly sample a few respondents to explore results
patterns more deeply, if needed.

The researchers are comfortable with asking both coded and open-ended questions. However,
they are limiting the open-ended questions to optional opportunities to add information at the end
of a coded question set and are using text-input boxes with wrapping and scrolling, not single
line entry [Preece et al., 200I; Stanton, 1998; Andrews et al., 2001]. Skipping these questions
does not affect the coded survey results. Coded questions use nominal scales, Likert scales,
semantic differential scales, single and multiple choice selection options [Oppenheim, 1992].

Following Dillman’s[2000] four stage development process, survey design required four rounds
of prototype development before researchers felt they could proceed To Stage 2 — Cognitive Pre-
testing. Unlike paper surveys where questionnaire presentation is stable, web-based survey
guestion presentation requires the extensive use of HTML tables to control layout, wording and
selection option alignment with testing on numerous browsers and preferences within browsers
[Preece et ., 2002]. Thiswas particularly important for any scales where a shift in alignment
can cause misinterpretation of the question or make it unanswerable.

Question language proved more challenging than first anticipated by the researchers. In addition
to maintaining question objectivity to control for bias, shorter sentences are better for reading on
the screen. As Nielsen [2000] and others have demonstrated, people do not read web pages, they
scan them, looking for key word and phrases. Therefore, survey questions and instructions
became briefer as researchers reviewed the prototyped screens. For example, the original
statement “ This second set of questionsis similar to the first set, but focus on an online group
which you have permanently left and no longer consider yourself to be a member of.” became
“The questions below pertain to an online group you have permanently left.” Thereis a constant
struggle to maintain the balance between brevity and a friendly tone.

Researchers also had to work to eliminate redundant questions and refine the ones kept. High
non-response rates are anticipated to be due to the continual growth of email and use of
electronic surveys [Couper et al., 1999; Schafer & Dillman, 1998]. They also anticipate a high
attrition (drop out) rate if the survey wastoo long or irrelevant to the respondent. The online
community shared interests (e.g., stock market, dieting, soap operas, health) are not those
addressed in the survey. The survey is collecting data about “the different ways people use and
participate in online groups.” Therefore, each review round resulted in eliminating questions and
revising the introduction and invitation.
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Another challenge in question development faced by the researchers was how to present the 79
reasons and four categories for being attracted to, participating and/or leaving an online group
generated from the initia interview-based study. The original ideawas to use the results of the
qualitative study directly, but researchers were concerned that the categories could be limiting
and prototype testing proved that 79 items are overwhelming to review and select from on a
single screen display without constant scrolling up and down. In the end, the researchers
removed al items that could be considered duplications, put similar items together into groups of
3 and 4, and removed all category headings. An open-ended question, “Please add any other
reasons you might have...” was added.

When all of this was completed, the survey was considered ready for Stage 2 -- Cognitive Pre-
testing.

Subject Privacy and Confidentiality Decisions

To protect privacy and reduce intrusion, researchers decided to post the survey invitation only to
public online discussion groups rather than email individuals. Direct email to individuals would
have provided a mechanism for tracking individual responses, but was considered unnecessarily
intrusive and, for some participants, would have been considered spam [Cho & LaRose, 1999].
In addition, obtaining email addresses for each group member is becoming increasingly difficult.
As aresult, respondent identity will be obtained only if he/she opts to provideit. The original
intention was to post the invitation only after obtaining permission from the discussion group
owner, but this proved problematic in the pilot work. The invitation will be posted without owner
permission, unless discussion group policies directly require owner permission to post a message
that is not directly “on topic.”

The invitation text (1) explains the nature of the posting, (2) builds researcher credibility and
authority, (3) demonstrates third party guarantee of trustworthiness by mentioning IRB approval,
(4) explains discussion group selection methodology, and, (5) explains how taking the survey
may benefit the potential respondent [Cho & LaRose, 1999]. After reading the invitation,
discussion group readers can ignore the post or self-select to take the survey when they click on
the survey URL in the invitation. The IRB process ensures that respondents understand what
they are participating in, are told of any known risks, and requires documented respondent
acceptance to participate in the research before research is conducted.

An “opt-in” informed consent approach was selected for this survey, as mentioned earlier. If a
respondent clicks on “1 do not accept” then proceeds with the study, the data will be permanently
removed from the database. Under age respondents are asked to provide an email address of an
adult who can give consent. Researchers will follow-up to obtain consent. If consent is not given,
the responses of the underage respondent will be removed from the database before analysis
begins.

To provide additional protection for respondent privacy, participation in the follow-up sampleis

completely optional through “opt-in” selection. In addition, an email addressis not required and
cookies are not used. As aresult, survey tracking is at the discussion group, not the individual
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level. If an email addressis provided, thisidentity datais stripped from the main database table
before analysis begins and is accessible only by the research team in a separate database table.

Sampling and Self-selection Decisions

Acknowledging the continuing decrease in response rates as online surveys proliferate,
researchers anticipate low response rates from the target population. For this reason an easily
replicated population (sampling frame) definition and sampling approach was devel oped

[ Couper, 2000; Coomber, 1997; Y un & Trumbo, 2000]. Researchers decided to use a
probabilistic sampling method that begins with knowledge of the target population to permit the
measurement of non-response at the discussion group level. However, the target population is
not the total population of discussion groups, which isimpossible to identify. Therefore, the
results from this research will be considered indicative and no attempt will be made to infer to
the general population of discussion group readers. Researchers hypothesize, based upon the
high degree of variation in lurking among types of discussion groups, that there may be great
variation in responses among readers in different discussion groups [Nonnecke & Preece, 2000].
Given the decision that results will only be indicative, not predictive, researchers created a
sampling process that can be replicated across numerous discussion group popul ations. This will
provide multiple, comparable indicative results which may be all Internet researchers can hope to
attain given the ubiquitous and changing nature of the Internet. The following process documents
the sampling process.

Sep 1: Select a population to be sampled

This study is limited to asynchronous discussion groups because the previous studies were based
asynchronous discussion groups. Discussion groups are aggregated by many different portal and
non-portal resources such as MSN, Y ahoo!, Catalist, Takcity, Google, Altavista,
http://tile.net/listg and http://webcom.com/impul se/list.html|, as well as many websites that
aggregate discussion groups of a particular character or interest. Because previous research
clearly demonstrated that different types of discussion groups have different lurker
characteristics, an aggregation of heterogeneous discussion groups was determined to be ideal to
continue the study of thisdiversity. The “MSN web communities’ have such diversity and was
selected for that reason. There are 16 discussion group categories at the highest level of the
MSN’s community hierarchy. Twenty-five percent (25%) of these categories were selected using
arandom number generator to narrow the sampling frame. The categories selected were (1)
health and wellness, (2) government, (3) sports & recreation, and (4) organizations. This
population was further narrowed to ensure that discussion groups had sufficient critical mass (at
least 50 members), were open to public participation, and were not just mailing lists, but active
discussion groups (4-5 people posted within the past 90 days). A total of 1304 discussion groups
were identified as members of thistarget population.

Sep 2: Select a dtratified random sample
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Given this population, it is now possible to select a random sample from the frame. A stratified
random sampling approach was

used to ensure that each category Table 1: Stratified Sample within the Sampling Frame
was proportionally sampled :

Category Groups Meeting  Pop. % = Sample
(Table1). If acategory had Criteria Taken
addl_tlonal_hlerarchlcal clustering Health & Wellness 435 33% 122
of discussion groups, these were Government 139 11% 41
ignored for sampling pUrposes. Sports & Recreation 531 41% 152
All groups meeting the criteria Organizations 199 15% 56
were counted within that group as Total 1304 | 100% 371

if there was no categorization
below the highest level.

If this survey research is replicated with a non-categorized, but a heterogeneous discussion group
population, then an inspection method should be added to categorize the discussion groups to
ensure proportional representation in the sample. To attain a 95% confidence level that the
sample results are inferable to the sampling frame, 359 discussion groups need to be surveyed.
However, knowing the response rate may be less than 50%, over sampling was estimated to
compensate for this lack of coverage. For this reason, the sample was adjusted to 371 discussion
groups.

To measure non-response rates, the survey captures the name of the discussion group as entered
by the respondent and/or the source URL of the discussion group on which the invitation was
placed. Thiswill also allow resultsto be analyzed by category. If one category appearsto be
proportionally underrepresented in the response rates, additional samples can be pulled in for the
under-represented category. The process can be repeated using various discussion group
aggregations with this sampling method until researchers decide that a sufficient number of
survey responses have been collected for analysis.

Distribution M ethods and Response Rate M anagement Decisions

Based on the way the survey is designed and the technology is applied, researchers will be able
to estimate the non-response rate at the discussion group level and will be able to calculate the
attrition rates at the respondent level by survey section.

The invitation to participate in the research is separate from the survey itself [Witmer et al.,
1999; Mehta & Sivadas, 1995; Sheedan, 2001; Cho & LaRose, 1999]. It has been designed to
build atrusting relationship from the beginning of the survey experience. The invitation will be
posted to each group in the sample. Knowing that the magjority of responsesto electronic
invitations occur very shortly after invitation posting, reminders will be posted each week for
three weeks following the initia invitation [Yun & Trumb, 2000; Claycomb et al., 2000]. By that
time the invitation should have been read by all readers who visit the discussion group at least
once a month. The database will be examined before each reminder to determine if areminder is
warranted. If, after three reminders, few responses from a particular discussion group have been
recorded, a decision may be made to select another discussion group for the sample.
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Many design features are used to reduce attrition. The survey introduction will use full
disclosure, direct accessto researchers, and third party guarantor (IRB) to built trust and
credibility in the researchers. Demographic datais gathered at the beginning of the survey [Frick
et a., 1999]. A redlistic estimate of the time required to complete the survey, a description of the
survey structure and indicators of survey progress (using static statements) are provided.

Survey Piloting Decisions

Following Dillman’s[2000] four stage piloting process, Stage 1 — Initial Survey Development is
complete, asis Stage 2 — Cognitive Pre-testing although a dightly different approach was taken
than is discussed by Dillman [2000] and Preece et al [2002]. The researchers constructed draft
survey questions using aword processor. One researcher developed the online prototype, which
went through three rounds of review with colleagues to ensure question compl eteness, efficiency,
relevancy and format completeness. Stage 2 consisted of several subjects, not involved in the
research, who completed the survey under the observation of aresearcher using “think out loud”
protocols with retrospective interviews. These cognitive pretests resulted in language
simplification on the invitation and survey questions, changes in sequencing, and feedback on
the look and feel of the survey. After the prototype was updated once more, an invitation to
review the survey was placed on the AolR listserve. Almost 40 people completed the survey and
15 people provided email feedback to varying degrees of detail. This pretesting produced an
array of technical testing changes to privacy and confidentiality language and requirements,
numerous recommendations for question wording, inconsi stencies among guestions and
elimination of severa questions.

The survey and the invitation will soon undergo final changes so that a Stage 3 - Pilot Test of the
sampling technique with “live” discussion groups can be conducted. The language must
encourage non-public participants in discussion groups to participate in the survey without
alienating more active discussion group members. The invitation will be posted on
approximately 30 discussion groups not included in the sample but included within the MSN
online communities' portal. Thiswill allow researchersto monitor for negative reactions to the
posting, estimate non-response and attrition rates, and test analysis procedures before going to
Stage 4 — Last Formal Review before the full study is conducted.

Conclusions

All the researchers involved in the development of this web-based survey are seasoned
academics and professionals in their representative fields. Y et, despite this, they are continually
challenged by the trade-off decision making required at every step of the survey process. Among
their chief concerns are the sampling process and building a trusting relationship with
prospective respondents. Every review uncovers new apparent weaknesses that require still more
adjustments in either the survey or the distribution method. It is hoped that from this process, the
researchers can not only address the issues of the subject of their research (i.e., further
knowledge of lurkers and lurking), but also add to the knowledge regarding the design and using
web-based surveys.
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