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ABSTRACT

The Internet has become increasing popular as a vehicle to deliver surveys.
An essentia objective of research is to collect accurate data and there has
been little work to insure that Internet survey systems are employing best
practices as defined by academic and professional research to collect data.
This book reviews the current literature relating to best practices in Internet
survey design and best practices in software design and development.






CHAPTERONE

INTRODUCTION TOINTERNET SURVEYS

To be professionally useful, research should besdasn proven
techniques and practices. In planning a reseamjeqty key considerations
include (1) the need for a significant issue toeaesh, (2) appropriate
means or method for collection of data, (3) propealysis of the data
collected, and (4) an accurate description of #ults in the light of
previous research. While accurate data collectofundamental to the
success of a research project, proper data calfeatethodology is often
given least attention.

There are a number of considerations unique torretesurvey
research which must be addressed to insure thalatihecollected are valid
and reliable.

Except by chance, inaccurate data will providelteghat have little or
no validity or reliability. "Garbage In Garbage O{GIGO) is a term
commonly used in the computer industry to remindthet, if the data
being analyzed are incorrect, the result will liksavbe incorrect. While
no survey design system can correct for impropempiag or poor item
construction, it is essential to have a surveyfpiat that allows for and
supports best practices in presentation, sampliaga collection, and
analysis—all as supported by research.

History

The Internet came into existence in the 1970s agsudgrowth of the
Advanced Research Process Agency Network (ARPANE Department
of Defense (DOD) project (Fitzgerald, 2002; Yod2603). There was
little growth in use of the Internet for the fifiiteen years. Then, around
the mid 1990s Internet usage began to increaseaticaity.

According to the Internet World Stats website (2006ternet users
grew from 16 million in 1995 to over a billion usdn 2005 and continues
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to increase as part of this growth. As another gtam

Note: Adapted from Internet World Stats (2006)

Figure 1shows a growth of Internet usage from 0.4% of wweld
population in 1995 to almost 16% of the world p@piain in 2005. This
growth also means increased access to the worldlgign — a further
benefit for survey designers.

According to Horrigan (2005), while the percentiofernet users in
industrial countries, such as the United Statesgr@wing the rate of
increase in usage has declined. This decline ndigdte that the market is
approaching saturation and therefore has less toamow. As suggested

by

Note: Adapted from Internet World Stats (2006)

Figure 1 however, the rate of world-wide growth is expdct®
continue in a somewhat linear trend.

18.00%

16.00%

14.00%
g ‘fflﬂlr
S

8 12.00%

=]

Q

€ 10.00% /

z e

S

2 8.00% el

5 /

& 6.00%

°

'8

4.00% //
2.00% /

Ve

0.00%

T T T T T T T T T
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Year

Note: Adapted from Internet World Stats (2006)

Figure 1: Growth in the percent of the world popiolausing the Internet
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Widespread use of surveys in research in the UrBtdes began
shortly after World War II. Since the 1940s, surwvdyave become an
increasingly popular technique for data collection many different
disciplines including advertising, marketing, sbsieience, and education.

According to a number of researchers (CresweD22 Gall, Borg, &
Gall, 1996; Hinkle, Wiersma, & Jurs, 2003; Isaac Michael, 1997)
surveys have become one of the most commonly aadepethods for
learning the characteristics of a population. Thaur@il of American
Survey Research Organizations (2001) reports thet finited States
Census was conducted in 1790 (14 years after thel&R®nary War) in
order to discover the new nation's population ottarastics. The U.S.
Census has been used to gather various kinds afmation about our
population ever since.

While the objective of discovering characteristidsselected portions
of the population has not changed, survey delivegthods used in census
taking, as well as in other kinds of research, havelved as new
technology has become available, the Internet baingrime example
(Hudson, Seah, Hite, & Haab, 2004; Strauss, 198ékphone surveys
became popular after the great majority of houstha@mong target
populations were equipped with telephones. Pathefattraction of the
telephone for survey work was, and is, the low @dseaching a random
sample of the population as compared to other gumrethods, such as
face-to-face surveys which require researcherspanitipants to be in the
same physical vicinity and the researcher to palbpadminister surveys
to the selected participants.

In the 1990s, the rising popularity of survey reskand the growing
number of persons using the Internet led quiterafijuto increased use of
the Internet to deliver surveys to collect respsr@&est & Kreuger, 2004;
Fowler, 2002; Schonlau, Fricker Jr., & Elliott, Z)0 A number of
researchers (Andrews, Nonnecke, & Preece, 2003eBovt999; Stanton
& Gogelberg, 2001; Stewart, 2003; Truell, 2003) cdoded that the
Internet was an attractive medium for deliveringl aollecting survey
information for reasons that included ease of daiection, ability to
reach ever larger samples, and low cost of surediyaty. An indication
of the popularity of the Internet for survey resdais the 712,000 "hits"
produced by a search for the terms "Internet" aswtvey," using the
Google scholar search engine in April, 2006. |dadithat the Internet will
continue to be an attractive methodology for regear
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Researchers are, however, past the point of urarignthusiasm that
characterized much of the early use of the Intefoetsurvey research.
While the Internet provides many new advantagessfowey research,
there are also many unique concerns in Interneeyuresearch that must
addressed to produce quality research results.

Unigue Considerations in Internet Surveys

The Internet is particularly well suited for sonypés of survey work
and therefore very attractive to many researchWett (1997) concluded
"...if you haven't done Internet survey research—willl" Given that the
Internet is an increasingly valuable option in syndelivery, researchers
still need to carefully consider a number of issfi@s Internet survey
design and delivery. Changes in data collectionatitiels require new and
adapted methodologies to insure that new modaktieseliable and have
been validated. Just as phone surveys requiredgeBam sampling
methods and in validation of results as comparettaditional methods,
Internet survey methods must also be developedtemdevaluated.

Methodology scholars have identified a number sfiés that must be
considered if Internet survey research is to bleigti quality. These issues
include considerations in Internet survey delivand integrity (Gurney,
Chambers, Grant, Shah, & Sullivan, 2004; SchaefiePresser, 2003;
Simsek & Veiga, 2001; Solomon, 2001; Yeaworth, 0@bnsiderations
also include issues such as identifying a selectafn nonbiased
participants, insuring that participants perceind sespond to surveys as
expected, assuring non-biased selection of paatit§) ensuring that
participants complete surveys, and reaching a la@mple (Couper,
Traugott, & Lamias, 2001; Heerwegh, Vanhove, Mth& Loosveldt,
2005; Horrigan, 2005).

Various researchers (Carbonaro, Bainbridge, & Wkipd2002;
Couper et al., 2001; Eaton, 1997; Gales, 2006;sNiel2005a) have noted
that many current Internet surveys do not generfallpw best survey
design principles as established by research. reaito follow best
practices in Internet survey design can resuliinty data collection and
therefore lead to erroneous conclusions. A rel@ésde in Internet survey
design is the fact that researchers occasionakyreléo explore survey
design possibilities unique to Internet deliveradveys. These design
possibilities create both new opportunities and isswes.
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Internet Survey Cost

The relatively low cost of delivery and data cotiec through use of
Internet surveys is attractive to many researcfieaton, 1997; Stanton &
Gogelberg, 2001; Strauss, 1996; Yeaworth, 2001jjevels shown in Note:
Adaptedfrom Watt (1997)

Figure 2 Watt (1997) concluded that Internet surveys mlevi
considerable cost savings when compared to otheepumethods. The
lower overall cost of Internet surveys results frimwer cost of delivery,
lower cost in personnel time, and lower cost toveshdata into a format
that statistical programs can analyze. The devedmprosts for all survey
types are about the same. Other components ofysuegearch may favor
the Internet.

Davis (1997) and Watt (1997) concluded, that, wilile expense of
Internet survey development is roughly equivalenthiat of other survey
formats, such as phone and traditional mail, thbvely expense of
Internet surveys is far lower. With Internet sursieypersonnel and
incremental materials costs are drastically redwregemoved altogether.
In addition, costs of data entry and validation amoided with the
capability of direct data transfers into databamed/or spreadsheets for
further analysis. However, as noted earlier, usthe Internet does not
reduce the cost of survey design and may actuallyease costs as
compared to other survey methods that do not regempensive initial
programming or software development in addition starvey content
development. Internet survey development costsbeareduced through
use of dedicated survey systems. While versatite eqpensive Internet
survey design systems do exist (Creative Researster@s, 2006; Survey
Said, 2005), there are very few inexpensive or fréernet survey design
systems that follow research-based Internet sudesign practices and
provide the researcher with the possibility of adgdsurvey features that
explore what survey systems may accomplish. Irdigichigh cost is not
an indication of quality in that a survey systerfioiws best practices in
survey design and delivery as defined by acadeasiearch.
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Figure 2: Relative cost of survey methodologies

Internet Survey Types

In addition to cost, there are other issues asttiaith the selection
of Internet survey systems. Internet survey systerasademic
understanding of Internet survey methodology, dveldptions available
for Internet surveys are constantly changing.

According to a number of researchers, the threenaw ways to
deliver surveys and collect results from particigavia the Internet are
Email, customized applications, and web pages (&ndr Nonnecke, &
Preece, 2003; Davis, 1997; Eaton, 1997; Hudson.,e2@04; Solomon,
2001). These methods should be considered in theexto of the
information they can provide and how the survegdbvered.

Some of the relevant literature (Couper et al., 1208tanton &
Gogelberg, 2001; Truell, 2003) suggests that thpm@nsiderations in
comparing Internet survey methods are:
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- Adherence to known best practices in survey design,
. Ease of creation,

- Data collection options,

- Ease of delivery,

«  Acceptability to participants,

- Ease of data collection.

As discussed below, the optimal method for Intesugtey delivery is
typically a web page, but Email and customized igppbns are worthy of
discussion as they are also occasionally used ande effective. These
delivery methods are occasionally combined. Inipaldr, Email is often
used to distribute an invitation which providesikIto a web based
survey.

Email

Email offers the simplest method for conductingeinet surveys
(Simsek & Veiga, 2001; Venier, 1999). With Emalietsurvey designer
needs only to type the questions/items and sendssage. Unfortunately
the ease of creating Email for surveys is offsef variety of usability
issues including formatting, delivery success, andrpreting responses.
A further concern in Email survey selection is tiiatan be difficult for
the researcher to discover an appropriate populaifopotential Email
recipients.

Email Background

To appreciate the limits of Email's usefulness aslrdernet survey
option it is helpful to understand how Email is ggesed. Both an Email
server and client software are essential to thatiomre distribution, and
reception of EmailEmail server softwareeceives, stores, and distributes
Email messages. In addition to the fundamental tfons of Emalil
reception and distribution, Email server softwaftero examines Email for
spam, viruses, and malignant software attachments.

Unfortunately, both Email senders and recipientsrohave little or no
influence on the Email server administrator's deéfin of spam and
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malignant software attachments. It is often thee¢hat the sender and the
recipient are not aware of their respective Ematvers' policies.
Automatic changes to and removal of messages dftmurs in the
background without the awareness of either the eseodrecipient. Thus,
Email filtering creates the possibility that Emaill not be received, with
a resultant decrease in response percentagesafmn® that have nothing
to do with the survey respondents’ decisions ttigisate.

Survey respondents udeémail client softwareto view, edit, and
respond to Email. Email clients may be installedalty on the users'
systems with applications such as Microsoft Outl@ikcrosoft, 2006c)
and Eudora (Qualcomm Inc., 2006) or accessed thrgogular Internet
browsers such as Internet Explorer (Microsoft, 200@nd Firefox
(Mozilla Foundation, 2006), which in turn connead temote or
Internet/Web based Email client/server systems sastyahoo (Yahoo,
2006) and Gmail (Google, 2006b) that allow usersitaw their Email
though a web browser interface. Local Email cliesitgsh as Microsoft
Outlook and Eudora typically connect to a remoteatserver, download
new messages, and then store the messages onette hesd drive for
local reading and response.

Email Survey Concerns

The greatest concern in delivery of Email survéysconsistent
presentation. Despite sharing the Internet as anmmmtransportation
medium, the variety of Email clients and serversuse today create
conditions in which there are no reliable ways ticdpate how Email is
edited, processed, received, or viewed. Sinceaatigipants may not have
the same survey experience, this lack of consigtesreates unique
challenges for researchers who wish to collect diat&mail responses.

Email looks different when using different Emaiffteare clients and
there is no way for the Email sender (researche®nbw what type of
Email client participants will use to read the Ehf#oyanl, Balkey, &
Nall, 2003; McGraw, Tew, & Williams, 2000). This ismiportant because
different Email clients display text in radicallyifierent ways (Eaton,
1997; Gurney et al., 2004; Leung & Kember, 2005)m8& Email clients
will not present images in Email messages at alhilew others
automatically convert images into attachments tiegjuire additional
effort to view. Also, the attachments then will i associated with the
intended location in the text. In addition, manygutial participants lack
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the knowledge and/or motivation to view images k¢ only as
attachments.

Some Email servers such as those provided by thpailgio Lotus
systems routinely remove images and/or remove ftiimgaby converting
Email into plain text that has no formatting, suhbold or italic. As
noted in Figure 3, these changes created by Ermanikss and/or clients
result in delivery of a message that is perceivadesvhat differently by
various participants. Another consideration with Einail clients is that
users and/or their technical support staff can afteh do modify Email
viewing settings.

As compared to local Email clients, Internet bagedhil clients such
as Yahoo (Yahoo, 2006) and Google Email (Googl®6B) tend to offer
more consistent user experiences (Nielsen, 2008, Department of
Health and Human Services, 2005). However, as séstl later in the
context of web based surveys, even web pages dmffeit consistent
participant experience because Internet pages diffdrent in different
browsers (Koyanl et al., 2003).

Formatted Email
Questions in bold must be answered.
Q1) What is your favorite color?

Q2) How many years have you attended school?

Unformatted Email
Questions in bold nust be answered.
Ql) What is your favorite color?

@) How many years have you attended school ?

Figure 3: Changes in formatting affect the way ipgrants perceive and respond
to Email
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Another concern when using Email is the possibtlitgt messages will
not be received at all. Regardless of the recéiverethod of Email
reception, there is no way to be sure that a messageceived by the
potential respondent to a survey. The two primagsons for that are (1)
recipients not reading all their Email and (2) spfiters. Many persons
find Email, especially considerable numbers of Hmaiessages,
overwhelming, and they respond by ignoring mosalbitheir messages.
Other Email users scan their incoming messagesrasgond only to
trusted senders. In such situations, response wallese increased if the
sender is one that the recipient recognizes andiders trusted because
they have provided useful information or are impottto the sender
(Eaton, 1997; Tse, 1998). Thus, researchers mah wasrecruit the
assistance of trusted senders to send their message thus increase
response rates. "Trusted senders" are often awytfigtires or associations.

Spam filters, which identify Email as spam, are thap threat to
reliable Email delivery. A message identified asrapis unlikely to be
read. The rules filters use to identify Email mgesa as spam are
complicated and constantly changing. Further, ngessddentified as
spam are automatically deleted in a number of glacéhe Email sending
and receiving process. Potential participants ap¢ likely to have
complete control over which messages they actuedigeive. Some
messages may be deleted before they can read. chy fatential
participants are often unaware that many messatgiessed to them are
deleted both before and after they reach theirinbo

Mass emailing, such as often used by Internet sumsearch systems,
may unintentionally cause spam filters to deletaynaf the messages sent
to potential participants. Email survey deliveryeof requires that large
numbers of Email messages be delivered over a phddd of time. Some
spam filter algorithms look specifically for larggmbers of similar Email
messages delivered over a short period of time deidte them. Thus,
many Email messages will not be received by thenihtd recipients
(McConkey, Stevens, & Loudon, 2003; Royal, 2005).

There are some ways to reduce automatic spamirfitdor focused
bulk Email. These methods include introducing agdletween sending
of each message so that messages will not arrikalig slight changes to
each message, and sending from a trusted sendgrisInontext, trusted
senders would be from an Email address that theilEspam filter
considers an always accepted source of incominglEma
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Another concern with the use of Email for collegtsurvey data is that
Email replies do not have consistent response fixmgs an example,
responses to the question "How many years haveaytemded school?"
shown in Figure 4, survey participants may respun@&mail surveys in
very different ways (Hart, 2004). Some of thesepoese patterns are
difficult to code or interpret. For a variety of asons, including
unexpected responses, and time needed to hunaftcipant responses.
For example, open text responses to the questioumber of years of
school attendance might legitimately include "Afketway through my
Masters," "Until | was thirty," or "All my life." Tie researcher interested
in knowing the actual number of years would findifficult or impossible
to determine years of school attendance, when Hréicjpant started
schooling, or if the participant attended schooll-time. Open text
responses can also create coding problems. Fonmeawhen using an
open response format, if asked for their favoriog participants might
respond with shades of colors instead of primargprsodesired by the
researcher. Lime, Jade, and Avocado are all sha#dgeen that might fall
outside a researcher's coding scheme.

Some of these response issues may be addressed beidtér
instructions to the participant; but longer instros, even if used for the
sake of clarity, have been found to reduce respmatss (Baron, Manners,
Sinickas, Jones, & Hogben, 2005). Furthermore,rikBuctions may not
be followed(Bowers, 1999; Dillman, Tortora, ConrafitBowker, 1998;
Eaton, 1997). Thus, the inability to automate Enwdita collection
counters one of the greatest strengths of therlatethe ability to collect
data easily.
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Original Message
QL) What is your favorite color?

@) How many years have you attended school ?
Participant response at top

Li me

Sevent een

QL) What is your favorite color?

@) How nmany years have you attended school ?
Partici pant response in-text

Ql) What is your favorite color?

Jade

@) How many years have you attended school ?
Al the way through nmy Masters.

Participant response at bottom

Ql) What is your favorite color?

@) How many years have you attended school ?

G een
Until | was thirty

Participant response without sent content
Avocado, all ny life

Note: Emphasis added to show participant resporeses a

Figure 4: Different participant response patterhemresponding to Email

User Run Survey Programs

Some survey methods require respondents to dowrdoadrun a
specialized program in order to answer the surigger run survey
programs are programs that must be installed ame@nuthe computer the
participant is using. User run survey programs jg@vthe greatest control
over the participant experience as compared ta ethmputer based, self-
administered survey delivery systems (Bowers, 19B8Bparticular, they
can provide precise recording of the timing of usesponses, strong

control of item presentation, and very strong si&cur
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User run survey programs are included in this revircause they
often include the capability of delivering partiait responses over the
Internet. While survey applications have uniquerggths and offer the
advantages noted above, there are a number of neashy survey
applications are not the preferred method for hesurveys.

Particularly for self-administrated surveys, theager control provided
by applications is offset by unique issues inclgdihat of participation.
Unless survey participants are highly motivategbasticipate in a survey
and are able to install an appropriate applicatidedicated survey
applications are not an effective way to colleédbimation on the Internet
(Bowers, 1999; Dillman, Tortora, & Bowker, 1999; 1@ay et al., 2004;
Leung & Kember, 2005; Solomon, 2001). Eaton (1993%ed that there
are a variety of reasons why few users are wiltngownload, install, or
run an application from a relatively unknown sourtaPrairie (2006)
suggested that reasons users hesitate to downppdidagions include fear
of malignant applications, lack of ability to inétapplications, lack of
disk space, and/or restricted access to instapptications.

The nature of survey application distribution ame&lopment creates
added levels of complexity for researchers andgpants. Unfortunately,
because local applications cannot run properlyatoall, on all possible
computer configurations, different versions of tkervey must be
developed for all anticipated survey environmebsvelopment of survey
applications for all possible environments is bea/time resources of most
researchers. For instance, a program developedirntoon a Macintosh
computer will not run on a Windows system withaetompiling. In some
cases the code used to create the application themmmpiled for other
environments. Thus programs often require a spee#fision or later of an
operating system to run properly. Many researchegald not wish to
limit their access to participants by the type @emting systems that
participants use. Examples of downloadable surngpli@tions include
The Survey Applicatior(Sybase, 2003) and@oomerang(Zoomerang,
2006).

Brooks (1982) defines computer applications as taofeules that
make a computer run and shows that difficulty aodt ©f development
increase as complexity increases. Thus, a substgatition of the added
application development cost results from the egperof testing
exponentially increasing numbers of interactionsd ashesigning for
different operating systems.
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The addition of multimedia also adds to the comipyeaf application
development. For example, a survey that asked nelgpds to answer
guestions about a short video clip or a piece ofsimuvould be
experienced differently on computer systems withspeaker system, or
those with two, or five speaker systems. Qualitytrad speakers would
also affect the experience as would the resolwimhsize of video display
system.

It is worth noting that dedicated survey and tegtapplications are
often used in restricted environments such asngestenters (Educational
Testing Service, 2006; Kaplan, 2006). In these radletd environments,
dedicated testing applications are superior andralde because the
researcher can be sure that applications are lewtah a platform and in
an environment where they will work as expectede Tke of dedicated
applications also provides greater control of pietpry material.

Web Page Survey Systems

Creating a web page survey is not simply a matteramscribing a
paper survey into a web-based format. As discusetmv, there are many
special considerations in web page design.

According to Nielson (2004b) and Eaton (1997) webhhologies
address many of the problems inherent in presentand data retrieval
across a variety of participant computing operatiagvironments.
Participants navigate to the survey web site usiridniversal Resource
Link (URL) and interact with the centrally hostedntent using browser
software such as Internet Explorer (Microsoft, 2006r FireFox (Mozilla,
2006). Unfortunately, web browsers present Integwitent in slightly
different ways. As there are a variety of web bremssfor all major
operating systems, web content is both universatcessible and
experienced with slight differences by most paphgits.

HyperText Markup Language Background

Hypertext Markup Language (HTML) was created péytian
response to the wide variety of incompatible protecfor document
storage and presentation that existed when thenkttevas first developed
(Fitzgerald, 2002; Johnson, 2003; Yoder, 2003). \Wabe surveys are
typically developed in HTML and associated techgae that are
designed to be universally accessible through hetdorowsers.
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The HTML protocol was designed to provide univegsadimilar
presentation of content with platform and progradependence through a
set of standards and specifications maintained royndependent body
(World Wide Web Consortium, 2006). These standands intended to
allow the creation of documents that can be digaaiyn a predictable
manner on a wide variety of computer systems. Sucliversal
presentation of content was and is needed. In dny €990s, when the
Internet was becoming popular, there was a sedoasss problem in that
not all content was universally readable. For eXammord processed
documents created in a given application, such asrd8tar and
DisplayWrite, were not viewable or editable in atheord processing
applications (Wikipedia, 2006). Often, documenedilcreated by a given
application were not even viewable in different siens of the same
application. Even greater compatibility problemsisted with the
exchange of data between different operating system

While it lacks the ability to contain formatted d¢ent, plain text is a
universal standard for data exchange. That caragoimformation about
intended formatting. Figure 5 illustrates how theperText Markup
Language (HTML) uses rigidly specified tags to defiformatting. This
formatting method creates content intended to beewsally readable
regardless of browser type, operating system, anpter hardware.
HTML is readily interpreted by web browsers or otesuch as Microsoft
Internet Explorer (Microsoft, 2006a) and Mozillaréfox (Mozilla
Foundation, 2006). Such web browsers are availébteall popular
computer operating systems. For example, with HTMLpold word
would be placed between the tags kbld</b> or
<strongbold</strong>.

Thus the text file format that HTML uses is acceply browsers on
all operating systems. Unlike the proprietary mdthased by commercial
word processing applications, HTML tagging is v@grtable because it
follows a universal and published standard. Becdleg are texbased,
HTML documents can be created and/or modified withmerous
applications that are available in all popular agieg systems.
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HTML Code

<b >Bold</b><br>

<i>ltalic</i><br>

<i><pb>Bold Italic</b></i> <br>

<font size="1">Font size 1 </font><br>

<font size="2">Font size 2 </font><br>

<font size="3">Font size 3
(default)</font><br>

<font size="4">Font size 4 </font><br>
<font size="5">Font size 5 </font><br>

<font size="6">Font size 6 </font><br>

<p>Paragraph Spacép>
New Line<br>

Text

<hr>

Text

Result

Bold
Italic
Bold Italic

Font size 1
Font size 2
Font size 3 (default)

Font size 4
Font size 5

Font size
6

Paragraph Space

New Line
Text

Text

Note: HTML examples adapted from http://yacs.orgéydemo/htmiquickref.html

(Balch, 1998)

Figure 5: HTML Code Examples



