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ABSTRACT

Every research methodology for data collection has both strengths and limitations, and this is certainly
true for transaction log analysis. Therefore, researchers often need to use other data collection methods
with transaction logs. In this chapter, we discuss surveys as a viable alternate method for transaction log
analysis and then present a brief review of survey research literature, with a focus on the use of surveys
for Web-related research. The chapter then identifies the steps in implementing survey research and
designing a survey instrument. We conclude with a case study of a large electronic survey to illustrate
what surveys in conjunction with transaction logs can bring to a research study.

INTRODUCTION

Even the most ardent proponent of transaction log
analysis mustadmitthatthe method has shortcom-
ings (B. J. Jansen, 2006; Kurth, 1993), as do all
methodological approaches. These shortcomings
include a lack of understanding the affective,
situational, an cognitive aspects of system users.
Therefore, the researcher employing transaction
logs must look to other methods in order to ad-
dress some of these shortcomings. Fortunately, the

Web and other information technologies provide
a convenient means for employing survey and
survey research for such a purpose

Survey research is a method for gathering
information by directly asking respondents about
some aspect of themselves, others, objects, or
their environment. Survey instruments are a
data collection procedure that one can use in a
variety of research designs. Researchers can use
surveys to describe current characteristics of a
sample population. One can also use surveys to
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try to discover the relationship among variables.
Surveys gather data onrespondents’ recollections
or opinions; therefore, surveys provide an excel-
lent companion method for transaction logs that
typically focus exclusively on actual behaviors
of participants.

This chapter briefly reviews some previous
studies that used surveys for Web research. We
then discuss the types of surveys, the steps in sur-
vey research, and how to construct an appropriate
survey instrument. We then present a case study
and survey instrument to illustrate how surveys
can supplement and enhance an overall research
study that may also employ transaction logs.

REVIEW OF LITERATURE

Although surveys have been used for hundreds
of years, the Web provides a remarkable channel
for the use of surveys to conduct data collection
(K.J. Jansen, Corley , & B. J. Jansen, 2006) (K. J.
Jansen, Corley , & Jansen, 2006). Many of these
Internet surveys have focused on demographical
aspects of Web use over time (Kehoe & Pitkow,
1996) or one particular Website feature (Waite
& Harrison, 2002). Treiblmaier (2007) presents
an extensive review of the use of surveys for
Website analysis.

Survey respondents may include general Web
users or samples from specific population. For
example Jeong, Oh, and Gregoire (2003) surveyed
travel and hotel shoppers, Huang (2003) surveyed
users of continuing education programs, and Kim
and Stoel (2004) surveyed female shoppers who
have purchased apparel online.

For academic researchers, a convenience
sample of students is often used to facilitate survey
studies, including the users of Web search engines
(Spink, Bateman, & Jansen, 1999). McKinney
Yoon and Zahedi (2002) used both undergradu-
ate and graduate students as their sample exam-
ining use of a Website. The major advantages
of using students that are often cited include a

homogeneous sample, access (Huizingh, 2002),
their familiarity with the Internet (B. J. Jansen &
McNeese, 2005) (Bernard J. Jansen & McNeese,
2005),and creation of experimental settings (Rose,
Meuter, & Curran, 2005). There are concerns
in generalizing these results (Abdinnour-Helm,
Chaparro, & Farmer, 2005), most notably for
Websites and services where students have lim-
ited domain or system knowledge (Kim & Stoel,
2004; Koufaris, 2002). However, as a sample of
demographic slice of the Web population, students
appear to be a workable convenience sample with
results from studies with student (c.f., B. J. Jansen
& McNeese, 2005; Kellar, Watters, & Shepherd,
2007) (c.f., Bernard J. Jansen & McNeese, 2005;
Kellar, Watters, & Shepherd, 2007) similar to
those using more rigorous sampling methods (c.f.,
Hargittai, 2002; Kehoe & Pitkow, 1996).

An increasing important type of survey in-
struments are electronic or Web surveys. Jansen,
Corley, and Jansen (2006) define an electronic
survey as “one in which a computer plays a major
role in both the delivery of a survey to potential
respondents and the collection of survey data
from actual respondents” (p. ). Several research-
ers have examined electronic survey approaches,
techniques, and instruments with respect to
methodological issues associated with their use
(Couper,2000; Dillman, 1978; Fink, 1995; Fowler,
1995; Krosnick, 1999; Sudman, Bradburn, &
Schwarz, 1996). There have been mixed research
results concerning the benefits of electronic sur-
veys (Kiesler & Sproull, 1986; Mehta & Sivadas,
1995; Sproull, 1986; Tse et al., 1995). However,
researchers generally agree that electronic surveys
offer faster response times and decreased costs.
The electronic and Web-based surveys allow
for a nearly instantaneous data collection into a
backend database, which reduces potential errors
caused by manual transcription.

Regardless of which delivery method used,
survey research requires a detailed project plan-
ning approach.
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PLANNING AND CONDUCTING A
SURVEY

Although it may seem that conducting a survey
is an easy task, one must employ a detailed plan-
ning process if survey research is to be successful.
The goal of any survey is to shed insight into
how the respondents perceive themselves, their
environment, their context, their situation, their
behaviors, or their perceptions of others.

To execute a survey, the researcher must iden-
tify the content area, construct the survey instru-
ment, define the population, selectarepresentative
sample, administer the survey instrument, analyze
and interpret the results, and communicate the re-
sults. These steps are somewhat linear but are also
overlapping and may require several iterations. A
10-step survey research process is illustrated in
Table 1, based on a process outlined in (Graziano
& Raulin, 2004).

Step 1 and Step 2: Determine the specific de-
sired information and define the population thatis
being studied. The information being sought and
the population to be studies are the first tasks of the
survey researcher. The answers to these questions
are based on the goals of the survey research and
drive both the construction and administration of
the survey. If one uses a survey as a supplement to

Table 1. Ten step process for conducting a survey

on-going Web log analysis, then these questions
may already be partially answered.

Step 3: Decide how to administer the survey.
There are many possibilities for administering a
survey, ranging from face-to-face (i.e., an inter-
view), to penand paper, to the telephone (i.e., phone
survey), to the Web (i.e., electronic survey). A
survey can also be amixed mode survey, combin-
ing more than one of these approaches. The exact
method really depends on the answers to steps
one and two (i.e., what information is needed and
what population is studied). Used in conjunction
with Web log analysis, surveys can be conducted
prior to or after a lab study, or one can administer
a survey to get insight into the demographics of
the wider Web population.

Step 4: Designing a survey instrument. Devel-
opingasurvey instrument takes several steps. The
researcher must determine what questions to ask,
in what form, and in what order. The researcher
must construct the survey so that it adequately
gathers the information being sought. A basicrule
of survey research is that the instrument should
have a clear focus and should be guided by the
research questions or hypotheses of the overall
study. This implies that survey research is not
well suited to early exploratory research because
it requires some orderly expectations and focus
of the researcher.

STEP ACTIONS
1 Determine the specific desire information
2 Define the population that is being studied
3 Decide how to administer the survey
4 Designing a survey instrument
5 Pretest the survey instrument with a sub-sample
6 Select a sampling approach and representative sample
7 Administer the survey instrument to the sample
8 Analyze the data
9 Interpret the findings
10 Communicate the results to the appropriate audience
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Step 5: Pretest the survey instrument with a
sub-sample. Once the researcher has the survey
instrumentready and refined, the researcher must
pilot test the survey instrument. In this respect,
a survey instrument is like developing a system
artifact, where asystemis betatested prior to wider
deployment. Generally, one conducts the pilot test
on a sample that represents the population being
studied, after which the researcher may (gener-
ally, will) refine the survey instrument further.
Depending on the extent of the changes, the survey
instrument may require another pilot test.

Step 6: Select a sampling approach and rep-
resentative sample. Selecting an adequate and
representative sample is a critical and challeng-
ing factor when conducting survey research. The
population for survey study is the larger group
about or from whom the researcher desires to
obtain information. From this population, one
generally surveys a representative sample. If
the researcher is administering a survey to the
respondents of a laboratory study, the represen-
tativeness is not a problem, as the respondents are
already the sample from the chosen population.
However, if one is looking at the Web popula-
tion, this population is so large and diverse. It is
impossible to question every member. One should
carefully select a representative sample.

Whenever one uses a sample as a basis for
generalizing to a population, the researcher is
engaging in an inductive inference from the spe-
cific sample to the general population. In order
to have confidence in inductive inferences from
sample to population, the researcher must care-
fully choose the sample to represent the overall
population. This is especially true for descriptive
research, where the researcher wishes to describe
some aspect of a population that may depend on
demographic characteristics. In other cases, such
asverifyingthe application of universal theoretical
constructs, for example, Zipf’s Law (Zipf, 1949),
sampling is notas important since these universal
construct should apply to everyone within the
population.

Sampling procedures typically fall into three
classifications, convenience sampling (i.e., select-
ing a sample with little concern for its representa-
tiveness to some overall population), probability
sampling (i.e., selecting a sample where each
respondent has some known probability of being
included in the sample), and stratified sampling
(i.e., selectingasample thatincludes representative
samples of each subgroup within a population).

Step 7. Administer the survey instrument to the
sample. For actually gathering the survey data,
the researcher must determine the most appropri-
ate manner to administer the survey instrument.
Many surveys are administered via the Web
or electronically, as the Web offers substantial
benefits in its easy access to a wide population
sample. Additionally, administering a survey
electronically, even in a laboratory study, has
significant advantages in terms of data prepara-
tion for analysis. The survey can be administered
once to a cross sectional portion of the population
or one can administer the survey repeatedly over
time to the same sample population.

Step 8. Analyze the data. Once the data is
gathered, the researcher must determine the ap-
propriate method for analysis. The appropriate
form of analysis is dependent on the research
questions, hypotheses, ortypes of question used in
the survey instruments. The available approaches
are qualitative, quantitative, or mixed methods.

Step 9: Interpret the finding. Like many
research results, the interpretation of survey
data can be in the eye of the beholder as what
the results mean. When results are in question,
it may point to the need for further research.
One of the best aids in interpreting results is the
literature review. What have results from prior
work pointed out? Are these results in line with
those priorresearches? Or, do the results highlight
something new?

Step 10: Communicate the results to the ap-
propriate audience. Finally, the results of any
survey research must be packaged for the intended
audience. For academic purposes, this may mean
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ascholarly paper or presentation. For commercial
organizations, this may mean a white paper for
system developers or marketing professionals.

Each of these steps can be challenging. How-
ever, designing a survey instrument (e.g., steps
4 and 5) can be the most difficult aspect of the
survey research. We address this development in
more detail in the following section.

DESIGNING A SURVEY
INSTRUMENT

Before designing a survey instrument, the re-
searcher must have a clear understanding of the
type of data desired and must keep the instrument
focused on that area. The key to obtain good data
via a survey is to develop a good survey instru-
ment that is based on the research questions. The
researcher should develop a set of objectives with
aclearlistofall needed data. These research goals
and list of needed data will serve as the basis for
the questions on the survey instrument.

A survey instrument is a data collection method
that presents a set of questions to a respondent.
The respondent’s responses to the questions pro-
vide the data sought by the researcher. Although
seemingly simple, it can be very difficult to de-
velop a set of questions for a survey instrument.
Some general guidelines for developing survey
instruments are:

. Provide instructions for completing the
survey instrument: To assist in ensuring
thatone collects valid survey results, include
instructions on how to respond to questions
on the survey instrument. Generally, there
is a short introductory set of instructions
usually at the top of the survey instrument.
Provide additional instructions for specific
questions if needed.

. Place question concerning personal infor-
mation at the end of the survey: Demo-
graphic information is often necessary for
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survey research. Place these questions at the
end of the survey. Providing personal data
may annoy some respondents, resulting in
incomplete or inaccurate responses to the
survey instrument.

. Group questions on the instrument by
subject: If the survey instrument has more
than ten or so questions, the questions need
to be grouped by some classification method.
Generally, grouping the questions by subject
is a good organization method. If the instru-
ment has multiple groups of questions, each
group should have a heading identifying
the grouping. Grouping questions allows
the respondents to focus their responses
around the central theme of the group of
questions.

. Present each questions and type of ques-
tion in a consistent structure: A consis-
tent structure makes it much simpler for
respondents and increases the likelihood of
valid data. Explain the proper method for
responding to each question and ensure that
the response methods for similar questions
are consistent throughout the instrument.

There are three general categories of survey
questions, (1) multiple-choice, (2) Likert-scale,
and (3) open-ended questions.

Multiple-Choice Question

Multiple-choice questions have a closed set of
response items for the respondents to select.
Multiple-choice questions are used when the
researcher has a thorough understanding of the
range of possible responses.

The items for multiple-choice questions must
coverallpossible alternatives that the respondents
might select and each of the items must be unique
(i.e. they donot overlap). Since presenting all pos-
sible alternatives is a difficult task, the researcher
should include a general catch-all item (e.g., None
of the above or Don’t know) at the end of a list of
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Examples of multiple-choice questions

What is your gender?

b. Female

Which features of Instant Messaging programs do you find most useful when it comes to
a. Male sharing information with teammates?

a.  Real-Time Chat
b.  File Sharing

c.  Chatlogs

d.  None

Example of a Likert-scale rating question

Individual
1 2 3 4 5
* * * * *

On a scale of 1-7, would you search individually or together with your workmates if you do not know anything about the problem?

Collaborate

7

*

Example of a Likert-scale ranking question

applications for group projects?

Email

Instant messaging
Face-to-face meetings
Telephone

Others (please elaborate)

oo ow

On a scale of 1-5 (1-never used, 5 - use every day), how experienced are you with using the following communication / collaboration

item choices. This approach helps improve the
accuracy of the data collected.

Likert-Scale Question

With Likert-scale questions, the items are arranged
as a continuum with the extremes generally at
the endpoints. Likert-scale questions may have
the respondent indicate the degree to which they
agree with a statement or rank a list of items.

Open-Ended Question

Open-ended questions have no list of items for
the respondent to choose from.

Open-ended questions are best for exploring
new ideas or when the researcher does not know
the any of the expected responses. As such, the
open-ended questions are great for qualitative
research. The disadvantages to using open-ended
questions are that it can be much more time con-
suming and difficult to analyze the data if one is
doing quantitative research, as each question must
be coded into order to derive variables.

Iftheresearcher knows a partial list of possible
responses, one can create a partially open-ended
question.
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Example of an open-ended question

solve a problem or perform a task on the Web.

As part of your project, I believe that you must have confronted a situation when you did not really know how to proceed in order to

(a) Can you speak about a specific instance of your project work of this nature?

Example of a partially structured question

a.  Real-Time Chat
b.  File Sharing

c.  Chatlogs

d.  Others

e. None

Which features of Instant Messaging programs do you find most useful when it comes to sharing information with teammates?

A CASE STUDY USING SURVEY
METHODOLOGY

Referring to the nine-step method outlined above
for designing and conducting survey research and
the procedures for developing a survey instrument,
wepresentacase study of the survey research from
the Pew Internet & American Life Project.

Pew Internet & American Life Project

Since December 1999, the Pew Research Center
basedin Washington, D.C., USA regularly reports
findings on subjects such as teenagers’ and senior
citizens’ use of the Internet, broadband adoption,
trends inemailuse, employment of search engines,
use of the Internet to gather news (especially
about politics), blog creation and readership, and
trends in music and movie file sharing. The Pew
Internet & American Life Project (the Project) has
examined how people’s Internet use affects their
families, communities, health care, education,
civic involvement, political life, and work places.
Additionally, the Project uses regular surveys to
track online life.
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As of 2007, the Project has issued more than
100 reports based on social issues and online ac-
tivities. It also has focused research on important
public policy questions such as public attitudes
about trust and privacy online, development of
e-government, intellectual property issues, the
impact of spam, and the status of digital divides.
The Projectis non-partisan and takes no positions
on policy matters. All of its reports and datas-
ets are available online for free at: http:/www.
pewinternet.org.

Exploratorium Survey Overview

Sponsored by the Pew Internet and American
Life Project, the Exploratorium Survey obtained
telephone interviews with anationally representa-
tive sample of 2,000 adults age 18 and older living
in the continental United States (US) telephone
households. The survey was constructed by Princ-
eton Survey Research Associates International
(PSRALI). The interviews were conducted in Eng-
lish by Princeton Data Source, Limited Liability
Company (LLC) from 9 January to 6 February
2006. Statistical results are weighted to correct
known demographic discrepancies. The margin
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of sampling error for the complete set of weighted
datais£2.5%. The number of adult Internet users
is 1,447 withamargin of sampling error of +£2.9%.
Details on the design, execution and analysis of
the survey are discussed below.

Design and Data Collection
Procedures

Sample Design

The sample was designed to represent all conti-
nental US. telephone households. The telephone
sample was provided by Survey Sampling Inter-
national, LLC according to PSR Al specifications.
The sample was drawn using the standard /ist-as-
sisted random digit dialing (RDD) methodology.
Active blocks of telephone numbers (area code
+ exchange + two-digit block number) that con-
tained three or more residential directory listings
were selected with probabilities in proportion to
their share of listed telephone households. After
selection, two more digits were added randomly
to complete the number. This method guarantees
coverage of every assigned phone number regard-
less of whether that number is directory listed,
purposely unlisted, or too new to be listed. After
selection, the numbers were compared against
business directories to match numbers purged.

Contact Procedures

Interviews were conducted from 9 January to 6
February2006. As many as 10 attempts were made
to contact every sampled telephone number. The
sample was released for interviewing inreplicates,
which are representative sub-samples of the larger
sample. Using replicates to control the release of
sample ensures that complete call procedures are
followed for the entire sample.

Calls were staggered over times of day and
days of the week to maximize the chance of
making contact with potential respondents. Each
household received at least one daytime call in

an attempt to find someone at home. In each
contacted household, interviewers asked to speak
with the youngest adult male currently at home.
If no male was available, interviewers asked to
speak with the oldest female at home. This sys-
tematic respondent selection technique has been
shown to produce samples that closely mirror the
population in terms of age and gender.

Weighting and Analysis

Weighting is generally used in survey analysis
to compensate for patterns of non-responsive-
ness that might bias results. The weight variable
balances the interviewed sample of all adults to
match national parameters for sex, age, educa-
tion, region based on US Census definitions,
race, Hispanic origin, and population density. The
White, non-Hispanic subgroup was also balanced
on age, education and region. These parameters
came from a special analysis of the U.S. Census
Bureau’s 2005 Annual Social and Economic
Supplement (ASEC) that included all households
in the continental US having a telephone.
Weighting was accomplished by using sample
balancing, a special iterative sample weighting
program that simultaneously balances the distribu-
tions of all variables using a statistical technique
called the Deming Algorithm. Weights were
trimmed to prevent individual interviews from
having too much influence on the final results.
The use of these weights in statistical analysis
ensures that the demographic characteristics of
the sample closely approximate the demographic
characteristics of the national population. Table
2 compares weighted and un-weighted sample
distributions to population parameters.

Effects of Sample Design on Statistical
Inference

Post-data collection statistical adjustments require

analysis procedures that reflect departures from
simple random sampling. PSRAI calculates the
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Table 2. Sample demographics

2005 PARAMETER UN-WEIGHTED DEN(I\I)\I;]S(\}Y{E%G HT
Gender
Male 48.1% 44.9% 48.2%
Female 51.9% 552% 51.8%
Age
18-24 12.6% 6.5% 12.4%
25-34 17.7% 12.6% 18.0%
35-44 19.9% 18.2% 19.9%
45-54 19.5% 20.8% 19.3%
55-64 13.8% 17.8% 13.5%
65+ 16.5% 24.1% 16.8%
Education
Less than HS Grad. 15.0% 8.9% 12.8%
HS Grad. 36.1% 31.9% 35.6%
Some College 23.1% 24.0% 24.0%
College Grad. 25.8% 35.2% 27.6%
Region
Northeast 19.0% 17.5% 19.0%
Midwest 23.1% 25.7% 24.1%
South 35.9% 36.9% 352%
West 22.0% 20.0% 21.6%
Race/Ethnicity
‘White/not Hispanic 71.2% 82.7% 73.5%
Black/not Hispanic 10.9% 8.8% 11.1%
Hispanic 12.1% 6.0% 10.7%
Other/not Hispanic 5.8% 2.4% 4.8%
Population Density
1 - Lowest 20.1% 26.5% 20.9%
2 20.0% 22.8% 20.6%
3 20.1% 21.4% 20.5%
4 20.2% 15.6% 19.5%
5 - Highest 19.6% 13.8% 18.4%

effects of these design features so that an appro-
priate adjustment can be incorporated into tests
of statistical significance when using these data.
The so-called “design effect” or deff represents
the loss in statistical efficiency that results from
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systematic non-response. The total sample design
effect for this survey is 1.28.

PSR Al calculates the composite design effect
for a sample of size n, with each case having a
weight, w, as:
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nzn: w’
deff =—=——

(;W"T (1)

In a wide range of situations, the adjusted
standard error of a statistic should be calculated
by multiplying the usual formula by the square
root of the design effect (Vdeff). Thus, the formula
for computing the 95% confidence interval around
a percentage is:

ﬁi[@xl.% Mj
4 )

where p is the sample estimate and 7 is the un-
weighted number of sample cases in the group
being considered.

The survey’s margin of erroris the largest 95%
confidence interval for any estimated proportion
based on the total sample— the one around 50%.
For example, the margin of error for the entire
sample is +2.5%. This means that in 95 out every
100 samples drawn using the same methodology,
estimated proportions based on that the entire
sample will be no more than 2.5 percentage
points away from their true values in the popu-
lation. The margin of error for estimates based
on adult Internet users is £2.9%. It is important
to remember that sampling fluctuations are only
one possible source of error in a survey estimate.
Other sources, such as respondent selection bias,
questionnaire wording and reporting inaccuracy,
may contribute additional error of greater or less
magnitude.

Response Rate

Table 3 reports the disposition of all sampled
telephone numbers ever dialed from the original
telephone number sample. The response rate
estimates the fraction of all eligible respondents
in the sample that were ultimately interviewed.

At PSRAL, it is calculated by taking the product
of three component rates:

° Contact rate: The proportion of working
numbers where a request for interview was
made — of 78 percent

° Cooperation rate: The proportion of con-
tactednumbers where a consent forinterview
was at least initially obtained, versus those
refused — of 43 percent

. Completion rate: The proportion of initially
cooperatingand eligible interviews that were
completed — of 88 percent

Thus, the response rate for this survey was
about 30 percent.

A complete exploratorium survey is presented
in Appendix 1.

CONCLUSION

Transaction logs are an excellent means for re-
cording the behaviors of system users and the
responses of those systems. However, transac-
tion logs are ineffective as a method of gaining
an understanding of the underlying motivations,
affective characteristics, cognitive factors, and
contextual aspect that influence these behaviors.
Used in conjunction with transaction logs, surveys
can be an effective method for investigating these
aspects. The combined methodological approach
can provide a richer picture of the phenomenon
under investigation.

In this chapter, we have reviewed a ten-step
procedure for conducting survey research, with
explanatory notes on each step. We then discussed
the design of a survey instrument, with examples
of various types of questions. Finally, we ended
the chapter with a case study highlighting the
telephonic survey.
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Table 3. Sample disposition

CATEGORY OCCURRENCE/PERCENTAGE
Total Numbers Dialed 13,087
Business 1,156
Computer/Fax 891
Cell Phone 22
Other Not-Working 2,385
Additional Projected 757
Working Numbers 7,876
Working Rate 60.2%
No Answer 185
Busy 47
Answering Machine 1,276
Callbacks 74
Other Non-Contacts 132
Contacted Numbers 6,163
Contact Rate 78.2%
Initial Refusals 2,762
Second Refusals 749
Cooperating Numbers 2,652
Cooperation Rate 43.0%
No Adult in Household 25
Language Barrier 355
Eligible Numbers 2,272
Eligibility Rate 85.7%
Interrupted 272
Completes 2,000
Completion Rate 88.0%
Response Rate 29.6%
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