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Abstract:

The purpose with our thesis is to compare traditional paper questionnaires and Web
questionnaires. A problem with mixed mode surveys, comparing telephone interviews and web
surveys, has been that the diverse methods have generated different answers. We assumed that
the same differences could appear when comparing paper- and web-questionnaires. To
investigate this we have conducted a paper- and a web- questionnaire, involving 80 respondents.
To test our collected data we have used a Test of Homogenity- Pearson’s Chi square test (X?).
The result of our study indicates that there are differences between the two methods. The most
prominent finding is that there is a major difference between genders when answering the web-
questionnaire. This difference was not found in the paper- questionnaire.
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Abstrakt:

Syftet med var uppsats & att jamfora pappers- och webbenkéter. Tidigare mixed mode
undersokningar, dar man jamfort telefonintervjuer och webbenkéter, har genererat skillnader i
svaren mellan de olika metoderna. For att undersbka detta gjorde vi en pappersenkéd och en
webbenkét som 80 respondenter fick besvara. For att understka vara insamlade data anvande vi
oss av ett Test of Homogenity- Pearson’s Chi square test (X2). Resultatet av var undersokning
visar pa att det finns skillnader mellan de tva metoderna. Den mest framtradanden skillnaden &r
mellan konen pa webbenkdten. Samma skillnad uppstod dock inte mellan kénen pa
pappersenkéten.
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1 Introduction

Web surveying over the Internet is now an established part of market research.
However the behavior of respondents in terms of their interaction with the
guestionnaires has not been studied closealy. (Jeavons, A, 2000)

Web surveying provides means to collect data in huge samples at incredible speed and
at low costs. However, one of problems facing online surveys is the concern that they
may not capture representative samples. Accuracy of inferences about an entire
population, based on survey results, depends on representative sampling. Since all
members of a population does not have access to the Internet, it is questionable whether
you can make accurate inferences from online surveys, especialy if those with online
access systematically differ in character from those without online access. Weighting
the analysis might help, but no amount of weighting can turn an "online person” into a
non- online person. However, online methods can be highly effective, practical
methods of conducting research under the right circumstances. (Grisaffe, D, 2001)

1.1 Problem description

The household Internet access has increased rapidly in recent years. This has made it
possible to conduct web surveys collecting data directly into a database. A web survey
is not burden with prime costs and is therefore a popular aternative to the traditional
methods of surveying. In our opinion, research in this field is mainly focused on how to
conduct web surveys with a representative sample of people. However, more research
has to be made before making generalizations from these surveys. Another problem
facing researchers is that so called mixed mode surveys, comparing web surveys to
interviews made by telephone, despite identical questions and order independent of
method, have displayed differences in the answers.

Questions characterized as facts, do not differ much whether they are asked on the web
or over the phone. Attitude questions however do present major differences between the
two methods. A majority sees these differences as method effect and not as a sampling
difference. It is known that in surveys over the Internet the respondents avoid extreme
values in scaling questions. Today there is no answer to that behavior and that is a
reason why it is important that the research is continued. In that way we might have a
greater knowledge and understanding how to use the Internet to make both qualitative
and quantitative surveys. (Taylor, H, 2000)

The differences between answers from web questionnaires and paper questionnaires
might pose a problem. It would therefore be favorable to define what the differences are
and what factors that might cause them.

Our main interest is to examine whether there are differences in the answers depending
on the use of paper questionnaires or web questionnaires. We have not found any
previous research on the comparison of these two methods and find the topic interesting
to investigate.
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1.2 Purpose

The purpose with our thesis is to examine and describe the differences, if any, in the
answers depending on whether the test subjects have answered a traditional paper
guestionnaire or a Web questionnaire.

1.3 Expected result

We expect to be able to present possible differences and similarities between the two
survey methods in regard to their outcome.

1.4 Disposition

In the first part of the thesis we describe the method that we used for our survey and
possible sources of error. The method section consists of information about the
software, variables, population, the survey and the comparisons. The next part is
“Background research”, where we present some of the research areas in surveying,
guestionnaire design, usability and how to do statistical calculations. We consider this
part to be important and necessary for the understanding of our thesis. In the parts three
to five, we present our data with descriptive statistics, analyze the comparisons and
present our conclusions. Finally we discuss our work and present a short summary of
our thesis.

1.5 Method

Data have been collected in a quantitative way using paper questionnaires and web
questionnaires.

1.5.1 Software

The web questionnaire has been constructed using the Mod_survey software for
designing and collecting answers for web surveys. Mod_survey is developed at ITM by
Joel Palmius. “ Mod_Survey is a mod_perl module for Apache. It is used as a content-
handler for "survey" files, or in other words for files containing questionnaires
described in an XML-based tag notation defined in the Survey v3.0.0 DTD” . (Paimius,
J, 2001)

For the statistical calculations we have used the SPSS software, developed for data
mining technology and analytic solutions. (SPSS, 2001)
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1.5.2 Experimental design

We have used an experimental design to conduct our survey. The method of our
experiment is taken from Colin Dyer's book “Beginning Research in Psychology”.
According to him the definition of an experiment is*“ a method of research in which the
researcher deliberately intervenes in order to introduce changes into a situation, with
the intention of observing the effects of those changes on the process being studied” .
The aim of the experiment as a method of research is to find and identify casua
relationships between variables. (Dyer, C, 1995)

1.5.3 The independent variable (V)

The 1V is the variable that has to be identified as a possible cause of the phenomenon
being observed. The experimenter changes the value or level of the IV in order to
observe whether any consequent changes occur in the dependent variable of the
experiment. (Dyer, C, 1995) In our survey the independent variables are the
guestionnaire mode answered and sex. We have selected a sample based on an equal
amount of both men and women and made a comparison based on which questionnaire
answered.

1.5.4 The dependent variable (DV)

The DV isthe variable thought to be casually linked to the IV, and therefore is expected
to change its value in response to any changes induced to the 1V. Throughout an
experiment this variable has its value measured in order to detect any such changes in
response to manipulations of the 1V. These measurements congtitute the data of the
experiment. (Dyer, C, 1995)

The dependent variables in this case are the answers of the questionnaires.

1.5.5 Other variables

There are always more variables in an experiment part from the IV and the DV. Many
of them have potential influence on the value of the DV. (Dyer, C, 1995)

One such example is participant (subject) variables, which can congtitute differences
between participants, such as levels of intelligence, motivations and expectations. To
avoid such differences in our survey, we have sampled participants with similar levels
of education.
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1.5.6 Population/ sample

The population consists of students at the Department of Information Technology and
Media ITM) at Mid Sweden University. Out of these students we have at random
chosen 80 persons studying systems science to participate in our survey. These students
were selected from the four classes available. We consider that these persons have a
quite similar background, for example amount of computer experience and Internet
usage. The names were taken from lists that were cut in dlips of paper. Every list of
names was treated separately, and from each list we randomly selected the participating
students. Out of each class eight people were selected to answer a paper-questionnaire
and twelve selected to answer a web-questionnaire. When assigning the students to
either one of the two methods we decided to let a larger sample answer the
guestionnaire on the web because we wanted to use al the computers available. This
arrangement will not affect the statistical calculations.

1.5.7 The survey

The survey consisted of a paper-questionnaire (PQ) and a web-questionnaire (WQ).
Each contained twelve questions concerning both fact-based and opinion-based
guestions. The questions were identical and appeared in the same order independently
of method. The design of the questionnaires was as identical as possible. The questions
were closed-ended to make them quick and easy for the respondents to answer and to
make them easy to code and analyze. The questionnaire (English and Swedish versions)
is displayed in the appendix (1a and 1b)

The survey was conducted over three days. The respondents to the questionnaires were
divided into four groups containing 20 persons in each group. Eight persons in each
group were assigned to answer the questionnaire on paper and twelve on the web.

1.5.8 Pilot study

Surveys often have problems with unclear wording, confusing design, questions that are
difficult to understand and typos. This can easily be corrected by a small pilot test.
Therefore we tested our questions on a selected group of ten people before finalizing
the questionnaires. The test was conducted outside the school environment to avoid that
the same persons would be sampled to our survey. Their feedback helped us clarify and
improve our survey and reduce measurement errors.
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1.5.9 Independent subject design

In this experiment design you take a single sample of individuals, and assign each
participant at random to either one of two conditions. One of the groups constitutes the
experimental (treatment) condition, and the other the control (untreated) condition. The
independent subject design aims to maximize the chances for arguing that any changes
toaDV are caused by changesto thelV. (Dyer, C, 1995)

In our study we assigned the student sample group to answer either a PQ or aWQ. As
mentioned above the respondents were selected from ITM to make sure that the groups

were as equal as possible.

We measured the results of each method separately and in the end compared the two
conditions using atest statistic. In figure 1 there is amodel over our experiment design.

Random sampl e of
students at ITM

v

Random allocation of participantsto

web or paper
Experimental Control condition
condition Web Paper
Measures of the DV Measures of theDV

Comparison of conditions using a test
statistic

Figure 1. Model of the experiment design.
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1.5.10 Comparison model

Below is a model over the four different comparisons made out of the collected data
(figure 2). The first comparison was made between PQ and WQ despite genders. In the
second and third comparisons we looked at the eventual differences between PQ and
WQ when answered by women or men respectably. The fourth and last comparison was
conducted through comparing genders answering WQ versus genders answering PQ.

wQ — 3 PQ
1 Comparison Web-questionnaires versus
Paper- questionnaires despite genders.
wQ PQ
2. women € women ——» Comparison Women on Web- questionnaires
versus Paper- questionnaires.
3. WQ PQ Comparison Men on Web- questionnaires
Men <+—Pp Men —» versus Paper- questionnaires.
4 wWQ wWQ
women [€—P Men \
Comparison Genders on Web- questionnaires
versus Genders on Paper- questionnaires.

PQ PQ /

Women ¢ > Men

Figure 2: Model over the four different comparisons made out of the collected data.
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1.5.11 Analysis

To test our collected data we have used a Test of Homogeneity- Pearson’s Chi square
test (X?). The test is based on difference between observed frequencies and expected
frequencies.

The null hypothesis (Ho) is that there are no differences between the two survey
methods. The null hypothesis will be rejected if the p-value is 0.05 or less.

Ho : There are no differences between paper-questionnaires and web-questionnaires.

For our analysis we have choosen a significance level of 0.05, but we have aso
accounted for those questions that have a p-value between 0.05 and 0.1.

The testing of significance is valid for all of the comparisons we have made. However,
the last comparison, genders answering WQ versus genders answering PQ, is not
statistically measured. We have used the Pearson’s Chi sguare test to examine whether
there are any significant differences between genders. But when comparing the
differences between the PQ and the WQ we have only compared them towards one
another to see if they are similar.

For a more detailed description of Pearson’s Chi square test, see section 2.5 Pearson
Chi sguare test (X?).

1.5.12 Presentation

The results are presented in two different types of tables, as a comparison of the results
depending on the independent variables. One of the tables shows the significance
levels. In this table, questions showing a significant difference are marked in yellow
and in a bold type. Those questions close to be significant are colored in blue. The other
table presents calculations in percentage of all questions that have a p-value below 0.1
and therefore are worth examining further.

1.6 Possible sources of error

While conducting surveys there are always sources of error that might occur.

The power of a sample survey is the ability to estimate the distribution of a
characteristic in a defined population. Sample surveys are subject to four major sources
of error, and each must be attended to in order to have confidence in the precision of
the sample survey estimates. Any sample survey, for which it is clamed that a
relatively precise estimate of the distribution of a characteristic within a population is
being made, must attend to the reduction of all four sources of error. (Dillman, D &
Bowker, D K, 2001)



Mixed Mode Surveying 8
A Comparison of Paper-questionnaires
And Web-questionnaires

These errors are:

Coverage error: The result of all units in a defined population not having a
known nonzero probability of being included in the sample drawn to represent the
population.

Sampling error: The result of surveying a sample of the population rather than
the entire population.

Measurement error: The result of inaccurate responses that stem from a poor
guestionnaire, poor interviewing, survey mode effects and/or some aspect of the
respondent’ s behavior.

Nonresponse error: The result of nonresponse from people in the sample, who, if
they had responded, would have provided different answers to the survey
guestions than those who did respond to the survey.

(Dillman, D & Bowker, D K, 2001)

In our survey we have tried to reduce these errors by selecting the sample at random
from the population, in this case the students at ITM. To reduce the sampling error, data
were collected from different classes at ITM. To reduce the measurement errors we
made a pilot study to get feedback on the questions before handing out the final
questionnaires.

1.6.1 Reliability and validity

While measuring data you have to consider both reliability and validity. The definitions
we use are:

Reliability — Refers to the replicability of the Measurement procedure to yield
consistent results (Andersen, R & Heath, A, 2000)

Validity — Refers to the extent of which the measurement procedure actually measures
the concept that it is intended to measure. (Andersen, R & Hesath, A, 2000)

Our purpose is to examine and describe the differences, if any, in the answers
depending on whether you have answered a traditional PQ or a WQ. Since the two
questionnaires are almost identical, we find our measures valid and that the answers
would probably be similar if the survey was repeated.
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2 Background theory

2.1 Research on Internet

“Internet is the fastest growing technology in history. Who knows when it will
stop growing? While much data on Internet use vary greatly and are probably
unreliable (and out of date), some reports indicate that Sweden, Denmark and
Finland have higher Internet penetration than United States. But does it work? Is
it reliable?” (Taylor, H, 2000)

Collecting data on-line is fundamentally different from traditional research. When using
online research the largest data collection costs are capital costs. Interviewers and
telephone companies do not have to be paid. (Taylor, H, 2000)

Online research is different from traditional research in several important ways.

? Online surveys are not based on probability sampling; it is based on volunteer
sampling.

? It is a visua medium, alowing respondents to see images, video images and
longer text.

? Open-ended questions are richer, longer and more revealing.

? The respondents may be more willing to answer questions about their
experience with sensitive conditions.

? Fewer people pick the extremes on scales.

? It is very common that online surveys generate more “don’t knows’ or “not
sures’ than in atelephone surveys.

? Raw online data under-represent some groups, and thereby necessitate
weighting.

(Taylor, H, 2000)

Internet users are not a representative sample of the total population. Weighting is an
appropriate procedure to overcome these differences. There can aso be differences in
terms of attitude, interests, and media consumption etcetera even if both groups are
identical in terms of sociodemographics. Because of that sociodemographic weighting
is not enough. (Wildner, R & Conklin, M, 2001)

Weighting is a major issue when working with online surveys. The online population is
generally younger and better educated than the public as a whole. However, with
adequate sample sizes, online data can be weighted to be representative by
demographic variables such as sex, age, region, education, race and ethnicity. (Taylor,
H, 2000)
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All surveys tend to miss some people. Telephone surveys miss people living in homes
without telephones and people who are away from home. People who travel frequently
are under-represented in a telephone survey. 1f you want to find out why people do not
have computers, you cannot do that online. Therefore it can be dangerous making
generalized statements about online research. (Taylor, H, 2000)

2.1.1 Online surveys versus telephone surveys

Will Web-based surveys introduce bias that is not present in other methods? The only
true test of this “method effect” comes from studies comparing online and other
methods. Equality of groups is ensured before administering different survey
modalities. If the groups are different, we can assume that the results are dissimilar.
(Grisaffe, D, 2001) Taylor et al deems that by comparing the results by parallel
telephone and online surveys, asking the same questions, during the same time frame,
of comparable populations, we can learn about the differences between the methods,
differences in sampling and in method effects. (Taylor, H & Terhanian, G, 2000)

2.1.1.1 Healthcare surveys

In order to learn more about biases in online surveys, Humphrey Taylor have conducted
many dozens of parallel telephone and online surveys. He uses the same questionnaires
despite method and conducts the fieldwork at the same time. Figure 4 shows some of
the similarities and differences between the telephone data and online data for two
healthcare surveys. (Taylor, H, 2000)

Most of the questions are answered similarly in the two groups. The major difference is
found between the 75% and 57% who were “very satisfied” with their counseling.
(Taylor, H, 2000)

Telephone Online
Base (%) 272 664
Have been prescribed treatment 33 33
Filled prescription 97 A
On treatment less than one year 22 23
Initiated discussion with doctor 33 28
Discussed side-effects with doctor 75 67
Discussed benefits with doctor 87 82
Very satisfied with counseling 75 57
Discontinued treatment 25 24

Source: Harris interactive (July 1999)
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Taylor believes that this is a method effect, not a sampling difference, because:

? The total numbers who were “very” or “somewhat” satisfied were very close
but the online survey had many more “somewhat” .
? He has seen other similar examples of respondents to online surveys avoiding
the extremes.
(Taylor, H, 2000)

2.1.1.2 Problem issues

The first sampling issue to confront is the unavailability of a list of e-mail addresses of
the Internet population. Anyone who wants to conduct a telephone survey can obtain a
listing of telephone numbers. Online researchers are however dependent on lists of e
mail addresses they can purchase for themselves.

(Taylor, H & Terhanian, G, 2000)

Furthermore, online surveys tend to produce much higher “not sures’ and different
responses to attitude scales than other methods. These differences do not mean that
telephone surveys are more valid than online surveys but we must be careful comparing
atitude variables in online surveys and other methods. (Taylor, H & Terhanian, G,
2000)

2.1.2 The future

New and thrilling research applications of online research are appearing every week
due to the speed of the Internet revolution. We frequently stumble on fresh ideas, new
and better ways of conducting web-surveys. The computing speed and power doubles
every eighteen months and the Internet traffic is reported to be doubling every six
months. Our knowledge and understanding of how to use the Internet to conduct, both
qualitative and quantitative, research is amost certainly growing even faster. (Taylor,
H, 2000)

2.2 Mixed mode

Mixed mode surveys combine the use of telephone, mail, Web, and/or face-to-face
interview procedures to collect data for a single survey project. Each basic survey
method has their own inherent limitations, and therefore researchers are designing and
implementing mixed mode surveys with increasing frequency. This requires specia
considerations concerning questionnaire design in order to minimize measurement
differences. The main goa of mixed mode surveys is to obtain data sets of better
guality at lower costs than can be produced by any single method. (NuStats, 2001)
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Mixed mode questionnaires can be looked at in two ways. A questionnaire may have
different modes within it, for example, partialy paper and partialy electronic or
different respondents may prefer different modes, for example, young people may
favour electronic responses and older people may prefer paper. “ A good intelligent
guestionnaire system will allow the different modes to link together seamlessly” .
(Lamb, J, 2000)

A study made by de Leeuw, E D et a in the Netherlands, has recorded some changesin
methods from 1992 to 1998. They found a remarkable increase in the use of mixed
mode surveys. Traditionally mixed mode has consisted of combinations of mail with
telephone and face-to-face interviews. In the 1998 investigation they found that the use
of this combination had decreased while the reported use of mail surveys in
combination with other methods due to the evaluation of modern technologies like
facsimile (FAX), touch tone data entry (TDE) and electronic data interchange (EDI)
had increased. (De Leeuw, E D et a, 1998)

2.2.1 Mixed-Mode Data Collection

Survey design experts at RTI, an independent organization founded by the Universities
in North Carolina, develop data collection methodologies to maximize participation,
produce precise and complete data. To accomplish this, they often use mixed-mode
data collection designs. By maintaining strict comparability of question wording across
modes, they consider that you could minimize mode effects. To measure mode effects
anaytically, you also have to maintain comparability of data processing procedures
across modes and include all appropriate variables. It's important to be attentive to the
many concerns that must be addressed in planning and implementing mixed-mode
studies that involve specia populations, such as elderly and children.

(RTI, 2001)

2.2.2 Representative samples

A problem facing online surveys is that they might not capture representative samples.
Correctness of inferences about an entire population, based on survey results, depends
on representative sampling. While, generdly, al members in a population do not have
access to the Internet, it is disputed whether you can make accurate inferences from
online surveys or not, especialy if those with online access systematically differ from
those without online access. If there are vital differences between individuals who are
or are not online, results can be biased. Weighting of online results cannot completely
solve the problem. No amount of weighting can transform an "online person” into a
non-online person. (Grisaffe, D, 2000)
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Web-based methods can be a very effective, practical method of conducting research
under the right circumstances. In some situations it could be the best methodology. But
choosing a research design, independently of method, aways depends on things like
objectives of the research, population of interest, availability of sample and other
design factors. An important question is whether an online sample truly can represent
the population of interest. The answer could be yes in some sectors, for example the
technology, where an entire population of interest may be online. However, many other
situations will not have the benefit of Internet access for al respondents. (Grisaffe, D,
2000)

2.2.3 Equivalence between groups

Another question to attend is the equivaence of online and non-online groups. If access
to the Internet is not general, are groups online different from those who are not on
line? If they are comparable, online surveys still may be reasonable, at least for the
online group. If the groups were not similar, you would have to consider a mixed-mode
design, electronic survey and some other method. A problem with this could be if the
mixed-mode design should show differences across the groups. Would the differences
be due to the survey method or from initial group heterogeneity? (Grisaffe, D, 2000)

This leads to yet another question - will web-based surveys introduce bias that is not
present in other methods? A way to test this method effect is to simultaneously
compare web-based surveys and other methods, where parity of groups is ensured
before administering different survey modalities. Researchers considering online
surveys should make a decision whether it is reasonable to assume that there is no pure
method effect. (Grisaffe, D, 2000)

2.2.4 Why Use Mixed Mode Surveys?

Several survey research firms are conducting, or are on the verge of using, mixed mode
surveys. One of these firms is NuStats, a leader and innovator in providing customized
solutions for statistical research. They specialize in fusing rigorous survey science and
cutting edge technology, including Internet and Web, with traditional survey research
and consulting. According to them there is a wide concern today that survey
participation rates are lower than in the past. Earlier research has shown that people
prefer a variety of survey modes as a means of responding to the request to be
surveyed. They regard that mixed mode design provides an opportunity for the
respondent to choose or switch methods. People who might refuse one mode may
respond to another. (NuStats, 2001)

By offering respondents their choice of mode, telephone, mail, faceto-face
interviewing or Web, the likelihood of survey participation will increase. This will also
make the survey results more representative of the population of interest. (NuStats,
2001)
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According to NuStats, switching from one mode to another may provide an opportunity
for speeding the completion of a survey. By beginning with mail questionnaires, that
can be sent out at the same time, saving telephone and face-to-face contacts for
nonrespondents, greater speed can be achieved in large-scale surveys. (NuStats, 2001)

Dillman et a conducted an experiment using mixed mode to improve response rates in
surveys. The sample units that did not respond to an initial mode of data collection,
(mail, telephone or web) after a series of attempts were assigned to a second mode of
data collection (telephone or mail). Implementing a second survey mode could be
costly and the main justification for using a second mode is to reduce nonresponse
error. (Dillman et a, 2001)

A mixed-mode design will generaly achieve high response rates while reducing the
overall cost of data collection. Collecting the majority of the data by mail can cut
project costs while the telephone follow-up to nonrespondents ensures a high overall
response rate. (Dillman, D, 1998)

2.2.5 The future

As access to the Web increases through cheaper PCs, web TV, access through schools
and PCs in businesses and as the online population becomes increasingly larger and
mainstream, questions about viability and representativeness of web-based surveys
should diminish. Just as telephone interviewing once was viewed with doubt, since
much research at that time was done face-to-face, web-based surveys are also a
"revolutionary” technology likely to transform data collection in the future. (Grisaffe,
D, 2000)

Novelty, speed, low costs, individual convenience, and other advantages have rapidly
brought web-based surveys into the research focus. This trend is likely to continue for
severa years to come. The advantages of Web-based surveys make them a good
methodology of choice in many situations - given careful attention to good research
design considerations. Web-based surveys present a practical, cost-effective, time-
efficient, leading edge approach to data collection that just might revolutionize the
research. (Grisaffe, D, 2000)
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2.3 Psychological aspects in questionnaire design

“Designing a self-administered guestionnaire involves communicating in a
language that is not perfectly understood, yet alone formalized.”
(Jenkins, CR & Dillman, Don A, 1998)

The formulation of the questions in a web-questionnaire is of higher importance than in
face-to-face and telephone-administered questionnaires. Without an interviewer to
administer the questionnaire the questions must effectively express the goas of the
survey. (Jenkins, CR & Dillman, Don A, 1998)

In a sef-administrated survey, respondents are often given information and
instructions. They must also understand the directions that are meant to guide them
trough the questionnaire. (Jenkins, CR & Dillman, Don A, 2000)

We need to consider what motivates respondents to answer surveys. The respondent’s
motivation can be:

Reciprocation — goodwill towards those who have given something to you.
Commitment — behaving in asimilar way in situations that resemble one another.
Social proof —behaving in ways similar to those like us.

Liking — people tend to comply with attractive requests and respondents will more
likely answer an attractive questionnaire than an unattractive one.

Authority —complying with requests given by those in positions of power.
(Jenkins, CR & Dillman, Don A, 2000)

If a questionnaire is not really important to a respondent, we cannot be sure that the
answers are correct. (Jenkins, CR & Dillman, Don A, 2000)

2.3.1 Graphical design principles

Early cognitive research suggests that measurement error arises when respondents
misinterpret the presentation of information. But according to Jenkins and Dillman,
most errors are associated with the graphical presentation of the information. (Jenkins,
CR & Dillman, Don A, 1998)
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2.3.1.1 How to best present information

It is important to present information in a format that respondents feel accustomed with.
If you do not present the information right the respondents may not read the page at all.
They take a quick look at it and turn the page. It is aso important that you only present
the most relevant information. If the survey presents too much information the
respondents dismiss the relevant information, probably because nothing is made
particularly salient to them. (Jenkins, CR & Dillman, Don A, 2000)

The introductory information is a critical part of any questionnaire. The purpose of the
information is to present the survey in such way that respondents are motivated to
complete it. Respondents do not necessarily read the introductory information as
intended. (Jenkins, CR & Dillman, Don A, 2000)

2.3.1.2 Motivate respondents

It is important to attract the respondent’s interest early in the questionnaire. Too much
information early in the questionnaire should be avoided. The respondents should be
aided to accurately answer the questions when motivated to do so. (Jenkins, CR &
Dillman, Don A, 2000)

Include in each question all of the relevant information the respondent needs to answer
it. If the instructions are written under the question the respondents do not read them,
because they generaly begin to search for the answer once they read the question. If
you instead write the instructions in the beginning of the question the respondents are
more likely to perceive them. This may not solve the problem if the respondents are
overlooking or ignoring instructions. (Jenkins, CR & Dillman, Don A, 2000)

2.3.2 Question Order Effects

It is widely recognized by survey researchers that the context of survey questions can
affect the respondents answers to them. When a question has influence on the response
to a subsequent question or questions, the phenomenon is referred to as a question order
effect. Two particular types of question order effects have frequently been discussed;
assimilation and contrast effects also referred to as consistency and redundancy effects,
respectively. Assimilation effects occur when respondents adjust their reply to a later
question so that their responses to a set of questions are consistent. Contrast effects
occur when, having answered a question on a particular topic, respondents discount, or
subtract, the information used in making that judgment when answering a subsequent,
related question. (Jenkins, CR & Dillman, Don A, 2000)



Mixed Mode Surveying 17
A Comparison of Paper-questionnaires
And Web-questionnaires

2.3.3 Wording of Questions

While designing questionnaires it is important to consider the following aspects. You
must make sure that the respondent understands the wording, i.e., avoid using any
slang, cultural-specific or technical words. (Kylén, JA, 1994)

It is dso of importance to avoid use of the word "not" in your questions. If you are
having respondents answer "yes' or "no" to a question, the use of "not" can lead to
double negatives, and cause confusion. In questionnaire design it is important to make
sure that you are only asking one guestion at a time, avoid use of the word “and” in
your questions. Y ou should also avoid the use of words strong enough to influence the
respondent to answer in a certain way. Additionally you should try to avoid use of
strong adjectives with nouns in the questions, for example, "highly effective
government,” "prompt and reliable," etc. (Wéarneryd, B et al, 1990)

In questionnaires where you use multiple-choice questions, make sure that your choices
are mutually exclusive and encompass the total range of answers. Respondents should
not be confused about whether two or more alternatives mean the same thing.
Respondents should not have an answer that is not among the aternative choices to the
guestion. (Bylund, E, & Lille, J, 1991)

2.3.4 Order of Questions

The order of the questions is also an important issue in designing a questionnaire. It is
essential not to include too many questions that potential respondents are dissuaded
from responding. Try to recruit respondents motivation to complete the questionnaire.
Open with fact-based questions and then go on to opinion-based questions, e.g., ask
people for demographic information about themselves and then go on to questions
about their opinions and perspectives. This engages the respondents in the
guestionnaire before more challenging and reflective questions about their opinions are
to be answered. (Jenkins, CR & Dillman, Don A, 2000)

Before designing the questionnaire, pilot or test your questions on a small group of
clients or fellow staff. Ask them if the form and questions seemed straightforward.
Carefully review the answers on the questionnaires. Does the information answer the
evaluation? What else would you like to know? Repest this until you are satisfied with
the questions and then finalize the questionnaire according to results of the pilot.
(DeMaio, T Jet al, 1998)
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2.4 Usability

In the modern society we are becoming increasingly dependent of computers. Hence
the demand for design and evaluation of computer hardware and software is increasing.
Human-Computer Interaction (HCI), involve interaction between humans and
computers and if the interaction is increased, the usability of computers will follow.
(Allwood, C M, 1998)

Usability is a function of the cognitive demands associated with learning to use an
instrument or tool, with remembering how to use it, with comprehending the
information presented, and with recovering from error. Usability problems can arise if
the design of the user interface imposes cognitive demands that people are unable or
unwilling to meet. (Murphy et a, 2000)

The area of human-computer interaction is an important part of computer science
research. Understanding how to create computer hardware and software to facilitate
their use by people is vita. Even the fastest, most powerful systems are useless unless
people can adequately understand and use them. (Stasko, J, T, 1996)

Changing from paper-based to electronic media creates new challenges both for survey
methodologists and for user-interface designers. Furthermore usability testing shows
that user-interface design can be improved by paying attention to human limitations and
expectations. The total cognitive demand can be effectively reduced by reducing
demands on short-term memory and by designing user interfaces according to explicit
models of system behavior that users can depend on. (Murphy et a, 2000)

2.4.1 Usability definitions

International Standardization Organization (ISO) 9241-11 defines usability as. the
extent to which a product can be used by specified users to achieve specified goals with
effectiveness, efficiency and satisfaction in a specified context of use (1SO, 1998)

According to Jakob Nielsen usability for computer-systems combines the following
elements:

L ear nability- the system should be easy to learn so that the user can start working with
it immediately.

Efficiency- the system should be efficient and effective to use. Once the user has
learned the system a high level of productivity is feasible.

Memor ability- the system should be easy to remember. The user should not need to
learn everything al over again if he has not used it over some period of time.
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Errors- the system should have a low error rate, so that the users make few errors
while using the system. If errors do occur, it should be easy to recover from them.

Satisfaction the system should be pleasant and fun to use.
(Nielsen, J, 2000)

The definition of usability that is to be accounted for below, is according to Carl Martin
Allwood. In his opinion usability is a repeated characteristic, and the usability of a
system is defined by different sets of characteristics in the situation of use and the
cooperation of these characteristics.

There are four different factors that jointly determine the usability of a system.
According to our interpretation these factors are:

Adjustment — adjustment means that the functions are designed in a way that follows
the structure of the task the user is about to do.

User friendliness — includes a number of different aspects:

? Access — you need to access the system to be able to use it. This can be
via a computer or a terminal or within a system, i e. how effective you
can transfer from one part of the system to ancther.

? Compatibility — that the demands the system puts on the user is
compatible with and supports the mental functions of the user. It
includes knowledge about memory psychology and thinking patterns of
the user.

? Individualization — that the system support different types of users to
interact with the system. It could contain different languages and levels
of information.

? Help resources — demands on the quality of the help resources available
to the user such as people, documentation, the system help or other
software.

Acceptance — that the users are benevolent to the system and motivated to use it.
Competence — involves that the user has adequate understanding and skills to interact

with the computer in an effective way.
(Allwood, C M, 1998)
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2.4.2 Why usability?

Our purpose with the use of computers is to facilitate the tasks we perform or execute;
the computer is to help increasing our productivity. Productivity is determined by the
effective functionality, that is, the interaction between the systems functionality,
usability and to the extent that the users need of information has been provided for.
(Allwood, C M, 1998)

Usability problems often occur in the user interface because software designers and
developers often focus on creating and enhancing particular technological features to
the detriment of actua user needs. Users need interfaces to computer systems that
behave according to their expectations, that is, user interfaces that are consistent with
the mental models induced in the user. (Murphy et al, 2000)

In Web-based environments, user experience with computers varies widely. The user
goal is to find the information he or she is looking for as quickly and easily as possible.
If the information is hard to find, the user will be become frustrated and will be less
likely to return to that environment. (Murphy et al, 2000)

When it comes to the design of web questionnaires, Don A Dillman points out the
importance of presenting the questions in such a way that they can be understood and
answered accurately by all respondents. He also states that the likelihood of responding
should not be affected by people's lack of computer skills or other factors that are
related to the study variables of interest. (Dillman et al, 1999)

When a person has been instructed to fill out a questionnaire, that person is stimulated
to recall past experiences associated with completing questionnaires, the essential
components of the process, questions and instructions, and the response task, read
questions and choose an answer. Filling out a web questionnaire requires that the
respondent think simultaneously about how to answer a questionnaire and how to
operate the computer. HCI plays an important role in order to make it as easy as
possible for the respondent to complete the task. (Dillman et al, 1999)
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2.5 Pearson’s Chi square test (X?)

The test of Homogenity- Pearson’s Chi square test (X?) is used to test collected data
The test is based on differences between observed frequencies and expected
frequencies, i.e. how many you would expect in each cdl if the factors redly were
independent. Below you can see the formula for Pearson’s Chi square test (Figure 3).
(Howell, D, 2001)

~ (Observed count ? expected count)2

expected count

Figure 3: Pearson’s Chi square test

The p-value is the probability (assuming H, is true) of observing a value of the test
statistic that is contradictory to the null hypothesis as the actual statistic computed from
the sample data. (Howell, D, 2001)

The significance level is the point at which you state that a relationship is significant.
This vaue lies between 0 and 1, with values closer to zero corresponding to greater
significance. (Howell, D, 2001)

The chi-square test is valid if al the Expected values are greater than 5. It is acceptable

to have some (about 10%) of the expected values below 5, as long as none are less than
1. (Howell, D, 2001)

Degrees of freedom (df) for cross tabulation are calculated by calculating (row total —
1)(column total —1) as shown in the example below. (Howell, D, 2001)

Type of questionnaire
Answer 0 1
1 10 5
2 10 15
3 5 20
4 5 6

(4-1)(2-1) = 3 df
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Our sample consisted of a total of 80 people, 48 of these were assigned to answer the
WQ and 32 were assigned to the PQ. The response rate was surprisingly high, 77 out of
80 persons asked participated in our survey. There were two people on the web, one
woman and one man, who did not answer the questionnaire. On paper there were only
one man who chose not to participate.

In the table below you can see the distribution between the men and the women

answering the WQ.

Web-

guestionnaires

Women | \Women Men Men Total Total
answering | acked answering | 5gked answering | asked
23 24 23 24 46 48

In the table below you can see the distribution between the men and the women
answering the PQ.

Paper -

qguestionnaires

Women | \Women Men Men Total Total
answering | acked answering | 5gked answering | gsked
16 16 15 16 31 32

This table shows the distribution in percentage between men and women on the

WQ and the PQ.
Paper Web
Number Percent (%) Number Percent (%)
Men 15 48,39 % 23 50,00 %
Women 16 51,61 % 23 50,00 %
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The questionnaires contained of twelve questions. Of the 31 PQ’s answered there was
one questionnaire that contained an incorrect answer in question number 10, preferred
type of questionnaire. Despite the instruction that only one answer alternative was
allowed, the answer in this particular question contained multiple answers. Apart from
this one the other answers in this questionnaire were used in the calculations.

To access the collected data you can use the included 3 ¥z floppy disc or contact
us through e-mail.
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4 Analysis

To test our collected data we have used a Test of Homogenity- Pearson’s Chi square
test (X?). As mentioned earlier in the method the test is based on differences between
observed frequencies and expected frequencies., i.e. how many you would expect in
each cell if the factors really were independent.

Our null hypothesisis:

Ho : There are no differences between paper-questionnaires and
Web-questionnaires.

The null hypothesis (Ho) is that there are no differences between the two survey
methods. The null hypothesis will be rejected if the p-value is 0,05 or less. Even though
there are no significant differences and our null hypothesis is retained, there are some
differences due to calculations as percentages that are worth mentioning. The questions
accounted for are those with a p-value below 0.1 and higher than 0.05.

For our analysis we have chosen a significance level of 0.05.

4.1 Comparison Paper questionnaires and Web questionnaires

In this comparison we have only focused on comparing paper- and web-questionnaires.
We have disregarded the eventua differences between genders while these will be
compared later in this analyze.

4.1.1 Significance levels

There are no significant differences between paper- and web- questionnaires due to
answers. As shown in the table, none of the p-values are below our significance level of
0.05. Question number 10, preferred type of questionnaire, shows a p-value below 0.1
and higher than 0.05 and will be further examined under 4.1.2.
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Variable ValueX?| Df | P-value
Q 2. Surfing hours weekly 1,102 2 0,576
Q 3. Seeking information 1,773 3 0,620
Q 4. Education/ finding information 1,160 3 0,763
Q 5. Functionality ITK website 4,922 5 0,425
Q 6. Security sending information 1,511 3 0,680
Q 7. Pop-up questionnaires 4,673 4 0,323
Q 8. Answered Web questionnaires 2,885 3 0,410
Q 9. Survey over Internet/ Reliability 2,591 4 0,628
Q 10. Preferred type of questionnaire 6,708 3 0,082
Q 11. Anonymity in surveys 3,291 5 0,655
Q 12. Cellular phonesin surveying 2,991 2 0,224

Question number 10, preferred type of questionnaire, has been recalculated since the
observed value in some of the rows were less than five and the p-value were 0.070 and
hence close to our chosen significance level. The two options, telephone and personal
interview have been put together into one class. We consider the two methods to be
comparable since each method is conducted with some amount of human contact. The
recalculated value is 0.082 and there is still no significant difference between paper-
and web-questionnaires in this particular question.

Dueto our calculationsthe null hypothesisisretained.

4.1.2 Calculations as percentage comparing PQ and WQ

Despite recalculation of question number ten, the p-value is still below 0.1 and we
consider it to be worth examining further.

In question number ten, preferred type of gquestionnaire, we found that 50 % of those
who answered the questionnaire on paper would prefer paper-questionnaires as survey
method if they have the opportunity to choose among the aternatives listed. Among
those who answered the WQ, only 21,74 % preferred PQ. Of those who answered the
PQ, 23,33 % preferred web- questionnaires as survey method against 34,78 % of those
on the Web who claimed that they would prefer to answer aWaQ.
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Q10. If you had the opportunity of choosing, what kind of questionnaire would you prefer? (One

answer only)
Paper Web

Paper questionnaire 50,00 % 21,74 %
Telephone interview - 8,70 %
E-mail questionnaire 13,33 % 8,70 %
Web questionnaire 23,33 % 34,78 %
Personal interview 10,00 % 13,04 %
Don’t know 3,33% 13,04 %

This might be a method effect since it shows that a maority in each group prefers the
method they have been assigned to. This could be due to a tendency to choose the
method that you have been assigned to by convenience.

4.2 Comparison Women, Paper and Web

In this comparison we have focused on comparing the women’'s answers on the PQ

versus the WQ.

4.2.1 Significance levels

This comparison shows no significant differences between the PQ and the WQ. As
shown in the table, none of the p-values are below our significance level of 0.05.
Question number 12, the use of cellular phones in surveying, shows a p-value between
0.1 - 0.05 and will be further examined under 4.2.2.

Variable Value X?| df | P-value
Q 2. Surfing hours weekly 0,910 2 0,634
Q 3. Seeking information 1,251 3 0,741
Q 4. Education/ finding information 1,956 3 0,582
Q 5. Functionality ITK website 4,682 5 0,456
Q 6. Security sending information 1,435 3 0,697
Q 7. Pop-up questionnaires 1,989 3 0,575
Q 8. Answered Web questionnaires 2,252 3 0,522
Q 9. Survey over Internet/ Reliability 0,381 3 0,944
Q 10. Preferred type of questionnaire 2,938 3 0,401
Q 11. Anonymity in surveys 2,515 4 0,642
Q 12. Cdlular phonesin surveying 5,629 2 0,060
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Question number 12, the use of cellular phones in surveying, has not been recalculated
despite that the observed values in some of the rows were less than five. This is due to
that the answer aternatives cannot be put together.

Dueto our calculationsthe null hypothesisisretained.

4.2.2 Calculations as percentage comparing women, PQ and WQ

In this comparison there are no significant differences and our null hypothesis is
retained. But there are some differences worth mentioning. The question accounted for
has a p-value between 0.05 and 0.1.

In question number 12, the use of cellular phones in surveying, comparing women on
PQ versus WQ we find that 25 % of those who answered the PQ chose “don’t know”
while none of the women on the web chose that alternative. This is quite the reverse
from Humphrey Taylor’s findings where he states that it is very common that online
surveys generate more “don’t knows’ or “not sures’ than other survey methods.
(Taylor, H, 2000)

However, in our survey 25 % “don’t knows” represents only four women out of 16 and
could be due to chance. But on the other hand none of the 23 women on the web chose
“don’t know”.

Q12. If it were possible, would you consider answering a questionnaire like thisusing a cellular
phone?

Women paper Women Web
Yes 12,50 % 30,43 %
No 62,50 % 69,57 %
Don’t know 25,00 % -

Furthermore, women on the web were more positive towards using a cellular phone to
participate in a survey than those who answered the PQ. This might be a method effect.
We believe that using a new technology like web surveys can make you more open to
try other new technology.
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4.3 Comparison Men, Paper and Web

In this comparison we focus on comparing the men’s answers on PQ versus WQ.

4.3.1 Significance levels

This comparison shows a significant difference between the PQ and the WQ in question
number two, surfing hours weekly. As shown in the table, the p-value is 0.046 and
below our significance level of 0.05.

Variable ValueX?| df | P-value
Q 2. Surfing hours weekly 6,190 2 0,046
Q 3. Seeking information 1,404 3 0,705
Q 4. Education/ finding information 1,562 3 0,668
Q 5. Functionality ITK website 0,706 2 0,703
Q 6. Security sending information 2,523 3 0,471
Q 7. Pop-up questionnaires 5,140 4 0,273
Q 8. Answered Web questionnaires 1,028 3 0,794
Q 9. Survey over Internet/ Reliability 4,217 4 0,377
Q 10. Preferred type of questionnaire 5,518 3 0,138
Q 11. Anonymity in surveys 3,820 4 0,431
Q 12. Cellular phonesin surveying 0,774 2 0,679

Question number two, surfing hours weekly, has been recalculated since the observed
value in some of the rows were less than five and the p-value were 0.045 and showed a
significant difference. The two options, “Never” and “Less than three hours a week”
have been put together into one class. We consider the two answer alternatives to be
equivalent and comparable. The recaculated value is 0.046 and there is still a
significant difference between PQ and WQ in this particular question.

Dueto our calculationsthe null hypothesisisreected.

4.3.2 Calculations as percentage comparing men, PQ and WQ

In this comparison there is a significant difference in question number two and our null
hypothesis is rejected.
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Q2. How many ours weekly do you spend surfing on the Internet?

Men paper Men Web
Never -
Lessthan 3 hour aweek - 21,74 %
Between 3-10 hour s a week 60,00 % 26,09 %
More than 10 hours aweek 40,00 % 52,17 %
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In question number two, surfing hours weekly, we found that men answering the PQ
tend to spend more time surfing on the Internet than the men answering the WQ. 60 %
of the men answering the PQ spent 3 to 10 hours on the Web compared to 26,09 % of
those who answered the questionnaire on the Web. This could be due a method effect.

4.4 Comparison Gender, Paper and Web

In this comparison we focus on comparing gender on the PQ versus gender on the WQ.

4.4.1 Significance levels

We found several significant differences comparing gender in the PQ and the WQ.
There are more significant differences between genders in the WQ than in the PQ, asis

the calculated p-values that lie between 0.05 and 0.1.

Paper Web
Variable Value | df | P-value | Value | df | P-value
X2 X2
Q 2. Surfing hours weekly 10,109 | 1 0,001 6,163 | 2 0,046
Q 3. Seeking information 6,325 | 3 0,096 6,767 | 3 0,080
Q 4. Education/ finding information 1,789 | 3 0,617 1485 | 3 0,686
Q 5. Functionality ITK website 5850 | 5 0,321 | 5236 | 2 0,073
Q 6. Security sending information 1,012 | 3 0,798 6,444 | 2 0,040
Q 7. Pop-up questionnaires 2,833 | 3 0,418 3,003 | 4 0,557
Q 8. Answered Web questionnaires 5840 | 3 0,120 | 9453 | 2 0,009
Q 9. Survey over Internet/ Reliability 2558 | 4 0,634 2,440 | 3 0,486
Q 10. Preferred type of questionnaire 2,187 | 3 0,534 6,869 | 3 0,076
Q 11. Anonymity in surveys 2,274 | 3 0,518 5562 | 5 0,351
Q 12. Cellular phones in surveying 2,145 | 2 0,342 3210 | 2 0,201
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In question number two, surfing hours weekly, there are significant differences in both
the PQ and the WQ. However, questions number six, security sending information, and
eight, answered web questionnaires, only shows significant differences on the web.

Question number two, surfing hours weekly, has been recalculated when the observed
value in some of the rows was less than five and the p-values were 0.005 on PQ and
0.046 on WQ and shows significant differences. The two options, “Never” and “Less
than three hours a week” have been put together into one class. We consider the two
answer alternatives to be equivalent and comparable. The recalculated values are 0.001
respectively 0.046 and there are till significant differences between genders in this
question.

Question number six, security sending information, has on the WQ aso been
recalculated. The options “Very safe’” and “Safe” has been put together into one class.
In the same way has the options “Very unsafe’ and “Unsafe” been put together. We
consider these answer aternatives to be equivalent and comparable. The origina p-
vaue was 0.073 and the recalculated p-value is 0.040 and shows a significant
difference.

Question number eight, answered web questionnaires, has been recalculated on the WQ
aswell. The classes "More than 10" and "5-10" has been put together. We consider the
two answer alternatives to be comparable. The original p-value was 0.024 and already
below our significance level of 0.05, the recalculated p-value measured 0.009 and is
still below our significance level.

The significance testing is valid for the comparisons we have made. We have used the
Pearson’s Chi sguare test to examine whether there are any significant differences
between genders. But when comparing the differences between the PQ and the WQ we
have only compared them towards one another to see if they are similar.

The null hypothesis, that there are no differences between paper- and web-
guestionnaires, is rejected due to more significant differences in the WQ than in
the PQ.

4.4.2 Calculations as percentage comparing gender, PQ and WQ

The following three tables shows significant differences, p-values below 0.05, between
genders.

In question number two, surfing hours weekly, there are significant differences both on
paper and on the web. The comparison shows that women spend less time on-line than
men do.
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Q2. How many our s weekly do you spend surfing on the Internet?

Men paper Women paper Men web Women web
Never - - - -
Lessthan 3 hour aweek - 50 % 21,74 % 34,78 %
Between 3-10 hours aweek 60,00 % 37,50 % 26,09 % 47,83 %
Morethan 10 hoursaweek 40,00 % 12,50 % 52,17 % 17,39 %

This result was expected since studies made by Jakob Nielsen has reached the same
conclusion:
“ Globally we have found that women are a fussier breed of surfer than their male
counter parts. Women are much more efficient in their web usage - they spend less
time online as they generally know what they're looking for and leave once they
achieve their goal.” (Nielsen//NetRatings, 2001)

Question number six, security sending information, and eight, answered web
guestionnaires, shows significant differences only in the web- questionnaires.

The answers in question number six, security sending information, shows that men
answering this question tend to be more neutral than the women. 52,17% of the men
chose the aternative “Neither safe or unsafe”.

Q6. Based on security, how safe do you regard it to be sending credit card information over the
Internet?

Men web Women Web
Very safe - -
Safe 17,39 % 21,74 %
Neither safeor unsafe 52,17 % 17,39 %
Unsafe 21,74 % 39,13 %
Very unsafe 8,70 % 21,74 %

Humphrey Taylor says that scales may €licit different response patterns on the Web,
meaning that fewer people pick the extremes on scales. (Taylor, H, 2000) This could be
the case if you restrict it to concern only men. There is a greater amount of men on the
Web who picked the choice “Neither safe or unsafe’ than on the PQ. However, the
significant difference lies in the comparison between genders in the WQ, where only
17,39 % of the women chose that same answer. The same comparison on paper did not
show any differences between genders (p-value 0.798).
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Question number eight, answered web questionnaires, indicates that men have
answered more questionnaires over the Internet than women have.

Q8. How many questionnair es have you answered on the I nternet?

Men web Women web
Morethan 10 13,04 % 4,35 %
5-10 43,48 % 13,04 %
Lessthan 5 26,09 % 69,57 %
None 17,39 % 13,04 %

43,48 % of the men have answered between 5 and 10 questionnaires on the Web prior
to this one. 69,57 % of the women had answered less than five questionnaires on the
Web. The differences between genders on the PQ and the WQ are not that big,
however, the differences on the web- questionnaires are significant. As mentioned
before there are differences between genders and time spent on the Internet. Men tend
to surf more on the Internet and that might explain why they have answered more
guestionnaires on the Web.

The following three tables show no significant differences between genders, and have
p-values between 0.05 and 0.01. However, we find them interesting to examine as well.

Question number three, seeking information, is close to show significant differences on
both the PQ and the WQ. The comparison indicates that women chose the middle
option “Neither true or false” rather than the men did. A great amount of men, both on
the PQ and the WQ, regards themselves to be good at finding information on the
Internet.

Q3. | regard myself as good at finding infor mation on the Internet.

Men paper Women paper Men web Women web
True 46,67 % 12,50 % 30,43 % 4,35 %
Somewhat true 33,33% 31,25 % 34,78 % 30,43 %
Neither trueor false 13,33 % 50,00 % 26,09 % 52,17 %
Somewhat false 6,67 % 6,25 % 8,70 % 13,04 %
False - - - -

There are aso amost an equal amount of women both on the WQ and the PQ that
chose middle aternative, (52,17 % and 50 %). Psychologicaly, while answering
questions where you are ordered to estimate your knowledge and skills, men tend to
overestimate their skills compared to women. (Atkinson et al, 2000)
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Question number five, functionality at ITK’s website, measuring satisfaction of the
functionality of ITK’swebsite, is close to show significant differences between genders
on the WQ. The comparison indicates that women are more neutral and chose the
middle option “Neither satisfied or dissatisfied” rather than the men did. The
percentage of women is 60,87 % and for men 34,78 %.

Q5. Based on functionality, are you satisfied with I TK’s website?

Men web Women web
Very satisfied - -
Satisfied 30,43 % 30,43 %
Neither satisfied or dissatisfied 34,78 % 60,87 %
Dissatisfied 34,78 % 8,70 %
Very dissatisfied - -
Don't know

There is a greater amount of women answering the WQ than those answering the PQ
who picked the choice “Neither satisfied or dissatisfied”. This could be explained by
Humphrey Taylor’s statement (2000) that people not tend to pick the extreme values on
the web. In our opinion, another possibility could be, as men tend to surf the Internet
more than the women, they come across more websites and therefore have higher
demands.

In question number ten, preferred type of questionnaire, there are no significant
differences between genders on the WQ, however, the comparison indicates that a
majority of men, 43,48 %, prefers web- questionnaires as opposed to other survey
methods. The women on the other hand showed tendencies to prefer paper-
guestionnaires as their first choice, 34,78 %.

Q10. If you had the opportunity of choosing, what kind of questionnaire would you prefer? (One
answer only)

Men web Women Web
Paper questionnaire 8,70 % 34,78 %
Telephone interview 13,04 % 4,35%
E-mail questionnaire 13,04 % 4,35 %
Web questionnaire 43,48 % 26,09 %
Personal interview 17,39 % 8,70 %
Don't know 4,35% 21,74 %

The differences in the answers between genders might, even in this case, be due to the
reason that men spend more time on the Internet. While being online they might find it
easy to complete questionnaires of this kind.
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5 Conclusions

The figure below is a model over our four comparisons and whether our null hypothesis
is retained or rejected in each comparison. The null hypothesis is that there are no
differences between paper-questionnaires and web-questionnaires.

The Null hypothesis is retained

—» The Null hypothesisis retained

—» The Null hypothesis is rejected
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The Null hypothesis is rejected

Figure 4: Model over our four comparisons and whether our null hypothesisisretained or rejected in each

comparison.
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After analyzing and testing our collected data, we have come to the following
conclusions.

?

In the first comparison, WQ versus PQ despite genders, we find no significant
differences between the two methods. Therefore our conclusion is that in a
mixed mode survey, both methods are reliable as long as gender is excluded as
V.

The other comparisons are conducted in respect of genders. Our study indicates
that there are no differences in the answers comparing women answering the PQ
and the WQ. On the other hand, the same comparison with men showed a
significant difference in question number two, “how many hours weekly do you
spend surfing on the Internet?’

The men who answered the PQ claimed to spend more time surfing on the
Internet than those men answering the WQ. Considering that this question
showed the only significant difference in this comparison, we consider it to be a
rash conclusion to say that there are differences between the methods.

In the last comparison, genders on PQ versus WQ, we found several significant
differences and some that were close to being significant. Most of the
differences were found in the questions comparing gender on the WQ. While
this is not the case in the PQ, we consider it to be a difference between the two
methods. We believe that this is not due to chance alone, but rather could be due
to amethod effect.

If we had chosen not to compare the genders in each method our null hypothesis would
have been retained. However, our final conclusion must be that there are differences

between the two methods.
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6 Discussion

It is important to note some of the limitations of this study. Our sample was selected at
random and do not represent any given population other than the students a ITM. Due
to this circumstance the results cannot be generalized beyond our sample. The levels of
education and computer experience within the sample members were above average.
Likewise the average age was quit low. It is possible that our results would not have
been the same in aless educated sample or one that has less computer experience.

6.1 The subject

Researchers on the topic mixed mode surveying, have been focusing on comparisons
between telephone interviews and web-questionnaires. These comparisons have showed
some differences between the methods. We thought it would be interesting to
investigate a comparison between conducting surveys on the web and on paper. Would
they show any similarities or dissimilarities?

6.2 The method

Before conducting our survey we made a pilot-test. It was made with the same material
that we used later in our survey. A selected group of ten people answered the questions
on paper and was requested to give their opinions about the formulation and question
order. At the same time we made sure that the questions were easy to understand. The
pilot-study resulted in some changes of the questions. Having the questionnaires pre-
tested probably reduced many misunderstandings during the survey.

When selecting our sample we let chance decide which persons, 20 students each from
four different classes, who were to participate in our survey. We consider that these
persons have a quite similar background, for example amount of computer experience
and Internet usage. Because of the fact that the students were taken from four classes,
we could have used that as a variable in our method and examined possible differences
between the classes. However, this was outside our scope.

Using the Mod_survey software, for designing the web-questionnaire and collecting the
answers, facilitated our work with the survey. It was easy to use and saved us much
time,
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6.2.1 The survey

The questionnaire consisted of twelve questions treating web- and questionnaire-related
topics. We must consider that some of the students might have felt that the topic did not
concern them and therefore found it quite uninteresting. If that was the case, we cannot
be sure that all of the answers were correct.

Likewise it is difficult to distinguish answer alternatives on scales, where the
alternatives are very close and quite similar, for example “safe” and “very safe”. Our
survey contains severa answer aternatives like this, and some of the replies could be
incorrect. Nothing is to be gained from a statistical analysis of basically unreliable
information. It is difficult to design questions in such a way as to extract honest and
accurate replies. We are aware of the problem but we consider that our calculations are
quite reliable despite this.

It is also important that the respondents understand the meaning of the questions. The
wording should be adjusted to the respondent’s prior knowledge and experience. We
have tried to diminish these misunderstandings and the respondents were also
encouraged to contact us if they encountered any problems with understanding the
guestions.

The order of questions could have affected the respondents answers. When a question
has influence on the respondents answer the phenomenon is referred to as a question
order effect. Maybe some of the respondents have adjusted their replays due to previous
questions. For example, those who clamed to spend much time surfing on the Internet
may have let that affect the following answers.

6.3 Response rates

The response rates in our survey were surprisingly high. If the response rates had been
low it would have been difficult to make reliable conclusions based on the answers. The
high response rate might be due to severa reasons. One could be reciprocation, as we
are acquainted to most of the respondents. Another reason could be authority, we have
been working as assistants in two of the classes and some of them might have felt that
they have to comply in our survey.

6.4 The results

The tables displayed in the analysis (section 4) points out some of the similarities and
differences in the methods. The results of our study show some interesting differences
that were quite unexpected for us. Our results show that there are no differences
between the methods despite genders.
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As can be seen in the table below there were no differences between the WQ versus the
PQ despite gender and there were no differences comparing women answering the WQ
and the PQ. The differences that we found were between men answering the different
methods and between genders in general.

Comparisons Differences
1. WQ versus PQ No
2. Women on WQ versus PQ No
3. Men on WQ versus PQ Yes
4. Genders on WQ versus genders on PQ Yes

We find the differences between the outcomes in comparison 2 and 3 being only
moderate. That is despite the fact that comparison number 3 contained one significant
difference.

In comparison number 3 the similarities between the two methods are striking. The
only significant difference was in the question about “surfing hours weekly”. In this
guestion we found that men answering the PQ tended to spend more time surfing on the
Internet than the men answering the WQ. Even though our null hypothesis is rejected in
this comparison, the differences between the two methods are not that big.

We had expected that the differences, if there were any, should be present in the first
comparison and not in the fourth. Surprisingly, several questions in the web-
guestionnaire showed significant differences between genders. The differences between
answers due to gender are not surprising, most of the questions are web-related and we
know that men spend more time on the Internet than women do. However, we find it
strange that these differences occur. If the differences between genders are due to our
guestions or question order effects, the same significant differences should have
occurred in the comparison between genders on the paper-questionnaires.

If we had chosen not to compare the genders in each method our null hypothesis would

have been retained. However, our final conclusion must be that there are differences
between the two methods.

6.5 Further research

The knowledge and understanding of how to conduct surveys on the Internet is
increasing. New and exciting findings on the topic are being presented every week.
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Some of the most important issues to investigate are how to make representative
samples and how to design web-questionnaires. It would be interesting to make another
comparison between web-questionnaires and paper-questionnaires but with different
types of questions and a larger sample outside of the Department of Information
Technology and Media (ITM) a Mid Sweden University.

Certainly Internet surveying will become more widespread and the need for future
research in the area is immense.
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7 Summary

One of the greatest problems facing online surveys is a concern that they may not
capture representative samples. Online methods can be a highly effective and practical
method of conducting research under the right circumstances. In our opinion, research
in this field is mainly focused on how to conduct web surveys with a representative
sample of people. However, more research has to be done before making
generalizations from these surveys. Another problem facing researchers is that in so
called mixed mode surveys, comparing web surveys to interviews made by telephone,
despite identical questions and order independent of method, have displayed differences
in the answers. We assume that there are differences in the answers even when paper
guestionnaires and web questionnaires are compared.

The purpose with our thesis is to examine and describe the differences, if any, in the
answers depending on whether the test subjects have answered a traditional paper
guestionnaire or a Web questionnaire.

Our data have been collected in a quantitative way using paper questionnaires and web
guestionnaires. The population consists of students at the Department of Information
Technology and Media (ITM ) a Mid Sweden University. That is to guarantee that the
test persons have as similar background as possible, for example amount of computer
experience and Internet usage.

Out of these students we have at random chosen 80 persons to participate in our survey.
48 (24 women and 24 men) of them were assigned to answer the web-questionnaire and
32 (16 women and 16 men) were assigned to the paper-questionnaire. The response rate
was surprisingly high, 77 out of 80 persons asked participated in our survey. There
were two people on the web, one woman and one man, who did not answer the
guestionnaire. On paper there was only one man who chose not to participate.

The survey consisted of a paper-questionnaire (PQ) and a web-questionnaire (WQ).
The questionnaire contained twelve questions. The questions were identica and
appeared in the same order independently of method. The design of the questionnaires
was also identical.

After coding our collected data we made four comparisons between the two methods.
The first comparison was made between PQ and WQ despite genders. In the second and
third comparisons we looked at the eventual differences between PQ and WQ whether
they were answered by women respectably men. The fourth and last comparison was
conducted through comparing genders answering WQ versus genders answering PQ.
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Our data have been tested using a Test of Homogenity- Pearson’s Chi square test (X?2).
The null hypothesis (Hp) is that there are no differences between the two survey methods.
For our analysis we chose a significance level of 0.05. The null hypothesis was to be
rejected if the p-value was 0.05 or less.

Ho : There are no differences between paper-questionnaires and web-questionnaires.

The testing of significance is valid for al of the comparisons we have made. However,
the last comparison, genders answering WQ versus genders answering PQ is not
statistically measured. We have used the Pearson’s Chi sguare test to examine whether
there are any significant differences between the genders. But when comparing the
differences between the two methods we have only compared them towards one another
to seeif they are similar.

As can be seen in the table below there where no differences between WQ versus PQ
despite gender and there were no differences comparing women answering the WQ and
the PQ. The differences that we found were between men answering the different
methods and between genders in general.

Comparisons Differences
1. WQ versus PQ No

2. Women on WQ versus PQ No

3. Men on WQ versus PQ Yes

4. Genders on WQ versus genders on PQ Yes

We had expected that the differences, if there were any, should be present in the first
comparison and not in the fourth. Surprisingly, several questions in the web-
guestionnaire showed significant differences between genders. The differences between
the answers due to gender are not so surprisingly, most of the questions are web-related
and we know that men spend more time on the Internet than women do. But we find it
strange that these differences are not present in the paper-questionnaires as well.

The knowledge and understanding of how to conduct surveys on the Internet is
increasing. New and exciting findings on the topic are being presented every week.
However, to conduct reliable surveys, both qualitative and quantitative, on the Internet,
more research has to be done. Some of the most important issues to investigate are how
to make representative samples and how to design web-questionnaires. It would be
interesting to make another comparison between web-questionnaires and paper-
questionnaires but with different types of questions and a larger sample outside of the
Department of Information Technology and Media (ITM) at Mid Sweden University.
Certainly Internet surveying will become more widespread and the need for future
research in the areais immense.
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Web questionnaires

Appendix la

Thank you for contributing in our survey about web questionnaires. If Y ou are interested in taking part of
the result Y ou can sign your name on alist provided by us after Y ou have completed the questionnaire.

The purpose of this survey isto examine whether web questionnairesis a good option in surveying.

All the answers is to be answered in the same way. Only one answer is allowed in each question. If you
would like to change an answer, just choose another option by clicking on it. If you don't find an
alternative that is suitable, please choose the second best option.

1. Areyou male or female?

2. How many ours weekly do you
spend surfing on the Internet?

3.1 regard myself as good at
finding information on the I nternet.

4. My education at I TK hasgiven
me knowledge on how to

find appropriate and relevant
information on the Internet.

5. Based on functionality,
areyou satisfied with ITK’s
website?

6. Based on security, how safe do
you regard it to be sending credit card
information over the Internet?

Female
Mae

ON®)

Never

Less than 3 hours a week
Between 3 and 10 hours aweek
More than 10 hours a week

CXONON®)

True O O O O O Fdse

TreO O O O O Fdse

O Very satisfied

O Sdtisfied

O Neither satisfied or dissatisfied
O Dissatisfied

O Very dissatisfied

O Don't know

Vayssfe O O O O O Vey unsiafe



7. When visiting a website, what’s
your opinion about pop-up
guestionnaires appearing as

a new window?

8. How many questionnaires have
you answer ed on the Internet?

9. Would you consider a survey conducted
over thelnternet asreliable?

10. (One answer only)

If you had the opportunity of
choosing, what kind of questionnaire
would you prefer?

11. When answering a questionnaire,
how important do you consider it to
be anonymous?

12. If it were possible, would you consider
answering a questionnaire like thisusing
acellular phone?

ONCXONONONE; 00000 OXOLON®) ONOXONONOX®;

O0OOOO0OO0O

OJONE®,

Appendix la

Very disturbing
Disturbing
Neither disturbing or interesting
Interesting
Very interesting
Don’'t know

Morethan 10
5-10
Lessthan 5
None

Very reliable

Reliable

Neither reliable or not reliable
Not reliable

Don’t know

Paper questionnaire
Telephone interview
E-mail questionnaire
Web questionnaire
Personal interview
Don't know

Very important
| mportant

Neither important or unimportant

L ess important
Not important
Don’'t know

Yes
No
Don't know

If you have any questions regarding the questionnaire, please contact Cicci Backstrém

or Cicki Nilsson. Thank you for participating!



Webbenkater

Appendix 1b

Tack for att Ni medverkar i denna undersbkning om webbenkéater. Om Ni vill se resultatet av
undersokningen kan Ni skriva upp Er paen listasom vi tillhandahdller efter det att Ni fyllt i enkaten klart.

Undersokningen syftar till att se om webbenkater &r ett bra alternativ till enkatundersokningar.

Alla frégorna besvaras pd samma sétt. Endast ett svarsalternativ per fréga ar tilltet. For att angra ett
svarsalternativ klickar Ni bara pa ett nytt alternativ. Om Ni inte hittar ett alternativ som passar, ber vi Er

vélja det alternativ som passar Er béast.

1. Ar du man dler kvinna?

2. Hur manga timmar i veckan
surfar du pa Internet?

3. Jag anser mig vara duktig
att hitta information pa I nternet.

4. Min utbildning vid ITK har gett
mig kunskaper om hur jag ska
kunna hitta ldmplig och bra
information pa Internet.

5. Ar du n6jd med ITK:s hemsida
vad det galler funktionaliteten?

6. Hur sékert anser du det vara
att lamna ut kontokortsinfor mation
over Internet?

Vadigt sakert

O Kvinna
O Man

O Aldrig

O Mindre an 3 tim per vecka

O Méllan 3 och 10 timmar i veckan
O Mer an 10 tim per vecka

Sat O O O O O Falskt

SatO O O O O Faskt

O Mycket néjd

O Nogjd

O Varken ngjd eller missngjd
O Missngjd

O Vvadigt missngjd

O Vet g

O O O O O véadigt osdkert



7.Vad anser du om att sa kallade
pop-up enkater visar sig som ett
nytt fonster nar du gar in pa

en hemsida?

8. Hur manga enkéater pa webben
har du besvarat?

9. Anser du att en enkatunder sdkning
gjord over Internet ar tillforlitlig?

10. (Endast ett alternativ)
Vilken typ av enkét skulle
du foredra att besvara om du
fick valja?

11. Hur viktigt anser du det vara
att kéanna sig anonym nar man
besvarar en enkat?

12. Om mgjligheten fanns skulle du da

kunnaténka dig att besvara en enkat
av dennatyp via din mobiltelefon?

Storande
Varken eller
Intressant

ONOXONONOX®;

Vet g

5-10 stycken

CXONON®)

Inte ndgon

Tillforlitlig
Varken eller
Intetillforlitlig
Vet g

ONOXONON®)

Pappersenkét

E-post enkét
Webbenkét

O00o0OOO

Vetg

O Mycket viktigt
O Viktigt

Mycket storande

Mycket intressant

Fler an tio stycken

Farre @n 5 stycken

Mycket tillférlitlig

Telefonintervju

Personlig intervju

Appendix 1b

O Har ingen betydelse

O Mindre viktigt
O Inte allsviktigt
O Vet g

S|

OXoXe)

Ja
Nej
Vet

Om du har fragor angaende enkéten kan du kontakta Cicci Backstrom eller Cicki Nilsson.

Tack for din medverkan!



