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“.... as far as this writer is concerned, it is not sufficient to say something like, ‘the subjects for this study 
were 83 students at Lower Slobovia State University’ and then proceed to formulate and test highly 
sophisticated behavior models.”

Ferber, 1977, p. 57, 58

CHAPTER 4  METHODOLOGICAL CHOICES

4.0 Abstract

The survey framework consists of the choice of a survey method, the sample size and structure 
and the choice of the statistical methods. The face-to-face survey method is chosen as respondents 
have to use a mobile telephone to purchase travel insurance during the experiment. Although this 
method has its disadvantages, it gives control over the experiment which is of crucial importance 
in testing the hypotheses. An additional reason is the fact that respondents in the pilot study had 
some problems with conducting the experiment. As a random (probability) sample is not feasible, 
quota sampling is used, based on relevant socio-demographic characteristics. The sample size of 
300 respondents is set before the survey is conducted and is based on relevant studies. A control 
group of respondents is used. They do not conduct the experiment but answer the questions about 
their channel preferences and the importance scores of the attributes nevertheless twice.

 4.1 Introduction

In this chapter a start will be made with answering the third sub question: 

•	 Is it possible to confirm the model empirically?

This will be done by an empirical survey that is meant to test the hypotheses of the model. Before 
conducting the fieldwork a number of methodological choices has to be made. This survey 
framework consists of a number of choices that are addressed in most handbooks on research (see 
e.g. Gilbert, 2001; Hoyle, et al., 2002; Wilson, 2006; Lazar et al., 2010). These choices are, although 
usually not explicit stated, related to the criteria for the reliability of the survey. Four general criteria 
are mentioned and defined in the literature (Tybout and Calder, 1977; Calder et al., 1981, 1982; 
Lynch, 1982, 1999; McGrath and Brinberg, 1983; Winer, 1999; Bagozzi et al., 1991; Hoyle et al., 2002; 
Roe and Just, 2009):

•	 construct validity: to what extent do the variables measure the constructs; 
•	 internal validity: to what extent are the observed relations causal; 
•	 external validity: to what extent can the results be generalized;
•	 ecological validity: to what extent is the research setting comparable to ‘real situations’.

The construct validity has been extensively dealt with in the previous chapter. This chapter deals 
with the choices that are made in relation to the other three validity criteria. First choices that 
influence internal validity will be discussed, followed by choices related to external and ecological 
validity. The chapter ends with a choice between statistical tests; these tests are of influence on both 
internal and external validity.
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4.2  Internal validity

Internal validity is concerned with the question whether the relations that are found are causal, 
which means that one has to be sure that the found relations are real and not due to other factors.41 
The same implies for finding no relation between variables: this should be due to the absence of a 
causal relation. As the model will be tested in the survey, it is important to make choices that have a 
positive effect on the internal validity. Three issues that are related to internal validity are of relevance 
for this survey: the survey method, the existence of a control group and the questionnaire. 

Survey method

First of all a survey method has to be selected. The most used methods are face-to-face, telephone 
and Internet interviewing. The choice of a method has consequences for the internal validity of this 
survey. In the literature the survey methods42 are compared with each other; not surprising in recent 
years the focus has been on the pros and cons of online research (e.g. Taylor, 2000; Johnson, 2001; 
Ilieva et al., 2002; Birnbaum, 2004; Mathy et al., 2002; Birnbaum, 2004; Hudson and Bruckman, 2004; 
Sparrow and Curtice, 2004; Deutskens et al., 2006; Sparrow, 2006; Stafford and Gonier, 2007; Comly, 
2008; Malhotra, 2008; Chang and Krosnick, 2009; Markham and Baym, 2009; Maronick, 2011). 
In table 4.1 a comparison of survey approaches is presented (based on Brown, 1938; Frankel and 
Frankel, 1977; Rosenthal and Rosnow, 1991; McDaniel and Gates, 1993; Salant and Dillman, 1994; 
Sudman and Blair, 1999; Simmons, 2001; Hoyle et al., 2002; Holbrook et al., 2003; Rosnow and 
Rosenthal, 2005; Deutskens et al., 2006; Wilson, 2006). In the last column the perceived effect on the 
internal validity is listed.

FACE-TO-FACE
IN HOME

FACE-TO-
FACE STREET 
INTERVIEWS

TELEPHONE SELF 
ADMINISTERED
OFFLINE

SELF 
ADMINISTERED
ONLINE

RELEVANCE FOR 
THIS RESEARCH

Control over 
interviewing 
process

Medium Medium High Low Low Very important 
to assure the 
quality of the 
data

Questionnaire 
length

Long Short Medium Medium Medium Important, 
number of 
questions is 
more or less 
fixed

Control of context 
and question order

High High High None None Very important, 
given the 
structure of the 
survey

41 A well-known example is the ‘hidden third variable’ that means that the causal relation between two variables 
is caused by a third variable (Hoyle et al., 2002), also called a spurious relation (Swanborn, 1977). A well known 
Dutch example is the ‘relation’ between the number of storks and the birth rate per region. This validity is 
however related to the interpretation of the results and will be discussed in the chapters that are concerned with 
the outcome of the survey.

42 Mobile telephone research is not reviewed in this literature. This is perhaps related to the barriers to use 
mobile research, namely low user receptiveness, incompatibility of mobile systems and the lack of best practices 
(Li and Townsend, 2008).
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Ability to probe 
and clarify

High High High Low Medium Important

Use of show cards, 
material

Possible Possible Hardly possible Possible Possible Very important: 
use of the 
mobile phone

Motivate 
respondents

High High Medium Low Low Important, 
because of 
the second 
(repetitive) part

Table 4.1 Comparison of survey methods

Given the fact that in this survey the respondents have to conduct activities on a mobile phone, 
the first choice is the face-to-face method. This is the only method that ensures the control over the 
experiment, where the interviewer can provide the mobile phone and make sure the respondent 
participates in the experiment. The results of the pilot survey also indicate that respondents might 
need help during the experiment with the mobile Internet. This means that this method ensures the 
highest internal validity: the results that will be found are at least based on answers of respondents 
who have actually conducted the experiment. The choice of a specific face-to-face method is still 
open. At this moment face-to-face in home interviewing has the advantage of the possibility of a 
more extensive questionnaire (compared to face-to-face street interviewing); for a definite decision 
other arguments play a role as well. These are based on the fact that during the interview an 
experiment is conducted.

Control group

Research based on an experiment is different from other research as the purpose is to show that 
changing one variable (in this case experience with mobile eCommerce) has its effects on other 
variables (preference ranking of channels). Internal validity means it has to be clear that the shown 
relationship is caused by the change in experience with mobile eCommerce. This raises the issue 
of the so-called testing effect (McDaniel and Gates, 1993). This effect refers to the possibility that 
the process of the experiment (by asking respondents about the importance of the attributes, the 
ranking of the channels and their evaluation of the channels) might have its own effect on the 
responses. To exclude this possibility a control group is formed of respondents who do not perform 
the experiment (experience mobile eCommerce). Instead of the experiment the interviewers pretend 
that they have made a mistake in the interview and ask the respondent to answer the question 
about the importance of the attributes again. Although respondents are ‘tricked’ it is obvious that 
this deception in no way violates ethical guidelines as they are used in research textbooks (e.g. 
McDaniel and Gates, 1993; Sommer and Sommer, 1997) and as these have been formulated by the 
American Psychological Association (Ethical Principles of Psychologists and Code of Conduct, 1992; 
cited by Sommer and Sommer, 1997; p . 23): 

•	 “(a) Psychologists do not conduct a study involving deception unless they have determined 
that the use of deceptive techniques is justified by the study’s prospective scientific, educational, 
or applied value and that equally effective alternative procedures that do not use deception 
are not feasible.
•	 (b) Psychologists never deceive research participants about significant aspects that would 
affect their willingness to participate, such as psychical risks, discomfort, or unpleasant 
emotional experiences.
•	 (c) Any other deception that is an integral feature of the design and conduct of an experiment 
must be explained to the participants as early as is feasible, preferably at the conclusion of their 
participation, but no later than at the conclusion of the research”.
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Questionnaire structuring

As the questionnaire is based on previous research, the wording of the questions and the used 
scales are not an issue, but the questionnaire structure may have a negative effect on the internal 
validity that has to be avoided. Research shows that the use of different scales, different sequence 
of questions and different response orders influence the data (Krosnick and Alwin, 1987; Krosnick, 
1999; Cabaniss, 2003; Straub et al., 2004; Holbrook et al., 2007; Malhotra, 2008, 2009). As it has been 
noted that “the order in which subjects utilize attributes is quite relevant” (Nakanishi and Bettman, 
1974) and that research has shown that it is important to randomize response options (Malhotra, 
2009), the sequence of the attributes has been alternated. In total 4 different versions have been 
used. In appendix 3 one version is included. Conform Simmons et al., (1993) the general channel 
preference has been asked before evaluating the channels on the attributes.

4.3  External validity

Based on the choices influenced by internal validity, a choice has been made for conducting the 
interviews face-to-face and to use a control group. More choices have to be made based on external 
validity. External validity refers to the question whether the results can be generalized to the 
populations and the elements of interest in the survey (Hoyle et al., 2002). Generalizing to other 
populations is evident: if the results are only valid for the respondents interviewed, the usability of 
the survey is very low. Generalizing to the elements of interest means in this thesis generalizing the 
results to other channels and other channel choice settings. Is it possible to generalize the causal 
relations to other channels? This issue will be discussed in the final chapters. In this paragraph 
choices are discussed that influence the possibility of generalizing the results to other populations.
External validity is related to the quality of the survey. Quality can be defined as the absence 
of survey errors. The major sources of survey error are sampling, coverage, non-response and 
measurement (Couper, 2000; Grancolas et al., 2003; p. 544). Sampling error is the difference between 
the sample estimate and the value of the population (Churchill, 1999; Keller and Warrack, 2000; 
Grandcolas et al., 2003; Wilson, 2006) and can be reduced by sampling method and sample size. 
Coverage or sample frame error occurs if there is a mismatch between the target population and the 
frame population, where the frame population is the population from which the sample is drawn 
(Groves, 1990; Couper, 2000). Non-response error consists of refusal and non availability that cause 
the participating respondents to differ from the not responding population. Data error consists 
of respondent’s error by accident or intentionally (e.g. socially desirable response tendencies; 
Steenkamp et al., 2010), interviewer error (recording answers incorrectly, fraud) and data analysis 
error. Non sampling error has been found to be 95% of total survey error (Assael and Keon, 1982). In 
table 4.2 the survey methods are compared on these possible sources of errors.

FACE-TO-FACE
IN HOME

FACE-TO-
FACE STREET 
INTERVIEWS

TELEPHONE SELF 
ADMINISTERED
OFFLINE

SELF 
ADMINISTERED
ONLINE

Response rates High Low Medium Low Low

Suitability for 
geographically 
dispersed sample

Low Low High High High
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FACE-TO-FACE
IN HOME

FACE-TO-
FACE STREET 
INTERVIEWS

TELEPHONE SELF 
ADMINISTERED
OFFLINE

SELF 
ADMINISTERED
ONLINE

Coverage, sample 
frame error: 
proportion of the 
population not 
covered by the 
frame

Random walk 
method in theory 
possible; in practice 
is geographical 
clustering 
necessary; 
interviewers 
tend to select 
households they 
like and which they 
perceive as having 
a higher income 
(Carter et al., 1963); 
key demographic 
groups are hard 
to access, like the 
young, the mobile, 
the upscale males 
(Cooke et al., 2009)

Random selection 
of respondents is 
possible 

Random dial method 
possible (Glasser 
and Metzger, 1972; 
Holbrook et al., 
2003), but lists are 
incomplete(Salant 
and Dillman, 1994) 
as one in five 
households move 
every year

Random method 
in theory possible; 
those who have 
strong opinions 
might only take 
the time (Wilson, 
2006)

No 
standardized 
addresses 
available 
(Grandcolas 
et al.,2003; 
Sparrow 
and Curtice, 
2004); people 
change their 
addresses more 
frequently 
(Curasi, 2001); 
biggest threat 
to inference 
from Web 
surveys 
(Couper, 2000) 
particular 
problem 
(Miller, 2001); 
problem of 
self selection 
(Birnbaum, 
2004)

Coverage, sample 
frame error: how 
different is the 
covered population 
from the not 
covered population

Issue of people 
not listed; people 
without a telephone 
are different on a 
large number of 
variables (Groves, 
1990; Salant and 
Dillman, 1994); 
people using a 
mobile phone 
and no landline 
(Schillewaert and 
Meulemeester, 2005)

Doubt whether 
there are same 
attitudes and 
behavior in 
Internet and 
non-Internet 
population 
(Couper, 
2000; Curasi, 
2001); online 
sample more 
financially 
sophisticated 
than the total 
population 
(Cooke et 
al., 2009); 
resembles 
the total 
population 
more and more 
(Taylor, 2000)
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FACE-TO-FACE
IN HOME

FACE-TO-
FACE STREET 
INTERVIEWS

TELEPHONE SELF 
ADMINISTERED
OFFLINE

SELF 
ADMINISTERED
ONLINE

Sample error Haphazard 
sampling 
procedures (Hornik 
and Ellis, 1988)

Clustering might 
cause errors; less 
than in face-to-face 
interviews (Groves, 
1990)

Non response error: 
refusal

Experience of 
interviewer reduces 
refusals (Groves et 
al., 1992); response 
rates are declining 
due to social 
change (Goyder, 
1985) 

Experience of 
interviewer reduces 
refusals (Groves 
et al., 1992); high 
non response rates 
(Hornik and Ellis, 
1988); female 
interviewers have 
lower refusal rate 
(Hornik and Ellis, 
1988)

Experience of 
interviewer reduces 
refusals (Groves, 
1990); higher refusal 
rate among elderly 
(Groves, 1990); 
lower response rate 
than face-to-face 
(Holbrook et al., 
2003); declining 
response rates since 
the 1990s (Keeter et 
al., 2006)

Non response 
can be a serious 
problem, is affected 
by the topic (Salant 
and Dillman, 1994); 
lowest response 
rates (Hoyle et al., 
2002)

No statistics 
available if 
posted on 
web portals; 
e-mail surveys 
have lower 
response rate 
then off line 
mail surveys 
(Couper, 2000); 
Grancolas et 
al., 2003); 
online survey 
has a higher 
response rate 
then mail 
survey , using 
the same 
sample frame 
(Deutkens 
et al., 2006); 
response rates 
are declining 
to perhaps 4% 
(Grandcolas et 
al., 2003); most 
researchers 
have found 
that response 
rates are lower 
than for other 
methods 
(Sparrow and 
Curtice, 2004)

Non response error: 
non availability

Call backs 
expensive

No possibility Call backs are 
relatively easy

Data error: 
accidental 
respondent error

high quality of 
information (Hoyle 
et al., 2002)

No pressure in 
answering (Hoyle 
et al., 2002)

No pressure 
in answering 
(Hoyle et al., 
2002)
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FACE-TO-FACE
IN HOME

FACE-TO-
FACE STREET 
INTERVIEWS

TELEPHONE SELF 
ADMINISTERED
OFFLINE

SELF 
ADMINISTERED
ONLINE

Data error: 
intentional 
respondent error

Less social 
desirable answers 
because of trust 
in the interviewer 
(Holbrook et 
al., 2003); more 
social desirable 
answers because 
of the small social 
distance (Holbrook 
et al., 2003; cf. 
Goffman, 1959); 
evidence for less 
social desirable 
answers compared 
to telephone 
respondents 
(Holbrook et al., 
2003); skills of 
interviewer are 
important in 
getting quality 
data (Cooke et al., 
2009)

Less social 
desirable answers 
because of trust 
in the interviewer 
(Holbrook et 
al., 2003); more 
social desirable 
answers because 
of the small 
social distance 
(Holbrook et al., 
2003; cf. Goffman, 
1959); more social 
desirable answers 
because of the lack 
of privacy

More social desirable 
answers because 
of the lack of trust; 
less social desirable 
answers because of 
the greater social 
distance; evidence 
for more social 
desirable answers 
compared to face-
to-face respondents 
(Holbrook et al., 
2003)

Less social 
desirable answers 
because of large 
social distance, 
privacy; more social 
desirable answers 
because of lack 
of trust

Less social 
desirable 
answers 
because of 
large social 
distance, 
privacy; more 
social desirable 
answers 
because of 
lack of trust 
(based on 
arguments of 
Holbrook et al., 
2003); absence 
of social 
desirability 
pressures 
(Cooke et al., 
2009)

Data error: 
accidental 
interviewer error 
(recording)

Reduced quantity 
on open questions 
(Groves, 1990);
elderly respondents 
more susceptible 
to interviewer 
effects (Groves and 
Magilavy, 1986)

Higher quality 
of answers on 
open-ended 
questions than 
off line survey 
(Curosi, 2001)    

Data error: 
interviewer bias

Bias higher than 
with telephone 
interviewing (Hoyle 
et al., 2002)

No interviewer 
bias (Salant and 
Dillman, 1994)

Data error: 
intentional 
interviewer error 

No interviewer bias No interviewer 
bias

Table 4.2 Survey methods and errors

The face-to-face method has some disadvantages compared to the other methods. In the previous 
paragraph it has become clear that it is the only method that guarantees that respondents actually 
perform the experiment. Without internal validity it is not very useful to discuss whether the results 
can be generalized towards the other populations. Therefore choices to achieve the highest possible 
external validity have to be made within the framework of the face-to-face interviewing method. The 
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choices will be based on decreasing the error as much as possible. First the possible sample method 
and the possible sample size are discussed and choices are made to limit sample error. Secondly 
choices regarding the questionnaire are made to reduce respondent error. Thirdly the organization 
of the fieldwork - and therewith choices limiting the potential interviewer error – is determined.

Sample method 

Sample error (and therewith external validity) is related to sample method. There are two classes of 
sample methods: probability and non-probability sampling. Probability sampling means that every 
element in the whole population has a known positive chance of being drawn; non-probability 
sampling means that the probability of selecting an element has an unknown probability (Semon et 
al., 1959; McDaniel and Gates, 1993; Sommer and Sommer, 1997; Riley et al., 2000; Arber, 2001; Baker, 
2002; Hoyle et al., 2002; Wilson, 2006; Wolverton, 2009). With probability sampling it is possible to 
generalize the results of the research to the general population of which the sample was drawn. 
There always remains the sampling error, but this error can be lowered by increasing the sample 
size and is measurable43. The disadvantages of probability sampling are the costs, amount of time 
and difficulty of execution (Semon et al., 1959; McDaniel and Gates, 1993; Baker, 2002). This is related 
to the fact that non response due to unavailability should be minimized as everybody should have 
an equal chance of being interviewed. With non probability samples the conclusions are sample 
specific; there is no statistical measure to generalize to the general population. The question 
is whether estimation of population values is necessary, because that would mean a probability 
sample is necessary. Given the choice for the face-to-face method a probability sample will result 
in a very complicated, complex and costly fieldwork operation. Therefore a non probability sample, 
without negative consequences for the usability of the results of this research, would be preferred.

Several arguments have been used to state that there are circumstances in which a non-probability 
sample is sufficient. Since long (Peterson and O’Dell, 1950) attention has been drawn to the fact 
that government/public opinion research differs from commercial research regarding kind of work, 
financial resources available and repetitive nature of the research. In forecasting election results for 
instance it is of the utmost importance to be able to estimate the population values. In motivation 
research where one wants to find out something about motives and attitudes it is not necessary to 
make correct estimates of population distributions (Hoyle et al., 2002). Another reason might be 
the need for experimental control that overrides sample considerations (Hoyle et al., 2002). Non 
probability sampling is seen by some authors (e.g. Saland and Dillman, 1994; Calder et al., 1981) as 
appropriate for exploratory research or theory testing. This is in line with Popper’s falcificationist 
philosophy of science in which one cannot prove theories but they can escape refutation (Popper, 
1978/2009; Wolverton 2009). These arguments apply to this research.

To increase the reliability of the results, part of the bias can be eliminated by using carefully specified 
and defined quota controls and by using experienced interviewers (Baker, 2002). It even has been 
argued that there is no reason “why probability sampling should be considered ‘better’ than non-
probability sampling. Each method is appropriate for different research questions, and sometimes 
a research question will be better addressed by choosing a non-probability sampling method” 
(Argyrous, 2005; p. 205). Another line of arguing in favor of non probability sampling is based on 
the shortcomings of probability sampling. All advantages may disappear because of non response, 
which makes it more difficult to generalize to the total population as the non respondents might 
have different characteristics and the reason for the non response is not known (e.g. Dunkelberg 
and Day, 1973; Melnick et al., 1991). Non sampling errors might be more important than sampling 

43 Methods for generalizing from the sample to the total population can be found in every ‘handbook’ about 
statistics (e.g. Edens and Pijlgroms, 1990; Buijs, 1998; Keller and Warrack, 2000).
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errors, not only non response, but also for instance the interviewing situation (Peterson and O’Dell, 
1950) and “the hundred and one other similar hurdles that stand between the investigator and the 
truth he seeks” (Brown, 1947; p. 337). 

The fact remains that the results cannot be generalized to the total population. The question is 
whether that is a problem in this kind of research. An answer can be found in Appendix 2 in which 
a review of 173 surveys is listed. These surveys are selected based on their relevance for the subject, 
which means they deal with the use of an ICT enabled channel (in most cases the Internet). Only 
articles that appeared in journals are included, therewith excluding the “research in progress” papers 
that appear on congresses. In table 4.3 the used sample methods are summarized.

Absolute Percentage

PROBABILITY SAMPLING 52 30%

of which:

Random sample 16  9%

Client/users of website/firm/Customer base 24 14%

Panel 10  6%

Other 2  1%

NON PROBABILITY SAMPLING 121 70%

of which:

Students 89 51%

University personnel 5   3 %

Banner on sites 8  5 %

Online volunteers panel 2  1%

Convenience 5  3%

On location 9  5%

Other 3 2%

Table 4.3 Sample methods 

Without claiming a complete representative view on the literature that appeared between 1995 and 
2010 on ICT enabled channels, it may be assumed that the review gives an appropriate picture of 
the used sample methods. About 30% of the reviewed research may be assumed to be probability 
sampling, therewith assuming that the used panel samples and used random samples really are 
random (in most cases this cannot be concluded from the article44). The same applies for the use of 
customer base/clients: it is assumed that the research is meant to generalize to the client population 
and not the total population (as it would then be non probability sampling). The real percentage of 
probability sampling is probably much lower; perhaps not even reaching the 10%. 

44 This is not uncommon: a review of research in the Journal of Marketing Research from 1964 to 1974 searched 
for the sample specification in 356 articles. According to the authors in 67% of the surveys the sample procedure 
was not specified (Permut et al., 1976).
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The review shows that a majority of the surveys cannot be generalized to the total population, 
which seems to be no problem in scientific research. In that sense scientific research resembles 
market research, as it has been stated that “a large proportion of marketing research studies use 
non-probability sampling methods as they can be executed more quickly and easily than probability 
samples” (Wilson, 2006; p. 200). Given the structure of this survey (exploratory, generalization of 
the results to the general population not necessary) the choice is for face-to-face non probability 
sampling. 

Non probability sampling

In choosing the non probability sample several options are possible. The most obvious option is 
using a student sample, which has been used in more than 50% of the reviewed surveys. This very 
high number is even low compared to some reports on research in social psychology where 75% 
has been reported (Carlson, 1971). Liefeld (2003) reported a content analysis of consumer research 
reported in eight academic journals and found that 60% of the studies used university students. 
Henry (2008a) reports on the use of students in prejudice research in the main psychology journals 
(period 1990 – 2005) and finds within the eight reviewed journals a lowest score of 70% and a 
highest score of 90% (Henry, 2008a). Similar results are reported for consumer research (Simonson 
et al., 2001). The discussion about using student samples is going on for more than six decades 
(e.g. McNemar, 1946; Enis et al., 1972; Shuptrine, 1975; Ferber, 1977; Gordon et al., 1986; Greenberg, 
1987; Hughes and Gibson, 1991; Petty and Cacioppo, 1996; Lynch, 1999; James and Sonner, 2001; 
Johnson, 2001; Peterson, 2001; Wells, 2001; Liefeld, 2003; Berander, 2004; Fiske, 2008; Glick, 2008; 
Henry, 2008a, 2008b; Rudman, 2008) and has its defenders and opponents. In three ways biases 
might be introduced by using a student sample: the difference in point estimates (mean differences 
between the student and the total population), relationship among variables and the topics studied 
and questions asked (Wells, 1993; Sears, 2008). Besides these methodological reasons attention has 
been drawn to the impact it has on the image of the research (Johnson, 2001). A meta-analysis of 
Peterson (2001; p. 458) leaves no room for discussion in concluding:

“The primary implication of the present research is that social science researchers should be 
cautious when using college student subjects and be cognizant of the implications of doing 
so if the purpose of the investigations is to produce universal principles. More specifically, 
the present research suggest that, by relying on college student subjects, researchers may 
be constrained regarding what might be learned about consumer behavior and in certain 
instances may even be misinformed. Even when the research focus is on theory application, 
or the emphasis is on internal validity, the use of college students as research subjects should 
be carefully scrutinized in view of the effect size differences and similarities documented in the 
present research.” 

Given the statement that “research results based on college students need to be replicated with 
nonstudent subjects prior to the generation of universal principles” (Peterson, 2001; p. 458) the 
advantages of a student sample do not outweigh the disadvantages. Based on a quantitative 
meta-analysis of research on TAM it has been concluded that using a student sample affects the 
relationships. “Students are a more homogeneous group than non students and students have 
a strong tendency to comply with authority. Thus assuming a relatively high amount of early 
adopters, larger effect sizes of both social and technology-related constructs make sense” (Schepers 
and Wetzels, 2007; p. 100). Recent research (Van Lange et al., 2011) shows that psychology and 
economics students differ and concludes that “given that research by psychologists and economists 
tends to rely on samples from their own participant pools – typically consisting of psychology and 
economic students, respectively – it is important to consider different findings in terms of basic 
psychological differences between the samples that various scientists use” (p. 5,6). The issue of 



117

METHODOLOGICAL  CHOICES

adjusting the topics studied to the students might apply in social psychology research, but is less 
important in consumer behavior studies. First of all students are (in the Netherlands) consumers of 
many products; the student loan system grants them a genuine income, usually supplemented by 
some (odd) jobs. The topics studied in the surveys with student samples in appendix 2 range from 
computers to books to legal services to banking. Books are the most studied subject, followed by 
digital equipment (computers, cameras) and music. 

Based on these arguments the use of a student sample is rejected. Three alternative options are: 
snowball method, judgment and quota sampling. The snowball method is mostly used for finding 
difficult target groups (McDaniel and Gates, 1993; Sommer and Sommer, 1997; Hoyle et al., 2002), 
which is not applicable here. That leaves the judgment and quota sampling. With judgment sampling 
every sample member is a deliberate choice and it is especially suitable for research in which the 
sample size is small (Wilson, 2006). Usually it is a tradeoff between getting more information of 
relevant respondents and generalization to the general population (Sommer and Sommer, 1997). 
One might for instance interview only heavy users of the Internet to understand all the activities 
people take online; therewith getting more information on the use of large number of activities, 
but losing the possibility to generalize to the Internet users. There seems no reason for using this 
complicated method in this survey, which leaves quota sampling as the remaining option.

Quota sampling is defined as “samples in which quotas are established for population subgroups. 
Selection is by nonprobability means” (McDaniel and Gates, 1993; p. 487)45. The advantage of this 
sampling method is that the groups of interest are included in the research, which is not certain 
with convenience sampling. The basic goal is to gather a sample that replicates the population, 
although it still is a nonprobability sample. By including the relevant quotas it is possible to come 
to conclusions about the behavior of the different subgroups in the sample and if “the control 
characteristics used in designing the cells are relevant to the research questions then quota 
sampling is superior to judgment and convenience sampling in terms of sample representativeness” 
(Wilson, 2006; p. 207). It has even been argued that quota sampling has an advantage compared to 
probability sampling: for small scale samples (200-300) surveys, “especially where the non-response 
may be quite large, non-probability sampling and inference based on models for the population will 
have the advantage” (Melnick et al., 1991; p. 577). This is caused by non-response: “All advantages 
of randomization disappear in the presence of non-response” (Melnick et al., 1991; p 578). Since 
non response in probability sampling has increased substantially since the 1990s due to a higher 
unavailability of the respondents and a higher refusal rate (Keeter et al., 2006), it is becoming more 
and more an issue (e.g. Groves, 2006; Groves and Peytcheva, 2008)46. The next necessary step is 
to define the control characteristics to be used in the quota sampling based on relevance for the 
research question. Then the quotas can be determined (cf. Hauser and Hansen, 1944). 

Quota sampling: the relevant socio-demographic characteristics

In the multichannel literature there is much attention for consumer characteristics in describing 
the use of a new channel like the Internet. From the literature it can be concluded that consumer 
demographics do matter. In research it is found that Internet users and buyers are younger and have 
a higher income and education. Interesting enough the same conclusion has been drawn about in-
home shoppers long before the use of the Internet (e.g. Urbany and Talarzyk, 1983). However: it is 
not clear yet whether this is related to buying behavior in general, related to the kind of products/
services which are bought by a consumer segment and that are available on the Internet or related 
to the characteristics of the consumers. Hauser et al. (2006) state that other studies have “failed to 

45 If the selection is based on probability sampling, it is called a stratified sample.

46  Even in a so called “rigorous survey” the response rate was only 50% (Keeter et al., 2006).
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validate these findings” (p. 689). It is obvious that some products/services are more bought than 
others and that those products have a specific user group. Instead of Internet profiles one gets 
product user’s profiles. This is confirmed by a survey from the CBS (De Digitale Economie 2005), 
which states that there is a relation between the amounts of money spend on the Internet and age, 
because older people buy above average online holidays. From the statistics, it shows that these are 
especially the consumers between 25 and 45 who do most online shopping. The issue of product 
and service characteristics has been addressed in chapter 1. In table 4.4 a summary is presented of 
the consumer characteristics that have been found important in explaining the use of Internet. 

CONSUMER CHARACTERISTIC LITERATURE FOUND RELATION THEORETICAL EXPLANATION

Gender Van Slyke et al., 2002; Rodgers 
and Harris, 2003; Yang and 
Lester, 2005; Noce and 
McKeown, 2008; Branca, 2008; 
Kivijärvi et al. 2008

Gender is a significant 
predictor of intention to 
purchase online; no difference 
in Internet use in Canada

Products bought by men 
and women differ; women 
may lack experience with 
technology; women find it less 
satisfying and less convenient

Age Korganonkar and Wolin, 
1999; Donthu and Garcia, 
1999; Sathye, 1999; Potalogu 
and Ekin 2001; Howcroft et 
al, 2002; Perotti et al., 2003; 
Thomson and Laing, 2003; Lam 
and Lee, 2005

Relationship is not clear Younger persons use the 
Internet more, but buying 
is also related to products/
services 

Income Korganonkar and Wolin, 
1999; Balanis and Vassileiou, 
1999; Donthu and Garcia, 
1999; Ramasami et al., 
2000; Mathwick et al., 2001; 
Mahmood et al., 2004; 
Soopramien and Robertson, 
2007; Noce and McKeown, 
2008

If a relation is found, the 
relation is the higher the 
income the more online 
purchasing

Buying power of the wealthier 
consumer; transaction costs 
theory as wealthier consumers 
have more to gain by the 
advantages of the Internet

Education Donthu and Garcia, 1999; 
Mahmood et al., 2004; Teo et 
al., 2004; Noce and McKeown, 
2008; Branca, 2008

No relation found, except in 
Noce and McKeown (2008): 
education is one of the most 
discriminating factor

Relation between income and 
education

Sexual preference Koyuncy and Lien, 2003 Gays and bisexuals buy more 
online

Grade of urbanization Doffer et al., 2005; Noce and 
McKeown, 2008

More single channel use 
of households with young 
children in urban areas; more 
use of the Internet in urban 
areas (in Canada)

Availability of stores

Table 4.4 Relevant background variables

Research reveals that consumer behavior differs within various cultures (e.g. Bagozzi et al., 2000; Lee, 
2000; Simon, 2001; Kacen and Lee, 2002; Lightner et al., 2002; Nguyen et al. 2003; Tsikriktsis, 2002; 
Junglas and Watson, 2004; Laroche et al. 2004b; Ueltschy et al., 2004; Steenkamp and Geyskens, 
2006; see also Hofstede, 2003, and Triandis, 2004, for a general perspective on cultural differences). 
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As these results are based on international surveys and cultural differences might play a role, the 
results are compared with statistics of the Dutch Census Agency (CBS), given the fact that the 
fieldwork will be conducted in the Netherlands. In the following paragraphs the relation between 
Internet use and the mentioned background variables for the Dutch population will be discussed.

Gender
Statistics of the CBS (2010) confirm some of the above mentioned findings on the relation between 
the use of the Internet and gender:

Internet access Broadband Used Internet
< 3 months

men 94 % 84 % 92%

women 92 % 75 % 87 %

Table 4.5 Use of the Internet, Netherlands, 2009

Although the Internet access is almost equal, men use the Internet more intensively than women. 
A closer look at the persons who have used the Internet the last three months reveals the following 
use:

Used 
Internet 
last three 
months

at home at
work

c o m m u n i -
cation

information commercial
total

banking financial buy/
sell

men 98 % 54 % 97% 90% 82% 80% 10% 57%

women 99 % 48 % 97% 89% 77% 76%   3% 49%

Table 4.6 Specific use of the Internet, Netherlands, 2009, gender

It is obvious that men use the Internet more at (or during) their work. This might be related to the 
participation of men and women in the labor market and the kind of work. Looking at the usage, 
men and women use it as often for communication and information. There is however a difference 
in the commercial use: financial transactions and the actual buying. 

Age
From the CBS statistics (2009) it can be concluded that there is indeed a relation between age 
and the use of the Internet47. This starts with the fact that there is a correlation between Internet 
access and age, which is linear and goes from 100% for the age group 12-15 years to 64% for the 

47 This somewhat troublesome relationship between the use of the Internet and age is also found in the 
literature on diffusion and adoption of innovations. Rogers (1995) reviewed 228 studies of which only half 
showed a significant relationship between age and adoption behavior, but some concluded that the adopters 
are younger and others conclude that adopters are older. Similar results are found by Gilly and Zeithaml (1985; 
Zeithaml and Gilly, 1987) who find that elderly tried and adopted ATMs less than the younger consumers, but 
used Electronic Funds Transfer more than the younger consumers. In reviewing the literature on diffusion theory 
Gatignon and Robertson (1985) conclude that “there is not a generalized innovator across product category 
or interest domains” (p. 861); only that innovators are drawn from the heavy users within a product category. 
Recent research (Mitzner et al., 2010) concludes that “older adults’ relationship with technology is much more 
complex than would be suggested by the stereotype of older adults simply being afraid and unwilling to sue 
technology” (p. 1719). 



120

CHAPTER 4

age group 65 – 75 years. Looking at the use (used during the last 3 months), the relation is also 
completely linear, ranging from 100 % among the youngest group to 53 % for the age group 65-75 
years.48Looking only at the user groups, the differences become less. The use for communications is 
the highest between 15-25 years (99 %), but now the lowest score is 93 % for the age group 65-75 
years. Buying via the Internet is however age related. The group between 25-35 years buys most on 
the Internet (84 %), followed by the ‘neighboring’ age groups. Above 65 years only 35 % has used the 
Internet as a transaction channel in the last 12 months; between 55-65 years only 54%.The products 
and services they bought differ (not surprisingly) per age group. It is remarkable that from the age 
group 55 – 65 years 55% of the consumers who bought via the Internet has bought travel services; 
the so-called Cyberseniors (McMellon et al. 1997) score the highest of all age groups.49

Income50

The relationship between Internet use and income level is also found in the CBS statistics. The higher 
the income level, the more Internet access; ranking from 85 % for the lowest income group to 98 % 
for the highest income group. The same applies for buying on the Internet. Looking only at people 
with a purchase on the Internet during the last 12 months, the lowest income group has the highest 
score for buying the category cloths and sporting articles. 

Education
In the results of the CBS (2009) the access to the Internet is positively related to educational level 
and the use of the Internet (if one has access) is also positive related to the educational level. Of 
the people who used the Internet, the use is also different. Here it is found that the higher the 
educational level the more the Internet is used for information search about products and services. 
This is remarkable, because such a relation has not been found between the use and the income 
level (all income levels scored more or less the same on these two items). Looking at the other 
data of the CBS the correlation can be partially explained by the factor age, where the older people 
use the Internet less for information search. Looking at the people with Internet use and actually 
using the Internet as the purchasing channel, the results are even more contrasting: for the lower 
educational level 54% during the last 12 months; for the higher educational level 84%.

48 It can be stated that the oldest age group is catching up rapidly: in 2005 (CBS 2005) the figure was only 34%.

49 In the survey the question about what was bought, if the respondent bought the last 12 months via the 
Internet, was not  presented to the age group 12-15 years and 65-75 years.

50 In some publications (Picot et al., 1997; Wigand, 1997; Mahmood et al. 2004; Chu et al., 2005) the reduction of 
the transaction costs for the consumer is seen as a major reason for using the Internet leading to a “frictionless 
economy” where transaction costs are a small supplement to the prices paid for goods and services (Sampson, 
2003). This approach settles in the Transaction Costs Economics (TCE), which started with the publication of 
Coase’s article (1937; see Posner, 1993 for an overview of his work) about the nature of the firm. One of the aspects 
of the theory is the fact that with every transaction costs are involved, due to among other things the costs of 
gathering information, asymmetry of information and protection for opportunistic behavior (Rindfleisch and 
Heide, 1997; Stiglitz, 2000; Rao, 2003; Tyagi, 2004).  The choice between markets and hierarchies is determined 
by the difference in transaction costs (Geyskens et al., 2006; Kemp, 2006), where the assumption is that market 
governance is more efficient than transactions performed within the firm, although certain dimensions of 
transactions (e.g. asset specificity, uncertainty, transaction frequency) might result in a shift from market to 
hierarchy, making it more efficient for a firm to conduct the transactions within the firm (Williamson, 1975, 1985, 
1996, 2002; Phelan and Lewin, 2000). Firms and markets are seen as alternative modes of organization (Demsetz, 
1995; Williamson, 1996; Simon, 1991). Based on these assumptions it can be argued that the Internet will reduce 
the transaction costs for consumers by the ease of use for information search, comparing products and prices 
at lower costs, i.c. time (cf.  Bakos, 1991), although some doubts have been raised about these arguments, due 
to the product category (for fruit the offline environment offers more information than the online environment; 
Degeratu et al., 2000) and information overload (Grover et al., 2006). Other examples of the application of TCE in 
online channel use are given by Deveraj et al. (2006) and Ghose (2009).
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Other relevant characteristics
In the literature on ICT enabled channels a large number of other relevant consumer characteristics 
have been introduced; characteristics that can be defined as psychological characteristics. Trust and 
perceived risk (e.g. Miyazaki and Fernandez, 2001; Schoenbachler and Gordon, 2002; Swaminathan, 
2003; Biswas and Biswas, 2004; Ueltschy et al., 2004) can be seen as psychological consumer 
characteristics (see Bhattacherjee, 2002 for an overview). The same applies to motivation (Hoffman 
and Novak, 1996, 1997; Childers et al., 2001; Kaltcheva and Weitz, 2006). These characteristics can 
hardly be included in the quota sampling.
Different but related characteristics are experience/past behavior (e.g. Gounaris et al., 2005; Kim 
and Malhotra, 2005; Falk et al., 2007; Hernandez et al., 2010), personality (Devaraj et al., 2008) and 
technology readiness (Parasuraman, 2000; Tsikriktsis, 2004; Yen, 2005; Lin et al, 2007; Massey et 
al., 2007), which seem related to attitudes toward the channel use and therefore the dependent 
variable that has to be explained by the model. This means these characteristics cannot be taken 
into account in developing the quota sample, leaving aside the discussion whether this would be 
possible. Experience with mobile Internet will be asked in the survey and will be used in analyzing 
the results. 
This analysis of the background variables shows that it is important to use a number of background 
variables in a Dutch survey as the use of a newly introduced ICT enabled channel (Internet) differs 
per socio-demographic group. The grade of urbanization (see Vliegen and Van Leeuwen, 2006a, 
2006b for the Dutch situation) will be asked in the survey and the importance will be reviewed in 
the analysis. 

Sample size

Sample size is of influence on the external validity. As a rule of thumb it can be argued (all other 
elements being equal) that the larger the sample size the larger the external validity. The size of 
the sample has of course other implications as well: costs of the fieldwork and fieldwork period. 
Therefore a tradeoff has to be made. In this thesis the sample size is based on the relevant surveys. 
The reviewed literature in appendix 2 shows that the range of the used sample sizes differs from 44 
(Komiak et al., 2004/5) to 8717 (Koyuncu and Lien, 2005; panel data analysis has been excluded). If 
only the surveys that use statistical analyses are taken into account the smallest sample is still less 
than 90 (namely 86, Liang and Huang, 1998 and 89, Cai and Xu, 2006). This broad range hardly gives 
an indication for the necessary sample size. In table 4.7 the sample sizes of the surveys are classified. 
The panel surveys have been excluded; for surveys in which more than one sample has been used 
(e.g. several experiments) the different sample sizes have been counted, adding to a total of 188 
sample sizes.

Sample size Number of surveys Percentage of surveys

Less than 100 22 12%

100 till 200 53 28%

200 till 300 36 19%

300 till 400 22 12%

400 till 500 16 9%

500 till 600 8 4%

600 till 700 6 3%

700 till 800 3 2%
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800 till 900 2 1%

900 till 1000 5 3%

1000 and more 15 8%

TOTAL 188

Table 4.7 Sample sizes in Internet related research

Another approach is to focus on surveys that have the same survey topic, namely financial services. 
In table 4.8 a subset of appendix 2 is presented, excluding one survey (Devlin and Yeung, 2003) that 
uses secondary data.

AUTHOR AND
PUBLICATION

SAMPLE METHOD SAMPLE
 SIZE

RESEARCH TOPIC

Bhattacherjee
2001a

MIS Quarterly

Customer base of
online banking
division

Net
122

Gross
1000

EDT tested with
online banking

Online banking

Bhattacherjee 
2001b

Decision Support
Systems

Messages on 100
online
message boards

Net
172

EDT tested with
online brokerage

Online brokerage

Chau et al.
2002

Communications
of the ACM

Students in Hong
Kong and USA

Net
269

Gross
Unknown

Cultural influence on
online behavior
of consumers

Curran et al.
2003

Journal of Service
Research

Random sample;
phone interviews

Net
628

Gross
2352

Use of SST in
banking industry:

ATM, bank-by-
phone, online 
banking

Gu et al., 2009

Expert Systems
with
Applications

Customers who used 
mobile banking 
service within
bank in Korea

Net
940

Factors that 
contribute to the
intention to use
of mobile
banking services; 
based on TAM

Lai and Li 2005

Information &
Management

Students (business
graduate students
Hong Kong)

Net
241

Gross
312

Testing TAM and
Internet banking
acceptance for
different groups:
age/gender/IT
competence
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Liao and Cheung
2002

Information &
Management

Regular web-users in
Singapore; not
specified; age young
(20-35), education
high

Net
323

Use of e-banking
combined with
perceived usefulness

e-banking

Ramaswami et al.
2000

International Journal
of Electronic 
Commerce

National mail panel;
income > $ 25,000

Net
413

Gross
700

Use of the online
channel for 
purchasing 
financial products

Financial products

Sundarraj and Wu
2005

Electronic Commerce
Research and
Applications

Students of
Canadian 
university

Net
99

Gross
187

Testing of TAM
model for banking
technologies

Tan and Teo 2000

Journal of the
AIS

Students (39%) in
convenience sample
in Singapore;
online questionnaire
personalized messages
sent

Net
454

Gross
1686

Integrating TPB and
IDT to predict 
intention to use
Internet banking

Teo, Tan and Peck
2004

Behavior & 
Information
Technology

Online clients of
stock brokerage firm
as sample of adopters
Sample of non adopters
not clear

Net
208 adopt
222 non-ad

Characteristics of
adopters of
Internet stock broking
in Singapore

Walker and
Johnson 2005

Journal of
Financial Services
Marketing

Face-to-face
interviews in urban
shopping centers

Net
180

Usage of
Internet banking
services

Venkatesh and
Ramesh 2006

MIS Quarterly

Undergraduate 
students in university
in US and Finland

Second study 766
visitors of Finnish
theater;
movie ticket E 15

Net
201 and
169

Gross
Unknown

Web and Wireless
site usability

Airline industry

Second study:
banking, news, 
shopping, tourism

Table 4.8 Samples sizes in Internet and financial services related research

The average sample size of these surveys is 333 respondents. If the two extremes (3804 and 99 
respondents) are eliminated, the average sample size is 300 respondents. Following Simmons et al., 
(2011) the sample size is determined before the research is conducted and is, in accordance with the 
found results, set at 300 respondents. Based on a sample size of 300 respondents and statistics (CBS, 
2009) on the Dutch population distribution the following quotas can be calculated:
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15-25 years 25-35 years 35-45 years 45-55 years 55-65 years 65-75 years

educational level men women men women men women men women men women men women

low 13 12 5 4 8 7 8 10 8 12 5 10

middle 9 10 10 10 13 15 12 12 10 8 6 5

high 1 2 8 9 10 9 10 7 8 4 4 2

Table 4.9 Distribution of the sample, based on population figures 2009

Interviewers

It is obvious that the interviewer bias in face-to-face research can be very large. As Brown stated 
already in 1938: “People unintentionally but instinctively pick well-painted houses, well-dressed 
people. Men prefer red, women blue. And gentlemen prefer blonds” (p. 360).51 The quota sampling 
method restricts this bias to a certain extent. The interviewers have to find respondents fitting into 
the different quota sets. The questionnaire length (on average 30 minutes in the pilot study) and the 
complexity of the survey (with the experiment) make street interviews hardly possible. Therefore the 
interviewers have been instructed to select respondents within their own network. The interviewers 
were paid per completed interview.

A choice has been made between a small and a large interviewers group. The advantages of a 
small number of interviewers are reliability (by having to select only a small group), consistency 
and control over the interviewers and therefore it is assumed that the interviewer error can be 
limited as much as possible. However, the structure of the fieldwork means that interviewers select 
respondents within their own network. A limited number of interviewers increases the interviewer 
bias. Therefore a large number of interviewers (30) has been involved in the survey. The interviewers 
have been instructed personally.

The respondents did not receive any incentive. Although this might increase the response rates 
(cf. Willimack et al., 1995), the structure of the sampling method reduces the importance of the 
response rates and the effects of incentives on data quality are disputed (cf. Davern et al., 2003). 

4.4 Ecological validity

Ecological validity or realism (e.g. Lynch, 1982; Winer, 1999) has been defined as “whether the 
research study (tasks, stimuli, settings) was realistic and, therefore, the results are likely to be 
generalizable to a more natural environment” (Winer, 1999; p. 350). It can be seen as a perspective 
on external validity, but is also related to internal validity: “When problems of internal validity are 
overcome, it is often assumed the results obtained in a field setting have broad ecological validity” 
(Tybout and Calder, 1977; p. 8). Therefore the choices that influence ecological validity are treated 
separately. Two choices are of relevance here: the interview setting and the experiment with the 
mobile website. 

Interview setting

The choice has already been made for face-to-face interviewing with the use of quota sampling; 
interviewers select the respondents within their own network. One element remains: the location 

51  It can even be more complicated as the articles (Kendall, 2009; Sunden, 2009; Campbell, 2009) about how 
gender and sexuality influence research processes show. 
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of the interview. Following Hoyle et al. (2002) the research setting is chosen as similar to the real 
situation, being the home of the respondents. Although many consumers use mobile Internet in 
many locations, the home situation seems to have as little influence on the experiment as possible, 
because the respondents will feel “most comfortable in their normal environment” (Lazar et al., 
2010; p. 265). 

The mobile website52

The website of the pilot research has been used with a small number of adjustments. The basic 
structure of the site is kept simple; no effort has been made to adjust the site conform insights from 
web design and human computer interaction (e.g. Zhang et al., 1999; Culwin and Gaulkner, 2001; 
Maltby et al., 2003; Kuan et al., 2005; Gao and Koufaris, 2006; Lowry et al., 2006; Schaupp et al., 2006; 
Ayanso et al., 2010). The reason is that the focus is on the differences between the preferences before 
and after using the website, due to the satisfaction with this website. Whether the result evaluation 
is negative or positive is of no relevance. Keeping the mobile website as simple as possible seems to 
avoid any effects the design might have on different socio-demographic respondents groups. For 
example research shows design has a different impact on men and women (e.g. Huang, 2005; Simon 
and Peppas, 2005; see Whitley, 1997 for a meta-analysis on gender differences in computer related 
attitudes and behavior). 

The question remains whether using the mobile website during the interview resembles the use 
of the channel in a natural environment? The respondents have used the mobile telephone of 
the interviewers, which is necessary to avoid potential costs for the respondents and is necessary 
because not all respondents have mobile access to the Internet. It differs however from the real 
situation in which they are (at least) familiar with the use of their mobile telephone. The role of the 
experiment and the effect it might have had on the results, is discussed in chapter 8. In this stage it 
is obvious that an experiment by definition has a negative influence on the ecological validity, but 
efforts have been made to keep this impact as low as possible.

4.5 Statistical analyses: the level of the variables

Statistical procedures can be distinguished in parametric and non-parametric tests. In general it 
can be stated that parametric tests are preferred as they give the researcher more opportunities in 
analyzing the data (e.g. Perreault and Young, 1980; Vaughan, 2001). However if “you use a parametric 
test when your data are not parametric then the results are likely to be inaccurate” (Field, 2005; p. 
63). This means the use of the tests has an influence on both the internal validity and the external 
validity. 

Therefore before using parametric tests first certain assumptions about the data have to be confirmed: 
the interval level of the variables, testing whether the distribution is normal, the independence 
of data from different participants and the assumption of homogeneity of variance (e.g. Churchill, 
1999; Rayner and Best, 2000; Field, 2005; Brace et al., 2009). The results of these tests decide whether 
parametric or non-parametric tests can be used.

First the questionnaire has to be reviewed on the level of the variables. Since Stevens’ On the Theory 
of Scales of Measurement (1946) variables are usually classified in four levels of measurement (e.g. 
Blalock, 1960; Bagozzi, 1994; Pfleeger et al., 1997; Vaughan, 2001; Hoyle et al., 2002; Argyrous, 2005; 
Field, 2005; Kemp and Grace, 2010; Lazar et al., 2010):

52 The site has been ‘redeveloped’ by Thys ten Veldhuis, at that time a Bachelor student at the Hogeschool van 
Amsterdam, who also maintained the site during the fieldwork period.
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•	 Nominal scales: this measurement classifies the cases in qualitatively different categories, 
which have no numerical meaning. In this survey the questions about gender, experience with 
mobile Internet and success with the mobile experiment fit into this category.
•	 Ordinal scales: this measurement classifies the cases in categories that can be ranked. In this 
research the questions about the channel preferences and the ranking of the attributes are 
within this category. 
•	 Interval scales: this measurement classifies the cases in categories that can be ranked and 
is measured in intervals of equal distance between values on the scale. Questions that use the 
Likert-scales seem to fit into this category.
•	 Ratio scales: the measurement classifies the cases in categories that can be ranked and the 
intervals are measured in equal distances and there is also a true zero point. If age is asked 
without pre coded answer categories, it is measured on a ratio scale. 

The relevance of these scales for statistical analyses is that “and this is of great concern to several 
of the sciences – the statistical manipulations that can legitimately be applied to empirical data 
depend upon the type of scale against which the data are ordered” (Stevens, 1946; p. 677). This 
means the questionnaire with the used answer categories has to be reviewed to decide what level 
of measurement has been used. The used questionnaire has been summarized in table 4.10 (see 
also appendix 3).

QUESTIONS USED ANSWER CATEGORIES SCALES

Experience with travel insurance Often
Sometimes
No

Ordinal

Importance scores attributes Scale from 1 (very unimportant) – 7 (very 
important)

Ordinal/Interval

Ranking attributes according to importance Scale from 1 (most important) – 8 (most 
unimportant)

Ordinal

Ranking preference channels Scale from 1 (most preferred) – 5 (least 
preferred)

Ordinal

Evaluation of the channels on the attributes Scale from 1 (does not apply at all) – 7 (does 
apply very much)

Ordinal/Interval

Use of mobile Internet never
seldom
sometimes
often
very often

Ordinal

Successful with mobile experiment yes
no

Nominal

Time used for experiment less than a minute
1- 2 minutes
2 – 3 minutes
3 – 4 minutes
4 – 5 minutes
5 minutes or more

Ordinal/(Interval)

General satisfaction with mobile Internet Scale from 1 (very dissatisfied) to 7 (very 
satisfied)

Ordinal/Interval
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Satisfaction with mobile Internet per attribute Scale from 1 (much worse than expected to 7 
(much better than expected

Ordinal/Interval

Importance scores attributes Scale from 1 (very unimportant) – 7 (very 
important)

Ordinal/Interval

Ranking attributes according to importance Scale from 1 (most important) – 8 (most 
unimportant)

Ordinal

Ranking preference channels Scale from 1 (most preferred) – 5 (least 
preferred)

Ordinal

Gender Male
Female

Nominal

Urbanization grade < 20,000 inhabitants
20,000 – 100,000 inhabitants
100,000 and more inhabitants

Ordinal

Table 4.10 Level of measurement of the variables

It is obvious that the questions about ranking the channels and ranking the attributes are on an 
ordinal level (e.g. Churchill, 1999; Horsky and Nelson, 2006; Wilson, 2006); the difference between 
rank 4 and 5 is not by definition the same as the difference between rank 2 and 3. Respondents 
are willing and able to provide preference orders, but have difficulty in answering how much they 
prefer the alternatives (Perreault and Young, 1980). 

The variables that measure importance scores, evaluation of the channels on the attributes and the 
satisfaction with the experiment are based on 7-point Likert-type scales that give an appearance of 
interval/ratio data and are often treated in that way (Hofacker, 1984), although Likert-type measures 
are assessed by using ordinal level categories, no matter what point scales are used (Singh et al., 
1990; also Gibbons, 1992, 1993). Argyrous (2005; p. 344) warns:

“This might tempt us to calculate the mean in order to compare two samples that have been 
measured on this scale. This is, strictly speaking, not a correct procedure. Unfortunately, 
calculating a mean on essentially ordinal data is not an infrequent occurrence. Market research 
companies do this as a standard procedure when describing survey data” 

The assumption of equal distance between the response categories has been called “often 
unrealistic in practice” (Dittrich et al., 2007; p. 4), and referring to satisfaction scores it has been 
stated that “to perform a simple regression would produce biased results” (Dell’Olio et al., 2010; p. 
389). At least “it is difficult to say whether it yields interval or ordinal level measurement” (Eagly and 
Chaiken, 1993; p. 55). Some authors (e.g. Chang and Yang, 2008; Wünderlich, 2009; Bentler, 2010; 
Lazar et al., 2010; Bassi, 2011) treat these Likert scales as ordinal scales, others use it as an interval 
scale (e.g. Churchill, 1999; Wilson, 2006) and some argue that they have “approximately interval 
properties” (Coote, 2011; p. 1296). The debate has started since Stevens’ article and still continues 
(e.g. Lord, 1953; Gaito, 1980; Townsend and Ashby, 1984; Michell, 1986; Knapp, 1990; Velleman and 
Wilkinson, 1993; Norman, 2010). This makes it difficult to take a position in this discussion. On the 
one hand there are several convincing arguments for treating Likert scales on an ordinal level and 
therefore using non-parametric statistical tests. On the other hand the weighted additive and the 
simple additive model use the scores of the Likert scales to calculate a total score that represents the 
preferences. These calculations can only have meaning if the scales are on an interval level. Therefore 
in multi attribute attitude models it is assumed (given the formula) that values are measured on an 
interval scale (Horsky and Rao, 1984). This might be related to an observation of Kemp and Grace 
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(2010) that texts “on research methods sometimes summarize this debate by suggesting that if one 
adopts strict criteria, psychological measures often attain only ordinal status but that little practical 
damage is done by treating them as if they were interval scales” (p. 399). The authors warn however 
“Whether such practice is justified remains an open question and one with important implications 
for psychology as a scientific discipline” (p. 399). 

To be able to use parametric tests the second assumption - that the distribution is normal – has to 
be verified. According to some (Gaito, 1980) this is the only relevant assumption : “If the data follow 
a normal distribution, then the data would be of interval scale nature” (p. 565). The Kolmogorov-
Smirnov test whether the distribution is normal has been used (cf. McAlister, 1979; Churchill, 1999; 
Field, 2005); the test “is arguably the most well-known test for normality” (Drezner et al., 2010; p. 694) 
and the tests “are arguably the most common used nonparametric tests to see whether the empirical 
distribution calculated from a sample is from a particular theoretical distribution (Goldman et al., 
2008; p. 369). Based on the total sample for every variable the null hypothesis, assuming a normal 
distribution, has to be rejected at the 0.05 significance level. 

This means no position in the debate about the level of the variables is necessary. The statistical 
analyses will be based on non-parametric tests as non-parametric tests are more powerful than 
parametric tests if the assumptions about the data are not valid (Rayner and Best, 2001). The 
assumption that much information in the sample is not used with these tests has been doubted:

“Although at first glance most nonparametric procedures seem to sacrifice too much of the 
basic information in the samples, theoretical investigations have shown that this is not the 
case. More often than not, the nonparametric procedures are only slightly less efficient than 
their normal theory competitors when the underlying populations are normal (the home 
court of normal theory methods), and they can be mildly and widely more efficient than these 
competitors when the underlying populations are not normal” (Hollander and Wolfe, 1973; p. 
1).

In a number of tables the mean scores will be presented for convenience purposes, but all significance 
tests are based on non-parametric tests. These tests are used to verify whether differences between 
groups exist. This might be related to socio-demographic characteristics (for instance: do men and 
women have different channel preferences) and it might be related to the experiment (for instance: 
is there a difference in the ranking of the channels before and after conducting the experiment). The 
choice of the statistical tests is based on Vaughan’s (2001; p. 158) road map for finding the correct 
statistical test:

 

Ordinal data 

3 or more groups 2 groups 

independent related 

Wilcoxon Signed Ranks 
test Mann-Whitney 

Kruskal-Wallis 

 
Illustration 4.1 Roadmap of statistical tests (Vaughan, 2001)
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Using these tests, based on the number of groups and the relation between the groups, has been 
proposed in numerous other publications (e.g. Mosteller and Rourke, 1973; Forrest and Andersen, 
1986; Svensson, 2001; Argyrous, 2005; Field, 2005; Agresti and Finlay, 2009; Brace et al., 2009; 
Lazar et al., 2010) and is followed in this research as well. This means that if independent groups 
are compared the Mann-Whitney or the Kruskal-Wallis test will be used. Examples of independent 
groups are analyses based on gender (two groups) or based on education (three groups). Related 
groups involve all the analyses with the scores before and after the experiment. 

In table 4.11 the conditions and hypotheses as formulated in chapter 4 are presented in the first 
column. In the second column the desired result of the analysis is mentioned. The third column 
shows the used statistical analyses. The simplest statistics are the means and the percentages. 
For instance the means of the importance scores, of the ranking of the channels and the scores 
of the attributes per channel; the percentages of the most preferred channel and the percentage 
of respondents that mentions the attribute as most important. These means and percentages are 
not used to determine statistical significance; they are only meant to provide an adequate insight 
in the results. To confirm statistical significance between groups the Kruskal-Willis test (for three or 
more groups), the Mann Whitney (for two groups) and the Wilcoxon Signed Rank(s) (for two related 
groups) tests will be used. 

RESEARCH TOPICS OBJECTIVE OF THE ANALYSIS USED STATISTICAL TESTS

The importance scores of the attributes are 
high.

Confirm that the attributes are relevant, 
which is shown with high importance scores 

Mean of the importance scores; 
percentages 

Respondents have a channel choice set that 
contains the relevant channels with a different 
intention to use.

Confirm that the consumers are able to rank 
the channels according to their preference

Mean of the ranking; percentages

Respondents are able to evaluate the channels 
on their attributes and give meaningful scores 
to the channels.

Confirm that consumers are able to review 
the channels and show that these reviews 
are based on common sense

Mean of the attributes per channel

External variables (e.g. socio-demographic 
characteristics, experience of the consumer) 
are of influence on the importance scores and 
evaluation of the channels.

Confirm that there is a difference between 
several consumer groups

Comparison between two groups 
(gender, experience) with Mann 
Whitney test; comparison between 
three and more groups (age, 
education) based on the Kruskal-
Wallis test 

The weighting additive and the simple additive 
model predict the preference ranking of the 
channels comparable.

Determine the percentages of the right 
predicted choices

Application of the formulas for the 
models

A positive or negative experience with the use 
of the mobile Internet will lead to a change in 
the channel preference choice set caused by a 
different score for the mobile Internet channel.

Confirm a part of the model by showing 
that there is a difference between the two 
user groups

Comparison between two groups 
based on Wilcoxon signed rank test
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The attributes that change after the use of 
the mobile Internet are the attributes on 
which the mobile Internet either scores low 
(negative experience) or scores high (positive 
experience).

Confirm a part of the model by showing 
that positive and negative experiences lead 
to different evaluations

Comparison between two groups 
based on Wilcoxon signed rank test

The level of experience with mobile Internet 
will influence the (dis)conformation of 
experience. 

Confirm a part of the model by showing 
that there is a difference between the two 
groups

Comparison between two groups 
based on Wilcoxon signed rank test

A change in the channel choice set is caused by 
a change in the importance of the attributes.

Prove the model Comparison between two groups 
based on Wilcoxon signed rank test

A change in the channel choice set is caused 
by a change in the evaluation of the mobile 
Internet channel.

Prove the model Comparison between two groups 
based on Wilcoxon signed rank test

Table 4.11 Research topics and statistical analysis

4.6 Conclusions

In this chapter a number of choices regarding the survey framework has been made. These choices 
are related to the internal, external and ecological validity of the research. The decisions have been 
partly based on other research and partly based on the specific requirements of this study. The 
fieldwork will be conducted by means of face-to-face interviews, where a non probability quota 
sample will be used. The quotas are based on the literature and feasibility. Gender, age and educational 
level are three variables that are used as quota; the sample size is 300 respondents. Respondents 
will answer first a number of questions about the channels, then conduct the experiment on the 
mobile telephone provided by the interviewer, and finally answer again a number of questions 
about the channels. The necessary control group will answer the questions without conducting the 
experiment. The statistical analyses will be based on non parametric tests as the debate about the 
measurement level of the variables gives not a clear answer and the distribution of the variables is 
not normal.


