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partner. 



 

 

Furthermore, I was blessed with supportive managers and co-workers. 

I would like to thank my manager Boukje Cuelenaere, as well as Eric 

Balster, Gamze Demirel, Salima Douhou, Suzan Elshout, Josette 

Janssen, Sander Janssens, Lennard Kuijten, Miquelle Marchand, 

Nicole Marijnissen, Stephanie Mertens, Joris Mulder, Marije 

Oudejans, Maarten Streefkerk, Edwin de Vet, and Iggy van der Wielen. 

You all helped me in so many ways.  

Martijn, my husband, father of our children, best friend: you 

were right all those times, but thanks for keeping me and our family 

going when I dove into writing anyhow at the most unreasonable hours. 

I won’t forget the café lattes with a big heart. Thanks for your love, 

patience, and for all the things that I still learn from you every day. You 

are my hero, you are my solace.  

Along the way, it was often wonderful to be able to relieve some 

of the research distress by building amazing wooden railway systems 

with my two sons. Thanks, Robin and Julian, for being the light of my 

life.  

I would not have got here without the love and support of my 

parents Kari and Päivi. You have such an unconditional belief in me 

that it would move mountains, and it has. Thanks also to my dearest 

brother Veikko and sister Annamaria for being there for me. 

Finally, there is a person who is seldom mentioned yet does 

some of the most fundamental work in survey research. In fact, there 

are thousands of them. The respondent, the anonymous person, man or 

woman, young or old, who takes the time to complete a survey that 

serves scientific research. If you read this, thank you. 

 

Marika de Bruijne 

September 2015 

 

  



Contents 

1. Introduction .................................................................................. 1 

1.1. Cognitive survey response process ....................................... 3 

1.2. Mixed-mode research and multi-device surveys ................... 6 

1.3. Survey usability ................................................................... 10 

1.4. Research scope .................................................................... 12 

1.5. Structure of the thesis .......................................................... 14 

2. Mobile response in probability-based online panels .................. 17 

2.1. Introduction ......................................................................... 17 

2.2. Background and research questions .................................... 18 

2.3. Method ................................................................................ 22 

2.4. Results ................................................................................. 24 

2.5. Conclusion and discussion .................................................. 39 

3. Comparing the effects of PC and mobile web surveys ............... 43 

3.1. Introduction and background .............................................. 43 

3.2. Design and implementation ................................................. 47 

3.3. Results ................................................................................. 55 

3.4. Conclusion and discussion .................................................. 64 

Appendix 3.A Layout in different conditions .............................. 68 

4. Mobile web survey design .......................................................... 75 

4.1. Introduction ......................................................................... 75 

4.2. Background and hypotheses ................................................ 76 

4.3. Method ................................................................................ 82 

4.4. Results ................................................................................. 87 

4.5. Conclusions ......................................................................... 97 

Appendix 4.A Questions (translated from Dutch) ..................... 100 



 

 

Appendix 4.B Examples of screen views .................................. 107 

5. Adapting grid questions for mobile devices ............................. 113 

5.1. Introduction ....................................................................... 113 

5.2. Background ....................................................................... 114 

5.3. Method .............................................................................. 119 

5.4. Results ............................................................................... 123 

5.5. Conclusions ....................................................................... 134 

Appendix 5.A  Screenshots .......................................................... 137 

Appendix 5.B  Questionnaire (translated from Dutch) ................ 139 

6. An alternative approach to multi-device surveys ..................... 145 

6.1. Background ....................................................................... 145 

6.2. Method .............................................................................. 147 

6.3. Results ............................................................................... 149 

6.4. Discussion ......................................................................... 153 

7. Conclusions .............................................................................. 155 

7.1. Main findings .................................................................... 155 

7.2. Limitations ........................................................................ 162 

7.3. Suggestions for future research ......................................... 163 

7.4. Final remarks ..................................................................... 165 

Bibliography .................................................................................... 167 

 



Chapter 1 | Introduction         1 

1. Introduction 

This chapter is partly based on a working paper (De Bruijne, 2015) and a 

book chapter (De Bruijne & Oudejans, 2015). 

 

Web surveys and their newest form, mobile web surveys, have rapidly 

become commonplace as a means of data collection in scientific and 

market research. Compared to face-to-face, mail or telephone 

interviews, the web survey is still very much a freshman, however. In 

fact, it has become clear in recent years that the internet is still very 

much in development as a channel for data collection. Due to the 

increasing usage of mobile devices such as tablets and smartphones to 

access the internet, the web has rapidly evolved into a multi-device 

medium. This is reflected in how people complete surveys. In 2014, the 

AAPOR Task Force Report on Emerging Technologies concluded that 

nowadays, conducting an online survey by default means conducting a 

mobile survey as well (Link et al., 2014).  

Since self-completed web surveys have traditionally been 

designed for computer interfaces and regular browsers only, the rise of 

the mobile internet potentially poses a threat to the quality of the web 

survey mode. Nowadays, respondents use a continuum of input 

channels varying on the one hand in terms of user interface - screen 

size, screen orientation, input method, portability - and on the other 

hand in technological housing, that is, browser type and operating 

system. At the one end of the continuum there are small wearable 

computing devices such as smartphones with a touch-based interface, 

in the middle there are the tablets, and at the other end, the traditional 

desktops with mouse-keyboard interface and sometimes massive 

screens. With such a tremendous variance in respondent - survey 

interaction, designing an online survey is challenging.  

The diversity in input devices raises several questions for 

survey researchers. How does mobile internet usage impact web survey 

completion? How does one present survey questions comfortably on 

all the different platforms and user interfaces? Should the layout be 

modified for the various devices and if so, what effect will this have on 
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survey outcomes and data quality? This thesis focuses on these and 

other challenges for instrumental (visual) design of web surveys for the 

multi-device internet.  

Web surveys need to be re-evaluated and re-defined: not as a 

computer-based data collection mode, but as a data collection mode for 

the omnipresent internet. Data collection methods may vary with 

respect to two important dimensions (among others): how the question 

is presented and how the respondent provides his answer (De Leeuw & 

Hox, 2011). Within the context of web surveys, these two dimensions 

can be defined as: 1) the design of the survey layout, and 2) the 

respondent’s input device. Both factors can be divided (simplifying the 

real-life heterogeneity) into two orientations: computers (desktop and 

laptop) and mobile devices (e.g. tablets and smartphones). The 

resulting combinations of survey design and respondent access are 

presented in Figure 1.1.  

 

Figure 1.1. Web survey layout versus respondent’s input device 

 

In brief: one may design a survey for a certain type of online device, 

while the survey may still be accessed using another type of device. A 
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survey researcher needs to decide how to approach the different types 

of respondent access and whether to adapt the survey layout for 

different devices. If the layout is not adapted, one may either allow 

access via other devices than designed for and, for example, only flag 

this input, or one may block the access by certain device types 

(Callegaro, 2010).  

To understand the consequences of the different strategies to 

offer a web survey for the multi-device internet, it is necessary to view 

the aforementioned choices in the light of existing literature on survey 

methodology and web design. Hence, three perspectives to designing 

surveys will be discussed here: the cognitive survey response process 

(1.1), mixed-mode research and multi-device surveys (1.2), and survey 

usability (1.3). 

 

1.1.  Cognitive survey response process 

The task of completing a survey may be studied based on the response 

process model and the factors that can influence this process. Lynn and 

Kaminska (2013) presented a model for factors that affect 

measurement error for mobile telephone interviews. This framework 

was based on the cognitive response process to survey questions 

presented by Cannell, Miller, and Oksenberg (1981) and later 

complemented by Tourangeau, Rips, and Rasinski (2000). It describes 

the necessary conditions for optimal survey completion and other 

factors that may influence the process. Here, this framework is adapted 

to apply for mobile web survey completion. This model is presented in 

Figure 1.2. 
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Figure 1.2. Possible factors influencing measurement error in (mobile) 

web surveys, adapted from the model of Lynn and Kaminska (2013) on 

mobile telephone interviewing 

 

 

 

The cognitive response process is illustrated in four (simplified) stages: 

perception & comprehension, recall, evaluation and reporting. Each of 

these components may lead to response effects, since the respondent 
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may misunderstand the question, forget information, or map his or her 

answer onto an incorrect answer category (Tourangeau et al., 2000).  

The first step in the response process includes comprehending 

the question, which is subject to question wording and whether the 

respondent correctly interprets the intended meaning of the question 

(Cannell et al., 1981). Respondents who complete a web survey also 

have to be able to perceive and read the whole question (Grenzki, 

Meyer, & Schoen, 2014) and thus to view it properly on screen. 

Respondent’s personal attributes such as eyesight may affect this, 

increasingly so for small fonts. On web (PC and mobile) devices, the 

related situational influencers include the quality of the internet 

connection, device specifications such as the screen size and input 

interface, and the settings of the web browser and device itself.  

In the second stage, the respondent assesses which information 

he or she needs to answer the question and searches his or her memory 

for this information (Cannell et al., 1981). Third, the respondent 

evaluates whether his or her response meets the objectives of the 

question (Cannell et al., 1981).  

To comprehend the question as well as to recall and evaluate 

the answer, one needs to pay sufficient attention. The level of attention 

may be influenced by situational factors such as distraction and 

multitasking. Such disturbance could be expected to be encountered 

more with mobile respondents than those using a stationary computer, 

as mobile respondents may be on the go or away from home, given the 

portability of the devices. But even in domestic situations, differences 

in the situational context may exist (De Bruijne & Oudejans, 2015). In 

their study on the context of mobile usage, Eshet and Bouwman (2014) 

described how in contrast to the relatively stable and homogeneous use 

context in stationary computing, the context of use in mobile 

computing is dynamic and unpredictable. Mobile devices are used in 

various everyday situations and locations (Eshet & Bouwman, 2014).  

Further, sufficient cognitive effort is required in all steps of the 

survey response process. The level of effort that the respondent makes 

to provide an answer may be affected by one's motivation and cognitive 

ability.  
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Finally, the respondent needs to be willing and able to provide the 

correct answer. Here, the respondent's personal characteristics related 

to his or her behavior and attitudes may affect the task. When using 

computerized self-reporting, low technological savviness, or 

unfamiliarity with the device-specific navigation may hinder task 

handling. Further, device specifications may act as technical thresholds 

if not all types of mobile devices have been considered when designing 

the survey. The willingness to provide a truthful answer may be 

influenced by the presence of other people (Lynn & Kaminska, 2013), 

especially in the case of sensitive questions (Couper, Singer, & 

Tourangeau, 2003). Since respondents using mobile devices are freer 

in their location both at and away from home, they might more often 

be in the company of other people. On the other hand, when situated in 

a noisy environment with a lot of distraction, mobile respondents can 

in principle more easily retreat to another space if necessary. 

 

1.2.  Mixed-mode research and multi-device surveys 

Within the context of general population web surveys, mobile devices 

are merely a new manifestation of the respondent’s access to the 

survey, rather than a separate mode. However, a similar dilemma as the 

one which is associated with the multi-device internet - whether or not 

to provide alternate survey presentations for different communication 

channels - has been widely discussed in mixed-mode research. Mixed-

mode research investigates the optimal way to combine different data 

collection modes, such as face-to-face, mail, telephone, or web surveys 

(see. e.g. Dillman, Smyth, & Christian, 2009; De Leeuw, 2005). 

There are many types of mixed-mode surveys, but here is 

referred to offering different modes for different respondents for the 

same survey. As De Leeuw and Hox (2011) discuss, the aim of this 

mixed-mode strategy is usually to reduce survey error, namely 

coverage and nonresponse errors. Together with sampling and 

measurement error, they constitute total survey error (Dillman, 2000), 

which is the sum of all errors due to the design, collection, processing 

and analysis of surveys (Biemer, 2010). According to Groves and 
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Lyberg (2010), many researchers consider that “among a set of 

alternative designs, the design that gives the smallest total survey error 

(for a given fixed cost), should be chosen”.  

Coverage error occurs when the frame population of a survey 

(“the set of units from which the survey sample is actually selected”) 

does not correspond with the target population (Biemer & Lyberg, 

2003). For example, when the entire internet audience is considered as 

the target population, coverage error occurs if a web survey is blocked 

for mobile browsers, since a small group of people rely exclusively on 

mobile internet access. For instance, in April-May 2014 in the 

CentERpanel, a Dutch probability-based online panel (see Teppa & 

Vis, 2012), three percent of the respondents who surf the internet 

reported to use only other devices than a computer or laptop to do so.  

If the survey is offered passively to mobile users (Buskirk & 

Andrus, 2012), i.e. is not blocked but not adapted either (Callegaro, 

2010), it will be accessible for all browsers but may be cumbersome to 

use. This may increase nonresponse error. “Nonresponse error occurs 

when the people selected for the survey who do not respond are 

different from those who do respond in a way that is important to the 

study” (Dillman et al., 2009). For example, an unadapted web survey 

design may lead to an underrepresentation of younger respondents 

(Link et al., 2014). Breakoffs have also been found to be a common 

problem in web surveys which are not adapted for mobile devices, as 

will be discussed in Chapter 2. 

De Leeuw and Hox (2011) note that the danger with the 

aforementioned type of mixed-mode strategy is that differences 

between subgroups are confounded with mode differences. The 

question arises whether the respondents to different modes really differ 

in opinions, or whether their answers differ due to a mode effect. In the 

latter situation, the mixed-mode strategy “adds bias through differential 

measurement error”, instead of reducing nonresponse bias (De Leeuw 

& Hox, 2011).  

 Measurement error is the difference between the observed 

value versus the underlying or true value being measured (Baker & 

Callegaro, 2014; Groves et al., 2004) and this error can be affected by 
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the mode of administration (Biemer & Lyberg, 2003). In multi-device 

surveys, differential measurement error is a main cause for concern, 

since each time the survey presentation differs by device, there is a 

chance that this will cause differences in survey outcomes between the 

user sub-groups. On the other hand, regardless of the differences 

between various online devices, response across devices continues to 

rely on self-reporting and a visual communication channel. In this 

respect, the differences in the response process could be expected to be 

relatively small compared to mixing visual and aural modes, for 

example.   

 Three main strategies have been described in mixed-mode 

research to avoid unwanted measurement error and to reach survey 

equivalence: unified (or unimode), mode-specific, and mode-

enhancement construction (Dillman et al., 2009). 

 As Dillman (2000) and Dillman et al. (2009) write, the unified 

mode design involves “writing and presenting questions the same or 

nearly the same across different survey modes to ensure respondents 

perceive a common mental stimulus”. Especially when all modes are 

equally important, one should find commonalities in the modes and 

eliminate unnecessary differences in how the questions are constructed, 

as many differences may simply derive from tradition (Dillman et al., 

2009). In web surveys, for example, answer scales might be presented 

vertically on PCs to make the question presentation near to identical to 

a smartphone version. Another example is avoiding the common habit 

in web surveys to use mouse-over pop-up windows for additional 

information. Since this technique may not work properly in mobile 

browsers and on touchscreens, one should develop an alternative way 

to present the information that works on all platforms. An important 

goal of the unified mode design is to create robust questionnaires (De 

Leeuw & Hox, 2011).  

 Mode-specific design holds that survey modes differ to such a 

degree in their means of communication or technology that questions 

need to be modified for different modes in order to achieve the same 

stimuli for respondents (Dillman et al., 2009). For example, displaying 

questions on small touchscreens exactly as on PCs may lead to error 
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and respondent discomfort, if the answer categories become tiny and 

difficult to select. At least some slight adjustment in question 

presentation is likely to be necessary.  

 The third construction, mode-enhancement, is a special 

application of the mode-specific design. When using this construction, 

one concentrates on one primary mode of data collection for which 

responses are optimized, plus a secondary mode or modes (Dillman et 

al., 2009). As Dillman et al. (2009) describe, the equivalency across 

modes is of lesser importance here than maintaining the capabilities 

that the primary mode offers. As an example they refer to a recent 

custom in web surveys to break questions into smaller parts to be 

displayed entirely on the screen for handheld devices.  

 When deciding on the mixed-mode approach, it is important 

to distinguish between having one main survey mode and another 

auxiliary mode, or having a genuinely multiple-mode design with 

equally important modes (De Leeuw, 2005). Furthermore, De Leeuw 

and Hox (2011) suggest that one should analyze the different modes 

and recognize the differences, limitations and extra features of each 

mode. Table 1.1 gives an overview of the main differences between 

surveys designed for PCs and surveys designed for mobile devices 

(mobile browsers). These differences will be discussed in further detail 

in Chapter 6. 

 When one decides to mix modes, it is important to explicitly 

design a questionnaire for a mixed-mode strategy and to focus on 

reducing mode effects by measurement error (De Leeuw & Hox, 2011). 

However, reducing one type of survey error often changes the value of 

another (Groves, 1987), and trade-offs between measurement, 

nonresponse and coverage error might be necessary when designing a 

survey for the PC and mobile web. For example, if one wishes to 

minimize the risk of differential measurement error in a web survey 

(caused by differences in respondents’ input devices), one way to do 

this would be to restrict the access to PCs only and to block access via 

mobile browsers. This also makes the design phase more manageable 

and testing on different browsers feasible. 
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Another choice could be to block access via smartphones only and to 

allow access via tablets. However, as discussed earlier, blocking 

mobile access might result in higher nonresponse error (Link et al., 

2014) among those who are not willing to use a computer, or in non-

coverage error regarding those without internet access via computers. 

 

Table 1.1. Differences between common designs for PC and mobile 

surveys 

PC web surveys Mobile web surveys 

Designed for large screens, 

fixed font and button size 

Designed for varying screen 

sizes (small to average), 

responsive font and button size 

Can present large amounts of 

information per screen 

A limited amount of information 

per screen 

Requires accurate mouse 

handling 

Relatively large buttons which 

are easy to select even with a 

finger 

Various layout choices, e.g. 

grids and horizontal or vertical 

answer scales 

Question items usually on 

individual screens, vertical 

answer scales 

May include features such as 

grids and horizontal scales, 

which do not fit small screens 

Fits all screens since designed 

for the smallest ones 

 

Familiar to respondents, web 

standard 

Less standardized layout, still 

under development 

 

 

1.3.  Survey usability 

Concepts such as survey error provide a theoretical foothold to 

optimize data quality, but do not directly provide a means to measure 

the respondent - the survey user - experience. Couper (2000) suggested 

usability, or “optimal design from the users’ perspective” as he 

described it, to be an important part of survey development and argued 
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for learning from existing literature about human-computer interaction. 

Little research has been done so far, however, to combine survey 

methodology with web and mobile usability, although some studies 

applying both are starting to appear (Buskirk & Andrus, 2014). For 

example, more research on the equivalence of typical layouts for PCs 

and mobile devices could help standardize a new mode-specific, or 

‘device-specific’, survey strategy. 

 The two research methods – survey methodology and (mobile) 

usability – look at the introduction of the mobile internet initially from 

different perspectives. Survey methodologists usually focus on 

comparative studies between PC and mobile web surveys, with the 

objective of minimizing survey error and mode differences. Mobile 

usability studies, on the other hand, attempt to learn about the specifics 

of mobile task handling in order to improve the functional design. Their 

goal is to maximize the mobile user experience. Thus, while survey 

methodologists have in recent years been approaching mobile surveys 

mostly from the background of PC web surveys, researchers in 

computer sciences have been developing mobile questionnaires purely 

from the mobile user's point of view (e.g. Väätäjä & Roto, 2010), 

arguing for simplicity and brevity.  

Ultimately, both methods pursue the same goal when 

developing a survey instrument: to create a design that does not distract 

but optimally supports the task handling: responding to a research 

question. The common ground of these approaches emerges when 

investigating the main objectives of usability. While ‘usability’ has 

many definitions, the best known definition is perhaps that of ISO 

9241-110. The ISO standard defines it 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” 

(Jokela, Iivari, & Tomberg, 2004). A meta-analysis of more than 100 

empirical mobile usability studies by Coursaris and Kim (2011) 

identifies the same three core constructs for the measurement of 

usability: “1) Efficiency: degree to which the product is enabling the 

tasks to be performed in a quick, effective, and economical manner, or 

is hindering performance; 2) Effectiveness: accuracy, and 
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completeness with which specified users achieved specified goals in a 

particular environment; 3) Satisfaction: the degree to which a product 

is giving contentment or making the user satisfied”.  

Objectives such as efficiency are shared by usability experts 

and investigators of survey quality. As Biemer and Lyberg (2003) 

advocate: “the questionnaire should be designed to allow the most 

efficient means of providing the information required”. In survey 

methodology, one also speaks of respondent burden. It typically 

includes, among other things, the respondent’s workload in terms of 

time and effort (Biemerg & Lyberg, 2003), and is in this regard related 

to the efficiency of the survey. The second core construct, 

effectiveness, concerns whether the task is completed successfully 

when given an attempt, and is closely related to the retention rate, or 

completion rate, within a survey. To measure the third core construct, 

satisfaction, several post-task satisfaction surveys have been proposed 

in usability literature (see e.g. Brooke, 1996; Tedesco & Tullis, 2006; 

Sauro & Dumas, 2009), varying from multi-item scales to simple single 

item questions.  

Many of these concepts are interwoven. Reducing the 

respondent burden - for example, the time to complete the 

questionnaire - will likely increase the response rate and reduce the risk 

of error due to fatigue or inattention to the response task (Biemer & 

Lyberg, 2003). To sustain its role as a vital instrument for scientific 

research, the web survey therefore needs to be able to provide high 

quality data and a good level of respondent comfort. In the experiments 

which are presented in later chapters, attention will therefore be paid 

both to data quality and to survey usability. 

 

1.4.  Research scope  

The emergence of the mobile internet introduces numerous research 

challenges and questions related to conducting web surveys. This thesis 

focuses on one of them: the visual survey design of multi-device and 

mobile web surveys. It does not cover factors that are related to the 

content of the survey. In more general terms, it concentrates on the 
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extrinsic cognitive load of surveys, related to their (visual) design, and 

not on the intrinsic cognitive load (see Couper et al., 2013) such as the 

wording of questions. This thesis will also not investigate the effect of 

the situational context of taking a survey on a computer or mobile 

device. 

The visual design of web surveys may affect the measurement 

error in surveys as well as their user friendliness. Due to the 

introduction of new types of input devices, the earlier findings on web 

surveys need to be re-evaluated. This research will draw on existing 

knowledge on web survey design and apply it in this new online 

environment. Moreover, it will incorporate industry standards from 

mobile web design to apply them in surveys. Given the scarcity of 

existing literature on this novel research topic, the research is largely 

exploratory. Since the research area is undergoing rapid development, 

some results of the thesis may become outdated and some problems 

(e.g. the increasing use of mobile devices) are likely to change over 

time. 

The main goal of this research is to gain an understanding of the 

dynamics of multi-device internet in the context of web surveying. 

Ultimately, the research will contribute to existing knowledge on how 

to develop an optimal survey design for the multi-device internet, when 

considering both the data quality and usability of a survey. In brief, this 

research addresses the following research questions: 

 

1. First, how has mobile access to web surveys developed in 

recent years and what is the demand for mobile access to 

surveys? 

2. What is the effect of using a mobile device in a web survey? 

3. What are the optimal layout choices in mobile and multi-device 

surveys? 

 

‘Mobile web’ can be defined in different ways. Here, this term refers 

to internet access using mobile browsers. In practice, this means that 

the internet is accessed using a mobile device, typically a tablet or 

smartphone.   



14   Designing Web Surveys for the Multi-Device Internet  

 

1.5.  Structure of the thesis 

The context for this research is given in Chapter 2, which examines 

how the rise of the mobile internet is reflected in survey completion 

rates. This chapter investigates the development of mobile response in 

general population web surveys and, more particularly, in probability-

based online panels. It describes how spontaneous usage of mobile 

devices - when completing regular web surveys - developed in a few 

years from a mere couple of percent to more than ten percent. (Since 

this study, the mobile response rate has kept increasing.) The chapter 

examines the bias in the usage of different devices among socio-

demographic sub-groups as well as the demand for surveys that are 

adapted for different devices. It shows that the increase of mobile 

response in an online panel is especially based on tablet users. The use 

of smartphones and demand for smartphone-adapted surveys is largely 

based on the younger respondents.   

 Chapter 3 presents the results of a split-ballot experiment in 

which the outcomes of a regular web survey are compared with an 

adapted survey to be taken on mobile devices, as well as a web survey 

with a hybrid layout. This chapter investigates the feasibility of fielding 

a mobile-adapted survey and allocating people to take an online survey 

on a specific device type. The study showed that members of an online 

panel were less willing to complete a mobile survey than a regular web 

survey. However, the survey outcomes were not affected by the 

differences in input devices, as very few differences in mean outcomes 

between the treatments could be found. The study also revealed that it 

takes longer to complete a survey when using mobile devices/browsers, 

a finding which since then has been replicated by several other 

researchers. Moreover, the study shows that no matter whether PC or 

mobile access is requested, in both cases there is a group of respondents 

which will use their preferred device, regardless of the instructions.  

 Chapter 4 continues the research and explores the optimal 

layout for the mobile devices that have the most limited screen space, 

namely smartphones. Typical layout choices in web surveys are 

compared in split-ballot experiments, including paging versus 
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scrolling, horizontal versus vertical answer scales, open versus close-

ended answer fields, and open and half-open answer types. While the 

differences between survey outcomes of different treatments remain 

small, there are some indications that it is especially the paging layout 

that takes time on smartphones, and that horizontal and relatively long 

answer scales need to be used with caution. This chapter also presents 

the results of an experiment in which an email invitation was compared 

with an invitation by text message. While the overall response rate 

remained equal (response using any device, as access was not 

restricted), the text message invitation stimulated response by 

smartphones and led to a relatively high reaction rate within the first 

few hours after the invitation. 

 While simple question types can be presented on mobile 

screens after relatively simple adjustments, more complex question 

types such as grids require more adaptation. Chapter 5 zooms in on this 

particular challenge in order to find the best match of computer-based 

grid questions and their mobile adaptation. In a repeated measures, 

cross-over experiment, the results of a PC-based survey are compared 

to three different mobile adaptations: paging, scrolling, and auto-

advance. The study reveals that the fastness of auto-advance techniques 

may easily back-fire, while the results underline the good fit of the 

scrolling layout for mobile input. 

 Chapter 6 discusses an alternative approach to multi-device 

survey design. In this experiment, we offered a survey designed for 

mobile browsers to all internet users, including those using a computer. 

Using a split-ballot design, this approach was compared to a regular 

web survey. This study sought to stimulate a discussion on whether one 

should approach surveys from the PC or mobile perspective, or both. 

The final chapter reflects on the overall findings and discusses 

the implications for the development of web surveys. Suggestions for 

further investigations are given in this young field of research into 

mobile and multi-device survey design.  

This work aims to contribute to the existing knowledge on the 

visual design of web surveys and on how to offer surveys via the 

evolving multi-device internet. The experimental results and given 
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suggestions will be useful when designing online survey instruments. 

Both scientific survey research and the market research industry may 

benefit from the findings.  
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2. Mobile response in probability-based online 
panels 

This chapter is based on an article which has been published in Social Science 

Computer Review (De Bruijne & Wijnant, 2014a).  

 

2.1.  Introduction 

As mobile access rates to the internet continue to grow (Statistics 

Netherlands, 2012), survey researchers question whether they should 

take this new online channel into account when conducting a web 

survey. This chapter aims to answer this question in three ways.  

 First, we present the rate of spontaneous mobile web response 

in two online probability panels in the Netherlands. We investigate 

developments in the distribution of web and mobile respondents over 

the past years. This trend is examined in relation to that of general 

mobile web usage. Based on the results, we discuss the past, current 

and expected rate of spontaneous use of mobile devices in online 

panels.  

 Second, we identify the respondents who spontaneously use 

mobile devices and investigate in what ways they differ from the PC 

web respondents. We compare the distributions of several demographic 

and social behavior-related variables between groups and investigate 

which characteristics predict the likelihood of spontaneous mobile 

response. We also consider mobile web responding from the 

perspective of the technology adoption lifecycle theory and show how 

the respondents’ general progressiveness and attitudes toward new 

technologies relate to mobile responding. In addition, we compare 

these results with a similar analysis on intended mobile web response. 

The latter findings are based on an experiment in which the smartphone 

users of an online panel were requested to complete a mobile-adapted 

survey using their smartphones. Here we include general mobile web 

usage and device related factors into a logistic regression analysis on 

the propensity of mobile responding. 
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Third, we discuss the level of demand for mobile surveys among online 

panel members. We present respondent preferences for different 

devices when taking web surveys and when using the mobile web in 

general. We investigate whether mobile demand is higher for certain 

respondent groups by demographic characteristics.  

 Based on all findings, we offer suggestions for further research 

and formulate practical recommendations for survey researchers on 

immediate actions necessary to minimize possible nonresponse and 

measurement error in web surveys.  

 

2.2.  Background and research questions 

One type of mobile use in survey research can be defined as 

‘respondents completing web surveys using mobile devices’ (Couper, 

2013a). Approaches to the mobile use in web surveys can roughly be 

divided into two: either taking respondents’ mobile access to a survey 

into account, or not. For the first approach, Callegaro (2010) has 

suggested a few main strategies, varying from blocking mobile 

respondents to adapting questionnaires for each type of device used to 

access an online survey. The second, inactive approach has been 

termed as the ‘passive-mobile browser survey approach’ by Buskirk 

and Andrus (2012). Describing mobile response to this passive 

approach, Peterson (2012) and Wells, Bailey, and Link (2013a) speak 

of ‘unintended mobile respondents’. Also ‘unintentional mobile 

response’ is used (Peterson, 2012). In this chapter we define unintended 

mobile response as attempts to complete web surveys using mobile 

devices, namely tablets and smartphones, while the survey was 

designed to be taken on computers and was not adapted for mobile 

browsers or smaller screen sizes.  

Whether it is necessary to take action due to unintended mobile 

response in a web survey depends on several factors. Does not-adapting 

the questionnaire design lead to an increase of survey error or 

respondent burden? What is the extent of unintended mobile response 

in web surveys and is this biased, compared to the total sample? 
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Concerning the first question, earlier research has found small screens 

to have various limitations or disadvantages (Chae & Kim, 2004; Jones, 

Buchanan, & Thimbleby, 2003; Jones et al., 1999; Watters, Duffy, & 

Duffy, 2003) and visibility has been found to affect results in web 

surveys (Couper et al., 2004). Buskirk and Andrus (2012) discuss the 

many disadvantages for respondents of the not-adapting, passive-

mobile approach, such as high page loading times with images and 

likely need for pinching, scrolling, or zooming on small smartphone 

screens. One signal of an increased nonresponse error is the relatively 

high survey breakoff by mobile respondents, reported by several 

researchers (Bosnjak et al., 2013; Callegaro, 2010; Guidry, 2012; Wells 

et al., 2013a). As earlier studies have shown that survey design may 

improve response rates (Porter, 2004) and reduce breakoffs in web 

surveys (Crawford, Couper, & Lamias, 2001), it is not surprising that 

many experiments on offering adapted surveys to mobile users have 

started to appear (Boreham & Wijnant, 2013; De Bruijne & Wijnant, 

2013a; Mavletova, 2013; Peytchev & Hill, 2010; Stapleton, 2013; 

Wells et al. 2013a; Wells, Bailey, & Link, 2013b).  

However, on the question of the extent of unintended mobile 

response in general web surveys, only a few recent studies have 

presented estimates. Poggio, Bosnjak, and Weyandt (2013) reported 

the mobile response rate to range from 2.8 percent to 4.2 percent in 

GESIS Pilot Panel, which is an online, probability-based access panel 

in Germany. Their results were based on eight survey waves conducted 

in 2011 and 2012. They found a slight but not significant increase of 

mobile response over the waves. Callegaro (2010) presented the results 

of three customer satisfaction surveys fielded in 2010 in Asia, North 

America and Europe, in which the spontaneous mobile response ranged 

from 1.2 percent to 2.6 percent.  

Since general mobile web usage is increasing very rapidly, we 

think it is worthwhile to continue the existing research with an 

extended background analysis on the rate and bias of unintended 

mobile response, using recent data based on online, probability-based 

scientific panels. We investigate the mobile access attempts in two 

online probability-based panels in the Netherlands, the CentERpanel 
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and the LISS panel, from 2012 onwards. Since the two most typical 

devices to access the mobile internet, tablets, and smartphones, differ 

significantly in terms of screen size and other characteristics, we 

specify the response rates per type of device.  

The development of mobile access to surveys is furthermore 

compared to that of the general mobile web access as a share of the 

total web traffic. The general mobile internet rate compared to the total 

web traffic has been estimated to have increased from 8 percent at the 

start of 2012 to 18 percent in September 2013 (StatCounter Global 

Stats, 2013), which leads us to expect that respondent access to online 

surveys using mobile browsers has likewise increased in the past two 

years.  

 As unintended mobile responding may increase measurement 

and nonresponse error, it is important to investigate whether the 

distribution of mobile respondents is biased by respondent background 

characteristics. To estimate the bias, we examine the extent to which 

personal characteristics influence the likelihood of mobile attempts to 

access a survey. There are some earlier findings on this topic. Wells et 

al. (2013a) found that when conducting an online survey among 

smartphone owners, unintended smartphone respondents were 

significantly more likely to be young, female, to live in larger 

households and to access the internet primarily using their 

smartphones. In the same study, tablet respondents were more likely to 

have at least a Bachelor’s degree, to be married, homeowners and to 

have a household income of at least $75,000. Peterson (2012) found 

that females and younger respondents were more likely to use mobile 

phones in an online survey. We will study the effect of not only 

demographic variables such as age, sex, education, urbanization, and 

housing condition, but also social behavior-related characteristics such 

working status, progressiveness and general adoption of new 

technology. Adding to previous research, we present the results 

separately for tablets and smartphones and within a general sample of 

a probability-based panel. 

In addition to the differences between PC and mobile web 

respondents, we signal another phenomenon among mobile 
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respondents that calls for closer attention. While some respondents 

spontaneously switch to mobile devices, several studies so far have 

faced difficulties in persuading people to use such devices even when 

specifically requested to do so. For example, in our earlier study (De 

Bruijne & Wijnant, 2013a) and in that of Mavletova (2013), both of 

which targeted mobile device users, the response rates were lower in 

the mobile web condition than in the computer web condition. We also 

found that groups of respondents, while in possession of a mobile 

device, are unwilling to engage in mobile surveys and complete the 

survey using a computer instead, even when the survey is adapted to 

mobile browsers and the respondents are informed about this.  

Millar and Dillman (2012) experimented with a mobile-friendly 

survey among undergraduate students and reported a mere 5.5 percent 

mobile share of the total web response. In a condition where the 

researchers specifically prompted mobile responding, 45.5 percent of 

the respondents reported owning a smartphone but only 7.0 percent 

used one for survey completion. Further, only 6.6 percent of all 

respondents reported to prefer completing surveys on smartphones. 

Elsewhere, higher mobile rates have been presented. In a recent study 

of Toepoel and Lugtig (2014) among smartphone owners, with a clear 

prompt for mobile usage and a mobile-optimized version, 57 percent 

of the respondents who completed the survey did so by using a mobile 

phone. Furthermore, in an attempt to reduce nonresponse, Fuchs (2012) 

reported that 5 percent of non-respondents (soft refusals) and non-

contacts in a mobile telephone survey accessed a mobile web survey 

when prompted for this alternative.   

These findings imply that simply possessing a mobile device 

does not necessarily indicate a willingness to use it for mobile 

responding. Also Fuchs and Busse (2009) suggest that the mere 

coverage of the technology does not imply that all respondents who 

have access to the mobile internet are able or willing to use it to 

complete a survey.  

We therefore wish to take a deeper look at the relationship 

between general mobile internet usage and mobile survey completion. 

Based on earlier findings, we expect that the mobile device user group 
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is scattered and contains different types of users. Among users, we 

expect those who very frequently use mobile internet to be more likely 

to participate in a mobile web survey. We will examine this in a 

background analysis based on an intended mobile web survey among 

smartphone users, of whom various mobile internet usage and device 

related background characteristics are known.  

Finally, we estimate the level of demand among online panel 

members to be able to complete surveys using tablets or smartphones. 

We address this question based on self-report data on respondent 

preferences for different devices. These results are compared with the 

preferences for general web usage. As for the unintended mobile 

response analysis, we examine respondent preferences by respondent 

characteristics and investigate which respondent subgroups are more 

likely to favor mobile devices. 

 

2.3.  Method 

The data for this study were collected in two Dutch panels: the LISS 

panel and CentERpanel. Both panels are online probability-based 

panels in the Netherlands. People without a computer or internet 

connection are also able to participate in these panels. To avoid 

coverage bias, these participants are loaned equipment and given 

access to the internet via a broadband connection. Persons not included 

in the drawn samples cannot participate, so there can be no self-

selection.  

The LISS panel consists of 5,000 households, comprising 8,000 

individuals. Panel members complete online questionnaires every 

month. For this study, data of the Tilburg Consumer Outlook Monitor 

(a quarterly survey on consumer behavior) were used from the waves 

from March 2012 to September 2013.  

The CentERpanel is a household panel which completes web 

questionnaires every week. The panel consists of over 2,000 members. 

For the CentERpanel, we used the data of the Health Monitor, fielded 

every eight weeks, from February 2012 to October 2013. Due to a 

programming lapse, user agent strings (which indicate the type of 
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device that is used) were not registered for the first half of 2013 and 

therefore we had no continuous data on this panel. 

 We investigated the mobile web response in two ways. First, 

we registered the user agent strings in studies from 2012 through 2013 

in the aforementioned panels, to estimate the level and development of 

spontaneous, unintended mobile web response compared to computer-

assisted web response. This method of capturing a text variable when 

connecting to a website is recommended by Callegaro (2010) and has 

been used in several other studies (De Bruijne & Wijnant, 2013a; 

Mavletova, 2013; Millar & Dillman, 2012; Wells et al., 2013a). Since 

many demographic and social behavior variables of the panel members 

are known, we were able to conduct an extended analysis as to which 

respondent groups access the surveys on mobile devices. 

 Second, we examined intended mobile response by 

administering a survey to the CentERpanel in which panel members 

were requested to complete the survey using their smartphone. We 

investigated the effect of several predicting factors on the response. 

The survey mainly consisted of adjusted questions from the World 

Values Survey (WVS, 2011) and was part of a larger experiment on 

questionnaire design. For this study, we focused on analyzing the 

background characteristics of the mobile respondents. In week 11 (15 

to 19 March) of 2013, a pre-measurement was fielded in the panel to 

inventory which respondents would be eligible for the main 

measurement, i.e. used a smartphone to access the internet. The pre-

measurement also served to collect background information on the 

respondents, such as preferences for different devices and frequency of 

mobile internet use. The main measurement was conducted one week 

later. Finally in week 18 (3-7 May) of 2013, an additional survey on 

attitudes toward new technology was conducted in order to analyze the 

relationship between the technology adoption lifecycle and mobile 

responding. 
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2.4.  Results 

TREND OF UNINTENDED MOBILE ACCESS TO SURVEYS 

 

The results show that the spontaneous mobile attempts to complete 

online questionnaires have significantly increased between 2012 and 

2013. In the LISS panel, the share of mobile response increased from 

3 percent in March 2012 to 11 percent in September 2013. In the 

CentERpanel, the spontaneous mobile response increased from 3 

percent in February 2012 to 16 percent in October 2013. The higher 

rise in the CentERpanel is possibly due to a recruitment of new panel 

members in February 2013 which especially targeted younger 

respondents.   

 The presented rates are based on all respondents who had 

logged in for the analyzed questionnaires. The user agent string of the 

first attempt to log onto the questionnaire was used for each respondent. 

We also examined the last attempt to access the surveys and found no 

difference in results. An analysis of only those who fully completed the 

surveys resulted in the same outcome. In total, there were only a 

handful of respondents in each wave who switched from computer to 

tablets or smartphones or vice versa. As the panel respondents receive 

their incentive only at the end of the questionnaire, breakoff in the 

panels was minimal and did not yield enough cases for an analysis. The 

development of the mobile access rates in the LISS panel is presented 

in Figure 2.1.  
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Figure 2.1. Respondents’ access to surveys using mobile devices in the 

LISS panel as a share of total response 

 

The trend of unintended mobile response in the LISS panel appears 

similar to that of general mobile web use. In Figure 2.2, the mobile 

response rate in the LISS panel is given next to general, worldwide 

mobile internet access rates. For this we used the StatCounter Global 

Stats (2013) statistics, which are directly derived from hits, not unique 

visitors, from three million sites using StatCounter, totaling more than 

15 billion hits per month. According to StatCounter, the share of global 

internet access using mobile web browsers has increased from 8 

percent in January 2012 to 18 percent in September 2013. The trend 

lines shown are based on linear growth, both appearing consistent with 

r-squared values of .98 for the LISS panel data and .97 for the 

StatCounter data. The difference between general mobile traffic and 

mobile web response in the panel has remained relatively stable in the 

past two years, averaging 7 percentage points. When a linear growth 

expectation is used, the available data result in an average growth rate 

of 5.9 percentage points for unintended mobile access to web surveys, 
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and in a growth rate of 6.3 percentage points for general mobile web 

access. However, since the period of data collection is relatively short 

due to a lack of data from earlier than 2012, it is important to notice 

that forecasts for the future remain highly speculative. 

 

Figure 2.2. Comparison of the shares of general mobile web traffic and 

mobile web access in the LISS panel  

 

BIAS OF UNINTENDED MOBILE ACCESS TO SURVEYS  

 

In the following, we discuss the role of the demographic and social 

behavior-related respondent characteristics in predicting unintended 

mobile responding. For the analysis, we used the LISS panel data of 

the Tilburg Consumer Outlook Monitor from June 2013. We compared 

the first attempts to access the survey by browser type, which allowed 

us to identify whether the respondent had used a computer, tablet or 

smartphone to do so. Note that here we measured usage in a survey, not 

ownership of a device. As we were interested in the demand for mobile 

web surveys in different subgroups, these data were collected for all 
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who accessed the questionnaire, regardless of whether they finished the 

survey. The computer group included desktop computers, laptops, and 

the so-called SimPCs (which are provided to panel members who do 

not possess a computer when recruited to the panel). Out of the total of 

2,508 respondents, 186 used a tablet and only 41 a smartphone to 

access the survey. The usage of each device type by the subgroups 

based on respondent characteristics is presented in Table 2.1. A logistic 

regression analysis was conducted to predict mobile responding using 

tablets and smartphones. The analysis gives the likelihood of 

responding by tablet against any other input device, and respectively 

by smartphone compared to other devices. These results are shown in 

Table 2.2. 

The results show that age and sex predict unintended 

smartphone access to online surveys. In general, smartphone access is 

very low and remains at 1-3 percent throughout the subgroups, except 

for the younger respondents. Among respondents younger than 35, the 

smartphone access rate to surveys is 5-6 percent. Contrary to our initial 

expectations, women appear more likely to access surveys on 

smartphones than men. However, both the effects of age and sex are in 

line with the findings of Peterson (2012), who reported that 

respondents younger than 35 were clearly more likely to access surveys 

on a smartphone, with females slightly more likely to respond using a 

mobile device than men.  

For survey access using tablets, age, sex, working status, and 

housing composition act as significant predictors. Having paid work 

appears to have the strongest relation with tablet response, as those who 

work are twice as likely to access the survey using tablets as those who 

do not work. Also, people sharing their household with others are more 

likely to access the survey using tablets than those living alone.  

Level of education does not seem to have a clear relation with 

mobile web access to surveys, although there seems to be a slight 

tendency among the respondents with an intermediate and higher 

vocational education to access surveys using tablets. We could not  
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Table 2.1. Access rates to a survey by device within demographic and social behavior-related subgroups; LISS 

panel, June 2013 

 Gender** Age*** Education*b  Total 

Male Female 16-24 25-34 35-44 45-54 55-64 65+ A B C D E F 

Computerª  93% 89% 89% 80% 88% 88% 93% 97% 95% 93% 90% 88% 90% 92% 91% 

Tablet 6% 9% 6% 14% 10% 11% 6% 3% 4% 6% 7% 10% 9% 7% 7% 

Smartphone 1% 2% 5% 6% 2% 1% 1% 0% 1% 1% 3% 2% 1% 1% 2% 

Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

n 1,201 1,307 235 235 361 419 556 702 231 653 273 576 570 192 2,508 

 

 Working status*** Urbanization Household composition***c Total 

Paid 

work 

No paid 

work 

Not 

urban 

Little 

urban 

 

Some-

what 

urban 

Strongly 

urban 

 

Highly 

urban 

G H I J K  

Computerª 88% 94% 93% 89% 91% 90% 92% 96% 92% 88% 86% 88% 91% 

Tablet 11% 5% 6% 8% 8% 8% 6% 4% 7% 9% 9% 9% 7% 

Smartphone 2% 1% 1% 3% 1% 2% 2% 1% 1% 3% 4% 3% 2% 

Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

n 1,186 1,322 386 552 613 656 293 474 1,047 835 118 34 2,508 

ª Computer: including desktop computers, laptops, and SimPCs.  
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b Education: A: Primary school, B: Secondary education; C: Higher secondary education, D: Intermediate vocational 

education, E: Higher vocational education, F: University. The education level was missing for 13 respondents, which are 

excluded here. 
c Household composition: G: Living alone, H: Living together, without children, I: Living together, with children, J: 

Single, with children, K: Other 

*p < 0.05, **p < 0.01, *** p < 0.001 (Chi-square: Gender, Working status/Monte Carlo 2-sided, 99% confidence 

interval: Age, Education, Urbanization and Household composition) 
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find any effect of the level of urbanization on the likelihood of 

unintended mobile response.   

 

Table 2.2. Logistic Regression Model Predicting the Likelihood of 

Unintended Mobile Responding; LISS panel, June 2013   

 Tablet  Smartphone 

 Coefficients Odds  Coefficients Odds 

Age -.01 (.01)** .99  -.07 (.01)*** .94 

Sex: male -.50 (.16)** .61  -.69 (.35)* .50 

Working status: paid work .76 (.17)*** 2.14  .34 (.35) 1.41 

Urbanization (low to high) .02 (.06) 1.02  .10 (.13) 1.11 

Higher education (vocational 

or university) 

.04 (.17) 1.04  -.32 (.39) .73 

Living alone -.81 (.26)** .44  -.77 (.61) .46 

Constant -2.04 (.34)*** .13  -1.41 (.58)* .24 

Nagelkerke R-Square .06   .14  

Number of observations 2,487   2,487  

References: Female, no paid work, secondary/lower/intermediate education, 

living with other people  

*p < 0.05, **p < 0.01, *** p < 0.001 

 

UNINTENDED MOBILE RESPONSE AND THE TECHNOLOGY 

ADOPTION LIFECYCLE 

 

Not much research has been conducted on identifying the mobile web 

respondent as an early adopter of new technology, although one might 

expect these two groups to be strongly correlated. Regarding general 

mobile usage, early adopters of mobile phones have been found to be 

typically young, well-educated men with high incomes (Fuchs & 

Busse, 2009), and early adopters of mobile web technology are 

assumed to differ similarly from the general population. To explore the 

role of the technology adoption lifecycle and unintended mobile web 

access to surveys, we used data from two surveys in CentERpanel. We 

combined the Health Monitor data on response mode, collected in May 

2013, with a survey fielded in the same panel in May 2013 about the 
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progressiveness of the respondent. In the latter survey, the respondents 

were asked to report how conservative or progressive they considered 

themselves to be, on a scale from 1 = very conservative to 5 = very 

progressive. Of the 1,479 respondents, 73 (5 percent) had used a mobile 

device. Since the mobile group was relatively small, we did not 

differentiate between tablet and smartphone users in the analyses that 

follow.   

 The respondents who had accessed the Health Monitor using a 

mobile device considered themselves more progressive than those who 

had not. Among the mobile web respondents, 49 percent saw 

themselves as progressive or very progressive, while only 30 percent 

of the PC respondents termed themselves as progressive or very 

progressive (χ² (2, n = 1,479) = 12.68, p < .01; Cramer’s V = .09, p < 

.01). When conducting a logistic regression analysis (full model χ² (7, 

n = 1,469) = 48.72, p < .001; Hosmer-Lemeshow: p = .90), the results 

confirm that mobile usage cannot only be explained by the included 

socio-economic factors (age, sex, education level, working status, and 

living conditions) but progressiveness remains a significant predictor 

(odds ratio 1.46, p = .02).  

 The respondents were also presented definitions of typical 

groups along the technology adoption curve and asked to indicate with 

which group they associated themselves most. The distributions for the 

groups differed significantly by response mode (χ² (4, n = 1,477) = 

35.53, p < .001; Cramer’s V = .16, p < .001). The distributions are 

presented in Figure 2.3. As we had expected, the respondents who had 

accessed the survey using a mobile device identified themselves more 

often as pioneers or forerunners when it comes to adopting new 

technology.  
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Figure 2.3. Respondent distributions along the technology adoption 

lifecycle by survey access mode, May 2013 

 

BIAS OF INTENDED MOBILE RESPONSE 

 

In addition to the analyses of unintended mobile web access to surveys, 

we investigated the role of respondent characteristics when people are 

requested to complete a survey using a mobile device. For this analysis 

on intended mobile web responding, we used the data from an 

experiment1 in the CentERpanel where smartphone users were asked 

to complete a survey using their smartphone. The experiment was 

                                                 
1 This survey included an experiment with invitations. Respondents who had 

previously provided a mobile phone number were randomly allocated to either a 

condition to receive the invitation by text message, or to a condition to receive the 

invitation by e-mail. Those who had not provided a mobile phone number all received 

the invitation by e-mail. To prevent interference from the invitation mode experiment, 

we only included respondents from the e-mail conditions here. 
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fielded in week 12 (22-26 March) of 2013. In this study we not only 

knew the demographic variables of the respondents, but also 

smartphone usage-related background variables.   

 Two logistic regression models were used to estimate the 

predictive, multivariate effects of the different characteristics on the 

response rate (see Table 2.3). The dependent variable indicated 

whether the respondent had used a smartphone to complete the 

questionnaire, as was requested, against using other devices and 

nonresponse. The input device for this analysis was based on the user 

agent string of the respondent’s last attempt to access the survey. Model 

1 indicates the demographic and social behavior characteristics of the 

respondents. Here, age and education level have a significant effect on 

responding using smartphones. The younger and highly educated are 

more likely to respond using a smartphone.  

 In Model 2, smartphone usage characteristics were added to the 

equation, including the frequency of visiting websites and reading e-

mails. These frequencies were reported on a 7-point scale from ‘every 

day or almost every day’ to ‘never done this’. We also included a 

variable indicating whether the smartphone was used solely by the 

respondent or shared with others, and whether the respondent used a 

smartphone with a true touchscreen interface, navigated only by 

fingertips. Here, the characteristics related to mobile usage appear to 

function as intermediate variables. While the demographic variables 

predict general smartphone usage, the variations in the latter in turn 

predict participation in a smartphone survey. 

 In the second analysis, the frequency of reading e-mails on a 

smartphone had a significant effect on responding, while visiting 

websites using a smartphone did not. As these variables are correlated 

with each other (r = .51, n = 622, p < .001), this seems to indicate that 

reading e-mails on a smartphone is a stronger predictor of responding 

than general mobile website usage. It is also important to note that the 

invitations to the respondents were sent by e-mail.  

 Another clear predictor was the type of user interface. 

Respondents with a solely fingertip-navigated touchscreen were more   
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Table 2.3. Two Logistic Regression Models Predicting the Likelihood 

of Intended Mobile Responding; CentERpanel, March 2013 

 

 Model 1  Model 2 

 Coefficients Odds   Odds 

Age -.02 (.01)** .98  -.00 (.01) 1.00 

Sex: male -.14 (.17) .87  -.20 (.18) .82 

Working status: paid work .21 (.19) 1.24  .22 (.20) 1.24 

Urbanization (low to high) .09 (.07) 1.09  .05 (.07) 1.06 

Higher education (vocational or 

university) 

.34 (.17)* 1.41  .24 (.18) 1.27 

Living alone .15 (.23) 1.16  .23 (.25) 1.26 

Frequency visiting websites on 

smartphone 

 -  .07 (.06) 1.08 

Frequency reading e-mails on 

smartphone 

 -  .22 (.05)*** 1.25 

Frequency participating surveys on 

smartphone 

 -  .34 (.13)* 1.41 

Touchscreen fingertip navigation  -  .62 (.28)* 1.86 

Not-sharing of smartphone  -  -.26 (.23) .78 

Constant -.12 (.35) .89  -2.64 

(.62)*** 

.07 

Nagelkerke R-Square .04   .16  

Number of observations 616   616  

References: Female, no paid work, secondary/lower/intermediate education, 

living with other people, no true touchscreen navigation, smartphone sharing 

*p < 0.05, **p < 0.01, *** p < 0.001  

 

likely to respond than those without (odds ratio 1.86), implying that the 

respondents’ willingness to complete a mobile web survey is related to 

the type of device he or she is using. The modern type of smartphone 

interface is likely to increase the comfort in web task handling, and 

respondents with relatively sophisticated smartphones might generally 

be more inclined to use their device. Further, as could be expected, 
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respondents completing other surveys using a smartphone were also 

more likely to participate in this survey. 

 

RESPONDENT PREFERENCES 

  

In week 11 (15 to 19 March) of 2013, we asked the CentERpanel 

members with which device they prefer to access the internet and to 

complete the panel surveys. On the whole, desktop computers and 

laptops are the most preferred devices among the panel members. In 

line with the proportion of unintended mobile survey response, 11 

percent reported to prefer tablets for visiting websites or completing 

surveys, while only 1 to 2 percent prefer smartphones. 

 These two preferences result in very similar outcomes, as 

shown in Table 2.4. The correlation between the two preferences is 

relatively strong (χ² (36, n = 2,090) = 4,580.09, p < .001; Cramer’s V 

= .60, p < .001). The device that respondents prefer to use for general 

web surfing is likely to be preferred for completing surveys as well. 

This is particularly true for people who prefer computers (92 percent) 

and laptops (88 percent), but slightly less so for those who prefer tablets 

(78 percent), and even less likely (38 percent) for those who prefer 

smartphones for general use.  

When examining the preferred device to complete surveys by 

demographic characteristics, we find clear differences by subgroup 

(Table 2.5). Desktops are the most preferred device for men and laptops 

for women. Regarding tablets, women appear to prefer them more often 

than men. Tablets are also mainly favored by the higher educated and 

those between 25 and 44 years old. For smartphones, a different pattern 

arises. Any interest for smartphone surveys can be found only among 

the youth and the younger adults. The preference for smartphone 

surveys among people above 45 years old is strikingly close to 

nonexistent. Under the 24-year old respondents, on the contrary, 

smartphones are more often preferred (8 percent) than tablets (2 

percent), while tablets are more preferred than smartphones in all other 

age groups. Logistic regression analysis confirms that age, sex, 

working status, education level, and housing composition all 
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significantly predict respondent preference for tablets as input device 

(Table 2.6). For smartphones, only age and education significantly 

contribute to the model.  

 

Table 2.4. Preferred device for visiting websites and completing 

surveys; CentERpanel, March 2013 

 To visit websites To complete surveys 

Desktop computer 48% 47% 

Laptop 39% 36% 

Tablet 11% 11% 

Smartphone 1% 2% 

SimPC 1% 1% 

Cannot choose 1% 3% 

Other 0.1% 0.1% 

Total 100% 100% 

n 2,090* 2,119 

*Excluding 29 respondents who reported not to visit any websites, except for 

completing the questionnaires in the panel.  
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Table 2.5. Preferred device for completing surveys by demographic characteristics; CentERpanel, March 2013  

 Sex*** Age*** Education**a Total 

Male Female 16-24 25-34 35-44 45-54 55-64 65+ A B C D E F 

Desktop computer 54% 39% 34% 25% 34% 47% 53% 59% 50% 53% 49% 46% 43% 42% 47% 

Laptop 32% 41% 52% 41% 38% 38% 35% 32% 36% 35% 39% 41% 36% 33% 36% 

Tablet 10% 14% 2% 24% 19% 11% 10% 6% 7% 9% 8% 10% 14% 18% 11% 

Smartphone 2% 3% 8% 8% 5% 0% 1% 0% 2% 0% 2% 2% 3% 3% 2% 

SimPC 1% 1% 0% 0% 0% 0% 0% 2% 1% 1% 1% 0% 1% 0% 1% 

Cannot choose 2% 3% 4% 3% 4% 3% 1% 2% 5% 3% 1% 1% 3% 3% 3% 

Other 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 

Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

n 1,126 993 95 212 331 380 472 629 105 532 246 352 590 291 2,119 

a Education: A: Primary school, B: Lower secondary education; C: Higher secondary education, D: Intermediate 

vocational education, E: Higher vocational education, F: University. The education level was missing for three 

respondents, which are excluded here.  
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 Working status*** Urbanization Household composition***b Total 

Paid 

work 

No paid 

work 

Not 

urban 

Little 

urban 

Somewhat 

urban 

Strongly 

urban 

Highly 

urban 

G H I J K  

Desktop computer 40% 54% 51% 48% 47% 46% 41% 46% 53% 40% 31% 51% 47% 

Laptop 38% 35% 34% 37% 37% 36% 39% 40% 32% 38% 49% 44% 36% 

Tablet 16% 7% 10% 10% 11% 13% 13% 8% 11% 15% 15% 0% 11% 

Smartphone 3% 1% 2% 2% 2% 2% 2% 2% 1% 4% 0% 2% 2% 

SimPC 0% 1% 0% 1% 0% 1% 1% 2% 1% 0% 0% 0% 1% 

Cannot choose 3% 2% 3% 2% 2% 2% 4% 2% 2% 3% 5% 2% 3% 

Other 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% 0% 

Total 100% 100% 100% 100% 100% 100% 100% 100

% 

100% 100% 100% 100% 100% 

n 1,049 1,070 365 459 428 562 289 400 935 661 80 43 2,119 

b Household composition: G: Living alone, H: Living together, without children, I: Living together, with children, J: 

Single, with children, K: Other 

*p < 0.05, **p < 0.01, *** p < 0.001 (Monte Carlo 2-sided, 99% confidence interval) 
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Table 2.6. Multinomial logistic regression model predicting the 

likelihood of preference for mobile devices when completing surveys; 

CentERpanel, March 2013 

 Tablet  Smartphone 

 Coefficients Odds  Coefficients Odds 

Age -.01 (.01)** .99  -.10 (.01)*** .91 

Sex: male -.44 (.14)** .65  -.34 (.33) .72 

Working status: paid work .60 (.17)*** 1.81  .72 (.41) 2.05 

Urbanization (low to high) .07 (.06) 1.07  -.01 (.13) .99 

Higher education (vocational 

or university) 

.57 (.14)*** 1.77  .78 (.36)* 2.17 

Living alone -.55 (.21)* .58  .39 (.41) 1.48 

Number of observations 2,100   2,100  

Reference group: Other preferences, including desktop, laptop, SimPC, 

cannot choose, and other. Missing cases: 19. 

References: Female, no paid work, secondary/lower/intermediate education, 

living with other people.  

*p < 0.05, **p < 0.01, *** p < 0.001 

 

2.5.  Conclusion and discussion 

Our findings indicate an increasing scattering of the web sample, as a 

significant group of respondents prefer not to take web surveys using 

computers but use mobile devices instead, whether or not the surveys 

are adapted for mobile browsers. The recent, clear increase of the 

unintended mobile access rate to web surveys is mainly attributable to 

tablets, while the overall smartphone access remains at a couple of 

percent. Accordingly, the question arises whether web panels as we 

know them - respondents completing web surveys on a computer – still 

exist.  

 In web surveys, mobile (tablet and smartphone) respondents 

differ from PC users by respondent background characteristics. The 

analysis also reveals that tablet users differ from those using 

smartphones to complete surveys. Smartphones are used to a slight 
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extent among the young, while tablets are used mostly by working 

adults between 25-54 years old. Both devices are used more among 

females than males to complete surveys. Respondent preferences for 

an ideal device to complete online surveys show similar differences: 

age, sex, working status, education level, and housing composition 

predict tablet preference, but only age and education predict the 

preference for smartphones.  

 We also find that there are differences within the mobile user 

group related to device usage and that this affects the likelihood of 

responding. When smartphone web response is intended, those having 

the most advanced input interface and those who use the smartphone 

frequently for purposes such as reading e-mails are more likely to 

respond. 

 While smartphones are still in minority as access method to web 

surveys, the tablet user group is already too large to be ignored in online 

panels. As tablets are fairly comparable to computers in terms of screen 

size, their use does not necessarily lead to a significant increase in 

respondent burden when completing unadapted web surveys. However, 

they run different operating systems than desktops or laptops and the 

touchscreen input interface differs from the mouse-keyboard interface. 

Therefore we recommend testing web surveys on tablets, at the very 

least. A more advanced step could be to investigate whether the survey 

design should be adapted such that it can take account of the differences 

in input interfaces. 

  It would be interesting to examine the reasons for the low usage 

rates of smartphones compared to tablets in web surveys, as this cannot 

be explained by the general internet access rates using smartphones. In 

unadapted web surveys, this would seem likely to be attributed to 

technical reasons such as cumbersome task handling on the small 

screens. It could also be that surveys are associated with a longer task 

which is preferred to be completed under similar conditions as tasks on 

a computer, namely in a sitting position and a more stationary than on-

the-go mode, especially in a panel setting.  

 Since the mobile web respondent group is still dominated by 

progressive forerunners in adopting new technology, unintended 
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mobile web response could be expected to continue to increase as the 

technology matures and mobile internet penetration in the general 

population rises. The era of a PC-based web environment has gone, but 

it is possible to detect the type of device the respondents are using and, 

if necessary, to act on it. It seems more necessary than ever to monitor 

how people access online surveys.  
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3. Comparing the effects of PC and mobile web 
surveys  

This chapter is based on an article which has been published in Social Science 

Computer Review (De Bruijne & Wijnant 2013a). 

 

3.1.  Introduction and background 

Since mobile phones became part of our daily lives, survey researchers 

have been looking into ways to engage them for research purposes. 

First, mobile phone connections were included in traditional, 

interviewer-assisted surveys. This was seen as a complementary and 

more costly way to reach respondents, next to the landline interviews. 

But as mobile phones gained in popularity, sampling and interviewing 

by mobile phones became a necessary element for telephone surveys 

in order to acquire valid, reliable, and representative data (Link et al., 

2007). Another mobile service, text messaging, appeared successful for 

pre-notification purposes (Bosnjak et al., 2008). 

 For self-administered surveys, however, it has taken longer 

before the technology or the people were ready to embrace mobile 

devices. As early as in 1996, the first devices with mobile access to the 

internet were introduced to the public in Europe (Nokia, 1996).  

Around the turn of the millennium, mobile phones with a WAP 

(Wireless Application Protocol) browser were introduced (Nokia, 

1999), but these services fell short of expectations and never really 

broke through. Only in recent years, along with the public’s 

embracement of devices such as smartphones (Apple, 2007) and tablet 

PCs (tablets) (Apple, 2010) running special mobile browsers and with 

screens large enough for adequate page viewing, a serious alternative 

has emerged for PC-based self-administered surveys. 

 While studies have already been conducted on addiction to 

mobile phone usage among early adopters such as adolescents and 

students (e.g. Hong, Chiu, & Huang, 2012; Pawlowska & Potembska, 

2012), the overall penetration was at the time of conducting this study 
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still finding its way to the newer mobile devices such as smartphones 

and tablets. Only a few of years ago, researchers thought it was too 

early to use mobile web surveys as a mode of data collection for the 

general population, with the average mobile internet penetration rate in 

Europe estimated at 31 percent (Fuchs & Busse, 2009).  

Globally, the use of mobile browsers is reported to be growing, 

representing almost 13 percent of all browser usage based on page 

views in November 2012, counted by StatCounter Global Stats (2012). 

Eventually, the mobile internet penetration is expected to reach similar 

usage rates as regular mobile phone usage (Fuchs & Busse, 2009).   

 As mobile internet continues to gain market share, in the future 

it may become not only an alternative way to reach respondents but 

perhaps even an indispensable one. People start to expect that internet 

applications, including surveys, are adopted for and will work 

adequately on mobile devices. Nevertheless, only limited research has 

been carried out investigating mobile surveys. Bosnjak, Metzger, and 

Gräf (2010) looked into the factors that could influence the intention to 

participate in mobile surveys. They found that perceived enjoyment, 

perceived trustworthiness, behavioral attitudes, and self-congruity 

were the most important predictors of the willingness to complete 

mobile surveys. Perceived usefulness, perceived costs or perceived 

social pressure did not appear to have a significant, direct influence on 

participation intentions. According to another study, the intention to 

use mobile applications in general is driven by perceived enjoyment 

and usefulness, both among users and non-users of smartphones 

(Verkasalo et al., 2010). The common influential factor in these studies, 

perceived enjoyment, appears to play an important role for mobile 

users.  

 Mobile devices are associated with a low-threshold access (they 

are often easily at hand and quickly activated), but can also easily be 

turned down. As has been seen in other modes, as a questionnaire 

progresses respondents may become increasingly fatigued and 

distracted, which is when their desire to expend less energy in the task 

involved may win from their desire to provide high-quality data, 

resulting in satisfactory answers instead of the most accurate answers, 
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or even arbitrarily selected answers (Krosnick, 1999). This process is 

likely to apply to mobile surveys, too. Moreover, due to the low-

threshold aspect working in both directions, one might expect the 

respondents’ commitment to continue to be lower rather than higher, 

compared to more traditional modes. Maximum user-friendliness of the 

survey interface seems, in this regard, essential for mobile surveys, not 

just to stimulate a willingness to participate but also to motivate 

respondents to provide valid data throughout the questionnaire. 

 This represents a major challenge for the designers of mobile 

web surveys. Peytchev and Hill (2010) conducted several experiments 

with surveys on smartphones. They pointed out that the small screen 

size of smartphones limits the possibilities for text and visualizations. 

Further, while the screen navigation and data entry (e.g. touchscreens) 

work differently than on traditional computers, programming 

functionality and application choices are still often limited (Peytchev 

& Hill, 2010). It is, then, not surprising that the first experiments often 

reported more difficulties on small screens, resulting in less effective 

task completion (Jones et al., 1999), lower user performance (Jones, 

Buchanan, & Thimbleby, 2003), less effective and efficient task 

performance for simple tasks (Watters, Duffy, & Duffy, 2003), and 

greater perceived difficulty (Peytchev & Hill, 2010).  

 While touchscreens are rapidly becoming the ‘de facto’ 

standard on the newer mobile devices, navigation remains an important 

factor to consider in mobile surveys. For example, Peytchev and Hill 

(2010) found that when listing response options horizontally, some 

devices may only allow moving the cursor over the first response 

option. When requiring navigation such as scrolling to the right, a small 

proportion of their respondents did not receive this information 

(Peytchev & Hill, 2010). Here, it should be noted that on mobile web 

screens it is not always possible to scroll horizontally. 

 One might expect that the possibility to complete 

questionnaires in different situations and locations using mobile 

devices will affect the cognitive processing, or that the small displays 

will affect the way surveys are comprehended (Peytchev & Hill, 2010). 

However, despite the indications on difficulties in survey completion, 
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on the whole Peytchev and Hill (2010) concluded that the cognitive 

processing between computer-administered web surveys and mobile 

web surveys appears similar.  

 The functionality of mobile questionnaires is in many ways 

similar to that of computer-assisted self-interviews (Peytchev & Hill, 

2010). The measurement advantages of computer-administered 

surveys, such as higher concurrent validity, less survey satisficing, less 

random measurement error, and more reports of socially undesirable 

attitudes and behavior, in comparison to surveys including interviewer 

interference (Yeager et al., 2011), could in this regard be expected to 

apply to mobile device-assisted surveys as well.  

 However, mode differences can occur and should be 

investigated. Methodological research on the effects of self-

administered responding via mobile devices such as smartphones and 

tablets, compared to computer-assisted surveys, is still very scarce. 

This applies even more to surveys completed on people’s own mobile 

devices and thus on a great variety of user interfaces. Surveys among 

mobile device users also create a challenge for sampling, as this group 

includes only a selective part of the population. This should be taken 

into account in the experimental design.  

 In the early experiments on mobile devices, respondents were 

often provided with a mobile device by the researchers (e.g. Peytchev 

& Hill, 2010; Sweeney & Crestani, 2006). This has the advantage of a 

controlled user interface, but also the disadvantage of producing only a 

limited amount of information on the user experiences in the real 

population, where there is a great variety of types and models of mobile 

devices. Therefore we wanted to investigate whether a regular survey 

could be conducted using users’ own mobile devices, given that the 

layout would need to be adapted for small screens and special mobile 

browsers. How would a survey with a mobile layout be experienced in 

comparison to a conventional web version, and perhaps most 

importantly, would the results differ from those of surveys completed 

via a computer? Furthermore, we wanted to learn about differences in 

perceived and objective duration between the survey modes. 
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3.2.  Design and implementation 

In our experiment, we wanted to compare answering behavior between 

a survey completed using a mobile device and a survey completed 

using a computer. We administered the survey to the CentERpanel, 

composed of over 2,000 Dutch households completing online 

questionnaires at home every week. The panel forms an appropriate 

representation of the Dutch-speaking population. Since not all Dutch 

people have computers with internet access and to keep the sample 

representative, households without a computer and/or internet access 

are provided with one.  

 The panel members were accustomed to completing surveys on 

a computer. To enable the questionnaire for mobile browsers, it was 

necessary to alter the standard layout and functionality. Since the 

differences in answers could thus be due simply to a different layout of 

the questionnaire instead of a mode variation, we included a third, 

hybrid version of the questionnaire. In this condition the respondent 

completed the questionnaire on the computer, but the layout was kept 

as identical as possible to that of the mobile version. 

 The problems with mobile surveys often relate to the 

presentation of questions on small screens, which is why surveys for 

mobile devices should be designed deliberately for that purpose. For 

our experiment we developed a mobile version of the questionnaire, 

which was compatible with the most common mobile browsers. For 

this, we used the C-Moto stylesheet. C-Moto is a mobile touchscreen 

interface for Blaise IS questionnaires, based on jQuery Mobile (Amin 

& Wijnant, 2012). We limited our sample to users of smartphones and 

tablets, which are mostly equipped with touchscreen navigation and 

operate on mobile operating system (e.g. iOS, Android or Windows 8 

phone). Simple mobile phones not only lack the interface, i.e. a screen 

with large enough resolution, but also the possibility to access internet 

pages via a browser. Here, we will refer to these two types of devices, 

smartphones and tablets, when talking about mobile devices. 

 As we expected the users of smartphones and tablets to differ 

from the rest of the population, we could not simply present the mobile 
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version of the questionnaire to those in possession of a mobile device. 

Nor was it within the means of this experiment to provide all non-users 

with a smartphone. Instead, we decided to target smartphone and tablet 

users only. We designed a two-step selection procedure: we first 

investigated which panel members owned a smartphone or tablet with 

internet access. This group of people would then form the experimental 

target group, and be further randomly divided into three subgroups, 

each receiving either a survey in mobile, computer or hybrid design.   

 

PRE-MEASUREMENT 

 

In June 2012, we carried out a pre-measurement in the CentERpanel to 

gather knowledge on the usage of smartphones and other devices. 

Among panel members of 14 years of age and older, we asked whether 

they use smartphones or tablets to connect to the internet. Out of the 

2,722 active panel members, 2,029 respondents answered these 

questions; 28.7 percent of the respondents reported using smartphones 

and 19.1 percent reported using tablets. 

We expected the use of mobile devices to be biased towards 

certain subgroups of the general population, the early adopters of 

mobile phones being typically young well-educated men (Fuchs & 

Busse, 2009). Accordingly, the usage of both devices was significantly 

higher among younger panel members (smartphones χ² (6) = 322.94, p 

< .001; tablets χ² (6) = 67.69, p < .001). The age distribution is 

presented in Table 3.1. 

 

Table 3.1. Internet usage rate using smartphones and tablets among 

CentERpanel respondents (n = 2,029), 2012 

 Age  

 14 15 - 24 25 - 34 35 - 44 45 - 54 55 - 64 >=65 

Total 

Average 

Smartphone 48.4% 59.4% 58.4% 48.4% 30.6% 20.9% 7.0% 28.7% 

Tablet 25.8% 20.3% 33.6% 28.4% 21.8% 15.8% 10.5% 19.1% 
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Looking at gender differences, the respondents appeared to be more 

emancipated in terms of mobile device usage than we had expected. 

Although men used smartphones somewhat more (30.6%) than women 

(26.4%), this result was not very strong (χ² (1) = 4.36, p = .037), and 

for tablet usage we could find no significant difference between 

genders (χ² (1) = 0.02, p = .880). Further, smartphones were used more 

by the highly educated (χ² (5) = 29.91, p < .001), but again for tablet 

users this difference was not significant (χ² (5) = 10.18, p = .07).   

 

SELECTION, INVITATION PROCEDURE & RESPONSE 

 

In July 2012, we fielded the main study in the CentERpanel. Within the 

target group of smartphone and tablet users, we randomly assigned 

people to one of three conditions2: (1) a computer, (2) hybrid, or (3) 

mobile layout.  

 Some of the respondents who had been selected excluded 

themselves from participation at the moment of the experiment (e.g. 

due to vacation). This resulted in a final selection of 661 panel members 

aged 14 years and older.  The number of people in different conditional 

groups is presented in Table 3.2. 

 

Table 3.2. Number of Selected Respondents in the Three Experimental 

Conditions Before and After Self Exclusion 

 Condition 

 (1) Computer (2) Hybrid (3) Mobile 

Before Self Exclusion  255 255 256 

After Self Exclusion 223 221 217 

 

                                                 
2 Additionally, we used two control groups with, respectively, (4) a computer and (5) 

hybrid layout, both of which consisted of people who did not use smartphones or 

tablets. The control selections were stratified by gender, age and education level to 

reflect the distribution among mobile device users. Since these control groups did not 

add to the final analysis and their inclusion did not affect the general outcomes, the 

data of these groups are not shown.  
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Normally, the panel households receive an e-mail notification on 

Friday afternoon when new questionnaires are posted online. For this 

experiment, the respondents in condition 3 received a special invitation 

per e-mail, in which we pointed out that they should fill out this specific 

survey via smartphone or tablet. On the panel website, the link to the 

questionnaire also included the notification to use one of the two 

mobile devices. At the start of the questionnaire, the respondents were 

once again asked to use a smartphone or tablet. If in possession of both, 

they were asked to use the smartphone. For other groups, the invitation 

procedure was carried out normally, except for a special notification at 

the beginning of the questionnaire reminding the respondent that he or 

she should complete the questionnaire on a computer or laptop and no 

other device.  

 Some of the respondents ignored this instruction. At the end of 

the questionnaire, we asked each group which device they had used to 

answer the questions (see Table 3.3). In conditions 1 and 2, where the 

respondent was asked to use a computer, 11.6 percent and 13.9 percent 

of the respondents had nevertheless completed the questions on a 

tablet. In condition 3, in which a mobile device was to be used, 9.9 

percent had used a computer instead.  

 

Table 3.3. Survey Completion Rate in Different Conditions Compared 

to Self-Reported Mode (n = 441) 

Self-reported mode 

Condition 

(1) Computer (2) Hybrid (3) Mobile 

Computer 87.7% 85.5% 9.9% 

Smartphone .6% .6% 47.1% 

Tablet 11.6% 13.9% 42.1% 

Other .0% .0% .8% 

Total 100.0% 100.0% 100.0% 

 

We checked the self-reported mode against the browser log files which 

captured the type of browser the respondent had used. In case of several 
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browsers being used, we used the information on the browser that was 

used last by the respondent. This revealed another six persons, five of 

which in condition 3, who had completed the survey using a different 

mode than requested. All panel members who completed the 

questionnaire using a different channel than requested were excluded 

from the data. After correcting for the mode, our data contained a total 

of 379 people in the target sample (see Table 3.4). There were ten 

respondents in all who started the questionnaire and completed at least 

the first question, but who dropped out in the course of the 

questionnaire (condition 1: three, condition 2: one, condition 3: six). 

These people are also excluded from the final response. 

 

Table 3.4. Final Response (excluding respondents due to incorrect 

mode) N = 661, n = 379 

 Condition 

 (1) Computer (2) Hybrid (3) Mobile 

Number of respondents 

completing the survey 
 135  141  103 

% of gross sample per condition 61%  64% 47%  

 

The above leads us to suggest that although most people do follow 

given instructions, one should make a specific effort to monitor the 

mode actually used, as there is a sizable group of those who do not. 

Especially tablet owners seem to have a clear preference for using the 

tablet instead of a computer, possibly because they consider a tablet 

similar to the computer and might not see the point of changing the 

mode. It is also possible that web panel members who are subsequently 

contacted via e-mail to complete surveys, may take less notice of 

details about the survey presentation, limiting the effects of differences 

in survey presentation (Tourangeau et al., 2009).  

The response in the mobile condition was remarkably low 

compared to the other conditions. It appears that using the mobile 

mode, different from the usual surveys in the panel, posed too much of 

an obstacle to many people. Assuming that many respondents either 
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directly logged in or viewed their invitational e-mail on a computer, the 

task would be more demanding for them if they needed to switch to 

another device. The general login view that people received before 

entering the questionnaire was also not very attractive to view on 

mobile browsers.  

Moreover, owning an advanced mobile device such as 

smartphone does not automatically mean that people use all the 

available services (Verkasalo et al., 2010). Or as Fuchs and Busse 

(2009) point out, not all respondents who have access to the mobile 

internet are able and willing to use it to complete a survey. This might 

be, among other reasons, due to lack of technological sophistication or 

to expensive subscriptions.   

  

QUESTIONNAIRE LAYOUT & FUNCTIONALITY 

 

As Peytchev and Hill (2010) point out, mobile web surveys have much 

in common with computer-administered web surveys and it is likely 

that many design decisions can be derived from this or other modes of 

data collection. Research has shown that web survey results can be 

influenced by design and visual aspects (e.g. Couper, Traugott, & 

Lamias, 2001; Toepoel & Dillman, 2011). Respondents are likely to 

interpret visual features of questionnaires such as the location of an 

answer on the scale, the visual midpoint of the scale, physical 

proximity to other answers, or the way of spreading response options 

on the screen (Toepoel & Dillman, 2011; Tourangeau, Couper, & 

Conrad, 2004). Also, numerical values which are used as part of a 

rating scale may influence respondents’ interpretation of endpoint 

labels (Schwarz et al., 1991).  

 The effect of visual features appears especially strong when the 

task at hand is not clearly worded. For example, if respondents feel 

unsure about the meaning of the scale points, they take advantage of 

whatever cues they can, starting with the verbal labels and continuing 

with secondary cues, such as color, to interpret the scales (Tourangeau, 

Couper, & Conrad, 2007). The context effects can be diminished by 
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clear question and answer wording, and limited numerical and visual 

cues (Toepoel & Dillman, 2011).  

 Although the discussion on the optimum number of rating scale 

points is long-standing (see e.g. Maitland, 2009), 5 to 7 points or the 7-

point scale plus or minus two are often seen as one the most 

recommended and reliable options, providing the respondent with 

enough possibilities to discriminate between scale values (e.g. Cox, 

1980; Preston & Colman, 2000; Schwarz et al., 1991). Elsewhere, Saris 

and Gallhofer (as cited in Maitland, 2009) argue that 11 categories may 

be optimal and Andrews (1984) report positive outcomes for even 20 

or more categories, albeit with reservations. When implemented as 

visual scales, higher number of scale points do require more space on 

the screen. Based on the above, we decided to present most of our 

answer scales, including 21 attitude items on social engagement, on a 

7-point rating scale. To briefly test also other commonly used scale 

types, we included an attitude item on European unification on a 5-

point scale, three attitude items on trust and control over one’s life 

using a 10-point scale, as well as a question on general happiness 

presented on an 11-point scale. The focus here lies in studying how 

commonly used ratings scales perform on mobile devices compared to 

the PC. 

For the conventional web surveys in the CentERpanel, the 

layout of the questionnaires is standardized, including background 

color, font, etc. We used these layout features for condition 1 and 2 of 

our experiment. Considering the possible influence of visual features 

of the questionnaire, we kept the layout of the mobile version as similar 

as possible to the regular layout. However, due to the small screen of 

smartphones, some changes in the question presentation were required. 

An effort was made to make the questionnaire easy to manage on 

touchscreens, as these are becoming the default on smartphones. 

Instead of using radio buttons, then, each answer category of an answer 

scale was embedded in a wide button to tap on. Initially the respondent 

was able to ‘swipe’ to the next question, but because we noticed during 

the testing period that swiping might lead to unintended answers or 

confusion of the given answer on some smartphones, we concluded that 
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separate research on using this functionality is needed first, and we 

discarded this possibility from the final questionnaire.  

 Fitting several question items with rating scales on a single 

mobile screen did not seem feasible, especially regarding the fingertip 

handling of touchscreens. This would have led to such a small area on 

the screen per answer category that choosing the right category by 

tapping with a finger would have demanded extraordinary precision. 

Therefore, each question item was presented on a separate screen. This 

was correspondingly applied to condition 2. Further, the answer scales 

needed to be presented vertically to group 3 since longer scales, such 

as 7-point scales, did not properly fit on a smartphone screen when laid 

out horizontally. This could be solved by turning the mobile on its side, 

which on many models automatically switches the portrait orientation 

to a landscape one, but this does not apply to all smartphones. Also, on 

some mobile phone models horizontal navigation through answer 

options can be very difficult (Peytchev & Hill, 2010). In condition 2, 

the answer scales were presented vertically, similar to group 3. The 

different layout choices are given below in an overview (see Table 3.5). 

Screen shots of different question types are included in Appendix 3.A. 

 

Table 3.5. Comparison of Layout Choices in Different Experimental 

Conditions 

 Condition 

 (1) Computer (2) Hybrid (3) Mobile 

Tables Yes No No 

Scale orientation Horizontal Vertical Vertical 

Layout answer options Radio buttons Radio buttons Wide buttons 

 

Research on vertical versus horizontal scale orientation in web surveys 

suggest no significant difference in response means and little or no 

effect on response distributions (Couper, 2008). Some studies have 

found evidence for higher item correlation when placing multiple items 

on the same screen (Tourangeau et al., 2004), some found modest 

evidence (Couper et al., 2001) and others none (Toepoel, Das, & Van 
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Soest, 2008). Multiple-item screens may also result in less survey 

completion time and less DK/NA answers (Couper at al., 2001). 

Nevertheless, by implementing the hybrid version of the questionnaire, 

we wanted to exclude the possibility of finding differences in response 

between the computer and mobile conditions, which would actually be 

due to the presentational differences between a table (multiple items 

per screen, horizontal scales) versus a single (vertical) question per 

screen. Also, since tables are very commonly used in web surveys, we 

did not find it satisfactory to compare only the hybrid and mobile 

versions.  

 

3.3.  Results 

On account of the small screen of mobile devices and possibly higher 

experienced difficulty in completing the survey on a mobile device, we 

expected that we might find differences in the response mean and 

variation. Earlier research has found evidence that visible answer 

options in web surveys are endorsed more frequently (Couper et al., 

2004). Response scales, on some mobile devices perhaps not fully 

visible, could therefore lead to a stronger primacy effect; in other 

words, to respondents choosing relatively often for the early answers 

on the scale, resulting in lower mean scores. Difficulties in survey 

completion could lead to satisficing and systematic response behavior. 

They could also lead to more random answers and therefore more 

within-group difference, revealed by a higher standard error. 

 Our null hypothesis was therefore that the means among the 

conditions 1 to 3 would be equal, i.e. that completing a survey using a 

mobile device and an altered questionnaire design would not 

significantly affect the survey outcomes. When we investigated the 

distribution of the responses, using χ²-tests, one item differed by 

condition on a p = .01 level and two items on a p = .05 significance 

level. When comparing the means between the three conditions, we 

also diagnosed very little differences between groups. The difference 

in means between condition 3 and 2, as well as between condition 3 

and 1, was, with one exception, less than 0.5 points for each item.  
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A one-way ANOVA was used to examine the possibility of statistically 

significant differences in means by condition. When tested on p = .01 

level of accuracy, the results revealed no statistically significant 

differences among the condition means (see Table 3.6). Even on p = 

.05 accuracy, only four out of 26 items showed significant differences 

of means. Nor could we detect any structural differences in the standard 

errors. Splitting the mobile group into smartphone users and tablet 

users did not alter this picture, although differences here might also 

remain undetected due to small sub-group sizes. While more research 

needs to be conducted with larger samples, we found no indication that 

using a mobile device for completing surveys would, as such, generate 

significantly different outcomes than if using a computer.   
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Table 3.6. Mean Responses in the Three Conditions Examined with 

One-way ANOVA 

Item Scale 
Condition Mean    

Computer SE Hybrid SE Mobile SE  F Sig. 

Social 

happiness 7-point 4.39 0.13 4.61 0.10 4.17 0.15  2.936 0.054 

Pleasing 7-point 5.15 0.10 5.06 0.09 5.09 0.12  0.197 0.822 

Sacrificing 7-point 4.29 0.11 4.43 0.10 3.99 0.11  4.018 0.019* 

Competition 1 7-point 4.05 0.14 4.17 0.11 3.77 0.14  2.361 0.096 

Uniqueness 7-point 4.54 0.13 4.52 0.11 4.46 0.13  0.129 0.879 

Independence 7-point 5.27 0.11 5.10 0.09 4.93 0.11  2.638 0.073 

Competition 2 7-point 4.47 0.13 4.41 0.10 4.29 0.12  0.548 0.579 

Individuality 7-point 5.38 0.13 5.48 0.11 5.83 0.13  3.104 0.046* 

Social 

approval 7-point 3.59 0.13 3.38 0.11 3.52 0.15  0.829 0.437 

Competition 3 7-point 4.09 0.13 3.98 0.11 3.73 0.15  1.861 0.157 

Togetherness 7-point 5.50 0.10 5.42 0.08 5.56 0.10  0.505 0.604 

Humanity  7-point 4.10 0.14 3.76 0.15 3.87 0.15  1.483 0.228 

Donations 7-point 2.96 0.14 2.73 0.12 2.75 0.16  0.915 0.401 

Societal 

caring 7-point 5.33 0.11 5.29 0.09 5.45 0.10  0.553 0.576 

Climate 

change 7-point 3.64 0.15 3.57 0.13 3.73 0.18  0.279 0.757 

Responsibility 7-point 5.77 0.09 5.73 0.09 5.89 0.09  0.879 0.416 

Time scope 7-point 3.44 0.13 3.32 0.13 3.18 0.16  0.860 0.424 

Social 

donations 7-point 4.28 0.15 4.33 0.13 4.37 0.19  0.089 0.915 

Community 7-point 5.63 0.10 5.36 0.10 5.62 0.11  2.256 0.106 

Next 

generation 7-point 5.91 0.09 5.96 0.08 6.18 0.09  2.467 0.086 

Well-being 7-point 2.99 0.13 2.68 0.12 2.71 0.14  1.933 0.146 
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Trust 

10-

point 6.44 0.14 6.35 0.15 6.36 0.21  0.107 0.899 

Helpfulness 

10-

point 5.68 0.16 5.97 0.15 5.34 0.21  3.291 0.038* 

Life control 

10-

point 6.23 0.15 6.41 0.14 6.31 0.15  0.417 0.659 

European 

Union 5-point 3.11 0.11 3.05 0.10 3.18 0.13  0.322 0.725 

Happiness 

11-

point 8.41 0.11 8.54 0.10 8.80 0.12  3.065 0.048* 

*p < .05 

 

SUBJECTIVE AND OBJECTIVE LENGTH OF SURVEY 

 

At the end of the survey, we asked the respondents to rate the length of 

the questionnaire. They were requested to estimate the length on a 7-

point rating scale ranging from 1 = very short to 7 = very long. We 

expected the mobile device users to estimate the survey as shorter than 

those who completed the survey on a computer, as we imagined 

smartphones and tablets to enable quick task handling. On the other 

hand, the respondents were accustomed to completing surveys on a 

computer, while the mobile interface was new to them. Completing the 

questions might also be more time-consuming due to smaller screens 

and the need to scroll. Also, it is possible that mobile device users had 

low connection speeds or that the page loading was slower.  

 A one-way ANOVA revealed a significant difference between 

the three target groups in relation to subjective questionnaire length (F 

(2,375) = 15.34, p < .001). Interestingly, based on a post-hoc Scheffe 

test, the respondents in condition 3 (M = 4.19, SD = .525) reported a 

significantly longer survey than respondents in conditions 1 (M = 3.76, 

SD = .674) and 2 (M = 3.89, SD = .613). There were no significant 

differences between group 1 and 2. Respondents who completed the 

survey on a mobile device estimated the survey to be longer than 

respondents who completed the survey on a computer, regardless of 

which layout of the computer version was used. An overview of these 

results is presented in Table 3.7. When splitting the mobile device 
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group into smartphone and tablet users, the general outcome prevailed 

(F (3, 374) = 10.31, p < .001). The post-hoc test showed significant 

differences between the condition 1 and smartphones (M = 4.23, SD = 

.505), condition 1 and tablets (M = 4.16, SD = .548) and condition 2 

and smartphones, but not between smartphones and tablets, or between 

condition 2 and tablets. This suggests a longer survey completion time 

on smartphones than on tablets, but in our experiment this difference 

did not prove significant. 

 Based on automatic time stamps which were logged at the 

beginning and the end of the questionnaire, we were able to measure 

the actual time of completing the questionnaire. Since it was possible 

for the respondents to revisit the questionnaire and complete it during 

several sessions, we excluded outlier cases for which the starting and 

finishing date differed and for which the completion time exceeded one 

hour. When comparing the measured completion time (in seconds) 

between groups, we found that these results supported the conclusion 

based on the self-reported survey length. There was a significant 

difference between groups (F (2,354) = 25.92, p < .001), and since the 

variances were not homogeneous, we used the Games-Howell post-hoc 

test to reveal that again it was group 3 with the significantly longest 

survey time (M = 542.29, SD = 287.85). Again, we could find no 

significant difference between group 1 (M = 338.77, SD = 308.15) and 

2 (M = 320.84, SD = 111.10). Likewise, the median values for 

completion time suggested that the survey clearly required more time 

to finish on a mobile device than on a computer (group 1 Mdn = 276.39, 

interquartile range, IQR 211.41-370.67; group 2 Mdn = 303.14, IQR 

239.97- 381.63; group 3 Mdn = 478.39, IQR 359.78-607.41). To what 

extent this disturbs the mobile respondent needs to be investigated. On 

the one hand people often have more and easier access to mobile 

devices than to computers, which might make longer completion time 

acceptable. Yet on the other hand the typical sessions are likely to be 

shorter than on computers.   
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Table 3.7. Subjective and Objective Survey Length 

 Condition Mean   

 

(1) 

Computer 

(2)  

Hybrid 

(3)  

Mobile F Sig. 

Subjective survey 

length (7-point scale) 3.76 3.89 4.19 15.34 .000*** 

Objective survey length 

in seconds (excl. 

outliers of >3600s) 338.77 320.84 542.29 25.92 .000*** 

*** p < .001 

 

SURVEY EXPERIENCE AND QUESTIONNAIRE EVALUATION 

 

Respondents in the mobile device condition evaluated the 

questionnaire similarly to the respondents with the computer versions. 

At the end of the questionnaire, the respondents were presented with 5-

point evaluation scales, which they normally face after each 

questionnaire in the CentERpanel. The respondents could express how 

difficult, clear, interesting, and enjoyable they found the questions, and 

whether the questions made them think about things. While some 

aspects, such as questionnaire difficulty and enjoyment, were rated less 

positively by mobile device users, these differences were not 

significant. The survey experience appears not to be burdened by the 

mobile interface to such a degree that this would result in a clearly 

different survey satisfaction. Of course, the evaluation only covers the 

respondents who completed the questionnaire to the end, and therefore 

gives just a partial picture of the respondent experience. Analyzing 

nonresponse remains an important topic for future research. The 

findings of the evaluation are presented in Table 3.8. 
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Table 3.8. Questionnaire Evaluation (n = 379) 

1 = definitely not;  

5 = definitely yes 

Condition Mean   

(1) 

Computer 

(2) 

Hybrid 

(3) 

Mobile F Sig. 

Was it difficult to answer the 

questions? 1.70 1.65 1.75 0.327 0.721 

Were the questions 

sufficiently clear? 4.26 4.21 4.22 0.120 0.887 

Did the questionnaire get you 

thinking about things? 2.93 2.97 2.73 1.722 0.180 

Was it an interesting subject? 3.50 3.66 3.58 0.936 0.393 

Did you enjoy answering the 

questions? 3.75 3.84 3.64 1.612 0.201 

 

At the end of the questionnaire, the respondents were asked to report 

where they were when they completed the questionnaire, and whether 

they were alone or with someone. Although there were a little less 

people in the mobile condition who completed the survey at home, 

these differences in the location of the respondent at the time of survey 

completion were not significant (see Table 3.9, χ² = 12.69, df = 8, p = 

0.123). While mobile devices would enable location-independent 

survey completion, the vast majority of respondents still responded at 

home, probably in part because they were accustomed to completing 

the CentERpanel questionnaires on a computer.  

 

  



62   Designing Web Surveys for the Multi-Device Internet  

 

Table 3.9. Location at the time of survey completion (n = 379) 

 Condition 

 (1) Computer (2) Hybrid (3) Mobile 

at home 96.3% 97.2% 90.3% 

at work 0.7% 1.4% 5.8% 

at school or study 0.7% 0.0% 0.0% 

at friends, family or neighbors 0.0% 0.0% 1.0% 

elsewhere 2.2% 1.4% 2.9% 

 

Only one third (32.7%) of the respondents were alone when completing 

the questionnaire. Most of the respondents answered the questions in 

family settings, with their partner, children, or other family members 

present. The mobile device group showed similar behavior to the 

respondents in the two computer conditions. 

 

PREFERRED DEVICE  

 

Interestingly, when the respondents were asked which device – a 

computer or laptop, smartphone, or tablet – they use most in everyday 

life to access the internet, we encountered a clear difference between 

the mobile condition and the two other groups (χ² = 69.10, df = 6, p 

<.001) on the usage rate of different devices (see Table 3.10). 

Respondents which completed the survey on a smartphone or tablet 

reported using these devices significantly more in their everyday life 

than the respondents who completed the questionnaire on a computer.  
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Table 3.10. Device used most in everyday life to access internet  

Main measurement  

(n = 379), using different 

devices 

Condition  

(1) Computer (2) Hybrid (3) Mobile Total 

Computer or laptop 82.2% 81.6% 45.6% 72.0% 

Smartphone 3.7% 2.8% 20.4% 7.9% 

Tablet 3.0% 7.8% 24.3% 10.6% 

All above equally 11.1% 7.8% 9.7% 9.5% 

 

Repeated measurement  

(n = 254), using 

computer* 

 

Original Condition in Main Measurement 

Total (1) Computer (2) Hybrid (3) Mobile 

Computer or laptop 68.2% 69.4% 63.2% 67.3% 

Smartphone 6.8% 7.1% 10.3% 7.9% 

Tablet 8.0% 13.3% 14.7% 11.8% 

All above equally 15.9% 9.2% 11.8% 12.2% 

None, except to complete 

these surveys 1.1% 1.0% .0% 0.8% 

*) Some of the respondents reported to have completed the question using tablets 

(9.5%) or smartphones (1.6%), but we did not exclude these respondents as the survey 

situation was similar to the normal panel setting. 

 

To control for the possibility that the response mode affected the 

answering behavior on this question, we repeated this question a few 

weeks later (week 34 in 2012) to the same respondents, but this time to 

be filled out only on a computer as the respondents are accustomed to 

doing. And indeed, when these respondents were afterwards allocated 

to their original conditional groups (n = 254), the effect disappeared 

and we could no longer find significant differences between groups 1, 

2 and 3 (χ² = 5.18, df = 8, p <.739).  

 This could be due to the smaller sample size or a nonresponse 

bias. On the other hand, it could be that the use of a certain input device 

causes the effect. The respondents estimated their mobile device use to 

be higher when the reporting itself was done using the mobile device 
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in question. This would imply that the survey completion mode affects 

answering behavior when the content of the survey question is related 

to the mode. One should therefore pay attention to such effects when 

including mode-related questions. 

 

3.4.  Conclusion and discussion  

In our experiment, we conducted a survey among smartphone and 

tablet users. We randomly allocated this group to three questionnaire 

versions: one with a conventional computer-assisted layout, to be 

completed on a computer; one with a layout adapted for the mobile 

browsers and to be completed using mobile devices; and a version with 

a layout similar to that of the mobile version but to be completed on a 

computer.  

 The pre-measurement showed that usage of mobile devices was 

highest among younger respondents, supporting earlier research. While 

the use of smartphones was also related to education and gender, for 

tablet users these differences were less clear.  

 When analyzing the response, we found evidence of 

respondents ignoring the request to complete the survey using a 

specific mode. Some respondents in the mobile condition had 

completed the survey using a computer, and some respondents in the 

computer condition had completed the survey using a mobile device, 

mainly a tablet. Researchers should therefore take into account that not 

all respondents are likely to follow the instructions and to use the 

requested mode to complete the questionnaire, if alternatives are 

available.  

 Based on the results on question items on 7-point rating scales, 

and to a lesser extent 11-, 10- and 5-point scales, we could find no 

evidence that completing the survey via the used mobile devices, 

smartphones and tablets, would lead to differences compared to survey 

completion via a computer. More experiments on response behavior on 

larger samples are needed to verify this outcome. 

 The response rate via mobile devices was lower in our 

experiment than via the computer, possibly partly due to the fact that 
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the respondents were accustomed to completing surveys on a computer 

and that the invitation was sent by e-mail, assumingly often read on a 

computer. The vast majority of the mobile respondents completed the 

survey at home, and also here were likely to be influenced by the 

respondents’ habitual survey completion on the computer. Mobile web 

surveys on non-trained samples and research on the effect of invitations 

via mobile-only channels such as SMS to guarantee the delivery of the 

message on a mobile device, would give a better picture of the 

readiness of the general population to participate in mobile surveys. 

 We found that respondents using a mobile device evaluated the 

survey to last longer than respondents using a computer. The objective 

survey completion time, based on time stamps, supported these results. 

This implies that the mobile survey still requires more effort from the 

respondent, which could be due to lower page loading speed, slower 

internet connection, or more difficult task handling. When the 

respondents evaluated the questionnaire on aspects such as difficulty, 

clarity, and enjoyment, however, the mobile survey group did not 

report significantly different satisfaction than the computer-assisted 

groups. As this evaluation covered only the respondents who had 

completed the survey, more research on the motivation of non-

respondents and on reasons not to participate in a mobile survey is 

needed. 

 When the respondents were asked which device they use most 

to access the internet, the usage of mobile internet initially appeared to 

be higher among the mobile survey group. When controlling this result 

by repeating the question later on a computer, this difference 

disappeared, implying that self-reported mobile internet use can be 

affected by the mode used by respondents to complete the 

questionnaire.  

 Almost all experiments on the challenges of mobile web 

surveys emphasize the difficulties due to small screen sizes. However, 

the average screen sizes are increasing and as earlier research has 

demonstrated (Sweeney & Crestani, 2006), short texts are not only 

most effective on small screens, but on all screen sizes. Accordingly, 

when the layout was adjusted to suit mobile browsers and the length of 
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the question text was deliberately restricted, no major difficulties on 

the newer mobile devices were experienced in this respect. In fact, the 

challenges posed by the limited screen capacity of the newer mobile 

devices have a lot in common with those of the beginning of the web 

survey era, when computer screens were of much less quality than 

today.  

 Yet mobile surveys do bring other, new problems. As our 

findings indicate, people like to use their own preferred device to 

complete an online survey, possibly related to the device on which they 

read the invitation, which is why limiting surveys to a single type of 

device may feel unnatural to the savvy internet user. The heterogeneity 

of online survey environments keeps increasing through the on-going 

development of new devices and the fading distinction between 

different devices, making it important for researchers to clearly define 

the term ‘mobile devices’ in their research. Challenges in controlling 

the online survey environment in real-world experiments expand. More 

research is needed to describe how general mobile web usage and 

mobile survey completion in particular are related, as well as how the 

general and survey-specific device preferences are related.   

 When considering research using mobile devices, one should 

realize that the user group is still limited and does not reflect the whole 

population. A mobile web survey seems to demand more from the 

respondent than a computer-assisted survey and may result in lower 

response rates. The effects of different types of mobile devices and 

technical parameters such as screen sizes should be investigated in 

detail, as these might explain some of the results. Also, more research 

with larger samples which enable analyzing the results on different 

socio-demographic sub-group levels, is called for. 

Finally, we want to point out the need for research on 

questionnaires using touchscreen interfaces, as these enable new ways 

to interact with a questionnaire and may have a strong impact on the 

respondent experience in self-assisted surveys in the future. It is 

possible that the rapid development of the functionalities of mobile 

devices will affect some of the current problems with mobile web 

surveys, or is already doing so. As new challenges arise, the evolving 
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mobile internet clearly prompts an urgent need for much more research 

on the possible effects of the many choices one needs to make when 

designing and carrying out a mobile web survey.  
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Appendix 3.A Layout in different conditions 

Computer (Group 1) 

 

7-point Scales with a ‘Don’t know’ Option Presented in Tables 
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10-point Scales Presented Horizontally 

 

 

Multiple-choice Question Presented Vertically 
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‘Other, specify…’ Question  
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Hybrid (group 2) 

 

7-point Scales Presented on Separate screens, ‘Don’t know’ option as 

a Separate Button 

 

 

10-point Scales Presented Vertically 
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Multiple-choice question presented vertically 

 

 

‘Other, specify…’ question  
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Mobile (group 3) 

 

7-point scales presented on separate screens, ‘Don’t know’ option as a 

separate button 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 10-point scales presented vertically 
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Multiple-choice question presented vertically 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

‘Other, specify…’ question  
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4. Mobile web survey design 

This chapter is based on a research note which has been published in Public 

Opinion Quarterly (De Bruijne & Wijnant 2014b). 

 

4.1.  Introduction  

Although the respondents that complete web surveys using mobile 

devices are still in the minority, survey researchers expect this group to 

grow in the future (Callegaro, 2010; Millar & Dillman, 2012). As more 

people adopt mobile devices such as smartphones and rely on them for 

internet access, it is important to investigate how their use affects the 

survey response process (Millar & Dillman, 2012).  

 So far, using mobile devices and relatively small screens to 

present questions has proven to present several challenges. Response 

rates in mobile web surveys fail to meet those of computer-assisted web 

surveys (De Bruijne & Wijnant, 2013a; Mavletova, 2013) and mobile 

web surveys clearly take longer to complete (De Bruijne & Wijnant, 

2013a; Mavletova, 2013; Wells, Bailey, & Link, 2013a). Another 

typical problem reported for mobile web surveys is a high survey 

break-off (Callegaro, 2010; Wells et al., 2013a; Bosnjak et al., 2013). 

Task handling on small screens is widely reported to be at a 

disadvantage in various aspects (Jones, Buchanan, & Thimbleby, 2003; 

Jones et al., 1999; Peytchev & Hill, 2010; Watters, Duffy, & Duffy, 

2003), although some suggest that the effect might mainly apply to very 

small screens (Chae & Kim, 2004).  

However, as mobile internet is a relatively new medium, these 

problems might be partly attributable to the absence of survey strategy 

for mobile devices. So far, only principal approaches have been 

discussed (see Buskirk & Andrus, 2012; Callegaro, 2010) and research 

on how to apply existing survey methods for mobile web surveys is 

limited. Millar and Dillman (2012) aimed to increase the share of 

mobile response in a web survey by encouraging it, but the great 

majority continued to use computers to complete the questionnaire. 
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They suggest that the standard approaches to improve web response 

might not translate to encouraging response via smartphones. 

Regarding response effects in a smartphone web survey, Peytchev and 

Hill (2010) conducted several pioneering experiments. They concluded 

that while mobile web surveys may have much in common with 

computer-assisted web surveys, it is possible that not all survey design 

choices can simply be applied to them, or will produce the same effects.  

 Whether the existing methods used in web surveys can be 

applied for mobile respondents or whether new strategies should be 

developed is a current dilemma for survey researchers. In this chapter, 

we address this question by investigating some of the primary choices 

a researcher needs to make when designing a survey. We focus on two 

main elements of survey design for which we think that mobile devices 

might require a different approach than computers: first, how to invite 

the respondent and second, how to present the survey questions on 

screen. Our main goal is to understand which survey design can be 

considered optimal for mobile devices.  

 As mobile devices exist in many types and sizes, their 

differences could be argued to even exceed those between a mobile 

device and a computer. For example, using tablets may be more 

comparable to using computers than smartphones (Wells et al., 2013a). 

This investigation is limited to smartphones. They are defined as 

mobile phones with a special operating system supporting mobile 

internet browsers and mostly equipped with a touchscreen. As a 

communication device they differ from tablets through their cellular 

capabilities, namely voice calling and text messaging (Wells et al., 

2013a). Their screen size is clearly smaller than that of computers, but 

they offer the unique advantage of combining high portability with both 

telephone and internet access when approaching respondents. 

 

4.2.  Background and hypotheses 

This chapter discusses how response rates and questionnaire design can 

be improved for mobile web surveys. In the following, we first consider 
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response and the effect of invitation mode. Second, we discuss the 

effects of questionnaire design. 

 

RESPONSE RATE 

 

Factors affecting survey participation are numerous. They can vary 

from incentives, survey length, confidentiality, and number of contacts 

(Porter, 2004) to the mode of initial contact and other survey design 

factors (Groves, Cialdini, & Couper, 1992). Also survey attitude (De 

Leeuw et al., 2010) and the socio-demographic characteristics of the 

respondent may influence the choice whether or not to respond (Groves 

et al., 1992).  

One of the factors affecting the initial response is the contact 

mode. E-mail is a common invitation mode for web surveys, as the 

costs are relatively low and it can offer easy access to the survey via a 

URL link (Bandilla, Couper, & Kaczmirek, 2012). Research findings 

on whether it is the most effective method are ambiguous, however (see 

e.g. Bandilla et al., 2012; Kaplowitz et al., 2011; Millar & Dillman, 

2011; Porter & Whitcomb, 2007). Reaching respondents by e-mail is 

becoming more difficult, as people nowadays receive countless 

unsolicited and/or unwanted e-mails (Bandilla et al., 2012; Porter & 

Whitcomb, 2007). Further, as more people rely on phones for internet 

access, the value of e-mail messages for encouraging immediate 

response may be changing (Millar & Dillman, 2012).  

 Compared to e-mails, text messages (SMS) would appear to 

have advantages as an invitation mode for surveys via smartphones. 

People are unlikely to receive many unwanted text messages, creating 

a greater attention value than e-mails nowadays. Text messages also 

ensure that the invitation is received as a push message, i.e. the 

respondent receives an audio and visual notification when a new 

message has arrived3. The disadvantage of this method is that sending 

mass text messages needs to be done via a provider, involving costs per 

                                                 
3 Contrary to the U.S., in the Netherlands where this study was conducted, receiving 

text messages is not an optional feature but a standard for mobile phone subscriptions, 

and is normally without cost for the receiver. 
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message. The message length is also limited (160 characters per 

standard message), which is why text messages do not seem attractive 

as a first-time contact mode, as they leave little room for background 

information. Further, collecting the mobile phone numbers can create 

an obstacle for sampling.  

 Some methodological research on the use of text messages 

exist. As prenotifications, text messages have usually shown no 

positive effects on response rates in interviewer-assisted mobile phone 

surveys (Brick et al., 2007; Fuchs, 2012; Steeh, Buskirk, & Callegaro, 

2007). Bosnjak et al. (2008) discovered that text message pre-

notifications outperformed e-mail pre-notifications in terms of 

response rates in a web survey, but e-mail invitations outperformed text 

message invitations. Steeh et al. (2007) found text messaging 

ineffective as the only means of contacting respondents, but it provided 

benefits in terms of information about a telephone number’s 

operational status.  

 None of these studies combined text message invitations with a 

smartphone web survey, however. In a web survey designed to be 

completed on the telephone itself, text messages rule out a media break 

as the respondent only needs to tap on the link in the message to access 

the questionnaire. This is an important advantage which could make 

this invitation channel more attractive than previously. In our 

experiment, e-mail and text message invitation modes are compared in 

a smartphone web survey. Based on the aforementioned advantages, 

we hypothesize text messages to be more effective as invitation mode 

than e-mails. 

 

Hypothesis 1: Text message invitations result in a higher response rate 

than e-mail invitations when using a smartphone to complete the 

survey. 
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QUESTIONNAIRE DESIGN 

 

There are numerous questionnaire design aspects that can affect data 

quality and respondent experience. In this chapter, we focus on the 

effects of the principal layout choices that need to be made when 

presenting questions on screen. These include showing one or more 

questions per screen, presenting answer scales horizontally or 

vertically, the number of scale points, and using either open or closed-

ended answer options. In the following, we present related earlier 

findings for web surveys and, if available, for mobile surveys. Based 

on this, we discuss how these effects may be expected to apply for 

smartphones and form hypotheses to be controlled for in our 

experiments.  

 A key design choice in a web survey is whether to place 

questions separately on several short pages or together on long 

scrollable pages (Peytchev et al., 2006). The findings in earlier research 

are diverse. Vehovar, Manfreda, and Batagelj (2000) reported on a 

lower nonresponse and a longer survey completion time in the paging 

version, the latter finding confirmed by Tourangeau, Couper, and 

Conrad (2004). Peytchev et al. (2006) found no significant differences 

in the response or break-off rates, but the scrolling version resulted in 

a slightly longer survey completion time and a slightly higher 

nonresponse rate with regard to non-substantive answers (such as, in 

their case, ‘Refused’). Toepoel, Das, and Van Soest (2008) found no 

differences between placing items on a single or on multiple screens 

when examining nonresponse, completion time, or correlation between 

the items. A more general study by Sanchez and Wiley (2009) implies 

that scrolling formats inhibit an understanding of complex topics. 

Moreover, in mobile web usability studies scrolling has been found to 

cause task handling problems such as diverted attention and memory 

degrade, although paging is also considered to be disadvantageous due 

to increased page loading time (Nielsen & Budiu, 2013). Overall, a 

different design than for desktops and spreading information over 

several screens has been suggested to be the best approach on mobile 

screens (Nielsen & Budiu, 2013). 
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Based on the slight general tendency favoring the paging design in 

earlier literature, we hypothesize that mobile respondents are most 

comfortable with this design. However, loading several pages via 

mobile internet is likely to consume more time than scrolling down the 

page. Therefore, we test whether: 

 

Hypothesis 2: Paging leads to higher item response and ease of 

completion but to longer completion time than scrolling, when 

conducting a smartphone web survey. 

 

The answer scales in a questionnaire can be positioned vertically or 

horizontally. For computer-assisted web surveys, research suggests 

such alteration leads to no significant difference in survey means and 

to little or no effect on response distributions (Couper, 2008). In line 

with these findings, the results of one of the first mobile web 

experiments by Peytchev and Hill (2010) showed no differences in item 

means or variances and no substantial difference in internal 

consistency. Peytchev and Hill (2010) did, however, find some 

indication that in the horizontal orientation respondents may be more 

likely to select the first response option more than once, but these 

respondents were few in number. 

 Smartphone screens can usually be viewed vertically or 

horizontally, but not everyone may be able to switch to a landscape 

modus due to his or her phone settings. Therefore, we find it important 

to verify the earlier findings. Since the relatively small smartphone 

screens are by default vertically oriented, we would expect this 

orientation to be perceived as easier than the horizontal one.  

 

Hypothesis 3: Vertical answer scale orientation results in similar item 

means and response but in higher ease of completion than horizontal 

layout. 

 

The number of scale points in an answer scale represents another 

survey design choice. There has been much discussion on the optimum 

number of rating scale points. Many recommend 7-point scales plus or 
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minus two (see e.g. Cox, 1980; Preston & Colman, 2000; Schwarz et 

al., 1991), some find support for even longer scales (see an overview 

in Maitland, 2009). On smartphone screens, however, the visibility of 

the scale is quickly affected by such a choice. Couper et al. (2004) 

reported that visible response options were selected more frequently in 

a web survey, but no significant evidence for selecting only the first, 

visible answer options was found by Peytchev and Hill (2010) in a 

mobile web survey. Answer scales that do not fit the screen do increase 

the need for scrolling, which could result in a higher respondent burden 

and longer completion time. We want to re-test the earlier findings and 

the respondent experience by investigating whether: 

 

Hypothesis 4: Long answer scales are more difficult to complete on a 

smartphone screen and lead to more primacy effects and longer 

completion time than short answer scales.  

  

Further web questionnaire design choices include requesting an answer 

via closed-ended radio buttons or an open entry box. Radio buttons are 

often considered the preferred choice for web surveys because they 

allow mouse-only entry (Couper, Traugott, & Lamias 2001). Couper et 

al. (2001) compared the two task types in a web survey and found 

indications for more missing data in the entry box version, but in this 

treatment people were especially instructed that they could leave the 

field blank. They found no significant differences in completion time 

by version. On smartphones, one would expect the task burden of 

typing information to be relatively high (input by fingertips on a small 

virtual keyboard), leading to an aversion to typing answers. Some 

evidence for this is provided by Mavletova (2013), who found that 

mobile web respondents type shorter open answers than PC web 

respondents. Also Peytchev and Hill (2010) conclude that smartphone 

respondents appear to avoid text input. In their study, respondents 

selected a closed-ended ‘other’ option significantly more often than 

when this option was followed by a text box requesting specification. 

Continuing on these findings on mobile web surveys, we wish to test 

the assumption that closed-ended answer options would be more 
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suitable for smartphones than open-ended options and therefore 

examine whether:  

 

Hypothesis 5: A closed-ended answer option results in higher item 

response and ease of completion, and shorter completion time than an 

open-ended answer option. 

 

Hypothesis 6: Smartphone respondents more often select the ‘Other’ 

option when this is closed-ended instead of open-ended. 

 

4.3.  Method 

We fielded three measurements4 in the CentERpanel, which consists of 

over 2,000 Dutch households who complete online questionnaires 

every week. The panel forms an appropriate representation of the 

Dutch-speaking population. Its original sample was drawn by Random 

Digit Dialing (RDD), and the sample is supplemented annually through 

a stratified recruitment. Since not all Dutch people have computers 

with internet access and to keep the panel representative, households in 

the panel without a computer and/or internet access are provided with 

one. 

 

PRE-MEASUREMENT 

First, a pre-measurement was carried out in week 11 of 2013 as a 

regular web survey in the panel, among all members aged 16 and older. 

In total, 2,121 respondents participated in this questionnaire. They were 

asked whether they use a smartphone with an internet connection, to 

which 42 percent (898) answered affirmatively.  

Further, we asked the respondents to provide us with their 

mobile phone number and to consent to receiving a text message for 

the main questionnaire invitation. As we expected this to be sensitive 

information which some people might not be willing to share, we used 

prompting techniques known to raise trust and willingness to 

                                                 
4 See Appendix 4.A for the question wording. 



Chapter 4 | Mobile web survey design     83  

 

participate, such as mentioning the authority conducting the research 

and emphasizing that the respondents’ information would greatly help 

the researchers (see Groves et al., 1992). We emphasized that 

confidentiality would be guaranteed; that only some respondents would 

receive a text message; that receiving this text message would be 

without charge for the respondent; and that providing the mobile phone 

number did not obligate the respondent to participate in the actual 

survey. As a result, 59 percent (n = 533) of the smartphone users 

entered their mobile phone number, confirming that many people are 

not willing to provide their mobile phone numbers, not even to the 

organization of the panel they participate in.  

Since the panel was a household panel, only one e-mail address 

per household was known. Therefore, we asked the individual 

respondents to confirm at which e-mail address they were best 

available, in order to ensure the comparability of the text message and 

e-mail invitations. We did this by preloading the e-mail address of the 

household which was known to us and asking the respondent to 

indicate whether they can best be reached at this or another e-mail 

address. If another, they could fill the address in the form. Eleven 

percent of the respondents answered they could better be reached at 

another e-mail address.  

 

MAIN MEASUREMENT 

 

The main measurement was fielded on Friday, 22 March 2013, with 

the explicit request that it should be completed on a smartphone. The 

sample of the main measurement was based on the pre-measurement. 

All smartphone users for whom we had a valid mobile phone number 

or e-mail address were invited to complete the mobile questionnaire (n 

= 889). The invitation was sent either via e-mail or via text message, 

and the reminder was sent the following Monday in the same mode as 

the invitation. Both types of invitations were sent via a combined, 

randomly ordered list of respondents, and the difference in time 

between sending the message to the first respondent on the list and the 
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last was no more than five minutes. The fieldwork ended on 

Wednesday morning, 27 March 2013. 

 To define in which mode the respondent received his or her 

invitation, we randomly allocated the respondents who had provided a 

mobile phone number to one of the two conditions: 1) invitation by text 

message (n = 267) or 2) invitation by e-mail (n = 263). Those who had 

not entered their mobile phone number formed a third group of 

respondents and received an invitation by e-mail (n = 359). This group 

was excluded from the analysis on invitation effects. See Figure 4.1 for 

the complete sample construction.  

A number of measures were taken to adapt the questionnaire for 

smartphones. Since surveys that require the respondent to log in have 

shown to have lower response rates than surveys automatically logging 

in the respondent (Crawford, Couper, & Lamias, 2001), we created 

personalized, direct links to the questionnaire, instead of the usual 

household-level login. By tapping on the link the respondent 

automatically landed on the first screen of the questionnaire. In case 

some respondents would still want or need to type over the link, the 

links were created by using a selection of random codes that have a 

coincidence index close to that of natural languages, i.e. they look like 

natural words and are easier to read and memorize (see Dalkilic & 

Gungor, 2000). 
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Figure 4.1. Sample Construction of the Main Measurement  

 

*) Note: Cases with invalid contact information were excluded from the final 

selection: Condition 2: three respondents, Condition 3: six respondents. 

 

The questionnaire was designed to present an interface optimized for 

the most common mobile browsers by using the C-Moto stylesheet, a 

mobile touchscreen interface for Blaise IS questionnaires, based on 

jQuery Mobile (Amin & Wijnant, 2012). The general layout of the 

questionnaire was applied for small screens and touchscreen 

navigation5.  

On the introduction screen, we stated that the questionnaire 

should be completed on a smartphone. Also the e-mail invitation text 

contained a similar prompt for smartphone usage. Otherwise, the 

invitation texts between e-mails and text messages were kept as similar 

as possible. We did not restrict access to mobile browsers only (since 

it is possible to complete the mobile optimized questionnaire on a PC 

                                                 
5 See Appendix 4.B for examples of screen views. 
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without any problems) but controlled on the mode afterwards by self-

report and, as in Dillman and Millar (2012), collecting user agent 

strings, enabling us to distinguish respondents who had completed the 

survey via a regular web browser and thus on a computer. The response 

rates are presented in further detail in the Results section in Table 4.2. 

 The questionnaire included five randomized design 

experiments, four of which applying questions from the World Values 

Survey (WVS, 2011). The experiments were independent from each 

other by question content and randomization of conditions. Table 4.1 

gives an overview of the experiments. At the end of each experiment, 

we asked how easy the respondent had found it to complete the 

previous questions. This could be reported on a scale from 1 = very 

difficult to 7 = very easy. In addition, questions collecting background 

information were presented at the end of the questionnaire. Further, we 

logged the mobile screen height and width at the moment the 

respondent started the questionnaire.   

 

POST-MEASUREMENT 

 

A post-measurement questionnaire was addressed to the original 

sample of the pre-measurement. This took place a week after the main 

measurement and was carried out as a regular web survey. The main 

aim was to analyze the reasons for nonresponse or break-offs. In 

addition, we targeted questions on general preferences for invitation 

mode to all respondents. 
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Table 4.1. Overview of the Questionnaire Design Experiments 

Experiment Question Content Number of items 

Items per Screen: Paging 

versus Scrolling 

Trust in people by 

groups (WVS) 
6 

Layout: Vertical versus 

Horizontal Answer Scales 

Attitude towards science 

and technology (WVS) 
5 

Number of answer options: 5-, 

7-, and 11-points 

Trust in institutions 

(WVS) 
6 

Open-ended versus closed-

ended: a figure on 1 to 10 scale 
Life satisfaction (WVS) 1 

Avoiding open-ended ‘Other’ 

option: ‘Other’ versus ‘Other, 

specify’ 

Trust in a stranger 1 

 

 

4.4.  Results 

INVITATION MODE 

 

When ignoring which device was used to complete the questionnaire, 

the text message invitation resulted in a similar survey completion rate 

as the e-mail invitation. The response rate (AAPOR RR1) was 74 

percent in the text message condition and 70 percent in the e-mail 

condition, implying a small but insignificant effect, χ² (1, n = 530) = 

.96, p = .33.  
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However, if we only acknowledge the respondents who had completed 

the survey using a smartphone as requested, the effect of invitation 

mode becomes more evident. Here, the text message invitation led to a 

response rate of 71 percent and the e-mail invitation to a response rate 

of 57 percent, χ² (1, n = 530) =11.48, p = .001. This means that our 

hypothesis on the effect of text message invitations is only supported 

when pure mobile response is counted as response; an approach which 

is of course uncommon in regular surveys.  

 In Table 4.2, the response rate via smartphones and other modes 

is shown for the two experimental conditions, invitation by text 

message or e-mail. Also the response of the third group (who did not 

report their mobile phone number) is shown, although this group was 

self-selected. As could be expected, their nonresponse rate was 

relatively high. We did not detect significant differences by age (t(718) 

= -1.54, p = .12), sex (χ² (1, n = 889) =.45, p = .50), or education (high-

low) level (χ² (1, n = 888) =2.30, p = .13) among the people who did 

or did not provide their mobile phone number. 

 The impact of invitation mode was not altered by sex, age, or 

education level. We estimated a logistic regression equation with the 

smartphone response rate as the dependent variable and invitation 

mode, sex, age, and education as predictors. The full model was 

significant (χ² (4, n = 530) = 17.62, p = .001; Hosmer-Lemeshow: p = 

.30) with the text message invitation as the only significantly predictive 

variable (odds ratio = 1.89, p = .001). When looking at the distribution 

of response rates within subgroups in Table 4.3, we find that the 

difference between conditions indeed holds on nearly all subgroup 

levels. 
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Table 4.2. Response rate via smartphone and other modes by invitation mode  

Chi square: χ² (6, n = 889) = 113.78, p < .001.

 
Mobile Phone Number Provided  

Mobile Phone Number Not 

Provided 

   

 

E-mail 

invitation 
n 

Text 

message 

invitation 

n  
E-mail 

invitation 
n  Total n 

Response using a 

smartphone 
57% 149 71% 190  32% 115  51% 454 

Response using a tablet 4% 10 1% 2  8% 30  5% 42 

Response using a 

computer/ other 
9% 24 2% 5  16% 56  10% 85 

Nonresponse 30% 80 26% 70  44% 158  35% 308 

Total 100% 263 100% 267  100% 359  100% 889 
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Table 4.3. Response rate using smartphones by invitation mode in 

subgroups (Chi-square) 

  Response rate per invitation mode 

df n χ² p E-mail n 

Text 

message n 

Sex Male 55% 152 69% 136 1 288 5.26 .02* 

 Female 59% 111 73% 131 1 242 5.21 .02* 

Age <35 68% 66 74% 61 1 127 .25 .62 

 35 – 54 53% 125 75% 135 1 260 12.75 .00*** 

 >54 53% 72 62% 71 1 143 .89 .35 

Education Lower 52% 130 69% 127 1 257 7.07 .01* 

 Higher 61% 133 73% 140 1 273 3.89 .05* 

Total  57% 263 71% 267 1 530 11.48 .00** 

*p < 0.05, **p < 0.01, ***p < 0.001 

 

Although we had not hypothesized such an effect, the text message 

invitation resulted in faster respondent reactions when we examined the 

initial response via smartphones. The speed to respond was measured 

as the time between the moment of sending the invitation and the 

moment at which the respondent initiated the survey, occurring before 

the reminder. This result was revealed by a Mann-Whitney U test on 

median times, U = 5503, n = 245, z = -3.48, p < .001. In the e-mail 

condition, the median speed of response was 734 minutes and in the 

text message condition 171 minutes. After the reminder, the difference 

between the two conditions was smaller and no longer significant, U = 

916, n = 94, z = -1.20, p = .23. 

 The difference between the text message and e-mail conditions 

was especially clear during the very beginning of the fieldwork period. 

In the first hour, 19 percent of the total response via smartphones was 

initiated by sending a text message and 9 percent by an e-mail. By eight 

hours after the invitation, 51 percent of the respondents had reacted to 

the text message invitation, compared to 38 percent in the e-mail 

condition. The cumulative reaction rate per hour is illustrated in Figure 

4.2 for the first 24 hours. 
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Figure 4.2. Cumulative response divided by total pre-reminder 

response using smartphones in the first 24 hours  

 

 

Based on this finding, text message invitations would appear an 

attractive invitation method for experience sampling or other in-the-

moment data collection when conducted using smartphones, as they 

seem to stimulate immediate survey participation. According to Shea 

et al. (2013), collecting data in the moment of each occasion via mobile 

devices overcomes potentially faulty memories of respondents and 

represents an interesting, maturing data collection method. 

 The effect of text messages on the speed of response might be 

influenced by a possible media break in the e-mail condition. The 

respondents were asked to complete the survey on a smartphone, so 

that people who received the invitational e-mail on another device 

would have needed to switch devices. Based on log files, we were able 

to measure whether people had first attempted to access the survey 

using a computer and then had switched to a mobile phone. Of the 

respondents in the e-mail condition who had completed the survey 
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using a smartphone, 20 percent had first attempted to do so on a 

computer.  

 In a post-measurement one week after the smartphone web 

survey, we aimed to evaluate the reasons for break-off. There were, 

however, only 17 break-off respondents in the main questionnaire, 

which provided too little basis for a proper break-off analysis. Such a 

low break-off rate is not atypical for the panel since the members are 

awarded their incentive only after fully completing a questionnaire. 

 We also looked for differences in receiving the invitation and 

accessing the questionnaire. The analysis was based on the respondents 

from the main measurement who had provided their mobile phone 

number. The non-respondents were asked whether they had received 

the invitation in the first place. 29 percent in the e-mail condition and 

26 percent in the text message condition said not to have seen the 

invitation (χ² = .03, df = 1, p = .87, n = 101). Of the non-respondents 

who did receive the invitation, 47 percent in the e-mail condition and 

30 percent in the text message condition had tapped on the link leading 

to the questionnaire (χ² = 1.68, df = 1, p = .20, n = 73), but most of 

them failed to open the questionnaire (e-mail condition: 59 percent; text 

message condition: 64 percent, χ² = .00, df = 1, p = 1.00). The reasons 

for this were mostly technical, such as an error message or a link which 

did not work, and so on. Such failures could be caused by various 

reasons, such as the quality of the internet connection, and we did not 

pursue to investigate them further.  

 We also asked how pleasant the respondents had found it to 

receive the invitation. Reported on a 7-point scale from 1 = very 

unpleasant to 7 = very pleasant, the invitation by text message received 

a less positive score (M = 4.88, SD = 1.40) than the e-mail invitation 

(M = 5.38, SD = 1.34), t(392) = 3.60, p < .001. E-mail was also 

reported as the most preferred channel for panel invitations in general. 

These respondent preferences are, however, likely to be affected by 

recall effects and the usual invitation mode in the panel, which is e-

mail, since receiving a text message invitation made people more 

positive about that mode (χ² (4, n = 422) = 39.49, p < .001).  
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QUESTIONNAIRE DESIGN 

 

Within the main questionnaire, we conducted a number of experiments 

to investigate which questionnaire design choices could be considered 

optimal in smartphone web surveys. We measured this by investigating 

data quality in terms of item response and response order effects. In 

addition, we compared the response means, unit completion time and 

reported ease in completing the questions. Only respondents who had 

completed the questionnaire using smartphones were included in the 

analyses and no exclusions were made by invitational condition.    

The indicators of the analysis were calculated as follows. 

Following the model by Messer, Edwards, and Dillman (2012), we 

counted the overall item nonresponse rate by dividing the number of 

missing responses by the total number of possible complete responses 

and calculating mean individual rates for each condition. To investigate 

possible primacy effects (see e.g. Krosnick & Alwin, 1987) and 

selecting end-of-scale options in different layouts, we calculated the 

mean share of the selected first and last answer options of all unit items, 

similar to the method of item-missings. Further, we counted the median 

unit completion time per experiment based on logged time stamps. To 

assess respondent experience with each design, we compared the mean 

scores for ease of completion, which the respondents had reported at 

the end of each experiment. While we did not expect all design choices 

to have an impact on all indicators, we checked this possibility and 

present an overview of the main analyses for each condition in Table 

4.4. 
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Table 4.4. Comparing questionnaire response effects  

Experimental 

Condition 

n 

Item Non- 

response 

(% of all 

items) 

Selecting 

First 

Option 

(% of all 

items) 

Selecting 

Last 

Option 

(% of all 

items) 

Median 

Unit 

Completion 

Time (sec.) 

Mean Ease 

of 

Completion 

(1=very 

difficult to 

7=very 

easy) 

Items per Screen (6 items, 7-point scales, vertical layout) 

 Paging  243 0.14% 0.48% 11.45% 59** 5.65 

 Scrolling 211 0.63% 0.95% 13.11% 43 5.60 

Layout (5 items, 10-point scales) 

 Vertical 228 0.35% 0.44% 15.88% 82 5.26 

 Horizontal 226 2.21%** 0.88% 13.63% 75 5.13 

Number of Answer Options (6 items, vertical layout) 

 5 options 132 1.01% 3.28% 7.58% 45 5.45 

 7 options 160 0.62% 2.29% 5.10% 49 5.57 

 11 options 162 0.00% 0.93% 1.65%∗∗𝑎 61∗∗𝑏 5.41 

*p < 0.05, **p < 0.01 

a: Selecting last option in condition with 11 answer options differed significantly 

only from the 5-point scale (Scheffe post-hoc test).  

b: The median time to complete the scale items in condition with 11 answer options 

differed significantly both from 5- and 7-point scales (Mann-Whitney U test). 

 

In the following, we discuss our findings and compare them to earlier 

research. First, we randomly allocated the respondents to conditions in 

which the question items were presented either on separate screens 

(paging) or in which multiple items were presented per screen 

(scrolling). There were few differences in response means by 

condition. Out of the six question items, the mean responses differed 

significantly only for one item between paging and scrolling. The 

intercorrelation of the items was identical in both conditions 

(Cronbach’s alpha of .79). Regarding survey completion time, the 

findings confirmed our hypothesis and were in line with those of 

Vehovar, Manfreda, and Batagelj (2000) regarding a computer-assisted 
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web survey: the paging version took longer to complete. We found no 

indication that the shorter completion time in the scrolling condition 

might be due to primacy effects, which could have indicated satisficing 

behavior (see Malhotra, 2008). Instead, this was more likely due, at 

least in part, to the time required to load each web page in the paging 

condition. In line with our hypothesis and the findings of Vehovar et 

al. (2000) and Peytchev et al. (2006), the item nonresponse came out 

higher in the scrolling version, but the difference was not large enough 

to be significant. Contrary to our expectations, we found no significant 

difference in respondents’ evaluation on ease of completion between 

conditions.  

Second, we compared the effect of vertical and horizontal 

answer scale layouts. Earlier research found no difference in response 

means between answer scales presented either vertically or horizontally 

(Couper, 2008; Peytchev & Hill, 2010). Supporting these results and 

our expectations, none of the five item mean responses we measured 

differed by condition. The horizontal layout did result in more item-

missings than the vertical layout. While we originally did not expect 

this, the finding could be due to the fact that the answer options of the 

10-point scale became very small on the smartphone screen if not 

viewed in landscape, since the questionnaire was programmed such 

that the question always fit the screen width. This was necessary since 

not all smartphone settings allow horizontal scrolling, making it 

impossible to view answer options beyond the visible screen. Also 

here, contrary to our prediction, we could find no difference in 

subjective ease of completion by condition.  

 When comparing vertical answer scales with either 5, 7, or 11 

answer options, the survey completion time was significantly higher 

for the 11-point scale than for the shorter 5-point scale. We considered 

that this could be due to the increased need for vertical scrolling in the 

long scale version to view the full scale and to choose the ‘Next’ button 

at the bottom of the screen. Moreover, in the 11-point scale treatment, 

respondents selected the last answer option significantly less often than 

in the 5-point scale option. However, since the likeliness of selecting 

the last scale option reduces with more options, it will require further 
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research to draw any conclusions on this point. As with all other 

aforementioned design experiments, the differences by condition in 

reported ease of completion were not significant.  

 We checked whether the answer scales fit the smartphone 

screen by comparing the logged screen height at the start of the 

questionnaire in pixels and the known minimum question height. We 

found that the 11-point scale fit less often than the two other scales. 

The 5-point scale was visible for 99 percent of the respondents, the 7-

point scale for 94 percent and 11-point scale for 59 percent of the 

respondents, χ² (2, n = 453) = 102.80, p < .001. However, we could not 

detect statistically significant differences in the 11-point condition 

between those for whom the scale did or did not fit the screen, in terms 

of completion time or avoidance of the end-of-scale option. 

 Finally, we compared open-ended and closed-ended answer 

fields in two experiments. In the first experiment, we presented a 10-

point answer scale (n = 231) versus an open answer field (n = 223) in 

which a number had to be typed. While we had assumed the closed-

ended condition to be easier to complete for respondents and to result 

in higher item response, greater ease of completion and shorter 

completion time, we could not confirm these assumptions. There were 

no significant differences by condition. In the second experiment, we 

presented a question with either an open-ended or a closed-ended 

‘Other’ answer option. Peytchev and Hill (2010) had found that mobile 

respondents choose the answer option ‘Other’ less often when 

requested to specify the answer in an open answer field. We applied 

this experiment with a similar type of question including two unlikely 

response options. As the third answer option, a random half of the 

respondents received a closed-ended ‘Other’ option and the other half 

received an ‘Other, please specify’ option, followed by a text box. In 

line with the earlier findings and our hypothesis, less respondents 

selected ‘Other’ in the half-open than the closed-ended condition, but 

this difference was not significant (see Table 4.5). However, when we 

asked the respondents to evaluate how easy they had found it to 

complete the question, the respondents in the half-open treatment 

reported to find the question significantly more difficult to complete (n 
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= 209, M = 5.32, SD = 1.36) than the respondents in the closed-ended 

treatment (n = 219, M = 5.66, SD = 1.36), t(426) = 2.56, p = .01. 

 

Table 4.5. Response distributions to “What would be the most 

important reason to trust a person you meet?” 

Chi-square: χ² (1, n = 429) = 1.97, p = .16 

 

 

4.5.  Conclusions 

In our smartphone web survey, text message invitations resulted in a 

similar total response rate as e-mail invitations and a higher response 

via smartphones. Relatively many respondents completed the survey 

on another device when the invitation was sent by e-mail. In addition, 

respondents receiving the invitation by text message reacted faster and 

were more likely to respond within the first hour(s) of fieldwork than 

those who received the invitation by e-mail. This could be an important 

benefit for experience sampling or other in-the-moment data collection. 

Further methodological experiments in such settings are called for. 

 Based on both the response rate and speed of response, text 

message invitations seem to work well for smartphone surveys in a 

panel setting. The limitations of text message invitations such as 

message length, costs and sampling should, however, be considered 

when deciding which invitation mode to use. We suggest that the 

respondent is best informed about the research via other channels such 

as e-mail, but can be invited by text message at the start of fieldwork. 

Reaching the respondent is a growing challenge for web survey 

researchers. Web survey researchers of today face the dilemma of not 

Closed-ended Percentage n Half-Open Percentage n 

“Age” or “Length 

of a person” 
14% 31 

“Age” or “Length of a 

person” 
20% 41 

“Other” 
86% 189 

“Other, please 

specify:” (text box) 
80% 168 

Total 100% 220 Total 100% 209 
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knowing in which device the respondent reads his e-mail invitation and 

whether this is the device that he or she prefers to use to complete a 

survey. While this study only focused on smartphone web surveys, 

broader research on how to best approach the modern web respondent 

using different types of mobile devices is needed.  

 Within our questionnaire, several question layouts were tested 

for smartphones. We could not detect any significant differences in 

data quality between presenting each question on a separate screen 

versus presenting several questions on a single screen. Only unit 

completion time was significantly longer in the paging condition. 

Loading each new web page is likely to require more time than 

scrolling down the page. Further research is required to verify the lack 

of disadvantages of the scrolling method. 

 Vertical answer scale orientation led to slightly less item-

missings than horizontal layout. This could be due to a considerable 

size reduction of the horizontal scale items if the respondent could not 

or did not want to change into a landscape modus. Given such technical 

challenges with long horizontal answer scales, vertical answer scales 

seem preferable. For future research it would be interesting to examine 

to what extent respondents change the orientation of their screen 

depending on the individual question. 

 Furthermore, vertical 11-point answer scales resulted in a 

longer completion time than the shorter answer scales. We expected 

this to be caused by the respondents’ need to scroll, since the long scale 

version more often did not fit the screen. We cannot exclude other 

reasons however, such as higher cognitive burden. Although further 

investigation is needed, we would urge caution in using long answer 

scales on smartphone screens.   

 We could not uncover significant differences in the reported 

ease of completion between different question versions, except for the 

experiment in which we compared half-open and closed-ended 

questions. The half-open treatment was found significantly more 

difficult to complete than the closed-ended treatment. This seems to 

support the expectation that mobile respondents find the task handling 

of open answer fields relatively burdensome. However, another 
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experiment with a numeric answer field showed no significant 

difference. This could be due to a relatively high perceived respondent 

burden when typing a textual answer compared to typing a simple 

number. But as answering via an open text field is likely to require both 

more typing as well as more cognitive processing, it would be 

necessary to identify the main cause for the discovered effects.  

 The layout experiments were limited to investigating the main 

choices on question presentation as have been studied and practiced in 

web surveys. More research to verify these findings is needed. As 

smartphones and touchscreen input interfaces offer new opportunities 

for task handling and question presentation, research on more 

innovative layout could open up new approaches to survey 

enhancement - or could instead underline the value of existing 

practices.    

 Our findings are likely to be influenced by the fact that they 

were measured in a panel by trained respondents. For example, 

response to a single survey is known to be relatively high and stable in 

a panel setting, and therefore some effects may differ when measured 

with a fresh sample. Also, since the respondents are accustomed to a 

certain questionnaire layout, their recall of the habitual layout might 

affect their evaluation of the ease of completion and degree of 

pleasantness. More research with fresh samples is needed to replicate 

the results. 

 Finally, as web survey researchers operate in an ever more 

scattered landscape of devices, the challenge of reaching the 

respondent increases proportionally. Nevertheless, since the evolving 

new interfaces contribute to respondents’ increasing access to the 

internet, they do not so much represent a threat as a call to reconsider 

existing web survey strategies and to enhance the current online 

questionnaire design.  
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Appendix 4.A Questions (translated from Dutch) 

PREMEASUREMENT 

 

INTRO 

This questionnaire is about the use of smartphones. 

 

Q1  Do you ever use a smartphone that offers internet access? 

1 yes 

2 no 

 

if q1=yes 

Q7  We wish to ask you in the near future to complete a 

questionnaire on your smartphone. Part of the panel will receive the 

invitation by SMS. Will you please enter the telephone number of 

your smartphone below? Your cooperation will help CentERdata 

tremendously in its scientific research into new ways of offering 

questionnaires for completion. 

This does not obligate you to participate in the research. The number 

will not be shared with any other parties and will not be used for any 

other purposes than this research.  

There are no charges involved in receiving the SMS message. 

 

Q7nummer  Mobile telephone number: 06- 

Q7control  Please retype the phone number for verification: 06- 

Q7DK  I would rather not say 

 

if q1=yes 

Q8 Some panel members will receive the invitation by email. At 

CentERdata we have the following email address listed for you: 

[email] 

Can you be reached best on this email address, or on another email 

address?  

If you enter another email address here, this address will solely be 

used for this upcoming study. We will not share the address with 
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other parties or register this address to be used for other studies or 

other purposes. 

1 yes, I can best be reached on the email address above 

2 no, I am more easily reached on the following email address: 

 Q8email  

Please retype the email address for verification:   

 Q8emailcontrol  

 

 

MAIN MEASUREMENT 

 

INTRO This questionnaire is intended for [name]. 

This questionnaire is about trust. It is important for this research that 

you complete this questionnaire on your smartphone. 

 

{Scale vs. open answer field 1-10} 

Q1A All in all, how satisfied are you with your life at present? 

Please indicate your answer below as a number on a scale from 1 to 

10, 1 = completely dissatisfied and 10 = completely satisfied.  

1 completely dissatisfied, 2, 3, 4, 5, 6, 7, 8, 9, 10 completely satisfied  

 

Q1B  All in all, how satisfied are you with your life at present? 

Please indicate your answer below as a number on a scale from 1 to 

10, 1 = completely dissatisfied and 10 = completely satisfied.  

[1..10]  

 

S1 How easy did you find it to fill the previous question?  

1 very hard, 2, 3, 4, 5, 6, 7 very easy 

 

{Paging versus scrolling} 

To what extent do you trust people belonging to various groups? 

Please indicate your level of trust for each group below, on a scale 

from 1 = no trust at all through 7 = complete trust.  

q2a1/q2b1 your family 

q2a2/q2b2 your neighbors 
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q2a3/q2b3 people you know personally 

q2a4/q2b4 people you meet for the first time 

q2a5/q2b5 people of a different religion 

q2a6/q2b6 people of another nationality 

1 no trust at all, 2, 3, 4, 5, 6, 7 complete trust 

 

S2 How easy did you find it to fill the previous questions?  

1 very hard, 2, 3, 4, 5, 6, 7 very easy 

 

{Number of scale points} 

Can you indicate, on a scale from 1 to 5, how much trust you have 

personally in each of the following institutions? 1 means that you 

have no trust at all in an institution, and 5 means that you have full 

trust.  

q3a1 the police 

q3a2 the justice system 

q3a3 the government 

q3a4 universities 

q3a5 the European Union 

q3a6 the United Nations 

1 no trust at all, 2, 3, 4, 5 complete trust 

 

Can you indicate, on a scale from 1 to 7, how much trust you have 

personally in each of the following institutions? 1 means that you 

have no trust at all in an institution, and 7 means that you have full 

trust.  

q3b1 the police 

q3b2 the justice system 

q3b3 the government 

q3b4 universities 

q3b5 the European Union 

q3b6 the United Nations 

1 no trust at all, 2, 3, 4, 5, 6, 7 complete trust  
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Can you indicate, on a scale from 0 to 10, how much trust you have 

personally in each of the following institutions? 0 means that you 

have no trust at all in an institution, and 10 means that you have full 

trust.  

q3c1 the police 

q3c2 the justice system 

q3c3 the government 

q3c4 universities 

q3c5 the European Union 

q3c6 the United Nations 

0 no trust at all, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 complete trust 

 

S3 How easy did you find it to fill the previous questions?  

1 very hard, 2, 3, 4, 5, 6, 7 very easy 

 

 

{Closed-ended versus half-open ‘other’ answer field} 

Q4A Imagine you meet someone for the first time. What would be 

the most important reason for you to trust this person? 

1 the person’s age 

2 the person’s length 

3 other reason 

 

Q4B Imagine you meet someone for the first time. What would be 

the most important reason for you to trust this person? 

1 the person’s age 

2 the person’s length 

3 other reason, specifically... 

Please provide your other reason below:  q4band  

 

S4 How easy did you find it to fill the previous question?  

1 very hard, 2, 3, 4, 5, 6, 7 very easy 

 

{Vertical scale versus horizontal scale} 
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Now we have some questions about science. To what extent do you 

agree or disagree with each of the following statements? Please 

indicate this below with a number on a scale from 1 through 10, 

where 1 = completely disagree and 10 = completely agree. 

 

q5a1/q5b1 Science and technology make our lives healthier, easier 

and more comfortable. 

q5a2/q5b2 Thanks to science and technology, the next generation will 

have more opportunities.  

q5a3/q5b3 We put too much trust in science and not enough in faith.  

q5a4/q5b4 One of the unfortunate consequences of science is that 

people lose their sense of right and wrong.  

q5a5/q5b5 It is not important for me to know something about science 

in my daily life.  

1, 2, 3, 4, 5, 6, 7, 8, 9, 10  

 

S5 How easy did you find it to fill the previous questions?  

1 very hard, 2, 3, 4, 5, 6, 7 very easy 

 

Q7 On what device did you complete this questionnaire?  

1 smartphone 

2 tablet 

3 computer or laptop 

4 other 

 

POSTMEASUREMENT 

 

intro 

Last week we sent you a separate invitation for a questionnaire about 

trust. We are eager to hear about your experience with this 

questionnaire. 
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{Non-respondents:} 

P1 

Last week, CentERdata sent you an invitation by [mode] for a 

questionnaire about trust. The questionnaire was meant to be 

completed using a smartphone. 

Did you receive this invitation? 

1 yes 

2 no 

 

{if p1=yes} 

P2 

Did you click on the link in the invitation? 

1 yes 

2 no 

 

{if p2=no} 

P3 

Why didn’t you click on the link? 

 

{if p2=yes} 

P4 

Did you manage to open the questionnaire? 

1 yes 

2 no 

 

{if p4=no} 

P5 

What went wrong when you tried to open the link? 

 

{if p4=yes} 

P7 

What was the main reason that you did not complete the 

questionnaire? Your answer will really help the research into new 

ways of presenting questionnaires. 
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{Respondents who had partly or fully completed the questionnaire or 

P1=1} 

P12 

How did you like receiving the invitation by [mode]? 

1 = very unpleasant, 2, 3, 4, 5, 6, 7 = very pleasant 

 

{All respondents} 

P13 

If you could choose, how would you most like to receive invitations 

for the CentERpanel questionnaires? 

1 by email 

2 by SMS message 

3 both by email and by SMS message 

4 I would rather not receive any messages 

5 other way, namely   P13and   
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Appendix 4.B Examples of screen views 

PAGING VERSUS SCROLLING 

 

Paging, screen view   Translation  

  

 

 

your neighbors 

1 do not trust at all  

2 

3 

4 

5 

6 

7 trust completely 

 

Previous         Next 

 

 

Scrolling, screen view   Translation 

 

your family 

1 do not trust at all  

2 

3 

4 

5 

6 

7 trust completely 

  

your neighbors 

1 do not trust at all 

2 

3 
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VERTICAL VERSUS HORIZONTAL LAYOUT 

 

Vertical, screen view  Translation  

 

1 = completely disagree to 10 = 

completely agree 

 

Thanks to science and technology, the 

next generation will have more 

opportunities.  

1 

2 

3 

4 

5 

6 

7 

 8 

 

Horizontal, screen view Translation 

 

 

1 = completely disagree to 10 = 

completely agree 

Thanks to science and technology, the 

next generation will have more 

opportunities. 

1 2 3 4 5 6 7 8 9 10 

 

Previous         Next 
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NUMBER OF ANSWER OPTIONS 

 

5-point answer scale, screen view  Translation 

 

 

 

  the justice system 

  1 do not trust at all 

  2 

  3 

  4 

  5 trust completely 

 

  Previous Next 

 

 

 

 

 

7-point answer scale, screen view  Translation 

 

 

 

the justice system 

 1 do not trust at all 

 2 

 3 

 4 

5 

6 

 7 trust completely 

 

 Previous Next 
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11-point answer scale, screen view Translation 

 

 

the justice system 

 0 do not trust at all 

 1 

2 

 3 

 4 

5 

6 

7 

8 

9 

   

 

 

CLOSED-ENDED VERSUS OPEN-ENDED ANSWER TYPE 

 

Closed-ended, screen view Translation 

 

All in all, how satisfied are you with 

your life at present? 

Please indicate your answer below as a 

number on a scale from 1 to 10, 1 = 

completely dissatisfied and 10 = 

completely satisfied.  

1 completely dissatisfied 

2 

3 

4 

5 

6 

7 

8 
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Open-ended, screen view Translation 

 

  

All in all, how satisfied are you with 

your life at present? 

Please indicate your answer below as a 

number on a scale from 1 to 10, 1 = 

completely dissatisfied and 10 = 

completely satisfied.  

 

Previous         Next 

 

 

 

 

 

 

HALF-OPEN AND CLOSED-ENDED ‘OTHER’ OPTION 

 

Half-open, screen view Translation 

 

 

 

Imagine you meet someone for the first 

time. What would be the most 

important reason for you to trust this 

person? 

 

the person’s age 

the person’s length 

other reason, specifically... 

 

Please provide your other reason below: 

 

Previous  Next 
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Closed-ended, screen view Translation 

 

 

 

Imagine you meet someone for the first 

time. What would be the most 

important reason for you to trust this 

person? 

 

the person’s age 

the person’s length 

other reason 

 

Previous  Next 
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5. Adapting grid questions for mobile devices 

This chapter is based on a paper that has been submitted for publication (De 

Bruijne et al., 2015). 

 

5.1.  Introduction 

In 2014, AAPOR published a report on emerging technologies (Link et 

al., 2014) which recommends that web surveys should be optimized for 

mobile devices. The motivation for this is that the share of mobile 

access to surveys is clearly growing. While such an adaptation 

represents little challenge for the simplest question formats, the report 

also stated that in mobile surveys, “researchers cannot easily utilize 

many of the question formatting styles often seen in computer-based 

online surveys, such as grid questions”. 

 Grids are one of the most commonly applied question formats 

in web surveys designed for computers (that is PCs, laptops, and 

notebooks), although they have been much criticized. Andrews (1984) 

showed that the longer a battery of questions becomes, the poorer the 

quality of the data obtained. He concluded that while including items 

in batteries offers advantages in efficiency and speed, this comes at the 

cost of reduced measurement quality. Other research has shown that 

grids may lead to higher breakoff rates, missing data, straightlining, or 

nondifferentiation (Couper et al., 2013). However, Couper (2000) 

noted that although grids are more complex than single-item screens, 

the respondent only needs to orient himself once to the screen, while 

this needs to be done each time for each new single-item screen. Both 

Couper (2000) and Fuchs (1999) found that respondents perform most 

efficiently with grid-based designs.  

 As long as grids remain the most efficient format for presenting 

multiple item questions, survey researchers are likely to continue using 

them. Given that today's online respondents not only use computers but 

also tablets and smartphones (De Bruijne & Wijnant, 2014a), which 

have much smaller screen sizes, grids have raised a new type of 
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concern. They represent one of the major challenges in the pursuit of 

making web surveys multi-device compatible.  

 This paper will investigate different solutions to presenting grid 

questions on mobile screens. It will present a study in which the results 

of a computer-based web grid survey are compared to three mobile 

adaptations: paging, scrolling, and auto-advance design. The study was 

conducted separately among tablet and smartphone users. Based on the 

results, recommendations are made for how to adapt web grids for 

mobile devices.  

 

5.2.  Background  

Grids are table format entities of multiple question items, which are 

usually presented in rows and share a set of answer options (Couper et 

al., 2013). Usually these question items share an introductory text 

which includes the main question. While grids are common in 

computer-based web surveys, the surface of especially smartphone 

screens is too limited to present them as such, without the need for 

pinching and zooming or scrolling. On small mobile screens, the grid 

either becomes very small or only small part of it will remain visible 

(Callegaro, 2010). Web surveys (including grid questions) which have 

not been adapted for mobile devices, have been found to suffer from 

higher breakoffs among the mobile respondents (see e.g. Callegaro, 

2010; Guidry, 2012; Lattery & Park Bartolone, 2013; Peterson, 2012). 

 When translating survey design to new modes, one usually 

takes experiences from a more traditional mode as the ‘gold standard’ 

to which the new mode can be compared. Correlating survey answers 

to a standard from another source is an optimal way to measure validity 

(Groves et al., 2004). Couper et al. (2013) provided an extended 

overview of studies examining the quality of grid questions in web 

surveys. They concluded that grids lead to faster completion times, but 

may reduce item response and subjective satisfaction with the survey, 

and may increase inter-item correlations, possibly due to straightlining, 

i.e. consequently selecting the exact same values for all grid items. As 

the quality of grid questions as such remains in question, this paper will 
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not argue that grids are the best presentation form among available 

alternatives. In fact, in many cases we would recommend avoiding 

grids. For situations in which using grid questions on the computer 

screen is justifiable, e.g. because of an efficiency argument, this paper 

seeks the optimal alternative presentation for the mobile user.  

Two common adaptations of grids in mobile surveys include 

presenting each question on a separate screen (paging) and presenting 

the questions of a grid one below the other (scrolling). Mavletova and 

Couper (2014) and De Bruijne and Wijnant (2014b) have discussed 

earlier findings on these designs in web surveys. Vehovar, Manfreda, 

and Batagelj (2000) found a lower nonresponse and a longer survey 

completion time in the paging version. The latter was confirmed by 

Couper, Traugott, and Lamias (2001) and Tourangeau, Couper, and 

Conrad (2004). These two studies also found indications of higher item 

correlations when items were presented on the same screen. Peytchev 

et al. (2006) found no statistically significant differences in the 

response or break-off rates, but the scrolling version resulted in a 

slightly longer survey completion time and a slightly higher 

nonresponse rate in terms of nonsubstantive answers (such as, in their 

case, ‘Refused’). Toepoel, Das, and Van Soest (2008) found no 

significant differences between placing items on a single or on multiple 

screens when examining nonresponse, completion time, or correlation 

between the items. Toepoel, Das, and Van Soest (2009) found that 

respondents negatively evaluated a layout with more items on a screen. 

A more general study by Sanchez and Wiley (2009) implied that 

scrolling formats inhibit understanding questions on complex topics.  

 There are some examples of studies applying the paging and 

scrolling designs in mobile web surveys. Peytchev and Hill (2010) 

conducted an early split-ballot experiment on smartphones and found 

no differences between presenting a grid or each question on a separate 

screen in terms of mean outcomes, selecting the same response options 

or internal consistency (Cronbach’s alpha). However, they noted that 

their sample and the variability of the 3-point scale which they used 

were both limited. A study in which a PC-based survey containing grids 

was compared to a mobile (tablets and smartphones) survey using the 
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paging design showed that the mobile survey took longer to complete, 

while survey means were comparable (De Bruijne & Wijnant, 2013a). 

Further, experiments comparing the scrolling and paging designs on 

mobile phones have suggested that paging leads to a longer completion 

time than scrolling (De Bruijne & Wijnant, 2014b; Mavletova & 

Couper, 2014), to more technical problems, and to lower subjective 

ratings of the questionnaire (Mavletova & Couper, 2014). Väätäjä and 

Roto (2010) studied the usability of mobile surveys and suggested to 

avoid paging since it leads to download delays and since scrolling is 

easy on touchscreens. However, in general mobile web usability 

studies, scrolling has been found to cause task handling problems such 

as diverted attention and memory degrade, although paging is again 

considered to be disadvantageous due to increased page loading time 

(Nielsen & Budiu, 2013). 

To understand how these designs might impact the process of 

mobile survey completion, it is necessary to look at the resulting 

differences in task handling. In a paging design, the respondent views 

each task individually on screen, with no distraction by other items. In 

the panel in which we conducted our experiments, respondents must 

tap a ‘next’ button each time to view a new question. In a scrolling 

design, they only need to swipe downwards to view the next item. They 

may simultaneously see several items on the screen, or at least parts of 

them, depending on the screen size. The physical proximity of items on 

the screen might make respondents expect items to be also conceptually 

related, as indicated by some studies on PC-based web surveys 

(Tourangeau et al., 2004; Couper et al., 2001). However, due to the 

limited visibility, we would expect this effect is likely to be smaller on 

a mobile device.  

In addition to the paging and scrolling layouts, internet 

technology has opened up new possibilities for presenting grid 

questions. One of them is an auto-advance design. In this design, a 

sequence of grid items is offered one-by-one on the screen. Regarding 

visibility, the auto-advance design is very similar to the paging layout 

as the respondent sees only one single item at each given time. 

However, when the respondent chooses an answer, the completed item 
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is automatically replaced by the next item, typically using a visual 

transition effect as if unfolding a card stack. The respondent does not 

need to click on a ‘next’ button to continue to the next question. 

Technically, the advantage of this approach is that all items of the grid 

are loaded at once into the user's browser, and there is no separate 

loading time for each new item (only the transition effect).  

Some earlier research on the auto-advance design exists. A web 

comparison between a ‘dynamic’ (a single item per screen, with 

vertical answer scales and auto-advancing) and regular grid questions 

reported the auto-advance design to reduce the completion time and 

breakoffs and to increase respondent satisfaction (Rivers, 2006). In 

another web experiment where the auto-advance design was called a 

‘horizontal scrolling matrix’ (answer scales were presented 

horizontally on screen), it was found to reduce breakoffs, improve data 

quality and user satisfaction, but to last slightly longer in comparison 

to a grid design (Roberts et al., 2013). A study which compared the 

paging and auto-advance designs, found no overall difference in 

breakoffs, but the auto-advance design produced more response 

patterns such as straightlining and primacy (Hammen, 2010). In 

another study, the auto-advance design reduced the completion time 

compared to a paging treatment, and led to no other differences (Hays 

et al., 2010). 

While already used in market research, the auto-advance design 

has not been methodologically examined before on mobile devices in 

particular, to our knowledge. Its application can be expected to 

combine the advantages of paging and scrolling designs: decreasing 

completion time while placing each task individually on the visible 

screen. Dynamic, interactive features in web surveys are known to 

backfire, however (Tourangeau, Conrad, & Couper, 2013), and this 

design might also appear unclear for the respondent or be technically 

prone to error when used on a diversity of devices. Furthermore, while 

the auto-advance design reduces respondent burden by removing an 

extra action needed to proceed and by reducing the transit time from 

one item to the next, not all respondents may feel comfortable with not 

having control over the survey flow. 
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Generally, a difficult, unintuitive, or complex design of a survey's 

layout or navigation may lead to a decrease in data quality in two ways. 

First, a high extrinsic cognitive load of a survey, caused by its design 

(Couper et al., 2013), may lead respondents to commit to satisficing 

(Krosnick, 1999), i.e. providing less than optimal answers due to 

fatigue or distraction. Second, even if respondents do not satisfice but 

attempt to optimize their answers, they may fail to do so if the task is 

not understood correctly or if the way the question is presented affects 

the answering process in a systematic way. For example, response 

options which are not directly visible on the screen have been found to 

be selected less often (Couper et al., 2004), but this may not be due to 

satisficing. Both mechanisms lead to measurement error, which can be 

detected as response biases or missing item response.  

 In this study we investigate the effects on measurement error 

and usability of the three mobile grid adaptations: paging, scrolling, 

and auto-advance, by comparing them to regular computer-based web 

grids. The main research question is which of the mobile grid 

adaptations converges best with PC web grids in terms of survey 

outcomes and results in the best data quality. Although the study is 

exploratory, we have certain expectations regarding the experimental 

outcomes. Based on the aforementioned design functionalities, we 

expect that (H1) the auto-advance design will lead to a shorter 

completion time than the more traditional paging or scrolling designs. 

Since the auto-advance and paging designs are similar in visual design 

and the evidence on the differences between scrolling and paging is 

somewhat contradictory, (H2) we do not expect differences in 

measurement error. To examine this, we compare the outcomes of 

several indicators: alternative forms reliability (Nunnally, 1967) in 

terms of response biases and item missings, and satisficing in terms of 

straightlining and extreme response behavior. An exception to this 

general hypothesis is (H3) inter-item correlation, which we expect to 

be higher in the scrolling design than in the other two mobile treatments 

due to the visual proximity of the items. While the auto-advance layout 

carries several risks for usability, we will attempt to take these into 
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account in developing the survey so that (H4) this design will not lead 

to a lower user evaluation than the other mobile designs.  

 As mentioned earlier, the main focus of this study is not on 

general validity of web and mobile grids but on a form of convergent 

validity, i.e. “whether the measure correlates or converges with another 

measure of the same construct” (Viswanathan, 2005), where the visual 

and functional elements of the measure are varied.  

 

5.3.  Method 

We investigated the survey outcomes of three adaptations of grid 

questions on mobile devices, compared to a standard computer-based 

web grid. The mobile treatments included a classic paging and scrolling 

layout as well as an auto-advance design. For examples of screenshots 

of each design, see Appendix 5.A. 

 Prior to fielding the experiment, an auto-advance design was 

developed in several phases. First, an interdisciplinary session was held 

among experienced survey researchers and scientific programmers, in 

which existing mobile applications and new alternatives were 

discussed in regard to a grid adaptation. Several usability requirements 

were identified: providing an overview of the grid, accessibility of the 

introductory question text during completion, enabling both vertical 

and horizontal device orientation, appropriate speed of transition, 

minimizing the required number of taps to view a question, and 

offering both the question item text and answer scales simultaneously 

on the screen.  

Based on these findings, features of jQuery (a JavaScript 

framework) were applied to develop a variant of the auto-advance 

design which would comply with the defined requirements. These 

requirements were a pop-up box for the overall grid introductory text 

and a navigation bar on top of each item view. The time of the transition 

effect was set at 0.65 seconds. The respondents were allowed to 

navigate back and forth through the items by using regular ‘back’ and 

‘next’ buttons placed at the bottom of the screen. The resulting 

prototype was discussed in two online focus group sessions, one among 
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a convenience sample and another among mobile device users of the 

CentERpanel. Finally, the instrument was fine-tuned to be fielded for 

large scale data collection.    

 The experiment was fielded in the CentERpanel, an online 

probability-based panel in the Netherlands of around 2000 active 

households (see Teppa & Vis, 2012). The study was fielded as two 

parallel, separately targeted experiments: one among tablet users 

(Sample I) and another among smartphone users (Sample II). Initially, 

all panel members of 16 years and older were asked whether they used 

computers and, additionally, smartphones or tablets to access the 

internet. Those who answered affirmatively were selected for either the 

smartphone or the tablet experiment. Those who had reported using 

both types of devices were randomly allocated into one of the two 

experiments.  

 The experiment was designed as a repeated measures cross-

over study in order to ensure a large enough sample for comparing 

several designs within both mobile device user groups. In total, four 

different treatments (web grid, paging, scrolling, and auto-advance) 

were offered to each respondent as standalone questionnaires and in an 

individually randomized order. The PC web grid layout was to be 

completed on a computer, the other designs on the respondent’s tablet 

or smartphone. Each respondent received only one of the treatments 

per week during the weeks 24 to 27 (June – July) in 2014. Each week, 

the fieldwork period lasted from Friday to Tuesday. The panel 

members also received other surveys (on different topics) during this 

period. The experimental design is summarized in Figure 5.1. 

 Among the eligible panel members for the tablet experiment, a 

balanced sample of 600 with in total 24 treatment orders was defined 

in advance, leading to 25 respondents in each order. To reach this 

balance, 14 respondents were excluded at random. Similarly, in the 

smartphone experiment a sample of 648 respondents was selected, 

allocating 27 respondents to each treatment order, after random 

exclusion of four respondents. At the start of each fieldwork period, 

however, a number of respondents appeared momentarily unavailable 

or inactive, leading to a final sample of 487 respondents among tablet 
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users (Sample I) and 549 respondents among smartphone users 

(Sample II). We checked that the 24 treatment orders were still evenly 

distributed within both samples. In Sample I, the number of invited 

respondents per treatment order varied from 16 to 24 and in Sample II 

from 19 to 26. Likewise, among those who completed all four surveys, 

the respondents were spread over all treatment orders, varying from 

one to nine respondents per order in Sample I, and from two to seven 

respondents in Sample II. 

 

Figure 5.1. Experimental design 

 

 

The invitation contained a direct, unique link to the questionnaire for 

each respondent. In the invitation text, we emphasized that the 

respondent should use the requested device. If the respondent tried to 

access the survey with another type of device than requested, a message 
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was shown that the questionnaire could only be accessed by the 

required device and the respondent was prompted to try again using the 

right device. Access to the survey by an unintended device was 

blocked.  

 The final response rate was similar in the tablet and smartphone 

experiments. The response rate was highest in the PC-based treatment, 

while paging and scrolling designs showed equal, somewhat lower 

response rates, followed by the auto-advance design. In both samples, 

the respondents were fairly well distributed over sex and educational 

and age groups compared to the distribution in the population, except 

for the age group younger than 25 years old, which was clearly 

underrepresented. The samples and RR1 response rates per treatment 

are presented in Table 5.1 for both experiments (tablet and 

smartphone). 

The questionnaire contained four blocks of ten question items, 

slightly modified from a scale of Adams (2014) on socio-relational 

orientation. To reduce possible recall effects, the order of the question 

blocks and the order of the questions within each block were 

independently randomized at the moment the respondent started a 

questionnaire. The questionnaire is presented in Appendix 5.B. After 

the main questions, the mobile treatments included a short question on 

device orientation, used for another study. A battery of evaluation 

questions was also presented in all treatments. For the analyses on 

survey outcomes, completion time, and data quality, however, only the 

data based on the 40 main questions were used. The usability analysis 

was based on the 10 evaluation questions.  
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Table 5.1. Response overview 

 Sample I:  

tablet users 

Sample II:  

smartphone users 

Original total sample 600  648  

     

PC web grid     

Final sample 543 100% 605 100% 

Breakoffs 9 2% 10 2% 

Complete response 288 53% 288 48% 

Mobile paging     

Final sample 545 100% 597 100% 

Breakoffs 6 1% 8 1% 

Complete response 265 49% 269 45% 

Mobile scrolling     

Final sample 541 100% 598 100% 

Breakoffs 2 0% 6 1% 

Complete response 265 49% 271 45% 

Mobile auto-advance      

Final sample 545 100% 601 100% 

Breakoffs 4 1% 8 1% 

Complete response 256 47% 266 44% 

 

Total final sample, received all 

four invitations 

 

487 100% 

 

549 100% 

All treatments completed 111 23% 109 20% 

 

 

5.4.  Results 

COMPLETION TIME 

 

Generally, a shorter completion time can be seen to indicate more 

efficient task handling and lower respondent burden. Extremely short 

completion times, however, are likely to indicate that the survey was 
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not completed with adequate attention. We compared the median time 

to complete the survey in different treatments by a within-respondent 

analysis. Since the respondents were able to leave the survey and return 

at a later moment, only respondents who completed each survey within 

the same day were included in the analysis. This resulted in a sample 

size of 99 for the tablet users’ sample and 100 for the smartphone users’ 

sample. In addition, an outlier analysis revealed two cases in the tablet 

users’ sample and three in the smartphone users’ sample which were 

excluded from the analysis (although this did not alter the conclusions). 

The median completion times per treatment are shown in Table 5.2.a. 

The results partly support our hypothesis (H1) that the auto-

advance design would lead to a shorter completion time than the other 

mobile designs. Compared to the paging design it is completed faster, 

but the difference to the scrolling design is small to none. When 

examined per device type, the median completion time on tablets 

differed significantly by treatment (Friedman's test: χ² (3, n = 97) = 

49.91, p < .001). The completion time was the shortest using the PC 

web grid, followed by the mobile auto-advance treatment, then 

scrolling, and finally paging. Follow-up pairwise comparisons using 

Wilcoxon signed-ranks tests and applying the Bonferroni correction for 

the significance level (p = 1/6 * .05 = <.008) revealed that the 

difference between the PC web grid and auto-advance was not 

statistically significant, and neither was that between the auto-advance 

and scrolling treatment. The difference between PC versus scrolling 

was marginally significant and other pairwise differences proved 

significant. 

 A similar picture emerges in the smartphone sample. The main 

effect is significant (χ² (3, n = 97) = 77.99, p < .001). Here, post hoc 

tests reveal that the difference is significant for all pairwise 

comparisons. 
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Table 5.2.a. Median completion times by treatment (in seconds) 

 Sample I: tablet users  Sample II: smartphone users 

N 25th Median 75th  N 25th Median 75th 

PC grid 97 207 269 381  97 172 223 314 

Mobile paging 97 299 378* 494  97 301 387* 501 

Mobile scrolling 97 231 322 429  97 232 310* 466 

Mobile auto-advance 97 216 296 391  97 207 307* 376 

Pairwise comparisons   Z p    Z p 

PC grid * Paging   -4.30 .000    -5.79 .000 

PC grid * Scrolling   -2.64 .008    -4.69 .000 

PC grid * Auto-advance   -1.73 .084    -3.28 .001 

Paging * Scrolling   -3.76 .000    -3.86 .000 

Paging * Auto-advance   -4.91 .000    -5.26 .000 

Scrolling * Auto-advance   -1.41 .160    -2.90 .004 

*p < .008 (pairwise comparison of median times with PC grid; Bonferroni correction 

applied) 

 

Table 5.2.b. Median completion times by treatment (in seconds), 

excluding structural skips 

 Sample I: tablet users  Sample II: smartphone users 

N 25th Median 75th  N 25th Median 75th 

PC grid 84 209 277 414  88 170 222 307 

Mobile paging 84 299 387* 486  88 300 373* 494 

Mobile scrolling 84 229 317 447  88 225 310* 471 

Mobile auto-advance 84 218 323 407  88 206 305* 366 

Pairwise comparisons   Z p    Z p 

PC grid * Paging   -3.44 .001    -5.65 .000 

PC grid * Scrolling   -1.82 .070    -4.60 .000 

PC grid * Auto-advance   -1.35 .178    -3.41 .001 

Paging * Scrolling   -3.43 .001    -3.56 .000 

Paging * Auto-advance   -4.12 .000    -5.05 .000 

Scrolling * Auto-advance   -.80 .425    -2.92 .003 

*p < .008 (pairwise comparison of median times with PC grid; Bonferroni correction 

applied) 
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However, as will be described later on, we detected a structural item-

skipping pattern in the auto-advance treatment. When these 

respondents are excluded from the analysis (see Table 5.2.b), the 

overall picture still holds. Among tablet users (χ² (3, n = 84) = 35.46, 

p < .001), the differences between the PC and auto-advance and the 

scrolling and auto-advance treatment remain statistically not 

significant. The earlier marginal difference between PC and scrolling 

loses statistical significance and for other pairwise comparisons, the 

tests hold their statistical significance. Among smartphone users (χ² (3, 

n = 88) = 73.51, p < .001), the relative differences between all 

treatments hold. 

 

ALTERNATIVE FORMS RELIABILITY 

 

Response bias We compared the means of all 40 substantive 

question items between treatments in a within-respondent ANOVA 

(with Bonferroni adjustment). The analysis revealed very few 

significant differences between means. Among tablet users, none of the 

item means differed by treatment at the 1 percent significance level and 

only one at the 5 percent level (see Figure 5.2). Among smartphone 

users, two item means showed a statistically significant difference (one 

at a 1 percent significance level and one at the 5 percent level) (see 

Figure 5.3). Even when we investigated which treatment produced the 

highest and lowest means in a descriptive analysis, no systematic bias 

could be detected in either sample.  
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Figure 5.2. Mean survey outcomes in tablet experiment 

 

Figure 5.3. Mean survey outcomes in smartphone experiment 
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Item correlation Item correlation was analyzed by calculating 

Cronbach's alpha for the ten items of each grid (see Table 5.3). Both on 

tablets and smartphones, the internal consistency of the total survey 

was good (>.80) throughout treatments. On tablets, we could detect no 

systematic treatment effects on internal consistency. On smartphones, 

the difference between the PC web grid and the auto-advance treatment 

is somewhat larger, but the differences among the three mobile 

treatments remain small. We found no support for a higher item 

correlation in the scrolling layout (H3). 

Table 5.3. Item correlations by treatment 

 Sample I: tablet users   

 Grid Relations Grid People Grid Family Grid Groups Total survey 

 n α n α n Α n α n α 

PC Grid 102 .86 101 .90 106 .94 107 .94 86 .93 

Mobile Paging 106 .85 109 .88 110 .93 107 .92 99 .94 

Mobile Scrolling 110 .86 108 .88 111 .91 108 .92 105 .94 

Mobile Auto-

advance 
83 .86 84 .88 80 .92 87 .91 51 .93 

           

 Sample II: smartphone users   

 Grid Relations Grid People Grid Family Grid Groups Total survey 

 n α n α n α n α n α 

PC Grid 100 .84 106 .83 105 .88 105 .90 90 .92 

Mobile Paging 99 .79 105 .78 104 .89 107 .85 96 .89 

Mobile Scrolling 107 .77 107 .82 108 .86 106 .87 101 .90 

Mobile Auto-

advance 
87 .79 84 .79 86 .87 85 .83 58 .87 

 

Item missings  We compared the mean number of item 

missings per person over all 40 substantive items. Here, a within-

respondent ANOVA showed a clear effect of treatment for both the 

tablet (F (3, 108) = 15.91, p < .001; Wilks' Lambda = .69) and 

smartphone users (F (3, 106) = 12.03, p < .001; Wilks' Lambda = .75). 

In both experiments, the mobile auto-advance treatment resulted in 
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most item missings. The mean number of item missings differed 

significantly between the auto-advance and all three other treatments 

in pairwise comparisons (tablet: p < .001; smartphone: p < .001). There 

were no significant differences among the other treatments. The means 

by treatment are given in Table 5.4. 

Table 5.4. Mean numbers of item missings by treatment  

 Sample I: tablet users  Sample II: smartphone users 

 N Mean SD  N Mean SD 

PC Grid 111 .36 1.09  109 .19 .44 

Mobile Paging 111 .11 .31  109 .44 2.45 

Mobile Scrolling 111 .31 1.69  109 .50 2.12 

Mobile Auto-advance 111 ***4.35 6.78  109 ***3.95 6.67 

***p < .001(pairwise comparison with PC grid) 

 

When investigating the raw data, we detected a clear pattern in the 

occurrence of missing values in the mobile auto-advance treatment. 

Respondents had repeatedly skipped every second item. For the first 

half of the first grid, 24 out of the 111 tablet respondents showed such 

a skipping behavior. Twelve people continued doing so for the entire 

first grid, declining to three respondents in the last grid. Among the 109 

smartphone users, there were 13 who did the same for the first half of 

the first grid, six for the entire first grid, none in the third, and three in 

the last grid. Such a pattern did not occur in other treatments.  

This type of skipping behavior reveals a serious problem of the 

auto-advance function. Despite an instruction in the beginning of the 

survey and animated transitions, some respondents seemed not to 

understand that the survey had automatically moved on to the next 

item. They then used the ‘next’ button to proceed and by doing so, left 

every second item empty. This issue was also clearly reflected in the 

comments the respondents offered at the end of the survey, saying not 

to have noticed the auto-advancing at first or that they had the feeling 

to have missed some questions.  

The confusion may have been increased by the presence of the 

navigation buttons, although earlier research combining navigation 
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buttons with auto-advancing in web surveys had not reported any such 

problems (Hays et al., 2010). Note that a ‘back’ button was presented 

to make it possible to navigate back to an earlier item (to check or 

change), as recommended in an earlier study (Hays et al., 2010). 

Because of this, a ‘next’ button was included to enable respondents to 

move forward (again).  

 

SATISFICING 

 

Straightlining To investigate the extent of straightlining, we 

detected whether the respondents had selected the same scale option 

throughout one or more of the four grids, using the method of Zhang 

and Conrad (2014). In the tablet experiment, the number of respondents 

committing to straightlining varied from three to seven percent, and in 

the smartphone experiment, from four to ten percent (see Table 5.5). In 

the smartphone sample, the PC grid treatment appeared to lead to more 

straightlining than the mobile treatments, but two-by-two exact 

McNemar's tests (with the Bonferroni correction of p = 0.05/3 = 0.02) 

between the treatments revealed no statistically significant differences.  

 

Table 5.5. Straightlining by treatment 

 Sample I: tablet users  Sample II: smartphone users 

 n Frequency %  n Frequency % 

PC Grid 111 6 5  109 11 10 

Mobile Paging 111 3 3  109 4 4 

Mobile Scrolling 111 7 6  109 5 5 

Mobile Auto-advance 111 6 5  109 5 5 

 

Extreme response options Extreme response behavior, i.e., a 

tendency to select scale endpoints, is entangled with response order 

effects that refer to a relatively high tendency to choose either the first 

(primacy) or the last option of a scale (recency) (Groves et al., 2004). 

We examined this form of measurement error by counting the number 

of times a respondent had chosen the first or the last scale option and 
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by comparing the means between treatments in a within-respondent 

ANOVA. The results are given in Table 5.6.  

 

Table 5.6. Mean frequencies of selecting one of the scale endpoints by 

treatment 

 Sample I: tablet users 

 
n 

First, 

mean 
SD Last, mean SD 

PC grid 111 1.28 3.58 3.60 5.57 

Mobile paging 111 .91 2.77 * 4.68 6.71 

Mobile scrolling 111 .99 2.51 4.48 6.02 

Mobile auto-advance 111 .91 2.50 3.77 5.59 

      

 Sample II: smartphone users 

 n 
First, 

mean 
SD Last, mean SD 

PC grid 109 .70 2.51 2.29 3.09 

Mobile paging 109 .64 1.76 *** 3.98 4.71 

Mobile scrolling 109 .47 1.16 ** 3.28 3.74 

Mobile auto-advance 109 .57 1.33 3.02 3.70 

* p < .05, ** p < .01, *** p < .001 (pairwise comparison with PC grid) 

 

No primacy effects by treatment could be detected, but in both samples, 

selecting the last scale option did differ by treatment (tablet: F (3, 108) 

= 3.71, p = .01; Wilks' Lambda = .91; and smartphone: F (3, 106) = 

8.25, p < .001, Wilks' Lambda = .81). Post-hoc analyses revealed that 

in the tablet experiment, only the PC grid and the mobile paging design 

differed significantly from each other in this respect (p = .03). Among 

smartphone users, both paging (p < .001) and scrolling (p = .002) 

differed from the PC grid, and paging differed also from the auto-

advance treatment (p = .02).  

On the whole, the mobile paging treatment seems to lead to the 

largest increase of the probability to select last response options. This 

could be an indication of satisficing caused by a relatively high 

respondent burden in terms of repetitive actions and survey duration. 
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Also, in order to proceed, the respondent needed to choose the ‘next’ 

button presented at the bottom of the screen, near the scale end-point. 

This both moved the visual focus towards the end of the scale and made 

it easier to choose the last option before moving forward. 

 

Speeding Extremely fast responses, called speeding, represent 

another indication of satisficing (Zhang & Conrad, 2014), where the 

respondent rushes through the survey without sufficient cognitive 

processing before providing an answer. Using the method of Zhang and 

Conrad (2014), we calculated a speeding threshold for each treatment 

based on its word count and a minimum time it generally takes to read 

words. In both samples, the PC web grid treatment seemed to most 

often lead to speeding, followed by the scrolling and mobile auto-

advance treatment on tablets, on smartphones vice versa, and finally 

the paging treatment (respondents who skipped questions in the auto-

advance treatment were excluded). However, this analysis could not 

account for the fact that the upload and task handling times were likely 

to vary by treatment due to their functional differences. We recommend 

taking the possible effects of interface into account in future speeding 

studies based on online surveys. For example, spontaneous mobile 

access to web surveys has been found to relate to demographic 

characteristics of the respondent (De Bruijne & Wijnant, 2014a). If 

younger respondents are more likely to use mobile devices, this may 

influence the results when comparing different age groups.  

 

USABILITY 

 

One of the usability measurements of a software tool, such as an online 

survey, is the subjective user experience. To measure this, we modified 

a widely used System Usability Scale (Brooke 1996) by rewriting the 

(standard) questions to refer to a survey instead of the more generic 

term system. In addition, all items were worded positively, following 

the advice of Sauro and Lewis (2011). The questions of this Survey 

Usability Scale are presented at the end of Appendix 5.B.  
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The Survey Usability Scale was presented to the respondents at the end 

of the survey. We calculated a total usability score for each respondent, 

ranging from 0 to 100, following the method described by Lewis and 

Sauro (2009). This score was compared between treatments in a within-

respondent ANOVA. The results are presented in Table 5.7. 

 

Table 5.7. Survey Usability Scale scores by treatment 

 Sample I: tablet users  Sample II: smartphone users 

 n Mean SD  n Mean SD 

PC Grid 111 79.23 15.11  109 76.88 17.72 

Mobile Paging 111 80.61 18.29  109 85.39** 16.86 

Mobile Scrolling 111 80.16 19.08  109 83.60** 17.03 

Mobile Auto-advance 111 73.96 22.06  109 73.76 23.91 

* p < .05, ** p < .01, *** p < .001 (pairwise comparison with PC grid) 

 

Among tablet users, the main effect by treatment on usability was 

significant (F (3, 108) = 3.70, p = .01; Wilks' Lambda = .91). Pairwise 

comparisons showed that the PC grid treatment did not significantly 

differ from any of the mobile treatments, but the difference between 

the auto-advance and the other mobile layouts was large enough to 

reach statistical significance. The auto-advance design was evaluated 

lower in usability than the paging (p = .01) and scrolling design (p = 

.04) treatments. 

 In the smartphone experiment the main effect by treatment was 

also significant (F (3, 106) = 10.16, p < .001; Wilks' Lambda = .78). 

Interestingly, here the paging and scrolling treatments were evaluated 

more positively than the PC web grid (paging: p = .001; scrolling: p = 

.007) and mobile auto-advance grid (paging: p < .001; scrolling: p = 

.002) treatments. The differences between paging and scrolling and 

between the PC web grid and mobile auto-advance design were not 

significant. 

The overall scores per treatment did not differ significantly by 

sex, education level or age in either sample. Clearly, the auto-advance 

design did not meet our expectations in terms of user experience and 

self-reported usability (H4). 
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5.5.  Conclusions  

The era of web surveys as we know them – respondents completing 

questionnaires on a computer – is shifting towards multi-device web 

surveys, posing a challenge for questionnaire design. While the simpler 

web questions may be relatively easy to adapt for mobile screens, the 

threshold for more complex questions is higher. This study investigated 

one of the major challenges when adapting web surveys for mobile 

screens: the presentation of grid questions. It compared the results of a 

grid-based survey taken on a computer to two common adaptations for 

mobile devices: paging (each grid item on a separate screen) and 

scrolling (all grid items beneath each other on a single long screen). In 

addition, an alternative mobile question type, auto-advance design, was 

included in the experiment.  

While we could detect practically no effect on survey outcomes 

(means) by treatment, there were differences in completion time, data 

quality, and survey usability. Earlier findings have revealed that 

completing mobile surveys is generally slower than completing surveys 

on computers. Our results showed that this applies especially for the 

paging design. Both on tablets and smartphones, this design took the 

longest to complete. Among tablet users, the completion time between 

the PC web grid and the mobile auto-advance and scrolling treatments 

did not differ significantly. On smartphones, all mobile treatments took 

more time to complete than the PC web grid but the auto-advance and 

scrolling less so than the paging design.  

 The efficiency of the auto-advance design, however, came with 

serious disadvantages. This design lead to more item missings and 

based on our analysis of the pattern of missing items, the auto-advance 

mechanism went unnoticed for some respondents. The auto-advance 

design also scored lower in self-reported usability than the other mobile 

designs. Although we found few to none significant differences across 

treatments in mean survey outcomes, the aforementioned findings 

imply a higher measurement error in the auto-advance design than the 

other designs. These results may be influenced by the fact that 

navigation buttons were presented also in the auto-advance design, 
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which may have confused the respondents. A new investigation among 

a fresh sample using an auto-advance version without navigation 

buttons would reveal whether this was the case. However, omitting the 

navigation buttons would unable the respondent to revisit and correct 

his earlier answers. This may threat the quality of response especially 

when using auto-advancing on mobile devices, as accidental input 

might be more common on touchscreens compared to mouse-keypad 

input interfaces. Finding an alternative way to revisit questions (e.g. 

showing only the back button at first and the next button only at revisit) 

might improve the auto-advance design. More research is needed to 

investigate accidental input on touchscreens as well as alternative auto-

advance designs. 

 Based on the overall results of this study and until other designs 

are validated, we recommend that web grids are adapted for mobile 

devices using the scrolling design when multi-device surveys are 

developed. Compared to the PC web grid, the scrolling layout scores 

better in completion time than paging, has a smaller overall recency 

effect, and differs little or not at all in terms of item missings and 

straightlining. Furthermore, on both tablets and smartphones the self-

reported usability of the scrolling design is comparable to that of 

paging. Yet, more research on surveys using the scrolling design and 

including different question types (such as long answer scales which 

do not fit the visible screen) is still needed. 

 Our research has several limitations. While presenting large 

web grids as such is hardly advisable on smartphone screens, on the 

larger tablet screens a drastic adaptation of web grids may not be 

necessary. On tablets, the regular web grid form may also work 

adequately, especially if the interface is adapted to take touch input into 

account. To keep the smartphone and tablet experiments comparable, 

such a treatment was excluded in this study but should be investigated 

in future research. Furthermore, more advanced analyses on the 

validity and reliability of the different survey presentations could be 

applied in the future, such as the multitrait-multimethod (MTMM) 

analysis (see e.g. Scherpenzeel & Saris, 1997; Scherpenzeel & Saris, 

2007).  
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There are also practical considerations. It is relatively simple to use the 

information from user agent strings to differentiate between regular and 

mobile web browsers. An automatic differentiation between 

smartphones and tablets would require continuous monitoring of new 

device models and a default approach for situations in which a new 

device cannot be identified. Another limitation of our study is the fact 

that we used respondents from an existing panel who are used to a 

certain type of design. That may have influenced their response 

behavior and the self-reported usability ratings of the alternative 

designs. 

 Internet technology will continue to develop. This chapter 

investigated one of the new mobile techniques used in surveys in 

comparison with more classic designs. As the results have shown, the 

traditional, relatively simple designs turned out to be more robust and 

performed best regarding data quality and overall usability. We 

nevertheless wish to encourage the search for new solutions to survey 

presentation, while emphasizing the need to validate the newest 

techniques. More research is called for on the possible effects of 

different screen sizes, input methods, and device ergonomics to reach 

the gold standard for the new generation of web surveys. The quest to 

find the optimal survey design for the multi-device internet has only 

just begun. 
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Appendix 5.A  Screenshots 

PC GRID 
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PAGING SCROLLING AUTO-ADVANCE  
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Appendix 5.B  Questionnaire (translated from Dutch) 

Intro 

This questionnaire is about how people interact with each other. You 

will be presented four blocks of ten statements. Each time, please 

choose the response that best describes you.  

It could be that you have answered these questions before. Still, it is 

important for this research that you answer them again. 

 

TXA01 - TXA10 

The following statements are about you and your relationships with 

other people. 

 

TXA01 I am a strong-willed person. 

TXA02 My own opinion is very important to me. 

TXA03 I live my life independently of other people. 

TXA04 I follow my own path. 

TXA05 I am a unique individual. 

TXA06 I am successful because of my skills. 

TXA07 I am responsible for my decisions. 

TXA08 I solve the difficult issues that I encounter in my own way. 

TXA09 Who I am as a person is very important to me. 

TXA10 I love doing things for myself. 

1 = completely disagree 

2 

3 

4 

5 

6 

7 = completely agree 

 

TXB01 - TXB10 

The following statements are about you and all other people 

(mankind); you may think of whoever you like, also of strangers. 

TXB01 I try to maintain harmony. 
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TXB02 I like sharing things. 

TXB03 I find it important to contribute to the well-being of all 

people. 

TXB04 I feel obliged to help, even if I’m not capable of doing so. 

TXB05 I find it important to be tolerant. 

TXB06 I find it important to work together. 

TXB07 It is my responsibility to preserve the planet for future 

generations. 

TXB08 I find it important to be respectful. 

TXB09 I can have an impact on the world. 

TXB10 My most important mission is social justice. 

 

1 = completely disagree 

2 

3 

4 

5 

6 

7 = completely agree 

 

TXC01 - TXC10 

The following statements are about you and the people that are dear to 

you and that are important to you (for example family and friends). 

 

TXC01 My personal happiness depends on the happiness of my loved 

ones. 

TXC02 The needs of the people who are dear to me have priority over 

my own personal needs. 

TXC03 I must stand ready for the people who are dear to me, as they 

have always looked after me. 

TXC04 Before I take any major decisions, I usually first ask the 

opinion of my loved ones. 

TXC05 I would no longer continue doing something that I really 

enjoy doing, if my loved ones were to disapprove of it. 



Chapter 5 | Adapting grid questions for mobile devices   141  

TXC06 Duties with respect to my loved ones have priority over my 

own pleasure. 

TXC07 I can count on my loved ones if I were to run into financial 

trouble. 

TXC08 What my loved ones want for my future is as important to me 

as what I want. 

TXC09 I find it important that the people who are dear to me know 

everything about my private life. 

TXC10 It is my duty to look after my loved ones, even if I need to 

sacrifice what I want. 

 

1 = completely disagree 

2 

3 

4 

5 

6 

7 = completely agree 

 

TXD01 - TXD10 

The following statements are about you and the groups that are 

important to you (this may include your cultural, ethnic or religious 

group, but can also be people with who you engage in hobbies or 

sports). 

 

TXD01 It is important for me to maintain harmony with the groups of 

which I am a part. 

TXD02 When the people in my groups are happy, then I am happy. 

TXD03 I usually sacrifice my own interest for the group interest. 

TXD04 I don’t like to disagree or to quarrel with other people in my 

groups. 

TXD05 Being a part of groups of people that are like me gives me a 

good feeling about myself. 

TXD06 The groups of which I am a part are an important part of who 

I am as a person. 
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TXD07 The decisions that are taken by the groups to which I belong 

have to be respected. 

TXD08 I would hide my negative emotions if showing these 

emotions would make people unhappy who are part of the groups to 

which I belong. 

TXD08 Having a bond with people in my groups is very important to 

me. 

TXD10 For groups to be successful, the group members must stick 

together, no matter what happens. 

 

1 = completely disagree 

2 

3 

4 

5 

6 

7 = completely agree 

 

SURVEY USABILITY SCALE 

 

TXevat1 - TXevat10 

Finally, some general questions. Please click on ‘Continue’ to finish 

the questionnaire. 

What did you think of the layout of this questionnaire? 

 

TXevat1 I think that I would like to use this layout more often. 

TXevat2 I found it a clear layout. 

TXevat3 I found the layout easy to use. 

TXevat4 I think that I could use this layout without the assistance of a 

technical person. 

TXevat5 I found that the different parts of this layout connect well to 

each other. 

TXevat6 I found the layout very coherent. 

TXevat7 I imagine that most people would learn to work with this 

layout very quickly. 



Chapter 5 | Adapting grid questions for mobile devices   143  

TXevat8 I found the layout very intuitive. 

TXevat9 I felt very confident in using this layout. 

TXevat10 I was able to use this layout well without needing to 

practice first. 

 

1 = completely disagree 

2 

3 

4 

5 = completely agree 
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6. An alternative approach to multi-device surveys 

This chapter is based on an article which has been published in Survey 

Practice (De Bruijne & Wijnant, 2013b). 

 

6.1.  Background 

Led by the increasing web usage on mobile devices, respondents are 

spontaneously accessing web questionnaires via their mobile device. In 

August 2013, about 11% of the respondents in the CentERpanel, an 

online probability panel in the Netherlands, said to primarily complete 

the panel’s regular web surveys using tablets, and 2% using 

smartphones. These shares are expected to grow along with the 

increasing mobile internet penetration. If web surveys are not adapted 

for mobile browsers, taking a survey using a mobile device is likely to 

result in suboptimal questionnaire presentation and completion.  

 A few strategies for handling spontaneous mobile response 

have been suggested. Callegaro (2010) presents four approaches: 

blocking the unintended mobile respondents from taking part in the 

survey, flagging them in the data, developing a mobile questionnaire 

version for the most common mobile devices, or developing a survey 

platform which can handle all desktop and mobile devices.  

 Buskirk and Andrus (2012) refer to passive and active 

approaches to offering mobile web surveys. The passive way is to allow 

the respondent to access a web survey using mobile devices but not to 

modify the layout. The active approach is to reformat and deploy the 

survey for mobile browsers, applied when the survey is accessed via 

mobile devices. The latter approach is also referred to as responsive 

web survey design, which can be applied by detecting the respondent’s 

browser type based on the automatically logged user agent string as 

soon as he or she accesses the questionnaire. Depending on the browser 

type, the respondent is either directed to a regular computer or a mobile 

version of the questionnaire (see e.g. Boreham & Wijnant, 2013).  
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Although the mobile internet is only a new dimension to web surveys 

and in this context, not a separate mode, the dilemma of how to 

approach different online devices can be related to the discussion that 

has been conducted in mixed-mode research. In the literature on mixed-

mode surveys, the choice to offer a uniform survey in all modes is 

called a unified (or unimode) construction and the choice to modify the 

questions for each mode is called a mode-specific construction (see e.g. 

Dillman, Smyth, & Christian, 2009; De Leeuw, 2005). The goal of the 

unified construction is to “eliminate needless and inadvertent 

differences in how questions are constructed for alternative modes”, 

and the mode-specific construction is based on the idea that “different 

survey modes are inherently different in their capabilities, as well as 

their fundamental means of communication, so questions may need to 

be modified” (Dillman et al., 2009). 

The commonly used computer and mobile versions of web 

surveys differ with regard to a few fundamental functional choices. 

Designed for computers, the regular web layout presumes large screens 

with mouse-handling and typically has fixed parameters such as font 

and button sizes. Mobile web surveys, on the other hand, are designed 

for fingertip navigation on small to average screens and apply flexible 

font and button sizes which respond to the screen size. Further, 

implementation choices such as avoiding long horizontal answer scales 

(Stapleton, 2013), presenting question items on individual screens, and 

limiting the question wording make a survey further suited to small 

screens. See also the comparison of the two layouts in Chapter 1 (Table 

1.1). 

 When actively designing a multi-device online survey, one 

commonly takes the standard computer-web design as the starting point 

and adapts it to mobile devices. Creating two separate versions of a 

questionnaire may, however, require considerably more development 

and testing time. Different layouts might also affect the response 

behavior, although comparisons between computer and mobile web 

surveys have shown very few differences in survey results or data 

quality (De Bruijne & Wijnant, 2013a; Mavletova, 2013). Lower 

response rates and longer completion times in mobile web surveys have 
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been reported, but these differences may also be due to the difference 

in used devices rather than the layout.  

 There is another approach to offering a web survey via both 

computer and mobile browsers which has scarcely been investigated. 

Instead of adapting the layout for each device separately, one layout 

could be optimized to be compatible with different types of online 

access. Since the screens of mobile devices are smaller than computer 

screens and navigated using fingers instead of the more precise mouse, 

they represent more restrictions for survey presentation than 

computers. The most feasible option for a multi-purpose design would 

seem to create one based on this most restricted environment, which is 

then also applied to the more advanced environments. 

 Moreover, it is not known whether the regular web survey 

layout works inherently better as an input interface than the recently 

developed layouts for mobile touchscreen interfaces. For example, the 

relatively large buttons of the touchscreen layout could be an easy-to-

use alternative on computer screens as well, especially for those who 

are less able to pinpoint small radio buttons. Therefore, research is 

needed to evaluate whether the mobile web layout could be applied to 

computer web surveys as well. Another important incentive to explore 

this approach is that the functionality of computers is moving towards 

touchscreen devices as some laptops are already being equipped with 

touchscreens. 

 

6.2.  Method 

We conducted an experiment in the CentERpanel, a probability sample 

of households which forms an appropriate representation of the Dutch-

speaking population in the Netherlands. The panel is composed of over 

2,000 households which complete web surveys every week. Since not 

all Dutch people have computers; those households which do not have 

a computer and/or internet access are provided with one. 

 On 9 August 2013, we fielded a questionnaire in the panel to 

investigate the effects of administering a survey with a mobile web 

layout. The survey consisted of ten 7-point scale items on social 
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satisfaction, followed by survey evaluation items. All panel members 

aged 16 and older were invited to participate. Prior to the fieldwork, 

the sample was split into two random groups. One group was allocated 

to a regular, computer web version of the questionnaire, with the 

standard panel layout. Another group was allocated to a survey version 

which was especially designed for mobile devices and touchscreens. 

Both questionnaire versions could be opened with regular and mobile 

web browsers. In Figure 6.1 and 6.2, examples of both layouts are 

given.  

 The touchscreen design was developed using the C-Moto 

stylesheet, a mobile touchscreen interface for Blaise IS questionnaires 

based on jQuery Mobile (Amin & Wijnant, 2012). The interface makes 

use of the most common mobile touchscreen features such as relatively 

large font size and large buttons for answer options.  

 The questionnaire consisted of ten items on one's perception of 

his/her neighborhood. The items had 7-point answer scales which were 

presented vertically. Only one question was shown per screen. In 

addition, the respondents were asked to evaluate the user-friendliness 

of the layout at the end of the questionnaire. This could be reported by 

four usability items with 7-point scales, measuring completion comfort, 

ease of use, whether other people would quickly learn to work with the 

layout, and professional impression. We also registered time stamps 

and user agent strings. 
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Figure 6.1. A screenshot of the regular web layout using Chrome 

 

 Figure 6.2. A screenshot of the mobile web layout using Chrome 

  

6.3.  Results 

The response rates were almost identical in both regular (71%) and 

mobile web layout conditions (72%), and reflected the typical level for 

the panel (see Table 6.1). There were virtually no break-off respondents 
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(regular: four respondents and mobile: three respondents). It did take 

slightly longer for the respondents to complete the mobile web layout 

version of the questionnaire.  

 

Table 6.1. Survey completion by layout 

 Regular layout Mobile web layout 

Number of selected respondents 1,338 1,384 

Nonresponse rate 29% 28% 

Completion rate 71% 72% 

Median completion time in 

minutes 

2.9  3.1 a** 

a: Mann-Whitney U test, * p < .05, ** p < .01 

 

Providing a special design did not result in more response using 

smartphones or tablets, but the login page was, on the other hand, not 

especially adjusted for mobile. The rate of using mobile devices in the 

regular web layout treatment was in fact somewhat higher (16.6%) than 

in the mobile layout condition (13.3%; χ² (1, n = 1961) = 4.37, p = .04). 

We checked that there were no significant differences between the 

conditions by age, sex, or education level. 

 When comparing survey means by condition, only two out of 

ten items resulted in significant differences (see Table 6.2). There were 

no differences in the frequency of selecting first or last answer options, 

implying a lack of response order effects by layout. No significant 

differences in answer distributions could be found on a 1 percent level 

and only one on a 5 percent level (χ²-tests, results not shown). 

Altogether the different layouts appear not to lead to differences in 

survey results.  

 We also compared the results within condition by the device 

which was used to complete the survey, and between conditions within 

these device based sub-groups. It should be noted that the sub-groups 

were self-selected. We found, however, few significant differences by 

used device.      
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Table 6.2. Survey means and selecting first and last answer options by layout 

 Regular layout Mobile web layout 

 PC users Mobile users Total PC users Mobile users Total 

Survey means       

1. How satisfied are you with your social contacts? 5.50 5.43 5.49 5.38 b* 5.41 5.39 

2. I have people that I can really talk to. 5.75 5.73 5.75 5.60 b* 5.67 5.61 b* 

3. I feel isolated from other people. 2.19 2.21 2.19 2.21 2.30 2.23 

4. There are people that truly understand me. 5.25 5.44 5.28 5.16 5.25 5.18 

5. I have good contact with my neighbors and other 

neighborhood residents. 

5.29 5.09 5.26 5.12 b* 4.87 5.08 b** 

6. People in my neighborhood treat each other pleasantly. 5.34 5.45 5.36 5.27 5.20 5.26 

7. I live in a closely-knit neighborhood. 4.26 4.10 4.24 4.23 3.96 4.19 

8. The people in my neighborhood do not all subscribe to the 

same values and norms. 

3.62 3.35a* 3.58 3.67 3.77 b* 3.68 

9. The people in my neighborhood generally don’t get along 

so well. 

2.53 2.47 2.52 2.52 2.60 2.53 

10. You can trust the people in my neighborhood.  4.96 5.01 4.97 4.90 4.85 4.89 

Selecting First and Last Answer Options       

Mean # first options selected/all items 8% 7% 7% 8% 7% 8% 

Mean # last options selected/all items 13% 11% 13% 13% 11% 12% 

a  t-test for significance within condition, between user groups, * p < .05, ** p < .01 

b  t-test for significance within user group, between conditions, * p < .05, ** p < .01 
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Table 6.3. Mean scores on survey satisfaction by layout 

 Regular layout Mobile web layout 

 PC users Mobile users Total PC users Mobile users Total 

This layout is pleasant to work with. 5.75 5.58 5.72 5.17 b** 5.80 a** 5.26 b** 

It is easy to complete the questions with this layout. 5.82 5.55 a* 5.77 5.46 b** 6.02 a** 

b** 

5.53 b** 

People will quickly learn to work with this layout. 5.56 5.48 5.55 5.37 b** 5.80 a** 

b* 

5.42 b* 

This layout has a professional look. 5.56 5.54 5.56 5.04 b** 5.61 a** 5.12 b** 

a  t-test for significance within condition, between user groups, * p < .05, ** p < .01 

b  t-test for significance within user group, between conditions, * p < .05, ** p < .01 
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Overall, the respondents were less satisfied with the mobile web layout 

than the regular web layout (see Table 6.3). When comparing the 

survey satisfaction between respondents who had used a computer and 

those who had used a mobile device to complete the survey, the results 

show that mobile users were clearly more satisfied with the mobile 

version than the PC users. However, they rated the mobile layout 

significantly better than the computer layout on only two of four 

factors, namely the ease of use and learning speed.  

 When the respondents were asked for suggestions to improve 

the mobile layout, features such as the color of the survey were often 

mentioned, as well as the fact that the font was too large or the elements 

were too widely spread on larger screens.  

 

6.4.  Discussion 

Web surveys are currently either provided ‘as is’ to all online 

respondents or, increasingly, adapted for mobile devices. An 

experiment with an alternative approach, offering a survey with a 

mobile web layout to the whole web sample, shows that this approach 

has no effects on the survey outcomes when regular scale items are 

used.  

 The layout change on computers does, however, come with the 

costs of a decrease in survey satisfaction. As Couper (2013a) suggests, 

the fundamental question with mobile data collection is not what is 

possible, but what the respondents are willing and able to do. There is 

no technical reason why traditional web survey design cannot adopt 

features applied in the mobile environment. The main challenges lie in 

user perceptions. By making survey layout responsive to screen size on 

computers, font and buttons may become awkwardly large or widely 

spread on very large screens. Defining a maximum size for the survey 

window on computers could be one solution to this, but it will take 

more overall research into the user experience before mobile web 

survey layout can be applied for computers. Learning from this 

experiment can nevertheless be a step towards a more advanced survey 
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design in which the best of touchscreen layout is integrated with regular 

web layout.  

 While our experiment contained only regular scale items, more 

research would be needed on comparing the layouts with other question 

types and different lengths of question text and answer scales. When 

using large amounts of text or very long answer scales, the limits of 

visible screen size are reached sooner with the mobile layout than with 

the traditional web layout.       

 Finally, when actively designing a multi-device, multi-browser 

survey, there are two strategic approaches to follow. One can attempt 

to optimize the survey layout for each type of device separately (‘mode- 

or device-specific design’), or one can pursue a unified, multi-purpose 

survey layout suited for all devices. To arrive at the ideal online survey 

design requires further research into both strategies. Our experiment 

already showed that, for regular question items, there should not be a 

difference in survey results if a mobile layout is used for both mobile 

and web users, instead of the traditional web layout. This approach 

brings the practical advantage of being compatible with all most 

common online devices while requiring less survey development time 

than multiple survey versions. If the perceived design can be improved 

such that the respondent satisfaction meets that of the web layout, this 

approach provides a new strategic choice to consider for online 

surveys.  
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7. Conclusions  

This chapter is partly based on the working paper “Multi-device Web 

Surveys: Considerations on Design and Assessment” (De Bruijne, 2015). 

 

This thesis aims to contribute to a better understanding of the 

introduction of the mobile internet and its effect on web surveying. In 

the following sections, the findings will be discussed in relation to the 

three main research questions presented in Chapter 1. 

 

7.1.  Main findings 

1. How has mobile access to web surveys developed in recent years and 

what is the demand for mobile access to surveys? 

 

First, it was examined how mobile access to web surveys has developed 

in recent years. As discussed in Chapter 2, the use of mobile browsers 

and thus mobile devices in regular web surveys is clearly increasing. 

In the LISS panel, the share of mobile response had increased from 3 

percent in March 2012 to 11 percent in September 2013. In the 

CentERpanel, the mobile response increased from 3 percent in 

February 2012 to 16 percent of the total response by October 2013. The 

increase was mainly due to tablet usage; the smartphone usage 

remained at only two percent. Recent studies show that also 

smartphone usage will rise and that the total mobile access to web 

surveys keeps increasing (Wijnant & De Bruijne, 2015). Revilla et al. 

(2014) discuss the development of mobile response in web surveys in 

several southern European and South American countries, where 

spontaneous smartphone usage (8-12%) in fact clearly outnumbers 

tablet usage (1-3%). Another example, by Fischer and Bernet (2014), 

reports a comparable smartphone (10%) and tablet (9%) usage rate in 

an online survey in Switzerland. More studies are emerging 

internationally. It remains important to keep monitoring developments 
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in the use of different devices to access online surveys to understand 

how respondents perceive the surveys. 

 Web surveys are now by default multi-device surveys. Survey 

researchers need to keep this in mind when developing an online 

survey. What is more, as we saw in Chapters 2 and 3, a non-ignorable 

group of online respondents is unwilling to change device when 

requested and will continue to use their own preferred device. While 

one strategy to cope with the scattering landscape of online input 

devices would be to limit access to only PCs, for example, the findings 

described in this thesis raise questions about the practical feasibility of 

such an approach. Restricting the type of access, whether to a computer 

or mobile device, would likely lead to a higher nonresponse. 

 The higher nonresponse may also lead to a higher nonresponse 

error. Chapter 2 described the bias in socio-economic characteristics of 

the users of different devices in surveys. We saw that mobile 

respondents differ from PC users, but also that tablet users differ from 

those using smartphones to complete surveys. In surveys, smartphones 

are used mainly by the young, while tablets are used mostly by working 

adults between the ages of 25-54. Both mobile devices are used more 

by females than males to complete surveys. Also, being progressive-

minded was found to be related to the propensity for mobile response. 

Further, when smartphone response was requested, those having the 

most advanced input interface and those who use the smartphone 

frequently for purposes such as reading e-mails were more likely to 

respond. 

 The distribution of the device preferences when taking online 

surveys followed the general trend of spontaneous mobile response. 

When the respondents were asked on which device they prefer to 

complete the panel surveys, desktop computers and laptops were the 

most preferred devices (84%) among the panel members; 11 percent 

reported to prefer tablets for completing surveys, while only two 

percent preferred smartphones. Three percent could not choose 

between the devices. 

The distribution of this demand among socio-demographic 

subgroups generally follows the existing mobile response. 
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Interestingly, tablet preference can be found within all age groups, but 

smartphone preference is clearly higher among the younger 

respondents: 8 percent of respondents younger than 35 prefer 

smartphones to complete surveys, compared to 5 percent of those 

between 35 and 44 and one percent or less in all higher age categories. 

As mobile internet penetration increases, the devices themselves 

become more advanced and the population gets older, it is likely that 

the smartphone usage for web surveys will increase among all age 

groups.   

 

2. What is the effect of using a mobile device in a web survey? 

 

A survey on the multi-device internet must survive in an ecology of 

great diversity. As several researchers have noted (Peytchev & Hill, 

2010; Toepoel & Lugtig, 2014; Väätäjä & Roto, 2010), screen surface 

and type of input interface are the main factors to consider when 

designing a mobile survey, in contrast to PC-based surveys.  

 The available screen size varies tremendously: between the 

largest desktop screens of 30 inches down to the smallest mobile 

devices of a couple of inches. Guidry (2012) suggests that “there may 

be a point at which screen size becomes small enough to affect how 

respondents read and process survey questions”. Yet it is not only the 

size but also the orientation of the screen that varies among mobile 

devices. The screen may be orientated either tall or wide, depending on 

whether the user holds the device in portrait or landscape mode. Based 

on mobile survey experiments with different layouts by CentERdata in 

the CentERpanel (in spring 2014), tablet and smartphone users 

appeared to differ in this respect. Whereas a clear majority of 86-92 

percent of smartphone users said to hold the device in portrait 

orientation when completing the surveys, only 23-25 percent did so 

when using a tablet. While it is possible that the orientation is changed 

during the survey, in both user groups merely a couple of percent or 

less said that they switched the orientation during the surveys. 

The input interface - mouse and keypad versus touchscreen - 

determines the physical interaction between the survey and the 
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respondent. If the respondent uses a desktop computer, interaction 

leans on mouse clicks, keyboard typing, and continuous shifting 

between these two. Navigation on the screen is largely directed by 

minimal arm and wrist movements accelerated by the mouse. If the 

respondent uses a touch-based mobile device, the interaction is direct 

and takes place by finger movements without acceleration. Further, 

using a small, mobile device the way it is intended - on the move - 

means that one cannot devote his or her entire visual attention to 

interacting with the device (Chen, Harper, & Yesilada, 2011). 

 Further, when fielding a web survey for the general internet 

population, the technical heterogeneity of the targeted input devices 

goes far beyond the differences in screen size and input method. The 

mobile landscape is also fragmented in terms of devices’ platforms, OS 

versions and resolutions (Eshet & Bouwman, 2014). Even within the 

same device model, the respondents' personal settings will vary.  

Considering all these differences, it is actually quite remarkable 

how little the use of a mobile device has been found to influence survey 

outcomes such as distributions and means. During this thesis project, 

several studies on the effects of mobile web surveying appeared, using 

evaluation criteria such as response rates, item missings, completion 

time, or length of open-ended items (e.g. Buskirk & Andrus, 2014; 

Drewes, 2014; Link, 2013; Lugtig & Toepoel, 2014; Mavletova, 2013). 

Based on a literature overview, Couper (2013b) concluded that until 

now, studies have found “few (reliable) differences in responses to 

mobile web and regular web”, especially when the design is optimized 

for mobile, except for higher breakoff rates and longer completion 

times. 

The findings in this thesis are in line with these studies. While 

the panel setting did not allow to study breakoffs properly, survey 

outcomes, completion time and data quality were compared in several 

chapters. Chapter 3 examined the effect of using mobile devices and 

compared the results of three split-ballot treatments among mobile 

device users: a regular web survey, a web survey in which the overall 

layout was made more similar to the mobile survey, e.g. no grids were 

used (both treatments were to be completed on a PC), and a survey to 
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be completed on a mobile device in which the layout was adapted for 

mobile browsers. Very few question items, 4 out of 26, revealed 

statistically significant differences in survey outcomes. However, the 

survey completion time was found to be longer in the mobile response 

treatment. There was some indication that this might affect 

smartphones more than tablets. 

 In Chapter 5, a within-respondent, cross-over experiment was 

discussed in which a PC-based grid survey was compared to three 

mobile adaptations, namely paging, scrolling, and auto-advance. The 

experiment was carried out among two samples: tablet users and 

smartphone users. Again, no evidence was found for effects on mean 

survey outcomes by treatment. Except for the auto-advance treatment, 

effects on data quality were limited. Item missings, item correlation, 

straightlining, and primacy and recency effects were compared. In the 

paging design there was some indication for a recency effect both in 

tablet and smartphone samples; in the scrolling only on smartphones. 

This chapter also underlined the effect of longer completion times on 

mobile devices when the paging design is used.  

 

3. What are the optimal layout choices in mobile and multi-device 

surveys? 

 

Until now, a few principal approaches have been discussed on how to 

address the mobile internet users (see Buskirk & Andrus, 2012; 

Callegaro, 2010). Several experiments on offering adapted surveys to 

mobile users have already appeared (see. e.g. Boreham & Wijnant, 

2013; Mavletova, 2013; Peytchev & Hill, 2010; Stapleton, 2013; 

Toepoel & Lugtig, 2014; Wells, Bailey, & Link, 2013a, 2013b). 

However, there have been only a limited number of general discussions 

on how to design general population web surveys when acknowledging 

the ubiquity of the respondent access points. 

 Is it necessary to offer different layouts for computers and 

mobile devices, or should one offer a unified presentation to all online 

users? The question of whether one should offer a unified presentation 

for all or optimize the presentation for each mode individually has been 
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widely discussed in mixed-mode research. Dillman, Smyth, and 

Christian (2009) suggest that a mode-specific approach should be 

applied “when communication and technology differences require 

different formats to achieve the same stimuli for respondents”. Applied 

to the multi-device dilemma, the answer, then, depends on whether an 

identical visual design for PCs and mobile devices is perceived 

identically, or whether one needs to vary the layout in order to achieve 

a similar perception.  

Chapter 6 gave an indication that when respondents take a 

survey using a mobile device, they are less satisfied with the regular 

web survey layout than they are with a mobile-adapted layout. The 

respondents reported the mobile layout to be easier to use and quicker 

to learn to work with. Further, while relatively simple questions are not 

likely to cause problems on mobile devices, large, complicated 

questions, such as grids, simply do not fit the smaller mobile screens. 

A seemingly easy solution to this would be to omit using such question 

types at all. For surveys where this is possible, this may be a good 

strategy. In such a mobile-first approach, the most limited screen size 

is taken as the starting point for design. Chapter 6 even went a step 

further, and in a split-ballot experiment compared the outcomes and 

user experience between a regular survey in an online panel with a 

survey with a visual layout designed for mobile browsers. Both surveys 

were targeted to a random half of the panel, regardless which device 

people use. The mobile design was, however, found to be 

uncomfortable on computer screens. Moreover, for longer surveys, the 

reduced efficiency for the currently still largest respondent group, the 

PC users, may be too much of a trade-off against omitting complex 

question types such as grids. 

 The physical differences between PCs and smartphones are 

evidently large and support a mode-specific design approach, but 

tablets are more difficult to categorize. The tablet is a device in 

between. Based on the input interface (touchscreen) it is comparable 

with smartphones; based on the screen size it is close to laptops. Many 

tablet users are already completing web surveys designed for PCs, as 

shown in Chapter 2. Overall, tablet users seem to have less difficulty 
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with the regular PC layout than smartphone users. While some features, 

such as traditional mouse-overs, will not function as such in mobile 

browsers, most question types will. Due to the differences in interface, 

however, one may overlook problems of a specific group if the tablet 

is simply considered as a PC. As suggested in Chapter 2, it is paramount 

that surveys are at least tested on tablets.  

 For smartphones, several layout choices were investigated in 

Chapter 4 using split-ballot experiments among smartphone users. No 

significant differences in data quality were found between presenting 

each question on a separate screen (paging design) versus presenting 

several questions on a single screen (scrolling design). Completion 

time, however, was significantly longer in the paging condition. 

Furthermore, the completion time was longer when using a vertical 11-

point rating scale versus shorter 5 or 7-point scales. Compared to 

horizontal answer scale layout, vertical answer scale orientation was 

correlated with slightly less item-missings. No significant differences 

could be found in the reported ease of completion between different 

question versions, except for the experiment in which we compared 

half-open and closed-ended textual answer fields. The half-open 

treatment was reported to be significantly more difficult to complete 

than the closed-ended treatment.  

 The experiment described in Chapter 5 confirms earlier 

findings of the relatively long completion time in the paging design. 

Page switching seems to take relatively long on mobile devices, and 

designs that limit this are likely to reduce the completion time. Also an 

auto-advance design was tested, separately for smartphones and tablets. 

The automatic page switching mechanism was found to go unnoticed 

for some respondents, resulting in a structural skip pattern. The simpler 

paging and scrolling designs scored better in data quality and usability, 

although both showed indications of recency effects on smartphones, 

and the paging design also on tablets. Since the negative outcomes for 

the auto-advance treatment may be due to confusing design choices 

such as the inclusion of navigation buttons, more research on 

alternative auto-advance solutions and other innovative designs for 

mobile devices are called for. 
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Overall, the differences in survey outcomes and effects by layout were 

small between treatments. Visibility of single items on screen, 

technical functionality, and good usability seem to be the most 

important factors for visual multi-device survey design. In that sense 

the findings support the general survey response theory, based on 

which factors become relevant especially when they hinder the 

respondent. Furthermore, visual cues such as navigation buttons, which 

might affect the respondent’s answer, require attention on mobile 

devices and PCs alike.  

Testing surveys on different devices remains important. When 

one uses user agent strings to identify the device type at the start of a 

survey, this device mapping is unlikely to remain exhaustive over time 

as new devices continuously enter the market. A default layout should 

be defined for situations in which the respondent's device cannot be 

identified and here, a simple functional design is likely to be the most 

robust one. 

From the usability perspective, an optimal layout is the one that 

is most intuitive for the user. For the respondent, a survey is merely 

another online activity, embedded in his or her total web experience. 

Consequently, thinking from each online sub-mode prospectively and 

applying the industrial standard per type of device is likely to generate 

the most seamless user experience.  
 

7.2.  Limitations 

This thesis covered a number of studies on mobile response in 

probability-based web panels. As these experiments were explorative 

and only studied certain question types, more research and replications 

will be needed to confirm the findings. It is possible that more or 

stronger effects are found by user interface when investigating 

questions containing longer texts or visually complex elements, or 

when conducting very long questionnaires. 

Response rates are known to be stable in panel settings. The 

results in this thesis related to response rates are therefore indicative. 
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Also, since incentives are paid to the respondents only after completing 

a questionnaire, it was not feasible to study breakoffs in this setting.  

 Recall effects may affect the results when panel respondents are 

used. The findings may be typical for an online panel and to generalize 

the conclusions to the entire internet population, more research with 

fresh samples is required.  

  The abovementioned limitations imply that the findings should 

be referred to in the context of web panels, and should be considered 

indicative in other online environments until more replications are 

produced by the scientific community. 
 

7.3.  Suggestions for future research 

This thesis has only scratched the surface of the research required to 

understand the mechanisms of multi-device web surveys. New web 

survey strategies, from the recruitment of respondents to questionnaire 

design, still need to be developed. Both survey researchers and 

respondents will need to learn the etiquette of the mobile web and when 

and when not to engage it for survey completion.  

Research and practice often go hand in hand when new 

technologies are introduced. As the mobile internet matures, so will the 

solutions to fielding surveys. The expectations of online respondents 

keep developing as mobile penetration increases and devices become 

more sophisticated. There is a constant interplay between user 

expectations and the development of survey instruments. A broader 

implementation of multi-device survey strategies and methodological 

research on these practices will support each other. 

On a few occasions this thesis referred to mobile usability, 

which is a field that survey researchers will need to learn more about. 

Several studies on mobile ergonomics have shown that the user 

interaction with small touchscreens has its very own laws. In a study 

on mobile phone and PDA users, Chen et al. (2011) found that 76 

percent of the respondents typed with one hand and 88 percent of them 

used the thumb to do this. Factors that had not been accounted for 

before, such as a person's thumb size, have been proven to influence 
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the mobile input experience (Balakrishnan & Yeow, 2008). When Park 

and Han (2010) investigated input accuracy of one-handed thumb 

interaction, they found that mobile screen areas differ in input 

accuracy. On the whole, regions located in the left part of the screen 

were found accurate and regions in the bottom edge regions inaccurate. 

They also suggest that people press small touch keys more carefully 

than large touch keys, in line with the research by Xiong and Muraki 

(2014) who found that smaller buttons increase muscle effort. The 

latter researchers further discovered that thumb movements on mobile 

phones supported by the adduction-abduction orientation (spreading 

and returning the thumb) are faster than in flexion-extension (bending 

forward and backward) orientation (Xiong & Muraki, 2014). 

 Such usability findings are interesting for survey research as 

they might translate to task handling within mobile surveys. For 

example, the efficiency of adduction-abduction movements seems to 

support the evidence which has been found in favor of navigation by 

scrolling in smartphone surveys (e.g. De Bruijne & Wijnant, 2014b; 

Mavletova & Couper, 2014). Mobile ergonomics, different from those 

of computer screens and mouse-keyboard input, are a possible source 

of new types of response effects, not recognized before. Research is 

needed to confirm whether they may affect survey completion to a 

measurable degree. 

 As large smartphones and small tablets approach each other in 

size, they create a continuum of screen size. Adapting questionnaire 

layout per type of mobile device should perhaps not be based on the 

usual distinction between smartphones and tablets, which relies on 

features such as access to the telephone network, but rather on screen 

size and the way the device is held in hand during task completion. 

However, there is no clear definition for when a device becomes so 

large that different ergonomic rules apply when completing a survey. 

Research to define this new kind of categorization is called for.  

For very small screens, new techniques such as text-to-speech 

(Couper et al., 2014) or speed-reading technology may increase the 

possibilities to present larger amounts of text. This might change earlier 

rules of thumb of mode effects. For example, visual modes of data 
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collection such as web surveys have been found to be related to 

primacy effects, while auditory modes such as telephone interviewing 

are associated with recency effects (Groves et al., 2004). Adding voice 

or using instantly appearing and disappearing text are both likely to 

lead to recency effects, since they make the respondent depend on his 

or her recall. It will be interesting to see if such techniques become 

commonplace and adopted by web surveys. 

Smartphones offer many more opportunities for data collection 

than browser-based surveys (Raento, Oulasvirta, & Eagle, 2009). 

Research has been conducted on topics such as app-based surveys 

(Wells et al., 2013b) and passive measurements of the respondent’s 

location (see e.g. Fernee & Scherpenzeel, 2013; Fernee & Sonck, 

2013). These topics were beyond the scope of this thesis but need at 

least to be mentioned. Combining survey data with the different types 

of passive data that wearable technology is able to produce will offer 

tremendous possibilities for survey researchers in the future. 

 Finally, one of the key elements of mobile task handling is the 

user's mobility (Oulasvirta & Brewster, 2008). Oulasvirta and Brewster 

(2008) called for more focus in research on the social context of the 

mobile user and the influence of the environment on the interaction. 

Although mobile respondents have been found to be most often at 

home, just as PC respondents, their location and social context even 

within home may differ from the PC respondents (De Bruijne & 

Oudejans, 2015). Findings such as longer breakoffs and completion 

times might not only be due to the technical differences of devices and 

input interface, but also to the differences between the environment and 

situational context of computer and mobile device users. Couper 

(2013b) concluded that the context of use, such as location and multi-

tasking of the respondent, is one of the issues on which little is known 

regarding mobile surveys. 

 

7.4.  Final remarks 

Staying aware of the fast changing internet is increasingly crucial for 

web survey researchers. If this thesis was condensed into a single 
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message, it would be that the mobile and multi-screening respondent 

should not be ignored by survey researchers. Whether or not surveys 

are adapted for mobile browsers, the mobile respondent will be there.  

Developing present-day web questionnaires requires decision-

making at different levels. When defining a web survey strategy for the 

multi-device internet, trade-offs possibly need to be made between 

different types of survey error. One has to decide whether to accept all 

online devices or only a subset of current internet channels. This may 

be a choice between coverage error and nonresponse or measurement 

error. One answer to the multi-device dilemma could be to define an 

error margin which is acceptable considering the added costs of taking 

more exotic devices into account. Whatever approach is chosen, it is 

essential to monitor which devices are used in surveys. 

At a more practical level, it may be necessary to develop 

different versions for more complex visual question designs, or to 

define minimum requirements by screen size and to block outlier 

access. As the mobile industry is unlikely to stop innovating any time 

soon, default settings need to be defined for devices that are not 

recognized by the survey instrument. The alternatives in terms of visual 

presentation and interaction features are many and still largely 

uninvestigated in a multi-device setting. Simple designs have been 

found robust, but mobile technology provides new opportunities for 

visual presentation which should be investigated further. 

Interdisciplinary research - integration of survey methodology, 

psychology, mobile usability, and ergonomics - will be increasingly 

important. 

 Since web survey design implicitly follows the development 

of common internet standards, what is considered an optimal survey 

layout today will be outdated by tomorrow. What is important is that 

web survey researchers continue to monitor the trends in internet 

usage. The internet is still a new medium and evolving. Will it 

eventually reach a more stable form as the more traditional 

communication channels have done, or will it keep evolving 

perpetually – or will it, in turn, be overtaken by something else?  
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