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Abstract
Web probing -  that is, the implementation of probing techniques from cognitive interviewing in web 
surveys with the goal to assess the validity of survey items -  has recently found its way into the 
toolbox of (cross-cultural) survey methodologists. These guidelines present the origins of web probing, 
its developments, the current knowledge on its implementation, analysis possibilities and tips for the 
implementation of web probing in the cross-cultural context. These guidelines summarize the main 
findings from two research projects on web probing funded by the German Research Foundation (DFG). 
Wherever possible and existing, findings from other research groups supplement this overview.
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1. Introduction

2. What is web probing?

In web probing, we ask, within the context of web surveys, open-ended questions as follow-ups to 
closed-ended questions. The follow-ups are called probes. These probes are modelled on cognitive 
interviewing probes and thus allow gaining insights into the answering and thought processes of 
respondents. Figure 1 provides an example of a probe (screen). After having answered the closed-ended 
question "How important is it that citizens may engage in acts of civil disobedience when they oppose 
government actions"? respondents receive the probe "What ideas do you associate with the phrase 'civil 
disobedience'? Please give examples."

Figure 7: Example of a probe Implemented In a web survey

Among the probe responses received for the above question were (in US-English; spelling not 
corrected):

• protests

• protest marches...non voilent / letter writing / picketing

1



• sit ins,nonviolent protests.some targeted remarks or barbs aimed at a politician without hatred or bias...i 
can remember a little of the watts riots from what my family showed me

• unsure

• I believe that non-violent disobedience is the only acceptable form, so that would include protesting 
unfair practices with marches and rallies to make sure the lawmakers were aware of the discontent.

2 .1  O rig in : cogn it ive  in te rv iew ing

1 Funding of the German Research Foundation (DFG) for "Optimizing Probing Procedures for Cross-National Web Surveys", 

(2012-2015, CIC0M2, BR 908/5-1) and "Enhancing the Validity of IntercuItural Comparative Surveys: The Use of Supplemental 

Probing Techniques in Internet Surveys" as part of SPP 1292: Survey Methodology (2010-2013, CIC0M. BR 908/3-1).
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Table //Comparative perspective on cognitive interviewing vs. web probing

Cognitive interviewing Web probing

Sample size of 
respondents

+ Large sample sizes Et good assessment of 
prevalence of errors / patterns possible

- Typically small sample sizes

Coverage of target 
groups

+ Special target groups, including illiterate, 
old, poor, ill, etc. can be reached

- Only online population can be reached

Geographical
coverage

+ Larger coverage as long as people have 
Internet access

-
Typically limited to specific geographical 
areas

Probing
+ Flexible, spontaneous probes possible, 

reacting towards unforeseen issues
Standardized probes 
comparability

-
If flexible and spontaneous approach 
prevails-^ potential lack of comparability

Standardized probes potentially 
insufficient information

Focusing on web probing, one can summarize the advantages and disadvantages of web probing as 
follows:

Among the advantages of web probing vis-a-vis cognitive interviewing are:

• ease of recruitment of large sample sizes;

• access to geographically/demographically diverse respondents, often with the possibility to quota­
control the sample;

• elimination of interviewer effects thanks to standardized probing and an anonymous survey environment 
which reduces social desirability effects;

• no requirement of interviewers and thus no (additional) recruitment and training period required;

• the time needed for data collection is shorter;

• no need for transcriptions;

• in the cross-national context, relative ease of organizing a comparative study.

On the negative side, the disadvantages of web proving vis-a-vis cognitive interviewing include:

• its restrictions to population groups that can be reached online (e.g., via online access panels or 
crowdsourcing platforms) and that are sufficiently skilled in reading and writing;

• the lack of motivation by an interviewer and consequently an increase in probe nonresponse;

• the lack of interactivity, which would allow spontaneously acting on issues coming up in the probe 
response or which would allow rephrasing a probe that turns out to be problematic within the fielding 
context.

2 .2  R e la te d  con cep t: c row dsou rc in g

Crowdsourcing "is the distribution of tasks to large groups of individuals via a flexible, open call" 
(Chandler Ft Shapiro, 2016, p. 54). Increased interest in crowdsourcing has led to the development of 
online labor markets (e.g., Amazon Mechanical Turk, MTurk, mainly including US citizens), and these 
allow academia to easily recruit convenience samples. Murphy, Keating, and Edgar (2013) and Edgar et



2 .3  R e la te d  co n cep t: c lo se d -e n d e d  p ro b e s

The research team around Scanlon (2016) has increased the scope of web probes to not only include 
open-ended probes but also targeted closed-ended probes. The closed-ended probes are used to take up 
Issues Identified during traditional cognitive Interviewing. The goal is to be able to quantify cognitive 
interview findings in web surveys.

Figure 2 aims at systematizing the different developments that currently shape the evolving field of 
transferring techniques from cognitive interviewing to the online context. A distinction is made 
between synchronous and asynchronous communication. The former refers to a coordinated 
communication where an interviewer initiates and conducts a real-time interview; the latter refers to a 
communication that is based on an input (the web survey) that can be answered independently and at 
any time. Another distinction pertains to type of implementation, including different modes and mode 
combinations.

Type of

communication

Type of

implementation

Cognitive
interviewing

Figure 2: Web probing in the context of similar testing methods
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2 .4  R e la te d  concep t: o p en -en d ed  q u e s t io n s  in  g en e ra l

3. Implementation of probing in a web survey

3 .1  P ro b e  types

Web probing is an extension of cognitive interviewing and uses similar techniques. Different probe 
types can be used to address different issues. In the GESIS research projects, we have focused on:

• Category-selection probing: asking respondents for their reason(s) for having chosen a specific response 
category (e.g., "Please explain why you selected [chosen answer value; e.g. 'completely agree'])." The 
responses usually take the form of a short argumentation. Category-selection probing is useful for 
checking whether the categories make sense to respondents, whether they are complete, distinct and 
allow enough differentiation or too much differentiation. Furthermore, category-selection probing can 
reveal silent misunderstandings of an item, that is, understandings that to the respondents make sense 
but which are not in line with the research goals.

• Comprehension probing: asking respondents to define how they understand a certain term, what ideas 
they associate with a certain term in general, or what a question is aiming at In a more abstract manner 
(e.g., "What do you consider to be a 'serious crime’?"). The responses typically take the form of a 
definition or a list of things (themes) that respondents think of in the context of the requested term. 
Comprehension probing is ideal for testing whether a term is understood as intended by the researcher.

• Specific probing: focusing on a particular detail of a term, on specific aspects that got activated in the 
context of a given question (e.g., "Which type of immigrants were you thinking of when you answered 
the question?") Once again, the responses, often short ones, typically contain a list of themes. Specific 
probes are very useful for getting an understanding of the breath that certain terms can have. For 
example, the term "immigrant" triggers associations of many different concepts such as specific 
countries or regions, and different attributes such as reasons to immigrate (asylum seekers), religious 
background, race, ethnicity, etc.

These probe types based on Willis (2005) and Prüfer and Rexroth (2005) worked well both in Germany 
and internationally in Canada, Denmark, Spain, Hungary, Mexico, the UK, and the US (countries in 
which we implemented web probing in our studies).
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In sum, web probing hinges on the suitability of the chosen probe type and also on its specific 
formulation. The researcher has no chance to amend the probes during individual web survey sessions; 
therefore, the probe needs to be as targeted as possible and in line with the desired response format 
(see for similar requirements for open-ended questions in general, Züll, 2016).

In cross-cultural cognitive interviewing studies, current research is investigating which cognitive 
methods do not work across cultures in an equivalent fashion. Paraphrasing is one of those techniques 
where some groups of respondents fail to provide usable answers (Willis, 2015). Similar research 
crossing wider cultural boundaries is missing for cross-national web probing.

3 .2  P ro b e  p la cem en t

To disentangle the response process for the closed-ended questions from the probing process and thus 
to keep the 'usual' survey experience of closed-ended questions as stable as possible, we have 
implemented the probe on a separate screen following the respective closed-ended question (e.g., Behr, 
Kaczmirek, Bandilla, Et Braun, 2012), as shown in Figure 3.

Figure 3: Closed-ended Item and probe on next screen, making use of automatically Inserting the previous answer Into the 

next question

2 Sessions "Web probing methods for pretesting" and "Web probing: considerations, uses, and practices"

https://ww2.amstat.org/meetings/qdet2/OnlineProgram/Program.cfm?date=11-11-16


However, if there are many probing questions in a survey, respondents might show signs of learning 
and start answering differently to closed-ended items due to their anticipation of an open-ended 
question and the required thought processes. First research by Fowler Ft Willis (2016) looked into 
whether respondents' answers to c/osed-ended questions differ depending on whether questions are 
probed immediately afterwards (embedded) vs. at the end of the survey (retrospective) -  with 
inconclusive results. Couper (2013) finds some effects when a probe or 'commenting', as he calls it, is 
systematically implemented for a series of items in a survey (10 items of a scale in his case). This issue 
certainly should be followed up in research, that is, effects on elosed-ended items depending on the 
number of probes and on whether probes appear on the same screen as the item, on a subsequent 
screen, or right at the end of a survey.

Beyond (possible) effects on e/osed-ended items, Fowler Ft Willis (2016) looked into the number of 
themes mentioned, depending on whether probes are embedded or asked retrospectively. Overall, 
similar themes are presented, albeit with a slight tendency to more relevant probe answers in the 
embedded condition.

3 .3  P ro b e  p resen ta tion

As mentioned before, we have asked the probe on a separate screen (see Figures 4 and 5). To alleviate

What do yo u  consider to be a "serious crime?"

The question was: "And how important is it that people convicted of serious crimes lose their citizen rights?"

Figure 4: Specific probe
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3 .4  S e q u e n c e  o f p ro b e s

Regarding the sequence of probes, a researcher needs to make two decisions, first, regarding the 
sequence of probes referring to the same item, and second, regarding the sequence of probes across 
the entire survey.

Probes referring to the same item -  the sequence o f multiple probes

Researches may want to follow up on one item with several probes, because several aspects are 
worthwhile investigating, e.g. the reasons that lead to the selection of an answer option by the 
respondent and the understanding of a key term.

In an experimental study, we tested the sequences

• category-selection probe/specific probe/comprehension probe vs.

• comprehension probe/specific probe/category-selection probe.

Probes across the entire survey -  positioning o f probes across the survey

3 .5  N u m b e r o f p ro b e s

The sequence of probes is closely connected to the number of probes. We can report our project 
experiences, which go up to maximum 8 or 9 probes in a 15-minute survey -  which seemed to work 
well. We usually took care to have the probes and a certain number of closed-ended items take turns, 
that is, there were no scales with many items which were probed one after the other. In case all items 
from a longer scale were relevant, we implemented splits to have only subgroups of respondents 
receiving a given set of probes, which then allowed testing much more items in a survey (Meitinger Et 
Behr, 2016).

In our projects, respondents were informed on the existence of open-ended questions on the 
introduction screen (see below), but the survey was on purpose not framed as a pretest. Differently 
framed introductions (e.g., as a pretest) may have an effect on the number of probes one can ask. Also
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the respondent source (online access panel, MTurk, etc., see section 3.8) may play a role concerning the 
willingness to answer probes. These issues require further investigation.

For illustration purposes, we gave the following information at the start of the survey.

Throughout the survey, please take into account the following instructions:

• There are no "right" or "wrong" answers to the questions. Please give the answer that best 
corresponds to your opinion.

• The survey is unusual in that, for some questions, we ask you to provide reasons for your answer or 
to describe what you had in mind when answering.

• Please take some time to answer these open questions. Your answers will help us to better 
understand the data which we collect in different countries.

3 .6  T ex t b o x  s iz e

Guiding respondents in their answer behavior by adjusting the text box size to the probe type can also 
help to prevent mismatching answers, that is, answers that do not fit to the probe type.

3 .7  N o n re sp o n se  reduction  &  too l suppo rt

Depending on the source of respondents (online panel, crowdsourcing platforms such as MTurk), 
nonresponse may or may not be an issue. Apparently, in MTurk nonresponse is not that big of a 
problem, since respondents are paid for a successfully performed service (Lee, 2015). But also in our 
online panel surveys in the GESIS research projects, we were, in general, positively surprised by the 
amount of useable answers. The mean nonresponse rate was 9°/o when calculated for 30 different 
questions in two surveys (Kaczmirek, Meitinger, ft Behr, 2015). But it can also reach up to 3O°/o, 
especially if lack of motivation is combined with high levels of lack of knowledge on or interest in a 
certain concept or topic (Behr et al., 2014).

The probe nonresponse conversion tool (Kaczmirek et al., 2017) can equally be used after data 
collection to automatically code nonresponse so that the remaining answers are quickly available for 
substantive analyses.
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As a side note: (Some) online panel providers allow oversampling without incurring additional costs so 
that a certain degree of probe nonresponse can be compensated.

Table 2: Categories of nonresponse

Category Type o f Probe Nonresponse

Category 1 Complete nonresponse: respondent leaves a text box blank

Category 2 No useful answer: response is not a word e.g., "dfgjh"

Category 3 Don't know: e.g., "I have no idea," "DK,’' "I can't make up my mind"

Category 4 Refusal: e.g., "no comment,” "see answer above”

Category 5
Other nonresponse: responses that are insufficient for substantive coding: e.g., ”my personal experience," "it 

depends," "just do," "just what it is"3 4

Category 6 One word only: respondent just writes a single word, e.g., "economy"3

Category 7 Too fast response: respondent takes less than two seconds to answer

3 .8  A c c e s s  to  re sp o n d en ts

Several ways to recruit respondents can be distinguished:

3.8.1 Probability-based panels

3.8.2 Online acce ss  panels for national and international surveys

An online (access) panel is constituted of a group of respondents who have voluntarily signed up for

web probing using online access panels: Meitinger (2017), Behr et al. (2012), Behr et al. 
essentially all research conducted in the two GESIS research projects referred to in these

3 The applicability of nonresponse categories 5 and 6 depends on the desired research interest.
4 https://www.esomar.org/knowledae-and-standards/research-resources/28-auestions-on-online-samplina.php (7/29/2016).
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3.8.3 Crowdsourcing platforms

Research increasingly draws on crowdsourcing platforms to recruit participants for certain tasks (see 
section 2.2), that is, on online platforms where people who are willing to complete tasks are matched 
with people who request the completion of such tasks (Chandler ft Shapiro, 2016). Examples include 
Amazon Mechanical Turk (MTurk) or TryMylll, a remote usability testing service. These platforms are a 
preferred means for recruiting convenience samples, particularly in the US. Also Facebook can be used 
in a similar vein to recruit respondents, even though it does not share the typical 'labor environment1 of 
these crowdsourcing platforms.

Examples of web probing using crowdsourcing platforms/Facebook: Edgaretal. (2016)

3.8.4 Own resources

Proprietary panels or an own respondent pool may equally be used for recruiting respondents. The US 
Census Bureau, for instances, manages a nonprobability "affinity" panel that can be used for research 
for the Census Bureau's own purposes (Childs, Clark Fobia, Holzberg, ft Morales, 2016).

4. Stages of implementation and analysis potential

Both the introduction to these guidelines and Figure 2 advocate web probing as a pretesting technique 
to assess the quality of questions prior to fielding the main survey. We will argue that it can be used at 
the pretesting stage, but also as part of the main survey and, finally, as a post-hoc evaluation tool.

4 .1  P re te s tin g  s ta g e

Scanlon (2016) follow the same sequence, that is, cognitive interviewing followed by web probing, but 
their approach includes closed-ended probes in web surveys built on the basis of cognitive interviewing 
results. Their aim is to quantify the findings from cognitive interviewing.

Edgar et al. (2016) go the other way round, recommending to start with web probing ("crowdsourcing" 
in their terminology) for a rough overview of all kinds of issues, to continue with focused in-depth 
cognitive interviewing, and then ideally to have another round of web probing. Where resources are 
insufficient, web probing alone may be an option to solve at least some of the questionnaire design 
issues that may otherwise go unnoticed.

Turning to the international context, web probing at the pretesting stage may become interesting if 
cognitive interviewing is not viable (e.g., no cognitive labs in some countries, extensive training



required, etc.), or if cognitive interviewing can only be done in one or two countries, but should be 
supplemented in additional countries by means of web probing.

All these approaches show that there is not yet a generally recommended approach.

4 .2  M a in  p roduction  s ta g e

"[t]hrough qualitative and quantitative review of random probe responses the survey 
researcher has an opportunity to increase his own sensitivity to what his questions mean to 
actual respondents [...] In research in other cultures-and under some conditions in one's own 
culture—it forms a useful supplement to standard attitude survey methods". [Schuman, 1966, p. 
222]

4 .3  P o s t-h o c  eva lu a tio n

Behr et al. (2014) explored the meaning of civil disobedience in a cross-country perspective and thus 
explained distribution anomalies in the ISSP data. Meitinger (2017) combined web probing with 
quantitative measurement invariance tests to assess the equivalence of ISSP items measuring 
constructive patriotism and nationalism. By using web probing, Meitinger could locate a problematic 
item as identified with the measurement invariance tests and explain the reasons for the missing 
comparability: The translations of the item "social security benefits" had a varying lexical scope and 
many Mexican respondents silently misunderstood this term as referring to the security situation in the 
country (e.g., prevalence of crime).



In a more general manner, Braun, Behr, Ft Kaezmirek (2013) elucidated the meaning of "immigrants" in 
a cross-national perspective by probing attitude items on migration from the ISSP. While immigrants 
can more or less easily be translated into different languages, its interpretation in a cross-country 
perspective has repeatedly been questioned (see also Heath, Fisher, Ft Smith, 2005).

5. Use cases: Errors, themes, and response combinations

In the following, we present different uses of the probe answers. Probe answers can be used for 
detecting errors. In such a case, errors may be coded along the components of the response process, 
that is, comprehension, retrieval, judgment, and response (Tourangeau, Rips, Ft Rasinski, 2000). Errors 
can then include issues such as 'vague topic' and 'unclear question,' 'problematic term,' or 'information 
unavailable.' The error analysis can be based on already established error code schemes, such as the 
Question Appraisal System (Willis Ft Lessler, 1999) or the error coding schema by DeMaio and Landreth 
(2004).

Web probing can equally be implemented to shed light on response patterns for a combination of items 
that -  in theory -  should not be correlated or should not receive the same level of (dis-)agreement 
(e.g., items with reversed wording, opposing subdomains of an item, etc.). Thanks to the web mode, 
probes can automatically be triggered when a certain contradictory answer combination occurs. Behr, 
Braun, Kaezmirek, and Bandilla (2012) thus explain why two gender items, one traditionally slanted and 
one slanted towards an egalitarian position, both receive levels of disagreement or agreement, 
respectively, even though this is not in line with the original measurement goals (see for a cognitive 
interviewing study on seemingly contradictory response combinations, Campanelli, Gray, Blake, and 
Hope, 2016).

6. Analysis of probing data

The analysis of probing data is what requires most time. In the following, we describe, albeit briefly, a 
full-fledged analysis approach, including coding schema development, coding, and statistical analyses.5 
However, superficial insights for certain probe types might already be provided by automatic text

5 For a detailed description of content analysis, please refer to Früh (2011, in German) or to Krippendorff (2013, in 
English) or Neuendorf (2017, in English) Also the GESIS Survey Guidelines on open-ended questions provide 
information on possible analysis approaches (Züll, 2016).
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analysis tools, e.g. the visualization tool Wordle (http://www.wordle.net/) or the text analysis tool 
TAPoRware (http://taporware.ualberta.ca/).

Coding schema development can start from scratch based on the given probe answers and patterns 
that emerge from those (inductive development). A large enough sample of answers should be drawn 
upon for this purpose. Coding schema development may also start from theory and translate 
hypotheses on the research topic into codes (deductive development). A combination of both 
approaches Is also possible.

Coding schemata Include definitions of codes, coding rules (e.g. on what to exclude or include), and 
example answers for the different codes. The schemata should be set up In such a way that they can be 
consistently understood and followed by (several) coders not Involved In coding schema development.

A finalization of a coding schema should occur only after a few trial runs (of coding small numbers of 
open answers). Trial runs help to uncover problems In the coding rules and potentially even in the 
codes.

Coders need to be trained on the final coding schema, by explaining It to them and by having several 
rounds of exercises and feedback. Once they master the coding schema, one coder can code the entire 
data set. Otherwise, several coders should consistently be trained on the coding.

7. Special case: Cross-cultural web probing

If a coding scheme Is developed Inductively, that Is, based on the respondents' answers, It Is paramount 
that responses from all languages are taken into account so that the categories do not lean towards a 
specific language (and culture/country), at the expense of response patterns In other languages (and
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cultures/countries). Further advice on translation, code schemas, and coding in a comparative context 
can be found in Behr (2015).

Cross-cultural web probing presupposes, of course, that all items, probes, motivational statements, error 
messages -  all text that can appear online -  is available in the different country languages. More on 
translation of questionnaires can be found in Behr, Braun, Et Dorer (2017).

8. Conclusion

In sum, web probing is a valuable contribution to the methodological tool box of social science 
researchers. Nevertheless, besides its strengths, its limitations should be considered prior to any use: Use 
a method for what it can achieve. Don't overload a method with things for which it isn't made (see also 
d'Ardenne Ft Collins, 2016).
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