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Review

Question Order Effects in
Cross-Cultural Web Probing:
Pretesting Behavior and
Attitude Questions

Patricia Hadler1

Abstract
Cognitive pretesting is an essential method of piloting questionnaires and ensuring quality of survey
data. Web probing has emerged as an innovative method of cognitive pretesting, especially for cross-
cultural and web surveys. The order of presenting questions in cognitive pretesting can differ from
the order of presentation in the later survey. Yet empirical evidence is missing whether the order of
presenting survey questions influences the answers to open-ended probing questions. The present
study examines the effect of question order on web probing in the United States and Germany.
Results indicate that probe responses are not strongly impacted by question order. However, both
content and consistency of probe responses may differ cross-culturally. Implications for cognitive
pretesting are discussed.
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Pretesting questionnaires before fielding is considered indispensable by both elementary textbooks

and experienced researchers in order to ensure data quality (Presser & Blair, 1994; Presser et al.,

2004). Cognitive pretesting asks respondents to verbalize their thought processes while answering

survey questions (Beatty & Willis, 2007). The method is used to evaluate respondents’ answer

process, identify problems they encounter while answering survey questions, and, based on these

findings, suggest question revisions prior to data collection (Willis, 2015a).

Until recently, cognitive pretesting took place mainly in the form of face-to-face interviews

(Willis, 2005). In a cognitive interview, a participant is presented a survey question by an inter-

viewer and answers it. This is followed by one or several “specific questions or probes about how the

participant set about answering the question being tested” (Collins, 2015, p. 14). For instance, a

respondent may answer a survey question on their past behavior. Subsequent probing questions

might ask how the respondent remembered their past behavior or what type of activities they
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included in their answer. Once the probes have been answered, the interviewer and participant move

on to the next survey question and probes relating to this question. If the next question is an attitude

question on the same topic, probing questions may be used to understand why the respondent agreed

or disagreed with the statement or how they came to their answer.

In the past decade, web probing has developed as a complementary self-administered form of

cognitive pretesting (Behr, Braun, et al., 2012; Behr, Kaczmirek, et al., 2012). Implementing prob-

ing techniques from cognitive interviewing into web surveys has proven especially useful to test web

surveys in the same mode (Fowler &Willis, 2020, p. 466) and has gained popularity in the context of

cross-national pretests (Behr et al., 2020; Braun et al., 2014). Online probes are open-ended ques-

tions that directly relate to a foregoing (usually closed-ended) survey question (Behr et al., 2017).

Web probing encounters higher levels of nonresponse and generates shorter probe responses than

cognitive interviews (Lenzner & Neuert, 2017; Meitinger & Behr, 2016). However, previous

research indicates that both modes generate similar findings (Meitinger & Behr, 2016) and lead

to similar revisions (Lenzner & Neuert, 2017).

Regardless of mode, the focus of cognitive pretesting lies on testing individual questions rather

than the questionnaire as a whole (Lenzner et al., 2016). Cognitive pretests take place at an early

stage in questionnaire development and usually examine only parts of questionnaires. In conse-

quence, question sequence in cognitive pretesting must not necessarily be identical to that in the later

survey. Ultimately, analysis of cognitive pretesting rests on the assumption that pretest results are

independent of a tested question’s position during pretesting.

Although cognitive pretesting has been used in the past to understand the causes of question order

effects (Bishop, 1992; Bishop et al., 1985), the reverse effect of question order on cognitive pre-

testing has yet to be examined. To date, we do not know whether the order of presenting survey

questions affects the responses given to probing questions and, if this is the case, whether this can

impact revisions to survey questions. This research gap is all the more surprising, as the order of

presenting questions can influence the response to survey questions (e.g., Schwarz & Sudman,

1992), and the response to survey questions is in turn known to influence respondents’ likelihood

of giving substantive probe responses (Zuell & Scholz, 2015). Should probe responses be impacted

by the sequence of survey questions in a cognitive pretest, this endangers the validity of cognitive

pretest results and, in consequence, the quality of the final questionnaire and survey data.

Question order effects “occur most when two questions are asked sequentially on the same topic

or very similar topics” (Stark et al., 2018, p. 28; Tourangeau et al., 2003). One such case is the

presentation of behavior and corresponding attitude questions. Questionnaires frequently include

both question types, as many psychological frameworks use attitudinal measures to explain or

predict behavior (most prominently in the theory of reasoned action; Ajzen & Fishbein, 1980; and

the theory of planned behavior; Ajzen, 1985). Attitude–behavior consistency is generally moderate

(Ajzen & Fishbein, 1977) and can be impacted by question order (Budd, 1987).

Even well-documented question order effects vary across countries. Reasons for differences in

question order effects between countries are manifold, including substantive, topic-specific differ-

ences between countries but also differences in survey response styles (Stark et al., 2018). Moreover,

past research on web probing has repeatedly pointed to cross-cultural differences in probe response

quality irrespective of survey response behavior (e.g., Meitinger et al., 2019).

The research presents an experimental study on the effects of question order of a behavior and

attitude survey question on probe responses in cross-cultural web probing. The following section

discusses the potential influence of question order on probe response content and consistency. The

topic of fare evasion is introduced as an example of related behavior and attitude questions. Next, the

research design is presented, followed by results. The discussion outlines the implications for web

probing methodology.
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Question Order and Probe Responses

Examining the impact of question order on open-ended probes differs in several ways from analyz-

ing closed-ended survey questions. For one, responses to open-ended questions are not limited by

predefined answer categories (Reja et al., 2003). Moreover, examining order effects for probes is

more complex as it involves not just two questions but at least four: two survey questions and two

probes. On the other side, surveys and cognitive pretests have in common that they are founded on

the dialogue structure of asking and answering and the reliance on contextual information to inter-

pret questions and give meaningful answers (Conrad et al., 2014).

Probes can directly follow the survey question they pertain to (concurrent or embedded probing)

or be administered after several or all survey questions (retrospective probing; Collins, 2015, p. 120).

The rationale behind concurrent probing is that respondents are better able to recall their thoughts

while answering the survey question and do not postrationalize their survey responses. Retrospective

probing can be used to prevent probes from influencing thought processes during and responses to

subsequent survey questions. To date, there is little research comparing the effects of concurrent and

retrospective probing on probe responses (for a notable exception, see Fowler &Willis, 2020), nor in

how far concurrent probing of related survey questions impacts responses to subsequent survey and

probing questions. This study focuses on concurrent probing, where such question order effects are

considered more likely to occur and endanger probe response quality.

The following sections apply two main perspectives of examining order effects to the context of

cognitive pretesting. The first perspective focuses on the single probe and the occurrence of probe

response content as a function of question order. The second analytical perspective examines the

relation of responses to one another in the form of reported attitude–behavior consistency. The third

section adds a cross-cultural perspective to question order effects in general and particularly web

probing.

Probe Response Content

In its simplest form, testing for question order effects can be carried out by comparing responses as a

function of question order. This main effect of question order on the response to the later shown

question has been coined unconditional order effect (Rasinski et al., 2012). In contrast, conditional

order effects do not automatically occur when a question is preceded by another question, but only

when the respondent gives a certain answer to that preceding question. Thus, conditional order

effects take into account a possible “interaction between question order and response to the ante-

cedent question” (Smith, 1992, p. 164).

Imagine that a survey question on a behavior is asked, followed by a probe. This, in turn, is

followed by a survey question on the attitude toward that behavior and another probe. The Gricean

(1975) maxim of relation expects respondents to offer relevant information to these probes. For

instance, a respondent is asked a behavior question on fare evasion, such as “Have you ever used

public transport without having a valid ticket?” The respondent is asked to explain her answer in an

open-ended probe. The answer to this probe should pertain to their behavior (i.e., “I have never

avoided the fare and always buy a ticket”). A subsequent attitude question may ask how she feels

toward people avoiding the fare. The response to a probe following this question should relate to her

attitude (i.e., “avoiding the fare is absolutely wrong because other people pay the price”).

The order of presenting the two survey and subsequent probing questions may impact probe

responses. When respondents are first presented the behavior survey question and probe, they may

elaborate on both their behavior and attitude. When respondents are subsequently presented the

attitude survey question and probe, they might be less inclined to elaborate on their attitude a second

time. Such an effect could be caused by another conversational maxim, known as the norm of
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nonredundancy (Clark & Haviland, 1977), which requires information provided by each party to be

new, not reiterating information the recipient already has (Schwarz, 1995). This situation describes a

conditional order effect, in which the occurrence of probe response content is a function of both

question sequence and whether this content has already been mentioned in answer to the first-shown

probe. More precisely, in the abovementioned scenario, attitude-related probe response content

should decrease when the behavior survey question is presented first and the respondent already

mentioned their attitude in response to the anteceding probe.

However, researchers have also considered the notion of unconditional question order effects on

probe responses, with pretest participants being inclined to “provide less information to later probes

because they believe they have already provided relevant information” (Fowler & Willis, 2020,

p. 463, italics by author). In this scenario, respondents would be less likely to mention content in

answer to the second-shown probe regardless of which content they included in response to the first-

shown probe. Such an effect would be particularly problematic if content indicating problems with a

survey question are not uncovered, such as difficulties understanding a term used in the question,

retrieving the information required, or finding a suitable answer category.

The applicability of the communicative principles underlying potential question order effects has

not been tested in a web probing context. However, web probing implements the same or very

similar probing techniques and sequence as cognitive interviewing, implicitly assuming similar

communicative principles. Following this notion, the possibility of unconditional and conditional

question order effects leads to two hypotheses on the occurrence of probe response content in answer

to the second-shown probe in web probing:

Hypothesis 1:When first one survey question and subsequent probe and then a second survey

question and subsequent probe on a similar topic are presented, probe response content is

less likely to be mentioned in answer to the second-shown probe (unconditional question

order effect).

Hypothesis 2:When first one survey question and subsequent probe and then a second survey

question and subsequent probe on a similar topic are presented, probe response content is

less likely to be mentioned in answer to the second-shown probe if this content has already

been mentioned in answer to a previous probe (conditional question order effect).

Consistency of Probe Responses

Another important aspect when examining question order effects is how responses relate to one

another. In studies examining general and specific questions, Schwarz et al. (1991) found that the

correlation between marital and life satisfaction differed depending on question order when the two

questions were assigned to the same conversational context. Studies examining the relation of two or

more questions to one another have coined the term associational question order effect (Rasinski

et al., 2012).

The relationship of attitude and behavior measures is often described in terms of consistency.

Consistent responses are when attitudes and behavior correspond to each other, for instance when

respondents hold a positive attitude toward behavior that they (intend to) engage in and negative

attitudes toward behavior they do not (intend to) engage in. Reprising the example above, holding a

lenient attitude toward fare evasion would be consistent for respondents who commit fare evasion.

Many factors influence the strength of relationship between behavior and attitude questions, such

as strength of the attitude, visibility of the behavior, and psychological state of the respondent (Fazio

et al., 1978; Liska, 1984). Also, respondents with past personal experience with a behavior are more

likely to give consistent self-reports (Fazio & Zanna, 1981; Zanna et al., 1981).
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Regarding question order, consistency between behavior and attitude self-reports increases when

behavior-related questions are asked first (Budd, 1987). Respondents are likely to align their atti-

tudinal responses with self-reports on behavior, especially when they establish a normative principle

between two questions (Smith, 1992). An explanation for this effect is that attitudinal measurement

instruments can prompt in situ attitude formation rather than assessing pre-existing attitudes. Pre-

ceding questions are a possible source of accessible in-formation for context-dependent questions

(Bless & Schwarz, 2010). Respondents may base attitude judgments on information about their

reported behavior when the survey context supports this (Schwarz & Bohner, 2001). Based on the

notion of cognitive consistency (Heider, 1958), when attitudes are created or changed, this is mostly

done in a way that is consistent with behavior, thus reducing cognitive dissonance (Festinger, 1957)

and enhancing self-perception (Bem, 1967).

This leads to the following hypothesis concerning probe responses:

Hypothesis 3: Consistency of probe responses is higher when the behavior question is asked

first.

Cross-Cultural Question Order Effects in Web Probing

Much research on question order effects has examined one country only. However, even classic

question order effects vary across countries (Stark et al., 2018). For instance, question order effects

on the strength of relation between general and specific questions have been found across a range of

topics such as marital and general satisfaction (Schwarz et al., 1991) and customer satisfaction

(Schul & Schiff, 1993). A study on academic and general satisfaction reproduced the effect in a

German sample but could not replicate it with Chinese participants (Haberstroh et al., 2002). In the

aftermath, the applicability of the underlying conversational norms (Grice, 1975) to collectivist

cultures has been questioned (Schwarz et al., 2010). In a comparative study involving 11 countries,

Stark et al. (2018) find that both differences in survey response styles and topic-specific differences

contribute to explaining differing question order effects across countries.

Topic-specific differences between countries may impact question order effects for attitude and

behavior questions if, for instance, a certain behavior is more common or considered to be more

acceptable in one country. Returning to the example of fare evasion, Germany and the United States

have very different usage levels of public transport and dominant control systems for fare evasion

(Buehler, 2011; Buehler & Pucher, 2012). In the United States, most public transport stations have

paid areas that are physically secured in the form of ticket gates. In contrast, Germany relies on an

honor-based proof-of-payment system in which passengers can board public transport without prior

ticket control. Random ticket inspections and fines are used to enforce payment (Fürst & Herold,

2018). Research on public transport shows that revenue loss as a consequence of fare evasion is a

financial risk in proof-of-payment systems, as boarding without a valid ticket is much easier,

resulting in higher levels of fare evasion (Barabino et al., 2014). In the present case, cross-

cultural differences in self-reported behavior of fare evasion may result in differences in the atti-

tude–behavior relationship and impact question order effects.

Regardless of cross-cultural differences in survey responses, web probing experiments have

repeatedly revealed differences in probe response quality even between postindustrial, individualist

countries. Meitinger et al. (2019) found that American respondents generate higher levels of probe

nonresponse, provide fewer themes, write shorter responses, and take less time to respond than

German respondents. In another study, Meitinger et al. (2018) found that the sequence of asking

several probes following one survey question impacted response quality, with respondents from

different countries varying whether and in which way their response quality decreased. While U.S.
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respondents were likely to react with probe nonresponse, German respondents were hardly affected

by probe sequence. Thus, U.S. respondents generally show lower probe response quality than Ger-

man respondents, and probe response quality seems to be impacted more strongly in the United

States by contextual factors. However, these studies operationalized probe response quality using

measures such as probe nonresponse or length of response, and it remains unclear how the pre-

valence of probe response content or consistency might differ between countries as a function of

question order.

In summary, the effects of question order on probe response content and consistency are likely to

differ across countries, both due to differences in response to the survey questions and due to

differing probe response quality between countries. The present study defines cross-cultural differ-

ences as those differences between countries which cannot be explained by differences in survey

response behavior. An undirected hypothesis is formulated to account for differences between

countries:

Hypothesis 4: Content and consistency of probe responses differ by country.

Procedure

Research Design

An experimental setup was chosen which randomized the order of a behavior and an attitude survey

question and the subsequent probing questions in an online questionnaire. A general probe was used

following each survey question. General probes ask respondents to explain their thoughts while

answering; thus, the wording could be kept consistent across both survey questions. In the first

experimental condition, respondents were first shown the behavior survey question (S_beh), directly

followed by the probe (P_beh). They were then presented the attitude survey question (S_att) and

subsequent probe (P_att). In the second condition, the order of the questions was reversed, with

respondents first answering the attitude survey question (S_att) and probe (P_att), and thereafter the

behavior survey question (S_beh) and probe (P_beh). Figure 1 illustrates the two experimental

conditions.

The probing question was presented on a separate screen that repeated the question text as well as

the respondent’s survey response and asked them to state what they had thought about while

answering the question in an open text field. The topic examined was fare evasion. The behavior

question was drawn from the German General Social Survey (ALLBUS, 2000) and comprised four

delinquent behaviors. Respondents were asked how often they had avoided the fare in the past. They

could choose between six frequencies ranging from “never” to “more than 20 times” and a “don’t

remember” option. A general evaluative question on a range of behaviors fromWorld Values Survey

Wave 6 (2014) was chosen for the attitude question. Item sequence was adjusted to show fare

evasion as the first topic. Respondents were asked to indicate on a 10-point scale in how far they

felt that fare evasion could be justified. (Table A1 in the Online Appendix shows the wording of the

survey and probing questions.)

A web probing study with respondents from Germany and the United States was conducted

between July 25 and August 7, 2018. The main panel provider was Respondi AG, based in Germany,

who cooperated with an international partner to recruit the U.S. sample. Equal quotas for gender, age

(18–29, 30–49, and 50–64 years), and education (lower and higher) were used. Of the 1,947 panelists

who responded to the survey invitation, 1,248 were screened out and 400 (Germany: n¼ 192; United

States: n ¼ 208) completed the survey, resulting in a completion rate of 57% (Callegaro & DiSogra,

2008). The web probing study contained a range of experiments. The questions analyzed in this

study were from the middle of the survey and were shown directly after each other. Respondents

6 Social Science Computer Review XX(X)
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who did not answer any of the open-ended probing questions in the course of the web survey

(i.e., neither in the reported experiment nor in any part of the survey) were excluded from the

sample, resulting in a final sample of n ¼ 333 respondents (Germany: n ¼ 167; United States:

n ¼ 166). A w2 test of independence revealed no significant association between the experimental

condition and gender, age, or education in either country (Table A2 in the Online Appendix). The

average survey completion time of the total survey was 27.6 min in Germany and 27.4 min in the

United States for the final sample. Respondents were paid 2.00 Euros as an incentive for survey

completion.

Coding Scheme

In order to quantify probe response content and consistency, probe responses were coded using three

coding schemes. These codes served as dependent variables in the analyses. The first two coding

schemes relate to probe response content (Hypotheses 1 and 2), the third to consistency (Hypothesis

3). The first scheme indicated whether and what type of behavior- and attitude-related content was

contained in the probes. The second scheme was problem-based and indicated whether respondents

reported a questionnaire understanding problem with the behavior survey question. The third

scheme indicated whether responses to the two probes were consistent to one another.

Coding Scheme 1 was created by the author. After the initial coding scheme had been developed,

the author and a research assistant coded one of the probes. Following an evaluation of differences,

the scheme was refined to comprise more elaborate categorization rules. Then, both coders coded all

probe responses. Both probes were coded once for behavior- and attitude-related content. Cohen’s k
was strong, with values between .823 and .916 (Table A3 in the Online Appendix). Differences in

coding were discussed and the final codes assigned mutually. Table 1 gives an overview of all codes.

Figure 1. Experimental design.
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Coding Scheme 1: Behavior- and attitude-related content. For behavior-related probe response content,

the code indicated whether a respondent explicitly admitted to having avoided the fare in the past (1

¼ admit) or not (2¼ do not admit), either by explicitly negating or remaining vague about their past

behavior. If the probe response made no reference to the respondent’s past or present personal

behavior, it was coded as 0 ¼ no mention of behavior. For attitude-related probe response content,

the code distinguished between absolute condemnation (1 ¼ absolute condemnation) and a more

lenient attitude (2 ¼ lenient attitude). If the probe response did not contain any information on the

respondent’s personal attitude toward fare evasion, it was coded as 0 ¼ no mention of attitude.

Responses that contained neither behavior- nor attitude-related content were coded as

nonsubstantive. Answers in this category included nonresponse, single characters, off-topic remarks,

and other noncodable content.

The codes from Coding Scheme 1 were further recoded into binary variables to mark the presence

of behavior- and attitude-related probe response content. One code indicated whether a response

mentioned the respondent’s past or present personal behavior (1 ¼ yes, no) and a second code

whether it mentioned the respondent’s attitude in any form (1 ¼ yes, 0 ¼ no).

Coding Scheme 2: Problem-related content. The second coding perspective focused on problems

respondents reported while answering the survey questions and pointed to issues of question design.

Problems were classified along the cognitive process of survey response (Tourangeau et al., 2000)

for each survey question separately. Problems included misunderstanding of the term public trans-

port (i.e., to include airplanes or taxis) and the concept of fare evasion (i.e., whether or not to include

unintentional fare evasion).1 The present analysis includes the only problem that emerged with

sufficient size for quantitative analysis. This issue pertained to the behavior survey question (S_beh)

and pointed to a missing answer category to indicate that a respondent had never used public

transport before (1 ¼ ‘answer category missing’ mentioned, 0 ¼ not mentioned). This response

option is crucial to distinguish between honest customers and people to whom the question does not

apply.

Coding Scheme 3: Consistency of probe responses. The third coding scheme coded probe responses as

consistent (1 ¼ consistent) if the respondent (a) admitted to having avoided the fare in the past and

displayed a lenient attitude toward this behavior or (b) did not admit to the behavior and reported

absolute condemnation. Probe responses were coded as inconsistent (2¼ inconsistent) if the respon-

dent (c) admitted to the behavior but displayed absolute condemnation as an attitude or (d) did not

admit to the behavior but displayed a lenient attitude. If probe responses did not contain both

behavior- and attitude-related content, consistency was coded as unascertainable (3 ¼
unascertainable).

Data Analysis

Binary logistic regression models were carried out to examine the occurrence of probe response

content and a multinomial logistic regression to examine the consistency of responses to one

another. The dependent variables regarding the occurrence of probe response content were the

binary behavior and attitude variables from Coding Scheme 1 and the problem-related content from

Coding Scheme 2. The dependent variable for the consistency of probe responses was Coding

Scheme 3.

Question order (1 ¼ behavior question first, 0 ¼ attitude question first) was used as a main

predictor to test Hypotheses 1 and 3. To test whether previously mentioned probe response content is

less likely to be mentioned in response to the second-shown probe (Hypothesis 2), two dummy

variables were created that signified that the respective content had already been mentioned in

10 Social Science Computer Review XX(X)
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answer to the previously shown probe (1¼ probe response content mentioned previously, 0¼ probe

response content not mentioned previously). One dummy variable indicated this for behavior-

related, the other for attitude-related content. As problem-related content was only coded for the

behavior survey question, no dummy variable was created for the previous occurrence of problem-

related probe response content. Country was inserted as a main predictor (1¼ Germany, 0¼ United

States) to examine cross-cultural differences (Hypothesis 4).

As past research has demonstrated the impact of survey response on responses to open-ended

questions (Zuell & Scholz, 2015) and question order effects may be impacted by survey response

behavior (Stark et al., 2018), models controlled for the response to the preceding survey question.

To this end, survey responses were recoded into binary variables using the same logic as in

Coding Scheme 1 (behavior question S_beh: 1 ¼ admit, 0 ¼ do not admit; attitude question S_att:

1 ¼ lenient attitude, 0 ¼ absolute condemnation). Gender (1 ¼ women, 0 ¼ men) and age were

Table 2. Response Distributions for Survey and Probing Questions.

Germany United States

Behavior
Question First

% (n)

Attitude
Question First

% (n)

Behavior
Question First

% (n)

Attitude
Question First

% (n)

Behavior survey question (S_beh)
Admit to fare evasion 54 (43) 51 (44) 16 (11) 15 (14)
Do not admit 46 (37) 49 (43) 84 (59) 85 (82)
Attitude survey question (S_att)
Absolute condemnation 40 (32) 61 (53) 37 (26) 36 (35)
More lenient attitude 60 (48) 39 (34) 63 (44) 64 (61)

Probe following behavior question (P_beh)
Behavior-related content (Coding Scheme 1)
Admit 45 (36) 38 (33) 10 (7) 8 (8)
Do not admit 13 (10) 26 (23) 57 (40) 51 (49)
No behavior-related
content

43 (34) 36 (31) 33 (23) 41 (39)

Attitude-related content (Coding Scheme 1)
Absolute condemnation 5 (4) 9 (8) 3 (2) 5 (5)
More lenient attitude 34 (27) 28 (24) 7 (5) 3 (3)
No attitude-related
content

61 (49) 63 (55) 90 (63) 92 (88)

Problem-related content (Coding Scheme 2)
“Answer category
missing” mentioned

0 (0) 0 (0) 33 (23) 17 (16)

Not mentioned 100 (80) 100 (87) 67 (47) 83 (80)
Probe following attitude question (P_att)
Attitude-related content (Coding Scheme 1)
Absolute condemnation 26 (21) 48 (42) 30 (21) 30 (29)
More lenient attitude 45 (36) 26 (23) 43 (30) 40 (38)
No attitude-related
content

29 (23) 25 (22) 27 (19) 30 (29)

Behavior-related content (Coding Scheme 1)
Admit 4 (3) 6 (5) 3 (2) 1 (1)
Do not admit 3 (2) 3 (3) 7 (5) 3 (3)
No behavior-related
content

94 (75) 91 (79) 90 (63) 96 (92)
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included as covariates as fare evasion has been associated with young men (Cools et al., 2018). Past

studies have linked the strength of question order effects to lower education (Narayan & Krosnick,

1996), though this has been disputed in more recent studies (Stark et al., 2018; education: 1¼ low, 0

¼ high). There is no previous research indicating whether the tendency toward social desirability

responding impacts the likelihood of responding to probing questions. As the topic of fare evasion is

potentially sensitive, the short scale for social desirability responding (KSE-G; Kemper et al., 2014)

with the two dimensions “exaggerating positive traits” and “minimizing negative traits” were

included as metric covariates in all models.

Prior to analysis, the prerequisites of logistic regression were tested. The multicollinearity diag-

nostic for metric and dichotomous predictors revealed good results, with all variance inflation

factors (VIFs) slightly above 1. All models had few outliers. Data analysis was carried out using

SPSS Version 24.

Results

The responses to the two survey questions confirm the reported difference in the prevalence of the

fare evasion between Germany and the United States. While 52% of German respondents (n ¼ 87)

admitted to fare evasion, this was only the case for 15% of American respondents (n ¼ 25).

Interestingly, 61% (n¼ 53) of German respondents displayed absolute condemnation of fare evasion

when they were first asked about their attitude; this value decreased to 40% (n¼ 32) when they were

first asked about their personal fare evasion behavior. American respondents generally showed a

more lenient attitude toward fare evasion (63%; n ¼ 105).

Probe Response Content

The first focus of the analysis was the occurrence of probe response content. To examine this, probe

responses were coded to indicate behavior-, attitude- and problem-related content. Table 2 shows the

occurrence of probe response content and responses to the survey questions.

A clear majority of respondents mentioned their personal behavior in answer to the probe

following the behavior question (P_beh: 62%; n ¼ 206) and their attitude in response to the probe

following the attitude question (P_att: 72%; n ¼ 240). In no cases did respondents’ probing answers

contradict their survey responses (i.e., no respondent claimed to have committed fare evasion in

answer to the survey question, but not the probing question or the other way around). Problem-

related content was mentioned in answer to the probe following the behavior question and only by

U.S. respondents (P_beh: 12%; n ¼ 39).

Hypothesis 1 predicted that content was less likely to be mentioned in response to a probe when the

respective probe was shown second. Hypothesis 2 specified that this would be the case when the

respective content had already been mentioned in response to the first-shown probe. Hypothesis 4

predicted differences between countries regarding the occurrence of content. These hypotheses were

tested using binary logistic regression models for behavior-related content to P_beh (Model 1), attitude-

related content to P_att (Model 2), and problem-related content to P_beh (Model 3). To test Hypothesis

1, question order served as a main predictor. To test Hypothesis 2, the dummy variables on previous

mention of probe response content were the main predictors for Models 1 and 2. To test Hypothesis 4,

country was included as a main predictor in Models 1 and 2. Covariates were included as described

under Data Analysis. The results of the binary logistic regressions are shown in Table 3.

Model 1 showed significant effects of response to the behavior question and gender on the

occurrence of behavior-related probe response content in answer to the probe following the behavior

question. Respondents who had committed fare evasion in the past were more likely to offer

behavior-related probe response content, as were women. In contrast, respondents who reported

12 Social Science Computer Review XX(X)
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that they had never avoided the fare and men were more likely to insert nonsubstantive responses

(such as “fare evasion” or “nothing”) or not respond to the probe at all. Contrary to Hypotheses 1 and

2, neither question order nor previous mention of behavior-related content influenced the occurrence

of behavior-related content. However, the data basis for testing Hypothesis 2 was small, as only few

respondents mentioned their personal behavior in answer to the probe following the preceding

attitude question (see Table 2).

Model 2 showed a significant effect of having previously mentioned attitude-related probe response

content (B¼ 1.39, standard error [SE]¼ .58, odds ratio [OR]¼ 4.03, p < .05) on the likelihood of doing

so in answer to the probe following the attitude question. However, the direction of the effect was

contrary to Hypothesis 2, with respondents who had previously volunteered attitude-related content

being more likely to do this a second time. For instance, one respondent wrote in answer to the probe

following the behavior question “It’s not ok to not pay” and gave a very similar response in answer to

the probe following the attitude question (“not paying for the bus is like stealing”). Further, there was an

unexpected difference between countries regarding the independent variable. While almost 40% of

German respondents offered attitude-related content in the probe response following the behavior

question (P_beh), only 10% of U.S. respondents did this (see Table 2). In other words, the data basis

for examiningHypothesis 2 was good for German respondents but again rather weak in the case of U.S.

respondents. Gender of the respondent showed a significant effect in the model, with women more

likely to mention their attitude than men. Question order had no significant effect. Thus, neither

Hypothesis 1 nor Hypothesis 2 is supported for attitude-related content.

Model 3 examined the likelihood of respondents indicating a problem responding to the behavior

survey question, namely, that a suitable response category was missing to indicate that they had

never used public transport. When the behavior question was shown first, 33% (n ¼ 23) of U.S.

respondents mentioned this issue in answer to the probe; when the attitude question was shown first,

the rate sunk to 17% (n¼ 16; see Table 2). Several independent variables had to be omitted from this

model. First, the problem-related content referred to the behavior survey question and was only

coded for the probe following this question (P_beh). Thus, the dummy variable regarding the

previous mention of the same content was not coded, and Hypothesis 2 could not be tested in this

model. Second, the problem code was only detected in the U.S. sample, certainly due to the stronger

use of public transport in Germany. Thus, while the data demonstrate differences between countries,

the analysis was only carried out using the U.S. sample and the variable country was omitted from

the list of predictors. Finally, the problem was only coded for respondents who had answered the

behavior survey question (S_beh) with “never.” The variable response to the survey question

(S_beh) was excluded from the model as it showed no variance.

Despite the low case number regarding the dependent variable and sample, Model 3 showed a

good fit. It also showed significant effects of question order, gender, and age on the likelihood of

reporting the problem. Respondents were more likely to mention this problem with the question

when the behavior question was asked first (B ¼ 0.82, SE ¼ .40, OR ¼ 2.27, p < .05), supporting

Hypothesis 1. Women and older respondents were more likely to report the problem.

In summary, question order impacted the occurrence of probe response content for Model 3 only,

lending limited support for Hypothesis 1. Hypothesis 2 could not be confirmed. Indeed, for attitude-

related probe response content (Model 2), the likelihood of mentioning this content even increased

among respondents who had already done so previously. Hypothesis 4 was partially confirmed.

While the occurrence of behavior- and attitude-related content was independent of country, the

problem-related content was specific to the U.S. context.

14 Social Science Computer Review XX(X)



1306 Social Science Computer Review 39(6)

Consistency of Probe Responses

The second analytical focus was the consistency of probe responses to one another. Table 4 gives an

overview of the consistency of probe responses as a function of question order. About one third

(31%; n ¼ 103) of probe responses were consistent to each other, with respondents either admitting

to fare evasion (“I have done this on occasion”) and displaying a lenient attitude (i.e., “It won’t

destroy the bus company”) or denying having ever avoided the fare (i.e., “I always pay!”) and

showing a harsh attitude (“That’s stealing”); 18% of responses were inconsistent (n ¼ 60), with

some respondents showing an awareness that their behavior and attitude did not match. One respon-

dent wrote in answer to the probe following the behavior question: “That’s about how many times I

did this. Yeah, I’m a hypocrite and imperfect. I believe it’s wrong to do this.” The other 51% (n ¼
170) did not contain both behavior- and attitude-related content; thus, these respondents were coded

as unascertainable. Consistent probe responses were slightly more frequent in Germany (35%) than

in the United States (27%); however, in both countries, about half of all probe responses were

unascertainable.

Hypothesis 3 predicted that the consistency of probe responses is higher when the behavior

question is asked first. Hypothesis 4 predicted differences between countries regarding the consis-

tency of probe responses. A multinomial logistic regression was carried out with consistent probe

responses as the reference category. Main predictors were question order and country. Covariates

were included as described under Data Analysis. Results are shown in Table 5. (Distributions of all

predictors and covariates can be found in Table A4 in the Online Appendix.)

Regarding the comparison of consistent to inconsistent probe responses, there was a significant effect

of country (B ¼ 0.80, SE ¼ .39, OR ¼ 0.04, p < .05). U.S. respondents were more likely to give

inconsistent than consistent answers than German respondents. For the comparison of consistent to

unascertainable probe responses, there were significant effects of the response to the behavior survey

question, gender, and age. Respondents admitting to the offense were more likely to give consistent and

less likely to give unascertainable probe responses. Also, women and older respondents more likely to

give consistent versus unascertainable probe responses. There was no significant effect of question order.

Hypothesis 3 could not be confirmed as there was no significant effect of question order on probe

consistency. Hypothesis 4 could be confirmed, as there was a significant difference in probe con-

sistency between countries, with German respondent more likely to give consistent responses than

U.S. respondents.

Discussion and Conclusion

The present research set out to explore whether and how question order impacts probe responses to

behavior and attitude questions in cross-cultural web probing. This was done by examining the

Table 4. Consistency of Probe Responses.

Probe consistency

Germany United States

Behavior Question
First
% (n)

Attitude Question
First
% (n)

Behavior Question
First
% (n)

Attitude Question
First
% (n)

Consistent 33 (26) 38 (33) 29 (20) 25 (24)
Inconsistent 14 (11) 15 (13) 19 (13) 24 (23)
Unascertainable 54 (43) 47 (41) 53 (37) 51 (49)
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impact of question order on the occurrence of probe content and the relation of the probe responses

to one another in terms of self-reported attitude-behavior consistency in two countries. Content and

consistency of probe responses were not strongly impacted by question order in the present study.

There was limited support for the first hypothesis. Question order did not impact the occurrence

of broad themes such as mentioning one’s behavior or attitude. The problem of the missing answer

category for the behavior question was more likely to be coded when this question was shown first.

However, the case numbers for this model were rather low as the problem was restricted to the U.S.

context. Further research is recommended to examine the occurrence of problem-related probe

response content.

The second hypothesis predicted that respondents would be less likely to mention probe response

content if they had already mentioned this content in answer to a previous probe. This hypothesis

could not be confirmed. The occurrence of behavior-related probe response content was irrespective

of whether respondents had previously mentioned their behavior. The occurrence of attitude-related

content even increased when respondents had mentioned their attitude previously. Thus, there is no

support that the norm of nonredundancy applies in the context of web probing. Possibly, asking

several questions on the topic of fare evasion made respondents’ related attitudes more salient (for

saliency as a question order effect, see Bradburn, 1983). However, most respondents refrained from

mentioning their attitude in response to the behavior question and vice versa. More generally, the

applicability of conversational norms in a self-administered web context must be questioned.

Contrary to the third hypothesis, consistency of probe responses was not affected by question

order. It was, however, significantly impacted by the response to the behavior survey question.

Respondents who did not admit to the behavior were less likely to give substantive probe responses

in the subsequent probing question, confirming previous results that the response to survey questions

determines the likelihood of giving substantive probe responses (Zuell & Scholz, 2015).

In line with the fourth hypothesis, significant differences in probe response content and consis-

tency were found between countries. The results demonstrated both differences in survey response

behavior between countries and differences that cannot be explained by country-specific survey

response behavior. There was no significant impact of country on the likelihood of including

Table 5. Multinomial Logistic Regression for Consistency of Probe Responses.

Reference Category: Consistent Probe Responses

Inconsistent Unascertainable

B SE p B SE p

Question order (1 ¼ behavior first) .19 .34 .58 �.22 .26 .41
Country (1 ¼ Germany) .80* .39 .04 .17 .29 .56
Survey response to behavior question (S_beh; 1 ¼ admit) �.23 .40 .56 .65* .31 .03
Gender (1 ¼ women) �.21 .35 .55 .53* .27 .04
Age
1 ¼ 18–29 years .52 .42 .22 .78* .33 .02
2 ¼ 30–49 years .73 .41 .07 .95*** .32 .00
3 ¼ 50–65 years — — — — — —

Education (1 ¼ low) .10 .34 .78 �.31 .26 .24
Exaggerating positive qualities .14 .19 .46 �.02 .15 .92
Minimizing negative qualities �.01 .23 .97 .13 .18 .46
Constant �1.73 0.99 0.08 �0.71 0.76 0.35
Model parameters w2 ¼ 34.332, df ¼ 18, p ¼ .011, N ¼ 333,

R2(Nagelkerke) ¼ .113

Note. B ¼ logit coefficient; SE ¼ standard error.
*p < .05. **p < .01. ***p < .001.
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behavior- or attitude-related content; however, problem-related probe content only emerged in the

U.S. sample. Second, German respondents were more likely to demonstrate attitude–behavior con-

sistency in their probe responses, probably because German respondents were more likely to admit

to fare evasion and align their attitude to be consistent with their self-reported behavior. Finally, U.S.

respondents were far less likely than German respondents to mention both their behavior and attitude

in one probe response. This result is in line with previous research that U.S. respondents generally

offer less variety in themes (Meitinger et al., 2019). However, this finding can also be explained by

the topic of public transport being less relevant to U.S. respondents. These findings underscore the

importance of validating questionnaires in the language and country they are to be fielded in (see

also Willis, 2015b). In summary, both predicting and explaining cross-cultural differences remain

challenging, but including multiple countries in research designs is all the more crucial to make valid

inferences about question order effects and to advance theorizing.

Finally, the results highlight that content-based coding makes the effects of question order and

further contextual factors visible in ways that cannot be seen using standard measures of probe

response quality, such as length of response or share of nonsubstantive answers. Future research in

the area of web probing should combine quantitative and qualitative forms of analysis whenever

possible.

The results are limited by several factors which light the way for future research. For one, the

study examined question order effects by testing a behavior and attitude question. This is certainly a

highly relevant case for questionnaire designers and a common setup in cognitive pretesting. How-

ever, examining different types of survey questions may help uncover the underlying mechanisms of

question order effects in pretesting. For instance, two behavior or two attitude survey questions on

the same topic might prove to be a better setting to examine the effects of redundancy and saliency.

Second, the current study employed only one probing technique. The use of general probes made

it possible to use the same wording in both probing questions despite having different types of survey

questions. However, other probing techniques, such as category selection probes or more specific

probes, may lead to other effects (Demaio & Landreth, 2004). Also, potential differences between

concurrent probing, as employed in this study, and retrospective probing require further research.

Third, while web probing offers the ideal setup to quantify findings, the effects found must also

be examined in the context of face-to-face cognitive interviewing in order to make inferences about

question order effects on cognitive pretesting in general. The application of communication prin-

ciples may be more pronounced in interviewer-administered modes.

Finally, the present study was carried out in two Western, postindustrial countries. Systematic

research on cross-cultural differences in pretesting is desirable using a larger sample of countries

(Meitinger et al., 2019; Pan et al., 2010; Park et al., 2014) with different communicative principles

(Grice, 1975).

Concluding, in the present study, probe response content and the consistency of probe responses

were mostly not impacted by question order. This is good news regarding the stability and validity of

cognitive pretest findings from web probing studies. At the same time, cross-cultural differences

may impact the content and consistency of probe responses. In light of ever more complex survey

and pretest designs, further methodological research is necessary to ensure that pretest results remain

valid, reliable, and contribute to preventing measurement error in cross-cultural settings.

Data Availability

The quantitative data set of this study is available on request from the author. The answers to the open-ended

questions are not publicly available due to them containing information that could compromise participant

privacy.
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