
Accepted: 20 May 2022 / Published online: 27 August 2022
© The Author(s) 2022

	
 Timo Lenzner
timo.lenzner@gesis.org

Patricia Hadler
patricia.hadler@gesis.org

Cornelia Neuert
cornelia.neuert@gesis.org

1	 GESIS – Leibniz Institute for the Social Sciences, Survey Design and Methodology, P.O. Box 
12 21 55, 68072 Mannheim, Germany

An experimental test of the effectiveness of cognitive 
interviewing in pretesting questionnaires

Timo Lenzner1  · Patricia Hadler1  · Cornelia Neuert1

Quality & Quantity (2023) 57:3199–3217
https://doi.org/10.1007/s11135-022-01489-4

Abstract
Pretesting survey questions via cognitive interviewing is based on the assumptions that the 
problems identified by the method truly exist in a later survey and that question revisions 
based on cognitive interviewing findings produce higher-quality data than the original 
questions. In this study, we empirically tested these assumptions in a web survey experi-
ment (n = 2,200). Respondents received one of two versions of a question on self-reported 
financial knowledge: either the original draft version, which was pretested in ten cognitive 
interviews, or a revised version, which was modified based on the results of the cognitive 
interviews. We examined whether the cognitive interviewing findings predicted problems 
encountered in the web survey and whether the revised question version was associated 
with higher content-related and criterion-related validity than the draft version. The results 
show that cognitive interviewing is effective in identifying real question problems, but not 
necessarily in fixing survey questions and improving data quality. Overall, our findings 
point to the importance of using iterative pretesting designs, that is, carrying out multiple 
rounds of cognitive interviews and also testing the revisions to ensure that they are indeed 
of higher quality than the draft questions.

Keywords  Cognitive interviewing · Criterion-related validity · Data quality · 
Experiment · Pretesting
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1  Introduction

Surveys are one of the main methods for gathering information about people’s beliefs, 
values, attitudes, behaviors, and states of affairs (e.g., Schuman and Presser 1981). Many 
important decisions are made based on survey data; hence it is essential that they are of 
high quality (i.e., valid, reliable, and unbiased). To accomplish this, survey designers must 
develop questions that respondents will easily and consistently understand in the intended 
way (Collins 2003; Fowler 1995). For one, questions that are easily understood and do not 
challenge respondents’ cognitive capacities introduce less measurement error than questions 
that are difficult to understand (Groves et al. 2004). Secondly, ambiguous questions, which 
are understood differently by different respondents or interpreted differently than intended, 
do not measure the concepts they are supposed to measure, or they do not measure them 
properly (Fowler 1992). For example, if two groups of respondents interpret a question dif-
ferently, the observed differences in the data are not true differences but an artifact of the 
varying interpretations. To avoid this situation, survey researchers must pretest their ques-
tions before collecting data and make sure that they function as intended. An appraisal of 
a questionnaire by researchers at the desk is generally not sufficient to ensure high-quality 
questions. As Sudman and Bradburn (1982, p. 283) point out: “[e]ven after years of experi-
ence, no expert can write a perfect questionnaire.” Empirical pretests are needed to verify 
that the questions yield reliable and valid responses.

A variety of methods are available for pretesting survey questions, one of which is cogni-
tive interviewing. The goal of cognitive interviewing is to gain insights into the cognitive 
processes underlying survey responding (Tourangeau et al. 2000): (1) how do respondents 
interpret questions?, (2) how do they retrieve relevant information for answering questions 
from memory?, (3) how do they arrive at a judgement about what to answer?, and (4) how 
do they map their “internally” determined answer to the response format provided? This 
information is used to determine whether survey questions measure the concepts they are 
supposed to measure and whether respondents have difficulties understanding or answering 
them. Moreover, cognitive interview data are supposed to provide information about the 
causes of question problems and point out ways in which these can be remedied (Beatty and 
Willis 2007; Miller 2011).

Even though cognitive interviewing is an established questionnaire pretesting method, 
there is limited empirical work examining its effectiveness in identifying real question prob-
lems (i.e., that indeed undermine data quality) and helping to improve the quality of sur-
vey questions. The purpose of this article is to extend the current state of research on the 
effectiveness of cognitive interviewing in pretesting questionnaires. After shortly review-
ing contemporary cognitive interviewing practices and discussing previous research on the 
method’s effectiveness, we report on an experimental study that examined whether question 
problems identified by cognitive interviewing are observable in a later survey and whether a 
revision suggested by cognitive interviewing findings produces higher-quality data than the 
original question. We close with a discussion of the practical implications of our study and 
suggest perspectives for future research.
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2  Background

2.1  Cognitive interviewing practice

Classically, cognitive interviews are carried out face-to-face with small purposive or quota 
samples of five to 30 respondents (Willis 2005). Interviewers usually conduct these using 
(semi-)standardized interview protocols that include the questions to be tested, the aims of 
testing, and the specific cognitive techniques to be used. The techniques most commonly 
used in cognitive interviews are thinking aloud and probing. The think-aloud technique 
involves asking respondents to verbalize their thought processes as they answer a question. 
Probing refers to asking follow-up questions (probes), either immediately after administer-
ing the individual questions (concurrent probing) or after respondents completed the whole 
questionnaire (retrospective probing). Depending on the aims of testing, probes can, for 
instance, focus on specific cognitive processes (e.g., comprehension probe: “What do you 
understand by a ‘representative democracy’ in this question?”; information retrieval probe: 
“How did you remember that you purchased 10 books in the past 6 months?”) or ask par-
ticipants to elaborate on their answer (category-selection probe: “Can you explain why you 
chose this answer?”; Prüfer and Rexroth 2005; Willis 2005).

Even though it seems that practitioners agree about the basic principles and aims of 
cognitive interviewing (Boeije and Willis 2013; Collins 2015; Lenzner et al. 2016), there 
is no such thing as ‘the’ cognitive interview, but considerable variation in practitioners’ 
approaches (Beatty and Willis 2007; Conrad and Blair 2004; Willis 2005). For example, 
current practices differ regarding the standardization of the interview protocol used in the 
interviews (scripted vs. semi-scripted vs. improvised), the number of interviews being con-
ducted (five vs. 30 and more), the number of testing rounds carried out (one round vs. itera-
tive testing in multiple rounds), the number of cognitive interviewers (one conducting all 
interviews vs. several interviewers) and their experience in conducting cognitive interviews 
(“unskilled data collector” vs. “expert investigator”; Beatty and Willis 2007), the selection 
of participants (e.g., recruiting monolingual vs. bilingual speakers when testing translated 
questionnaires; Park et al. 2016), and the ways in which the verbal data are analyzed (based 
on interview transcripts vs. on interviewer notes). What is common to all approaches is the 
assumption that cognitive interviewing yields insights into how respondents understand and 
answer survey questions and that these insights help to detect question problems and hint at 
possible solutions to these problems.

2.2  Sources of error in cognitive interviews

While cognitive interviewing may indeed step up to these expectations, researchers have 
pointed out that the assumption that problems revealed by cognitive interviews necessarily 
undermine data quality may be too optimistic (Conrad and Blair 2009; Willis 2005; Yan et 
al. 2012). There are several possibilities for error in cognitive interviews. First, they could 
detect problems which are not actually present (false alarms). This might be due to reactiv-
ity bias, that is, respondents reporting different thought processes just by virtue of being 
asked to articulate them (Conrad and Blair 2009). For example, if an interviewer probes 
for the interpretation of a specific term in a question, this could lead the respondent to think 
about potential ways in which the question could be (mis)interpreted, even though he or 
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she might have perceived it as clear and unambiguous. And, due to the additional cogni-
tive demands related to answering probes and explaining answers, respondents in cognitive 
interviews may answer questions differently than later survey respondents (Willis 2015). 
Second, cognitive interviews could fail to detect problems that really exist (misses), for 
example because too few interviews were being conducted to uncover all problems (Blair 
and Conrad 2011). Third, in interpreting the verbal data generated during cognitive inter-
viewing, different researchers may come to different conclusions about whether a problem 
exists or not (Rothgeb et al. 2007), particularly if respondents provide vague reports or have 
problems expressing themselves verbally (Conrad and Blair 2009). All these issues raise 
concerns about the method’s consistency and effectiveness.

2.3  Previous research on the effectiveness of cognitive interviewing

To date, few studies have been conducted on whether problems identified by cognitive inter-
viewing truly exist in a later survey and whether question revisions based on cognitive inter-
viewing findings produce data of superior quality in comparison to the original questions 
(e.g., Forsyth et al. 2004; Willis and Schechter 1997). For example, Willis and Schechter 
(1997) revised five questions that had been tested in cognitive interviews and made differen-
tial predictions on the response distributions produced by the original and revised versions 
in later surveys. For four of the five questions, the predictions based on cognitive interview-
ing were supported in three different survey settings. While this study lent support to the 
notion that cognitive interviewing results are also observable in later surveys, the data did 
not allow for demonstrating that the question revisions produce higher-quality data than the 
original ones.

Forsyth and colleagues (2004) conducted a similar study, in which they additionally 
looked at improvements in data quality resulting from pretesting questions. In their study, 
a set of 12 survey questions was pretested by means of expert reviews, cognitive appraisal 
systems, and cognitive interviewing and revised based on the results. Afterwards, both the 
original questions and their revised counterparts were included in a telephone survey using 
a split-sample experiment. Using item nonresponse rates, behavior coding results, and inter-
viewer ratings as indicators of question quality, the authors found that the original versions 
identified as very problematic during pretesting were also associated with problems in the 
telephone survey (e.g., questions classified as having recall and sensitivity problems had 
higher nonresponse rates). With regard to the revised questions, they obtained mixed results: 
on the one hand, the revisions were associated with significantly fewer respondent prob-
lems (as rated by the interviewers) as well as nonsignificant reductions in item nonresponse 
and problematic behavior codes. On the other hand, the interviewers rated the revisions 
as having more interviewer problems (e.g., reading problems) than the original questions. 
Moreover, given that different pretesting methods were applied to evaluate the questions, 
it is difficult to assess what contribution cognitive interviewing made to the revisions. And 
finally, the data quality indicators used in this study were relatively indirect and (on part 
of the interviewer ratings) subjective measures of data quality. All in all, there is limited 
empirical evidence on the effectiveness of cognitive interviewing in identifying real ques-
tion problems and improving the quality of survey questions.

One could argue that expecting cognitive interviewing to directly improve survey ques-
tions is overly demanding of the method. As Willis (2005, p. 214) points out, “cognitive test-
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ing doesn’t improve survey questions, questionnaire designers improve survey questions.” 
Thus, it might be more appropriate to focus solely on the method’s ability to detect question 
problems when evaluating its effectiveness. However, we believe that a questionnaire pre-
testing method that identifies question problems but fails to provide guidance on how to fix 
them is of limited value. Ultimately, one major function of pretesting is to optimize ques-
tions before they are used in a later survey (cf. Forsyth et al. 2004). Even though cognitive 
interviewing cannot be expected to automatically repair questions, it should provide clear 
indications of how they can be improved.

3  Research questions

Following Willis and Schechter (1997) and Forsyth et al. (2004), we believe that two things 
must be shown to demonstrate the effectiveness of cognitive interviewing as a pretesting 
method. First, the problems diagnosed by cognitive interviewing must also be identified in 
a later survey, and second, questions that are revised based on cognitive interviewing results 
should yield higher-quality data than the original questions. Hence, we address the follow-
ing two research questions in the current study:

Research question 1: Are the problems identified by cognitive interviewing observ-
able in a later survey?
Research question 2: Are question revisions based on cognitive interviewing findings 
of higher quality than the original draft questions?

To address these questions, we selected a survey question on self-reported financial knowl-
edge that had been evaluated via cognitive interviewing at GESIS - Leibniz Institute for the 
Social Sciences, Germany (Lenzner et al. 2020) and tested the original and revised versions 
of the question in a web survey experiment. In contrast to the earlier studies described 
above, we examined the content-related and criterion-related validity (see Kane 2006) of 
both question versions as more direct measures of data quality.

4  Method

Both the cognitive interviewing study and the web survey experiment were conducted in 
German. The question formulations presented below are English translations of the original 
German wordings, which are documented in the Appendix.

In the following, we first describe the procedures used in the cognitive interviewing 
study and present the original and revised version of the self-reported financial knowledge 
question implemented in the later web survey experiment. We then outline the design of 
the experiment and present our hypotheses. Finally, we describe our analytical approach 
to assessing the content-related and criterion-related validity of both question versions and 
outline the web survey data collection procedures.
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4.1  Cognitive interviewing study

4.1.1  Procedures

In preparation for wave 9 of the German sub-study of the Survey of Health, Ageing and 
Retirement in Europe (SHARE), we evaluated 19 newly developed items on financial 
decision making, successful ageing, and other topics in a cognitive interviewing pretest 
(Lenzner et al. 2020). A total of ten cognitive interviews were carried out in January and 
February 2020 at GESIS - Leibniz Institute for the Social Sciences, Germany. The partici-
pants were recruited from the respondent pool maintained by the institute and paid 30 € for 
participating. Given that the SHARE surveys are targeted at respondents aged 50 years or 
older, only participants of these ages were recruited for the cognitive interviews. Half of 
the participants were female, and similarly, half had a university-entrance degree (n = 5, 
respectively). Three were 50 to 59 years old, four were 60 to 69 years old, and another three 
were 70 years or older.

The interviews were conducted by three experienced cognitive interviewers based on 
an interview protocol containing pre-scripted probes, such as “How did you arrive at your 
answer?” or “What does the term ‘financial knowledge’ mean to you in this question?” (see 
Appendix in Lenzner et al. 2020 for the interview protocol.). The probes were adminis-
tered concurrently, that is, directly after respondents had answered the survey questions. The 
interviewers were encouraged to apply additional probing if they deemed it necessary and 
respondents frequently commented spontaneously on the items prior to the administration 
of any probe.

All participants gave their written consent for the video recording of the interviews. 
The interviews lasted between 43 and 69 min with an average interview length of 55 min 
(SD = 8.3). Prior to the analysis, the interviews were written up using an interview notes 
template, which included the participants’ answers to the questions tested, spontaneous 
comments made by the participants (without being probed for), their answers to the probes, 
and observations or remarks by the interviewers (see D’Ardenne and Collins 2015). The 
data used in the current study (i.e., the answers to the probes on the self-reported financial 
knowledge question) were analyzed by two researchers working independently as follows: 
first, they openly coded respondents’ answers to the probes with regard to the kinds of 
information they provided. Second, they organized these codes into larger categories and 
specified the core themes and types of problems that emerged from the analysis. Finally, 
they developed draft revisions for the question. The researchers then met with two other 
researchers to discuss the findings and to make a final decision about the recommendations 
for revision.

4.1.2  Question tested

The question on respondents’ self-reported financial knowledge that was tested in the cogni-
tive interviewing study read:

“On a scale from 1 to 7, where 1 means very low and 7 means very high, how would 
you assess your overall financial knowledge?” (original version)
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The main aim of the cognitive interviews was to examine how respondents interpreted the 
term ‘financial knowledge’ in this question. We found that its interpretation varied between 
respondents and that the respective interpretation had a systematic effect on the answers: 
respondents who associated the term mainly with knowledge about complex financial pro-
cesses (e.g., stock market performance) selected lower scale values (and thus estimated 
their financial knowledge lower) than respondents who associated the term mainly with 
knowledge about managing one’s personal finances (e.g., budgeting). If this was also the 
case in the later SHARE surveys, the observed differences in the data would not be true 
differences but an artifact of the different question interpretations. Therefore, we recom-
mended clarifying the construct the question is intended to measure by adding a definition of 
the term ‘financial knowledge’. According to the question designers, the term was meant to 
encompass both knowledge about (complex) financial issues and, in particular, knowledge 
about managing one’s personal finances. Incorporating the question designers’ definition of 
financial knowledge into the question, our suggested revision read as follows:

“On a scale from 1 to 7, where 1 means very low and 7 means very high, how would 
you assess your financial knowledge? Financial knowledge here means the under-
standing of financial issues and the ability to make appropriate and informed decisions 
about personal finances, such as budgeting, investments, insurance, real estate, debt 
management or tax planning.” (revised version).

4.2  Web survey experiment

We conducted an online experiment to examine whether we could replicate the findings 
from the ten cognitive interviews in a larger survey sample and whether the revised question 
version yielded higher-quality data than the original version.

4.2.1  Design and hypotheses

Respondents were randomly assigned to one of two versions of the target question on self-
reported financial knowledge: (1) the original draft version or (2) the revision based on 
the ten cognitive interviews. The questions were individually presented with an endpoint-
labeled, seven-point, horizontally aligned rating scale ranging from “1 – very low” to “7 – 
very high”. The rating scale additionally offered a “don’t know” response option.

Based on the findings from the ten cognitive interviews described above, we propose two 
hypotheses. First, respondents receiving the original version vary in their interpretation of 
the term ‘financial knowledge’, associating it either (primarily) with knowledge about com-
plex financial processes, (primarily) with knowledge about handling one’s own finances, or 
with knowledge about both facets (H1). Second, in the original version condition, respon-
dents interpreting financial knowledge to refer (primarily) to knowledge about complex 
financial processes will rate their financial knowledge lower than those understanding it to 
refer (primarily) to knowledge about managing one’s personal finances, with those thinking 
in equal parts of both aspects in between (H2).

Regarding our second research question, the comparison between the original and the 
revised version of the question, we propose four additional hypotheses. First, more respon-
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dents in the revision than in the original condition interpret the question as intended, that 
is, as referring to both facets of financial knowledge, because the revision includes an ana-
logues definition of financial knowledge (H3). As the definition gives considerable weight 
to the facet of handling personal finances (in terms of the number of words devoted to 
it), more respondents in the revision than in the original condition interpret the question 
as referring to this aspect of financial knowledge, even though the intended interpretation 
would be to include both facets (H4). According to our second hypothesis, this should in 
turn lead respondents in the revision condition to rate their financial knowledge higher than 
respondents in the original version (H5). Finally, we expect the revision to be the better 
measure of subjective financial knowledge, and thus to be associated with higher criterion-
related validity than the original version (H6). Specifically, we expect the revised version to 
correlate more strongly with two conceptually related criterion variables than the original 
version (H6a and H6b). The reasons underlying the selection of the criterion measures and 
the associations we expected between them and the two financial knowledge question ver-
sions are explained in more detail in the next section. A summary of our research hypotheses 
is provided in Table 1.

4.2.2  Probing and criterion questions

To examine what aspects of finances respondents had in mind when answering the target 
question on financial knowledge in the web survey experiment, and thereby to determine the 
content-related validity of both question versions, we asked a semi-open probing question 
immediately after the target question. The semi-open probe read: 

“The previous question was about how you assess your financial knowledge. What 
did you consider when answering the question? (1) How knowledgeable I am about 
financial topics (stock markets, capital markets, mutual fonds, etc.), (2) How knowl-
edgeable I am about topics that affect my personal finances (budgeting, investing, 
managing debt, etc.), (3) Both of the above-mentioned topics, (4) Something different, 
namely: [open text field])”.

The response options were derived from the cognitive interview findings, that is, these 
were the different aspects participants in the cognitive interviews had mentioned when 
being probed on their interpretation of the term ‘financial knowledge’. A total of 82 respon-
dents selected the fourth answer category, of which 44 answers were uninterpretable (“don’t 
know”, “xX”, “none of your business”) and 38 answers related to one of the other three 
answer options. Prior to the analyses, these answers were either defined as missing values 
or recoded into one of the three other answer options, respectively.

To gather criterion-related validity evidence for both question versions, we adopted a 
method that has been used in several previous publications to compare different question 
versions (e.g., Chang and Krosnick 2003; Höhne and Yan 2020; Shaeffer et al. 2005; Yea-
ger and Krosnick 2012). To apply this method, the web survey included two variables (see 
Appendix) that were conceptually related to financial knowledge, namely financial behavior 
and life satisfaction. Both criterion variables correlated significantly with the experimentally 
manipulated target question in the full sample (financial behavior score: r = .25; p < .001; life 
satisfaction: r = .28; p < .001). Criterion-related validity evidence was determined by inves-
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tigating which question version correlated more strongly with the two criterion measures. 
This approach is based on the notion that measurement error weakens associations between 
target and criterion questions, and hence, if one question version elicits stronger associa-
tions than the other, this would indicate that the first version results in more valid measure-
ments than the second (see Shaeffer et al. 2005). The selection of the criterion variables was 
based on the following considerations:

Financial behavior  Research has shown that people with higher levels of subjective finan-
cial knowledge display more sound financial behaviors than people with lower financial 
knowledge (Lind et al. 2020; Robb and Woodyard 2011). We implemented a three-item 
measure of financial behavior in the web survey, which was adapted from the 2016 OECD/
INFE International Survey of Adult Financial Literacy Competencies (OECD 2016). 
Prior to the analyses, the items were recoded so that higher values indicated higher agree-
ment with the items. To create a score for financial behavior, a principal components fac-
tor analysis was conducted on the three items with oblique rotation (Direct Oblimin). The 
Kaiser-Meyer-Olkin measure of sampling adequacy (Kaiser 1970) was 0.62, exceeding the 
recommended value of 0.6, and Bartlett’s test of sphericity (Bartlett 1954) reached statistical 
significance (χ2(3) = 837.87, p < .001). The analysis identified one factor with an Eigenvalue 
greater than 1, explaining 57.78% of the variance. As shown in Table 2, all items loaded 
above 0.70. Consequently, we used Bartlett factor scores as a measure of financial behavior 
in the criterion-related validity analyses. Assuming that the revised question version is the 
better measure of subjective financial knowledge, we expect it to correlate positively and 
higher with the financial behavior score than the original version (H6a).

Life satisfaction  High financial knowledge, or more broadly, high financial literacy 
(Remund 2010) is associated with a wide range of positive outcomes, in particular higher 

Table 1  Research questions and hypotheses.
Research questions (RQ) Hypotheses (H)
RQ1: Are the problems 
identified by cognitive 
interviewing observable in a 
later survey?

H1: Respondents receiving the original version interpret the term ‘financial 
knowledge’ in different ways (either referring to knowledge about complex 
financial processes, about managing personal finances, or about both).
H2: In the original version condition, respondents interpreting financial 
knowledge to refer to complex financial processes rate their knowledge 
lower than those understanding it to refer to managing one’s personal 
finances, with those thinking about both aspects in between.

RQ2: Are question revisions 
based on cognitive inter-
viewing findings of higher 
quality than the original 
draft questions?

H3: More respondents in the revision than in the original condition interpret 
the question as intended (i.e., as referring to both knowledge about manag-
ing personal finances and about complex financial processes).
H4: More respondents in the revision than in the original condition interpret 
the term ‘financial knowledge’ to refer to managing one’s personal finances.
H5: Respondents in the revision condition rate their financial knowledge 
higher than those in the original condition.
H6: The revision is associated with higher criterion-related validity than the 
original version.
H6a: The positive correlation between financial knowledge and financial 
behavior is stronger in the revision condition.
H6b: The positive correlation between financial knowledge and life satis-
faction is stronger in the revision condition.
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financial satisfaction and lower levels of anxiety about life (Goyal and Kumar 2021). Recent 
studies have examined the relationship between financial literacy and broader measures of 
subjective well-being, such as life satisfaction, finding that increased financial satisfaction 
is associated with higher life satisfaction (Falahati et al. 2012). To measure life satisfac-
tion, we used the short scale L-1 developed by Beierlein and colleagues (2015). The L-1 
contains only one item with 11 answer categories ranging from “1 – not at all satisfied” to 
“11 – extremely satisfied” (see Appendix). Assuming that the revised question version is the 
better measure of subjective financial knowledge, we expect it to correlate positively and 
higher with respondents’ life satisfaction than the original version (H6b).

4.2.3  Sample and data collection

The experiment we report in this article was implemented in a web survey that was fielded 
in late November and early December 2020. It was part of a larger study with several unre-
lated experiments, which were independently randomized to reduce the possibility of sys-
tematic carry over effects. Average completion time for the web survey was 18.5 min and 
the current experiment was implemented in the middle of the survey.

Respondents were recruited from a German nonprobability online panel using quotas 
for gender, age, and education. Of the 2,441 who started the survey, 241 broke off before 
completing it, leaving 2,200 respondents for statistical analyses (n = 1,110 in the original 
condition, n = 1,090 in the revision condition). These were between 18 and 82 years of age 
with a mean age of 45 (SD = 14.9). 49% were female and 26.5% had graduated from a lower 
secondary school, 31.0% from an intermediate secondary school, and 40.8% from a college 
preparatory secondary school. Further, 1.4% still attended school or had finished without 
a diploma and 0.3% did not report their highest level of education. To evaluate the effec-
tiveness of random assignment and the sample composition between the two experimental 
groups, we conducted chi-square tests. The results showed no significant differences regard-
ing age, gender, and educational attainment.

5  Results

In our analyses, we first look at how well the cognitive interviewing results predict respon-
dents’ interpretations of and their responses to the target question in the web survey (RQ1). 
To this end, we examine how respondents in the original condition interpreted the term 
‘financial knowledge’ and whether different interpretations led to different responses. We 

Table 2  Principal components factor analysis results of the financial behavior items
Item Factor Loadings M SD
1 Before I buy something, I carefully consider whether I can afford it. 0.74 4.22 0.86
2 I keep a close personal watch on my financial affairs. 0.82 4.20 0.87
3 I set long term financial goals and strive to achieve them. 0.72 3.65 1.05
Eigenvalue 1.73
Variance explained (%) 57.78
Note: N = 2159. Recoded answer scale: 1 = strongly disagree, 2 = rather disagree, 3 = neither/nor, 4 = rather 
agree, 5 = strongly agree
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then turn to the revised question version and investigate its quality in comparison to the 
original version (RQ2). To do so, we examine if respondents in the revision condition are 
more likely to interpret the term as intended (i.e., as referring to both knowledge about 
complex financial processes and about managing one’s personal finances), whether they 
answer the target question differently than those receiving the original version, and whether 
the revised version is associated with higher criterion-related validity than the original one.

5.1  Research question 1: predictions based on cognitive interviewing results

Supporting our first hypothesis and replicating the cognitive interviewing results, respon-
dents answering the original question version interpreted its meaning differently. While 
26.2% (95% CI [23.6, 28.8]) of the respondents understood it to refer (primarily) to knowl-
edge about complex financial processes, 37.8% [34.9, 40.7] interpreted the question as 
referring (primarily) to knowledge about managing one’s personal finances, and 33.9% 
[31.1, 36.7] as referring to both facets of financial knowledge.

Next, we examined whether the different interpretations had a systematic effect on respon-
dents’ answers. In the original condition, respondents who thought primarily about complex 
financial processes rated their financial knowledge lower (M = 3.74, SD = 1.45, N = 271) than 
those who thought about personal finances (M = 4.52, SD = 1.21, N = 412) or both of these 
aspects (M = 4.50, SD = 1.45, N = 354). An ANOVA with Bonferroni corrected post-hoc tests 
revealed that the differences between the first group and the other two groups were statisti-
cally significant, respectively (Welch’s F(2, 619.30) = 29.65, p < .001). This finding is in line 
with our second hypothesis, suggesting that respondents’ interpretation of the term ‘finan-
cial knowledge’ influenced how they rated their self-reported financial knowledge.

5.2  Research question 2: quality of both question versions

Regarding the comparison of the original and the revised question versions, we first exam-
ined whether the interpretation of the target question varied between the two experimental 
conditions. As shown in the top panel of Table 3, the answers to the closed probe differed 
significantly between both conditions (χ2(2) = 8.44, p = .015). However, Bonferroni corrected 
post-hoc tests revealed that this was not due to differences in the share of respondents inter-
preting the question as intended (i.e., reporting having thought about both facets of finan-
cial knowledge; χ2(1) = 0.40, p > .05). Hence, we found no support for our third hypothesis. 
Instead, significantly more respondents in the revision condition claimed to have thought 
(primarily) about how well they manage their personal finances than did respondents in the 
original condition (χ2(1) = 6.99, p = .008). This finding is in line with our fourth hypothesis.

Next, we examined whether the original and revised versions of the question resulted 
in different response distributions. These are shown in the lower panel of Table 3. A chi-
square test revealed that the response distributions differed significantly from each other 
(χ2(6) = 13.74, p = .033). Supporting our fifth hypothesis, an inspection of the mean ratings 
showed that respondents receiving the revised version rated their financial knowledge sig-
nificantly higher (M = 4.42, SD = 1.46; t(2080) = -2.16, p = .031) than those receiving the 
original version (M = 4.28, SD = 1.41). However, these differences were very small with only 
0.14 points on a seven-point scale.
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Finally, we investigated the criterion-related validity of both question versions by com-
paring their associations with the two criterion variables on financial behavior and life satis-
faction, respectively. To do so, we conducted four bivariate regressions predicting responses 
to the criterion measures from responses to the two versions of the financial knowledge 
question. The descriptive statistics of the criterion and the predictor variables, as well as the 
intercorrelations between these variables, are shown in Table 4.

As shown in Table 5, the coefficients differed between the two experimental groups and 
the differences were in the expected directions (i.e., the associations were stronger in the 
revision condition). To determine the significance of the difference between these associa-
tions, we ran two further multiple regressions predicting responses to the criterion questions 
using responses to the financial knowledge question, a dummy variable representing the 
question version (coded 0 for individuals who received the original version and 1 for indi-
viduals who received the revised version), and the interaction of responses to the financial 
knowledge question and question version (see Shaeffer et al. 2005 for a similar approach). 
As shown in Table 6, neither of the two interactions were significant indicating that the two 

Table 3  Response distribution of the closed probe and the target question on self-reported financial knowl-
edge by experimental condition (original or revision).
Response distribution Original Revision Significance 

level
n % n %

Closed probe
 Complex processes 291 26.2 240 22.0 χ2(2) = 8.44, 

p = .015 Personal finances 420 37.8 473 43.4
 Both 376 33.9 356 32.7
Missing 23 2.1 21 19
Target question
7 high 43 3.9 53 4.9 χ2(6) = 13.74, 

p = .0336 150 13.5 201 18.4
5 321 28.9 284 26.1
4 264 23.8 229 21.0
3 147 13.2 138 12.7
2 89 8.0 86 7.9
1 low 42 3.8 35 3.2
DK 54 4.9 64 5.9
Note: N = 2,200 (original condition: n = 1,110; revision condition: n = 1,090).

Table 4  Means, standard deviations, and intercorrelations for criterion questions and predictor variables
M SD 1 2

1 Financial behavior (Bartlett score) 0.00 1.00 –
2 Life satisfaction 7.10 2.29 0.12*** –
3 Financial knowledge (original question version) 4.28 1.41 0.23*** 0.24***
4 Financial knowledge (revised question version) 4.42 1.46 0.28*** 0.32***
5 Financial knowledge (both question versions) 4.35 1.44 0.25*** 0.28***
6 Question versiona 0.50 0.50 0.02 − 0.01
Note: All coefficients are Pearson correlations, a0 = Original question, 1 = Revised question. ***p < .001
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question versions did not differ in terms of criterion-related validity. Hence, we found no 
support for our sixth hypothesis.

6  Discussion and conclusion

Pretesting survey questions via cognitive interviewing rests on the assumptions that the 
method uncovers question problems which – if undetected – undermine data quality and that 
it provides insights into how survey questions can be improved. The purpose of this study 
was to empirically test these assumptions in a web survey experiment employing a question 
on self-reported financial knowledge that had been pretested via cognitive interviewing. 
Specifically, we examined whether the problems identified by cognitive interviewing were 
also observable in a web survey experiment and whether a question revision based on cog-
nitive interviewing findings exhibited higher content-related and criterion-related validity 
than the original draft question.

As predicted by the cognitive interviews, there was no homogenous understanding of the 
term ‘financial knowledge’ among respondents in the control condition of the web survey 
and the individual interpretations had the expected effect on respondents’ ratings of their 
subjective financial knowledge. Respondents interpreting the term as primarily referring to 
knowledge about complex financial processes rated their financial knowledge lower than 
those who understood it to refer primarily to the ability of handling one’s personal finances. 
These findings suggest that the problems uncovered by cognitive interviewing were indeed 
real problems, a result which is similar to that of earlier studies on the effectiveness of cog-
nitive interviewing (Forsyth et al. 2004; Willis and Schechter 1997).

At the same time, we were less successful in improving the question on financial knowl-
edge based on the cognitive interviewing results. We obtained some evidence of higher 
content-related validity for the revised question version, but this was not pervasive. On the 
one hand, more respondents in the revision condition interpreted the question as referring 
to managing one’s personal finances. This aspect was explicitly highlighted in the definition 
in the question and, as expected, it led respondents to rate their financial knowledge higher 
than respondents in the original condition. On the other hand, the differences in response 
distributions to the closed probe and the target question were only marginal and arguably of 
limited practical significance. Moreover, respondents receiving the revised question should 
ideally have interpreted it as referring both to knowledge about more complex financial 
processes and about managing one’s personal finances (as clarified by the definition). How-
ever, the proportion of respondents thinking about both aspects was similar between both 
conditions.

There are several possible explanations for this finding. First, given that the definition 
placed more emphasis on handling personal finances (as measured by the number of words 
used to explain this aspect in comparison to the other aspect), it is possible that it drew 
respondents’ focus primarily on managing personal finances, rather than emphasizing both 
aspects equally. Second, it is conceivable that respondents perceived the question text as too 
lengthy and therefore skipped reading the definition or just skimmed over it. Or else, respon-
dents may tend to weigh one facet of financial knowledge more than the other, for example, 
if instances of one facet come to mind easier than instances of the other. If this was the 
case, the question should rather be split into two questions (one asking for knowledge about 
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complex financial processes and one asking for knowledge about managing one’s personal 
finances) instead of being supplemented by a definition. A fourth explanation is related to the 
design of the probe that we used to gather information on how they had interpreted the target 
question. In contrast to asking open-ended probes, it remains somewhat unclear whether 
the responses to closed probes really reflect the cognitive processes that respondents are 
going through while answering the survey questions or whether the response options remind 
them of possible interpretations they might not have thought of otherwise (Neuert et al. 
2021; Schwarz 1999). Finally, it is possible that the probe was flawed because it asked what 
respondents had thought about when answering the question rather than what they had fac-
tored into their response. Some respondents might have thought about something, rejected 
it as not relevant to the question, and then answered on a different basis. Such participants 
might still respond to the probe indicating that they thought about something that did not 
influence their answer to the question. Of course, these are only ad hoc explanations which 
require additional research.

We obtained no evidence for the revised version to be associated with higher criterion-
related validity than the original version. Even though we found the expected differences 
in correlations between the financial knowledge question and the two criterion questions, 
these were not statistically significant. Again, this could be due to respondents in the revi-
sion condition not reading the definition of ‘financial knowledge’ thoroughly or – despite 
doing so – giving more weight to one of the two central facets, and hence answering basi-
cally the same question as those in the original condition. Another explanation is that the 
criterion questions were not particularly well suited for gauging criterion-related validity, 
an assertion which is supported by the relatively weak (albeit statistically significant) cor-
relation between the target question and the criterion measure of financial behavior. It would 
be desirable if future research replicated our study with a different set of criterion measures.

All in all, our results indicate that cognitive interviewing identifies problems that truly 
exist in a real survey setting, but that it is not necessarily effective in repairing these prob-
lems and producing a question revision that is of higher quality than the original draft 
version. As we mentioned in the background section, one could argue that the latter expec-
tation is overly demanding of the method. Cognitive interviewing results may be clear as 
to whether question problems exist, and ideally, they can also point out the causes of these 
problems. However, finding a solution to eliminate the problems (without introducing new 
ones) is ultimately the task of the questionnaire developers. It is possible that the revised 

Table 6  Multiple regressions testing the difference between question versions in terms of criterion-related 
validity

Predictors
Dependent 
variables

Financial 
knowledge
(SE)

Question 
version
(SE)

Financial 
knowledge 
× Question 
version
(SE)

F(df1 = 3) df2 R² N

Financial 
behavior

0.16***
(0.02)

–0.08
(0.14)

0.02
(0.03)

47.36*** 2039 0.07 2043

Life satisfaction 0.39***
(0.05)

–0.50
(0.30)

0.09
(0.07)

57.53*** 2063 0.08 2067

Note: Unstandardized regression coefficients are shown. Standard errors (SE) in parentheses
***p < .001
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question version would have been associated with higher criterion-related validity if we 
as survey designers had come to different conclusions on how the draft question could be 
fixed (e.g., splitting it into two questions instead of adding a definition). The results of our 
experiment suggest that it might be insufficient to carry out only one round of pretesting 
and revising questions based on these data only. The revisions themselves need to be evalu-
ated as well, ideally in a field test, to make sure that they are indeed of higher quality than 
the earlier draft versions. Even though this form of iterative pretesting is often referred to 
as best practice in textbooks and research articles on cognitive interviewing (e.g., Beatty 
and Willis 2007; Collins 2015; Willis 2005), we do not know how common this practice is 
among practitioners given time and resource constraints. Based on this study’s results, we 
clearly recommend this practice being adopted at least to some degree in questionnaire pre-
testing studies (i.e., conducting at least two rounds of testing), irrespective of the pretesting 
method being applied.

There are two limitations to this study pointing at additional avenues for future research. 
First, our experiment included only one survey question, which clearly restricts the gener-
alizability of our findings. It would be useful if future research tested the effectiveness of 
cognitive interviewing with a larger set of questions on different topics and of different types 
(e.g., attitudinal, factual, behavioral, and knowledge questions). For some of these questions, 
other types of analyses are conceivable to examine the effectiveness of question revisions. 
For instance, for some factual or behavioral questions, the validity of survey results could be 
examined using external data sources (such as registry data for demographic questions). For 
attitude questions, the impact of item revisions on multi-item measures could by examined 
by testing for measurement invariance. Secondly, organizations and researchers vary in the 
ways they conduct cognitive interviews, and thus, there is no such thing as ‘the’ cognitive 
interview. The practices adopted in this study might be different to other cognitive inter-
viewing practices, which again limits the generalizability of our results. Notwithstanding 
these limitations, we believe that even small-scale studies such as the one reported here are 
important in expanding our understanding of what cognitive interviewing can and cannot 
do and how much confidence we can place in it as a method for pretesting questionnaires.

7  Appendix: Question wordings (Original German formulations and 
English translations)

1. Question on self-reported financial knowledge:
a. Original version: Auf einer Skala von 1 bis 7, wobei 1 ‚sehr gering‘ und 7 ‚sehr groß‘ 

bedeutet: Wie würden Sie Ihr Finanzwissen einschätzen?
(On a scale from 1 to 7, where 1 means very low and 7 means very high, how would you 

assess your overall financial knowledge?)
b. Revised version: Auf einer Skala von 1 bis 7, wobei 1 ‚sehr gering‘ und 7 ‚sehr groß‘ 

bedeutet: Wie würden Sie Ihr Finanzwissen einschätzen? Unter Finanzwissen verstehen wir 
hier das Verständnis von Themen im Finanzbereich sowie die Fähigkeit, angemessene und 
informierte Entscheidungen über persönliche Finanzen zu treffen, wie z.B. Haushaltspla-
nung, Geldanlagen, Versicherungen, Immobilien, Schuldenverwaltung oder Steuerplanung.

(On a scale from 1 to 7, where 1 means very low and 7 means very high, how would you 
assess your financial knowledge? Financial knowledge here means the understanding of 
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financial issues and the ability to make appropriate and informed decisions about personal 
finances, such as budgeting, investments, insurance, real estate, debt management or tax 
planning.)

2. Semi-open probing question:
Bei der vorherigen Frage ging es darum, wie Sie Ihr Finanzwissen einschätzen. Woran 

haben Sie beim Beantworten der Frage gedacht?
(1) Daran, wie gut ich mich mit finanzwirtschaftlichen Themen auskenne (Börsen, Kapi-

talmarkt, Investmentfonds usw.), (2) Daran, wie gut ich mich mit Themen auskenne, die 
meine persönlichen Finanzen betreffen (Haushaltsplanung, Geldanlagen, Schuldenverwal-
tung usw.), (3) An beide der oben genannten Themen, (4) An etwas anderes, und zwar: 
[open text field]

(The previous question was about how you assess your financial knowledge. What did 
you consider when answering the question?

(1) How knowledgeable I am about financial topics (stock markets, capital markets, 
mutual fonds, etc.), (2) How knowledgeable I am about topics that affect my personal 
finances (budgeting, investing, managing debt, etc.), (3) Both of the above-mentioned top-
ics, (4) Something different, namely: [open text field])

3. Criterion questions:
a. Financial behavior:

i.	 Bevor ich etwas kaufe, überlege ich mir genau, ob ich es mir leisten kann.
ii.	 Ich habe meine finanziellen Angelegenheiten sehr genau im Blick.
iii.	 Ich stecke mir langfristige finanzielle Ziele und versuche, diese auch zu erreichen.

Answer options: (1) Stimme voll und ganz zu, (2) Stimme eher zu, (3) Weder noch, (4) 
Stimme eher nicht zu, (5) Stimme überhaupt nicht zu.

(i. Before I buy something, I carefully consider whether I can afford it.)
(ii. I keep a close personal watch on my financial affairs.)
(iii. I set long term financial goals and strive to achieve them.)
Answer options: (1) Strongly agree, (2) Rather agree, (3) Neither/nor, (4) Rather dis-

agree, (5) Strongly disagree.
b. Life satisfaction:
Wie zufrieden sind Sie gegenwärtig, alles in allem, mit Ihrem Leben?
Answer options (1) Überhaupt nicht zufrieden – (11) Völlig zufrieden.
(All things considered, how satisfied are you with your life at present?
Answer options: (1) Not at all satisfied – (11) Extremely satisfied)
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