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Enhancing auditors’ professional
skepticism through nudges: an eye-tracking
experiment
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PIERRE-MAJORIQUE LEGER

“Accounting and Finance, iaelyon, Magellan, Jean Moulin University, Lyon, France;
bTech.?Lab, HEC Montreal, Montreal, Canada

This article studies whether nudges — that is, gentle alterations of people’s behaviour —
increase audit quality. Although the utility of nudges is well-established in behavioural
sciences, their applicability and efficacy have been less studied in accounting and auditing.
To bridge this knowledge gap, the study extends nudge theory to financial audits, offering
experimental evidence of the impact of social norms and justification nudges on auditor
behaviour. A factorial 2 X 2 between-subject experiment (social norms and justification)
shows that nudges amplify professional skepticism, a critical indicator of audit quality. A
follow-up eye-tracking experiment involving an audit task identifies the underlying
cognitive mechanism of this effect; nudges heighten auditors’ visual attention to pertinent
information, thereby refining their evaluations of audit evidence and increasing their
professional skepticism.

Keywords: eye-tracking; behavioural auditing; nudge; professional skepticism
JEL Classifications: G41; M42

1. Introduction

Despite changes to regulatory frameworks designed to improve audit quality, regulators’ report-
ing shows that audit deficiencies — epitomised by auditing debacles such as WireCard and Car-
illio — remain (PCAOB 2022). Regulatory authorities often attribute such deficiencies to
auditors’ insufficient professional skepticism. Skepticism thus seems crucial for ensuring audit
quality (PCAOB 2018, 2023), and professional skepticism is needed in the auditing process.
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There are many definitions of professional skepticism in academic research and professional
standards. The International Auditing and Assurance Standards Board (IAASB) clearly defines it
as ‘an attitude that includes a questioning mind, being alert to conditions which may indicate
possible misstatement due to error or fraud, and a critical assessment of evidence.’ Professional
skepticism is a multifaceted construct that includes both trait and state characteristics (Hurtt et al.
2013, Eutsler et al. 2018, Mohammad and Oczkowski 2021). Visual attention, as a type of heigh-
tened concentration, is one of its fundamental components. According to the eye—mind hypoth-
esis, visual attention is a cardinal component in information processing (Just and Carpenter 1980,
Rose et al. 2022). We propose that to bolster auditors’ assimilation of information, the use of
nudges — that is, gentle alterations of behaviour — can amplify visual focus on critical aspects
of decision-making. That is, nudges can enhance auditor performance and improve overall
audit quality.

Nudges are elements in choice architectures that alter behaviour — such as by gently encoura-
ging them to adopt responsible behaviours — without forbidding specific options or significantly
changing the economic consequences (Thaler and Sunstein 2008). According to Schubert (2017),
the influence of nudges depends on agents’ cognitive biases. Through the design of choice
environments, and usually with little expense, they attract attention to certain factors that
incite people to make predictable decisions (Hilton et al. 2018). If a nudge fails, no harm
results (Thaler and Sunstein 2008). Along with strategic prompts, decision aids (Kachelmeier
and Messier 1990, Bowlin 2011), mindset manipulations (Griffith et al. 2015), and priming
(Durkin et al. 2020), nudges improve auditors’ performance by using their personal heuristics
and biases, subtly and without coercion (Thaler and Sunstein 2008). For this study, we investi-
gate two debiasing nudges that might improve auditors’ professional skepticism: the social
norms nudge and the justification nudge (Hilton 2001, Larrick 2004, Dolan et al. 2012).

Social norms make auditors aware of the need to practice accountability, objectivity, and
integrity. Auditors’ fears of being reported for misconduct incite them to strengthen their pro-
fessional skepticism and uncover misstatements resulting from error or fraud. Justification
requires auditors to validate their critical judgments rationally and in an evidence-based
manner, which reinforces their professional skepticism and ensures it is based on objective evi-
dence and sound reasoning rather than biases, heuristics, or assumptions. We propose that
together, social norms and justification contribute to auditors’ professional skepticism.

To test our predictions, we conduct an online experiment and a laboratory experiment. In the
former, we establish that nudges exert strong effects on professional skepticism. In the latter, an
eye-tracking experiment, we show the effect of nudges on professional skepticism is mediated by
visual attention. Across the two experiments, we find that nudges positively affect professional
skepticism, which we consider a marker of audit quality. Nudged conditions are associated with
greater visual attention, measured as higher fixation counts and revisits to assessments of the
audit evidence. The conditions also feature lower time-to-first fixation (TTFF), such that
increased visual attention has a significantly positive impact on professional skepticism. As
we demonstrate, nudges improve professional skepticism through the mediating effect of
visual attention.

This evidence makes several contributions to auditing literature. First, amid a lack of research
on the impact of nudges in auditing, we establish a foundation for novel research into how nudges
can be used in the field of auditing. We go beyond work by Nolder et al. (2022) to explore a
mechanism that explains the effectiveness of nudges in auditing. Second, we add to rich literature
pertaining to professional skepticism in auditing by providing a perspective on professional skep-
ticism from a visual attention standpoint. We demonstrate that concepts and techniques from
other disciplines such as psychology and neuroscience can be applied to improve the auditing
practice. Third, from a managerial perspective, we highlight the need to identify the cognitive
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make-up of individual auditors, to personalise the choice architectures they encounter in their
work interfaces and use nudges to encourage acceptable levels of professional skepticism.
Fourth, we suggest that managers and partners in audit firms should be aware of how informal
social norms in the professional environment affect the activities of audit firms. Overall, we
submit that because audits require a great deal of concentration, there is an increasing need
for applications of nudges to enhance the visual attention of auditors.

Our study is organised as follows: In Section 2, we review prior literature to frame and inform
our hypotheses. In Section 3, we report the results of the online experiment, and in Section 4, we
develop an eye-tracking experiment in the lab. Section 5 concludes.

2. Literature review and hypothesis development
2.1. Professional skepticism and aggressive reporting

Auditors make skeptical judgments when they recognise potential issues, thereby generating more
work, review, or effort (Hurtt et al. 2013). For example, auditors likely are skeptical when they find
evidence of aggressive financial reporting, so they devote more effort to investigation. Although
some research assumes professional skepticism involves presumptive doubt or a conservatism
bias (McMillan and White 1993, Nelson 2009), we characterise it differently, such that it
implies that auditors require sufficient support and evidence in a timely manner (Hurtt 2010).
The International Standards on Auditing require that audits be performed with professional skepti-
cism (ISA 2016-2017). Following audit failures, regulators regularly cite a lack of professional
skepticism (Ray 2015, Grenier 2017). In this sense, professional skepticism in audits is
indispensable.

We define aggressive financial reporting as accounting practices that overstate company per-
formance and fall outside generally accepted accounting principles (Johnstone et al. 2002). These
practices might manifest as early revenue recognition, extensive cost capitalisation, lengthy
amortisation periods, or understatement of expenses (AICPA 1988). Regardless of its form,
the effects of aggressive financial accounting are devastating for firms, managers, and auditors.
Feroz et al. (1991) find that firms that engage in aggressive financial reporting likely underper-
form, suffer negative market returns following the announcement of accounting irregularities,
and are subject to negative market perceptions and regulatory investigations. Moreover, auditors
who miss such reporting can suffer sanctions such as monetary penalties and temporary or even
permanent suspension of their licenses (De Fuentes et al. 2015).

To avoid these negative outcomes, auditors must have sufficient levels of professional skepti-
cism. Our proposal that nudges can be used to encourage such skepticism is grounded in auto-
motive theory (Bargh and Barndollar 1996), which states that the environment can directly acti-
vate a goal that becomes operative and guides cognitive processes in the environment.

2.2. Social norms nudge

Because people are fundamentally social in nature, they tend to organise their work activities in
groups (Young 2008) that share social norms and understanding of what constitutes appropriate
behaviour (Thogersen 2006). To avoid rejection, people conform with the values and norms of
the groups to which they belong (Young 2013). To be influenced by social norms, people first
must be part of a group and have a legitimate sense of attachment to it (Asch 1956, Cialdini
et al. 1990). According to social identity theory, people group themselves with others according
to their similarities (Tajfel 1978, Bauer 2015); they are more likely to internalise the group’s
norms (Bamber and Iyer 2007) and develop a sense of who they are based on their group mem-
bership (Tajfel 1978).



4 J.-F. Gajewski et al.

Social norms also should exert cognitive impacts on auditors, who belong to professional
groups and identify themselves accordingly. Most audits are performed by teams of auditors,
who pool their knowledge and expertise to undertake audit tasks. The group as a whole
should influence each individual auditor, either consciously or unconsciously, willingly or unwil-
lingly. Because most audit teams also adopt hierarchical structures, influence can be vertical or
horizontal. Although audit teams assemble to meet the particular needs of projects, resource-
based theory (Gardner et al. 2012) acknowledges that firms can be defined by the resources
they control (Litz 1996). The distinct human resources available to audit firms could lead to
unique social norms being developed and applied across firms or their teams. Moreover, many
auditors join professional bodies, such as the American Accounting Association, American Insti-
tute of Certified Public Accountants, and the Association of Chartered Certified Accountants,
that can be sources of influence.

Across these settings, social norms should lead to compliance and conformity. For example,
Bobek et al. (2007) find that social norms affect tax compliance, and Kelly and Murphy (2021)
show that they influence decisions related to aggressive accounting. According to Blay et al.
(2019), social norms that prioritise honesty and responsibility can capture auditors’ potential
for moral reasoning. Callen and Xiaohua (2020) show that firms located in U.S. counties with
more liberal local gambling norms exhibit higher audit fees. According to Westermann et al.
(2015), during the early years of their professional careers, auditors undergo a process of pro-
fessional socialisation and learn the social norms of their employing firms. Cardinaels and Jia
(2016) determine that social norms have strong effects on the level of truthful reporting when
reporting decisions are audited.

Evidence of the impact of social norms on accounting and auditing is diverse, and the mech-
anism by which social norms function is controversial. According to Dolan et al. (2012), norma-
tive influences are partly conscious and deliberate and partly unconscious, because of the lack of
awareness or rationality among people engaged in conformist behaviour. Young (2013) asserts
that social norms work through a heuristic process similar to herding, but they also might
involve a more elaborate cognitive process, mediated by persuasiveness. Melnyk et al. (2011)
add that people who are cognitively invested in the process of understanding social norms are
less susceptible to their influence, and Bauer (2015) finds that professional identity, which is a
construct similar to social norms, can improve professional skepticism in auditors.

Peer groups influence social norm conformity (Cialdini et al. 1999, Cialdini and Goldstein
2004); peer group research indicates that age group (Asirvatham et al. 2014, Qin et al. 2022) and
profession (Drake and Martin 2020, Ruiz and Sirvent 2022) are important drivers of conformity.
They work due to individual affiliation goals and positive self-maintenance goals (Cialdini and
Goldstein 2004). Wetmiller (2022) finds that staff auditors with peer team members who engage
in dysfunctional audit behaviour (DAB) are more likely to engage in DAB. Because staff auditors
are new to the teams and are trying to learn appropriate courses of action from others, they are more
likely to be influenced by peers. Therefore, we predict that participants will find a nudge most com-
pelling if it suggests that skepticism is a norm among their age- and profession-based peers:

H1a: Implementation of a social norms nudge increases auditors’ professional skepticism.

2.3. Justification nudge

Because justification techniques require people to offer reasoned explanations for their choices
(Hilton 2001), they should prompt more careful analysis and less reliance on cognitive shortcuts.
Authors refer to justification as accountability or reasoned-based choice (Buchman et al. 1996,
Lerner and Tetlock 1999, Hilton 2001, Geoffroy and Eliaz 2012, Dalla Via et al. 2019) that might
be internal and related only to the self or else external and involve other people (Simonson 1989).
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Because optimal decision-making generally entails complex processes, accounting for systema-
tic reasoning in audits should be beneficial.

When auditors execute audits, they make various decisions, individually or collectively, that
reflect various criteria. Even in the presence of rules, guidelines, or best practices to aid the
decision-making process, people must take multiple dimensions into consideration. The
dilemma regarding how much to trade one dimension against another is difficult to resolve.
Therefore, people often resort to simple heuristics (Geoffroy and Eliaz 2012). The need to
justify prevents such shortcuts.

Kramer et al. (1993) cite an impressive body of empirical evidence that justification improves
decision-making behaviour. For example, Pilkington and Parker-Jones (1996) show that trainee
doctors learn more when they have to offer justifications, and Misra et al. (2019) indicate that the
need to justify leads tax consultants to perform deeper searches. Moreover, according to Tetlock
and Boettger (1989), people adjust their opinions to reflect the views of a source of justification,
and Lord (1992) finds that auditors who are subject to justification demands, compared with
those who are not, issue more qualified opinions.

Decision makers can use various means to justify their decisions, and the sources they select are
likely to influence their decisions, due to differences in their levels of clarity, pressure, or preference
(Bagley 2010). Seta et al. (1989) caution that the use of multiple justifications in auditing can cause
negative emotions that harm task performance in low-complexity, but not high-complexity, audits.

For a justification nudge to increase the level of professional skepticism, it should include
three elements. First, it should engage people to offer reasoned explanations of their choices
(Geoffroy and Eliaz 2012) and prompt them to practice more careful analysis and rely less on
cognitive shortcuts (Kennedy 1993, Hilton 2001). Second, the source of the justification
should be clear and well known for its advocacy of professional skepticism (e.g. regulators or
top hierarchy). Bagley (2010) finds that the source of justification influences the decisions
made. Third, the nudge should contain pertinent information that encourages auditors to make
the right decisions (Thaler and Sunstein 2008). This element encompasses the first two elements
and provides further clarification of what is expected of auditors in the particular contexts in
which they find themselves. We hypothesise:

H1b: Implementation of a justification nudge increases auditors’ professional skepticism.

2.4. Nudges and visual attention

Attention is the cognitive process of selectively focusing on one aspect of the environment while
ignoring other elements (Posner 2012). The attentional process involves a set of cognitive oper-
ations that enable processing of relevant information while filtering out non-essential stimuli.
Eye—mind theory posits that human information processing is contingent on eye fixations
(Just and Carpenter 1980), so fixations can gauge visual attention (Rose et al. 2022). Increased
information processing requires more fixations (Just and Carpenter 1980).

Nudges serve as subtle cues or changes in how choices are presented that can unconsciously
direct attention toward certain elements. By enhancing visual attention, nudges can improve
decision-making quality. For example, in the automobile industry, nudges enhance drivers’
focus on road conditions and safety parameters (Dwoskin and Ramsey 2016). On the basis of
such insights, we predict:

H2a: Implementation of a social norms nudge increases the levels of auditors’ visual attention.

H2b: Implementation of a justification nudge increases the levels of auditors’ visual attention.
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Diminished visual attention to a focal target could denote distraction (Biittner et al. 2014) and
reduced capacities to concentrate or conduct high-quality audits (Breger and Edmonds 2016),
which may mean diminished professional skepticism (Glover and Prawitt 2014). Distraction,
as indicated by increased fixations on diverse stimuli, could suggest inefficient pursuit of
target information (McMillan and White 1993, Holmgqvist et al. 2011). In contrast, financial audi-
tors who display high levels of professional skepticism often exhibit elevated degrees of infor-
mation search (Robinson et al. 2018). The theoretical foundation for these empirical findings is
the concept of covert attention, as proposed by Posner and Petersen (1990). Covert attention
encompasses three core abilities:

(1) Capacity to orient and reorient attention,
(2) Readiness to anticipate and remain alert for forthcoming events, and
(3) Ability to manage attention.

To encourage more professional skepticism, nudges therefore should fulfil three functions:
guide auditors to concentrate on the tasks at hand, encourage them to maintain alertness while
evaluating audit evidence, and help them control their attention. According to Collings and
Eaton (2019), covert-attention orienting and oculomotor control are interdependent systems
that select specific targets and steer saccades (Awh et al. 2006, MacLean et al. 2015). Oculomotor
movements can be monitored using eye-tracking methodologies. Therefore, combining this evi-
dence, we predict:

H3: The positive effect of nudges on auditors’ professional skepticism is mediated by visual
attention.

To test these hypotheses, we conducted two experiments: an online experiment and an in-depth,
eye-tracking laboratory study, designed to uncover the underlying attentional mechanisms of the
predicted processes.

3. Online experiment
3.1. Methods
3.1.1. Participants

We recruited 100 young professional auditors from France, with an average age of 23 years, 44%
of whom were women. Following Hauser and Schwarz’s (2016) recommendations, we included
attention checks to ensure their attention during the experiment.

Table 1 shows that all participants had master’s degrees with specialisations in accounting
and auditing. All participants had work experience of three months to one year in the field of
auditing. Because the experiment involved humans, we received approval from the institution
at which the experiment took place (Comité d’Ethique de la Recherche, HEC Montréal, 2020-
3791-186 — Largo Winch). Participants received a fixed renumeration fee of €10, to prevent
the money from influencing their skepticism.

3.1.2.  Experimental design

To test our hypotheses, we conducted a fully randomised experiment using a 2 X 2 between-
subject design. Participants were presented with pieces of audit evidence and assigned to one
of four experimental conditions: control (C), social norms nudge (S), justification nudge (J),
and social norms and justification (SJ). The text of the social norms nudge was
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Table 1. Socio-demographic information of participants.

Participants Online Experiment Lab Experiment
Total Number 100 20

Gender: Female 44% 70%
Geographical Location of work France Canada

Age 21-25 21-25
Educational Level Masters Masters
Educational Specialization Accounting and Auditing Accounting and Auditing
Work Experience 3 months—1lyear 3 months—1lyear

Notes: Participants were relatively homogenous. In collecting data about age in the experiments, we grouped ages, e.g.
18-20, 21-25, 26-30. The same applied to work experience, e.g. 3 months 1 year, 1 year—5 years.

Very important Information: A recent study in accounting indicates that individuals of your age
perform very well on audits. The study explains that this is the case because individuals of this
age range pay a great deal of attention to detail and take note of evidence of aggressive financial
reporting when conducting audits.

The choice of nudging, which was based on age groups of auditors rather than on other special-
ised groups, appeared appropriate to the participants, because we did not have full information
about all the groups participants belonged to and their levels of attachment to these groups.
According to our literature review, for social norms nudge to be effective, a person must first
be part of a group and have a legitimate sense of attachment to it (Asch 1956, Cialdini et al.
1990). The text of the justification nudge was

Very Important Information: Audits are scrutinized by your superiors and the regulators. In similar
audit tasks, some auditors have recently been sanctioned for not being able to identify items indica-
tive of aggressive financial reporting. Imagine for this exercise that you will be accounting personally
for your audit opinion to the top hierarchy and possibly the regulators.

The idea of this nudge was that in encouraging participants to reason thoroughly throughout their
decision-making process, they had recourse to a source that advocated more professional skepti-
cism, such as the top hierarchy or regulators. We also randomised the order of presentation of the
audit evidence.

We measured professional skepticism, our dependent variable, by asking: ‘Please evaluate the
client’s financial reporting as a whole,” followed by a description of aggressive financial account-
ing practices (cf. A.1.5). Participants answered on a 10-point scale ranging from ‘not aggressive
at all’ to ‘very aggressive.’ In line with previous research (Bamber and Bylinski 1987, Cohen and
Kida 1989, Bauer 2015), we used higher response scores as proxies for skepticism.

3.1.3. Materials

The audit evidence material we used was based on two well-known cases of aggressive financial
reporting: Trueblood Case 91-1 (Touche 1991) and United States Surgical Corporation (Johnson
et al. 1993). We developed 14 items of evidence that captured the key features of each client’s
financial statements, with each item self-contained and able to be analyzed independently. Of
the 14 items, three were indicative of aggressive financial reporting (trade receivables, share-
holders’ equity, accounts payable and accrued liabilities), one served as an attention check,
and the remaining 10 items were indicative of non-aggressive financial reporting. We adapted
this approach to constructing audit evidence material from Phillips (1999).
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3.1.4. Manipulation checks

To verify that the nudges manipulated the intended concepts, we submitted our materials to a
sample of 40 auditing professionals whom we recruited online. We asked if they agreed that
the text of each nudge was effectively evoking the underlying concept we intended to manipulate
(social norms and justification). We also asked them to judge two filler items. For each concept,
participants chose their level of agreement with the concepts on a scale of 1 (‘not at all’) to 7
(‘completely’). Participants correctly indicated higher levels of agreement with the concept
associated with the nudge to which they were exposed, compared with the other options.
Answers for the social norms nudge averaged 4.17, well above the midpoint response and sig-
nificantly higher than the filler items (¢=2.02; p=0.05). Answers for the justification nudge
averaged 5.13, again well above the midpoint response and significantly higher than the filler
items (¢=2.63; p=0.01).

We took the manipulation check approach from Oppenheinmer et al. (2009). It provides an
indirect measure of satisficing and is well suited to our experiment, in that the materials are rela-
tively basic and it reflects the level of expertise of participants.

3.1.5. Procedure

Participants accessed an online experiment through a link. Prior to participating, they were
required to read and accept the terms and conditions. They were then presented with instructions
for an exercise that involved reviewing, at their own pace, audit evidence about a fictitious
company. Background information about the company and the audit, including the level of mate-
riality and the accounting year, was provided before participants proceeded with the exercise.
After participants read the instructions and background information, they were randomly
assigned to one of four experimental conditions. During the audit task, they carefully examined
14 pieces of audit evidence and provided a general assessment of the level of financial reporting
on a scale from 1 (‘not aggressive at all’) to 10 (‘very aggressive’). Participants also provided
demographic data. Please refer to Appendix A.1.4 for more details on the audit task instructions
and Appendix A.1.5 for the financial reporting scale used.

3.2. Results
3.2.1. Effect of nudges on professional skepticism

The average duration of the experiment was 36 min. We employed a 2 x 2 between-subject
analysis of variance (ANOVA) to examine the impact of the social norms nudge (S) and the jus-
tification nudge (J) on professional skepticism. Table 2 presents descriptive statistics for each
condition.

The ANOVA revealed a significant effect of the nudges on professional skepticism, F(3, 81)
=2.4, p=0.07. That is, the nudges influenced professional skepticism at a 10% significance
level. Specifically, the combined nudge condition (SJ) exhibited the highest mean level of pro-
fessional skepticism (M =7.19, standard deviation [SD]=1.33), followed by the social norms
nudge (S: M=6.50, SD=1.36), the control (C: M=6.43, SD=1.71), and the justification
nudge (J: M=6.20, SD = 1.80).

Tukey HSD post hoc comparisons in Table 3 show that the mean score for the double nudge
condition (SJ) differed significantly from the no-nudge control condition. However, neither the
social nudge nor the justification condition differed significantly from the control condition. We
therefore offer some evidence in support of Hla and H1b. The social norm nudge and the justi-
fication nudge can increase professional skepticism, but only if they are used together.
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Table 2. Descriptive statistics by nudge condition.

Nudge Condition Nb Obs Mean SD
C 28 6.43 1.71
J 20 6.20 1.80
S 26 6.50 1.36
SJ 26 7.19 1.33

Notes: This table shows the descriptive statistics by nudge condition. C = control, S = social norms nudge, J = justification
nudge, SJ=combined nudge.

Table 3. Post-hoc comparisons of skepticism under the nudge versus control condition.

Nudge Condition Estimate Std.Err. T p-value
J 0.20 0.54 0.38 0.70
S 0.18 0.46 0.39 0.70
SJ 0.97 0.45 2.15 0.03**

Notes: The number of observations equals 100. This table displays the results of the post-hoc comparisons of the nudge
conditions against the control condition using the Tukey HSD test.

S =social norms nudge, J = justification nudge, SJ = combined nudge. T corresponds to Student’s statistic. *, **, and ***
indicate, significance at the 10%, 5%, and 1% levels, respectively. The degrees of freedom equal 3 for all analyses.

To consolidate our findings and gain a deeper understanding of the underlying mechanisms of
the observed effects of nudges, we conducted a second experiment in a laboratory setting, using
eye-tracking technology during the audit task. This approach allowed us to identify the atten-
tional mechanisms involved by observing how auditors responded to nudges during their audit
tasks. It also addressed the limitation of declarative measures and used a more objective
measure of skepticism based on the detection of aggressive financial reporting elements. By com-
bining these objective measures with eye-tracking data, we aimed to provide a more precise
understanding of the mechanisms underlying the effects of nudges on skepticism.

The results of the online experiment presented limitations that we addressed in the lab exper-
iment. Because of the subjective nature of the skepticism measure (see also Griffith et al. 2015,
Nolder et al. 2022), it might have been difficult to establish a normative reference point. Arguably,
higher scores might not necessarily indicate higher professional skepticism. However, the baseline
we used to measure the effectiveness of the nudges was the control condition, which should be a
normative reference point. Moreover, this measure of professional skepticism appeared appropri-
ate, because we gathered it online, making it impossible to supervise participants.

4. Eye-tracking lab experiment
4.1. Methods
4.1.1. Participants

Participants in the lab experiment were young auditing professionals, with varying levels of work
experience, based in Canada. Of the 20 participants, 70% were women (Table 1). Because the
experiment involved humans, we received approval from the institution where the experiment
took place (Comité d’Ethique de la Recherche, HEC Montréal, 2020-3791 — 186 — Largo
Winch). All participants had master’s degrees with specialisations in accounting and auditing,
and all had work experience of three months to one year in the field of auditing. Participants
received a fixed fee of $30 CDN. The use of a fixed fee for all participants prevented the
money from having an influence.
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4.1.2. Experimental design

As in the online experiment, the participants examined pieces of audit evidence, but the exper-
imental design differed somewhat. We used a 2 x 2, within-subject design in a controlled labora-
tory setting. To avoid cross-contamination of the nudges, we use a semi-randomised design. We
presented the control condition with no nudge first, followed by three manipulations: the social
norms nudge, the justification nudge. and a combined nudge, randomised for each participant.
All participants saw the control condition before being exposed to the nudge conditions. Appen-
dix A.1.3 presents the manipulation conditions.

4.1.3. Materials

The materials are the same as those detailed for the online experiment, with two changes.
The audit task still consisted of 14 pieces of evidence, three of which represented cases of
aggressive financial reporting (Task A: Fixed Assets, R&D and Engineering Expenses,
Intangible and Other Assets; Task B: Inventories, Cost of Goods Sold, Sales; Task C:
Trade receivables, Shareholders’ Equity, Accounts Payable and Accrued Liabilities; Task
D: Inventories, Fixed Assets, Marketing and Administration Expenses) and 11 of which
represented non-aggressive financial reporting. The texts used for the social norms and jus-
tification nudge were the same as in the online experiment. However, we adopted a behav-
ioural measure of professional skepticism instead of the declarative measure. In line with
Glover and Prawitt (2014) and Nelson (2009), we asked participants to detect aggressive
items in the audit task.

As a second change, we measured visual attention during the experiment using eye-tracking
technology (Red 250, SensoMotoric Instruments GmbH, Teltow, Germany). We defined areas of
interest (AOIs) corresponding to each piece of evidence. The eye-tracking technology tracked
eye movements and changes in pupil size at specific points in time (Lynch and Andiola 2019,
Manzon 2020) in relation to the AOIs. The resulting data provided measures of various con-
structs, including processing levels, mental states, and perceptual fluency (Wedel and Pieters
2008, Holmgqvist et al. 2011, Lynch and Andiola 2019, Meissner and Oll 2019), each of which
helped reveal participants’ cognitive processes.

We recorded measures at a sampling frequency of 60 Hz throughout the experiment. Four-
teen AOIs were placed on the page, reflecting the 14 financial account items. Because items
on the page were randomised, the AOIs varied across participants and attempts. Prior to each
session, participants underwent a calibration process using a 9-point predefined calibration
grid (Just and Carpenter 1976) to ensure an average deviation of no more than 0.5. The use of
eye-tracking technology and AOIs allowed us to capture participants’ visual attention to specific
aspects of the financial account items precisely.

To quantify participants’ visual attention during the audit task, we used a ratio of dwell time
to revisits. Dwell time is the total viewing time of the areas of interest (AOIs), and revisits are the
number of times the participant returned to those AOIs. With this ratio, we can consider both time
and count metrics (Yusuf et al. 2007, Lynch and Andiola 2019). By measuring time spent
viewing an AOI and the frequency with which the AOI was revisited, we capture the dynamics
of participants’ visual attention during the audit task.

4.1.4. Procedure

Each participant inspected a series of four sets of 14 items of audit evidence, reflecting 14 distinct
accounts in the financial statements. To prepare participants and mitigate learning effects, each
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series started with a short presentation of the company in question, as well as basic information
needed for the audit, such as materiality and the audit year. After examining all 14 pieces of audit
evidence for the first series at their own pace, participants moved to the next page to identify
financial reporting items they adjudged aggressive (see Appendices A.2.4 and A.2.5). To miti-
gate any effect of prior knowledge of the business or anchoring effects, the four descriptions fea-
tured different fictitious businesses. We also obtained demographic data for control purposes and
renumerated the participants.

4.1.5. Variables

We measured the dependent variable, professional skepticism, by the total number of aggressive
items detected (from O to 3). The independent variables were the social norms and justification
nudge conditions. To account for visual attention, we included the dwell-to-revisit ratio from the
eye-tracking measures as a mediating variable, reflecting both the fixation count and the time
elapsed between two revisits of an AOI (Doherty et al. 2010, Hofmaenner et al. 2021). As we
noted previously, the dwell-to-revisits ratio captured the average time elapsed between two revisits
of an AOI and also the average time the participant took to return to an AOI. The shorter the time,
the greater the participant’s concentration on an AOI, and the stronger the visual attention.

4.2. Results
4.2.1. Effect of nudges on skepticism

The average duration of the experiment was 41 min. To consolidate the findings from the online
experiment, in the lab experiment we conducted a one-tailed t-test to evaluate the effects of the
social norms nudge and the justification nudge on professional skepticism. Results showed a sig-
nificant increase of professional skepticism in the nudged conditions (M = 1.4, SD =1.06) com-
pared with the control condition (M =0.93, SD=0.8) at the 5% level, #39)=1.72, p=0.04.
Thus, we can confirm the effectiveness of nudges when we used a behavioural measure of skepti-
cism and a Canadian sample, rather than the declarative measure of skepticism and French
sample in the online experiment.

4.2.2.  Nudges and visual attention

Descriptive statistics in Table 4 indicate increased skepticism and decreased dwell-to-revisits for all
nudged conditions. For the test of H2a and H2b, we used linear regression with a random intercept
model of the dwell-to-revisits ratio to consider whether nudges significantly affected visual attention.
Consistent with our hypothesis, the results in Table 5 reveal that after being nudged, the auditors
exhibited better visual attention to their audit tasks. Compared with the no-nudge condition, all
nudged conditions produced significantly lower dwell-to-revisits ratios: social norms nudge condition
(p=0.02), justification nudge condition (p < 0.01), and combined nudge (p =0.01). Nudged partici-
pants, compared with non-nudged participants, returned more quickly to AOIs. As previously men-
tioned, the ratio expresses the time elapsed between two revisits, or the time a participant took before
returning to an AOI; the shorter the time, the greater the auditor’s concentration on an AOL'

"We chose to combine all AOIs into a mean dwell-to-revisit ratio per condition, independent of their aggres-
siveness. This mean value was a composite score that reflected broad patterns of visual attention, which
aligns with our research objective to study the effect of nudges on general behavioral trends rather than
the nuanced differences between individual AOIs.
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Table 4. Descriptive statistics for experiment 2.

Conditions Variable Mean SD

C Dwell-to-Revisits 2978.33 1118.98
Skepticism 0.93 0.80

S Dwell-to-Revisits 2723.12 1159.93
Skepticism 1.40 0.99

J Dwell-to-Revisits 2230.36 950.20
Skepticism 1.33 1.05

SJ Dwell-to-Revisits 2312.50 736.76
Skepticism 1.40 1.06

Notes: Skepticism is measured by the detection of aggressive financial reporting items. Dwell-to-revisits is a measure of
total viewing time (dwell time) divided by the number of revisits to AOIs. Its unit of measurement is milliseconds. C =
control, S =social norms nudge, J = justification nudge, SJ = combined nudge.

Table 5. Effect of social norms and justification nudges on visual attention.

Condition Estimate Std.Err. DF t-Value p-value
J>C —615.38 141.77 1404 4.34 <0.01***
S>C —390.47 139.03 1404 2.81 0.02%**
SI>C —438.71 140.12 1404 3.13 <0.01%**

Notes: Outcome of the linear regression model Y; = S+ £, * {Nudge Conditions} + €;, where Y = dwell-to-revisits ratio.
The conditions are C = control, S =social norms nudge, J =justification nudge and SJ = combined nudge. *, **, and ***
indicate, respectively, significance at the 10%, 5%, and 1% levels. DF is the degrees of freedom.

To verify the robustness of our findings, we analyzed three more eye-tracking
measures: fixation counts, revisits, and time-to-first fixation (TTFF). The metrics used in
the robustness checks applied to all AOIs. We included fixation counts (M =16.81, SD=
14.04) and revisits (M =3.98, SD =3.40) in negative binomial regression models, because
both were counts and overdispersed. We included TTFF in the linear regression with a
random intercept.

The nudges affected TTFF. Compared with the no-nudge condition, all nudged conditions led
to significantly lower TTFF: social norms nudge (p =0.01), justification nudge (p < 0.01), and
combined nudge (p = 0.01). Therefore, in nudged conditions, less time elapsed before the partici-
pants fixated on audit items, which we can interpret as an efficient use of time, because the time is
maximised for fixations. Furthermore, we observed higher fixation counts when audit tasks fol-
lowed nudges: social norms nudge (p=0.01), justification nudge (p <0.01), and combined
nudge (p=0.01), compared with the no-nudge condition. This result also was corroborated by
the revisits metric. Compared with the no-nudge condition, all nudged conditions prompted sig-
nificantly more revisits: social norms nudge (p =0.01), justification nudge (p < 0.01), and com-
bined nudge (p=0.01).

Opverall, our findings imply that in the presence of nudges, auditors focus more visual atten-
tion on elements they examine during audit tasks. This outcome is very important; heightened
visual attention to audit items should reduce the possibility that an auditor might miss key
details that determine the quality of a report. Moreover, after initially examining all elements
initially, the auditors reexamined them, which is an important way to build a general picture
of an audit.
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4.2.3. Mediating effect of visual attention on professional skepticism

After observing that nudges increase visual attention, we examined whether increased visual
attention mediated the link between nudges and professional skepticism. In H3, we predicted
that the positive effect of nudges on professional skepticism would be mediated by visual
attention. To test this mediating effect, we used Baron and Kenny’s (1986) statistical
approach. With a path analysis, we determine whether visual attention mediated, at least in
part, the effect of nudges on professional skepticism. Then, in accordance with Kenny et al.
(1998), we estimated path coefficients (standardised beta weights) using regression analyses.
As shown in Figure 1, the paths from nudges to visual attention (Table 5) and from visual
attention to professional skepticism (Table 6) both were significant. The direct path from
nudge to professional skepticism (after partialling out the effect of visual attention) remained
significant (Table 7). Overall, the path analysis confirmed that visual attention acted as a
mediator of the nudges.

As reported in Table 7, nudges increased visual attention, such that the TTFF and dwell-
to-revisit ratio both decreased when auditors viewed nudges. The fixation count and
number of revisits also seemed to increase when participants were nudged. Although
these relationships were coherent, the significant effects of mediation were limited to the
dwell-to-revisits ratio. Tables 5 and 6 show that the auditors exhibited greater professional
skepticism when they were nudged, seemingly because they devoted more visual attention
to the audit task.

Visual
attention
p<0.01 p<0.02

Y

Nudges Skepticism

Direct effect p = 0.09

Figure 1. Path model of mediation of the effect of nudges on skepticism through visual attention.

Table 6. Path of visual attention (dwell-to-revisits) to professional skepticism.

Effect Estimate Std.Err. t-Value p-value

Dwell-to-Revisits < —=0.01 <0.01 -2.35 0.02%*

Notes: Y;=pfo+ p* {Dwell-to-revisits ratio}+ g;, where Y =skepticism. Skepticism is measured by the detection of
aggressive financial reporting items. *, **, and *** indicate, respectively, significance at the 10%, 5%, and 1% levels.

Table 7. Direct path of nudge to skepticism.

Conditions Estimate Std.Err. DF t-Value p-value

SJ 1.24 0.72 39 1.72 0.09*

Notes: Y;= o+ f1*Nudge Condition + &;, where Y = skepticism. Skepticism is measured by the detection of aggressive
financial reporting items. *, **, and *** indicate, respectively, significance at the 10%, 5%, and 1% levels.
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5. Summary and conclusion

In this study, we evaluate the impacts of nudges on financial auditors’ professional skepticism.
We focus on how a social norms nudge, a justification nudge, and a combination of those nudges
influence professional skepticism. The results consistently indicate that nudges enhance the
visual attention — and thus the professional skepticism — of auditors.

Our study extends accounting literature, especially as it relates to professional skepticism, by
detailing how nudges improve audit quality. Although nudge theory is popular and extensively
applied in economics and finance, we find few parallel applications in behavioural auditing set-
tings. In addition to showing that social norms and justification nudges help increase professional
skepticism, our study identifies visual attention as the mechanism through which this improve-
ment occurs.

Our finding of the role of visual attention substantiates our prediction based on covert atten-
tion theory (Posner and Petersen 1990). The theory emphasises the crucial functions of orienting
and reorienting attention, remaining alert for impending events, and controlling attention — all of
which the implemented nudges appeared to fulfil. Auditors can maintain focused attention,
remain vigilant while examining audit evidence, and effectively manage their attention,
thereby reducing distraction and enhancing professional skepticism. The finding could be
related to the notion that humans process information with eye fixations (Just and Carpenter
1980), and more fixations due to nudges amplifies information processing. In this context, our
results reflect Mrkva et al.’s (2019) finding that the degree of visual attention varies among audi-
tors. The finding is corroborated by research on oculomotor control (Awh et al. 2006, MacLean
et al. 2015) and research that shows financial auditors with high levels of professional skepticism
exhibit higher degrees of information search (Robinson et al. 2018). Our results contribute to this
body of literature by identifying the mechanism by which nudges enhance auditors’ professional
skepticism.

Evidence of the importance of social norms corroborates the professional identity construct
proposed by Bauer (2015). The evidence that justification nudges increase professional skepti-
cism confirms claims by Misra et al. (2019), but in the different context of auditing. A possible
interpretation of the effect is provided by the economics of convention (Boltanski and Thévenot
1987, Thévenot and Boltanski 1991), which refer to a system of reciprocal behavioural expec-
tations between people. Auditors who justify their behaviours generate expectations from
others, thereby affecting the auditors’ own professional skepticism. Because others are now
more demanding of the auditors’ behaviours, the auditors try to meet those demands by becom-
ing increasingly skeptical.

Our study has some limitations. Although our sample includes Canadian and French partici-
pants, offering some variation across the experiments, the findings might not hold for auditors
with different cultural values. Reactions to nudges tend to vary across cultures (Loibl et al.
2018, Pe’er et al. 2019). The effects of nudges we observed might not be completely generalisable.
Another limitation pertains to the nature of the experimental instrument; though it is firmly
grounded in real-life occurrences, its simplification and abstract nature also may constrain general-
izability. Furthermore, though our participants reviewed the evidence provided, they were not able
to search freely for other evidence (Phillips 1999), nor could they interact with clients, which might
have affected their levels of skepticism. Finally, there are other approaches to measuring skepticism
(Choo 2000, Shaub and Lawrence 2002, Nelson 2009, Robinson et al. 2018).

Nevertheless, our results have practical implications. It is important for auditors to know that
visual attention mediates the effect of nudges. This finding helps them understand how nudges
affect their behaviour. By understanding that nudges influence their visual attention, they can
become more aware of their bias and take steps to mitigate it. Auditors also can personalise
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the choice architectures available through their user interfaces, using nudges to help achieve
acceptable levels of professional skepticism. Our findings can inform the design of nudges
that orient visual attention to important information, which should increase professional skepti-
cism and improve decision-making.

Finally, we note some opportunities for further research. Recognising the importance of heur-
istics and cognitive biases to nudge theory (Thaler and Sunstein 2008, Sunstein 2015), we rec-
ommend tests to examine which cognitive biases are influenced by nudges and how they
subsequently influence professional skepticism. Audit researchers could explore the visual atten-
tion characteristics associated with auditors who appear to be subject to cognitive biases.
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