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ABSTRACT 

Auditors are increasingly leveraging technology in their day-to-day work. This can 

take on many forms, such as using data analytics for fraud assessment, communicating with 

team members via different technological media, or incorporating artificial intelligence (AI) 

into audit workflows, to name a few. As technology becomes more deeply embedded in audit 

practice, an important question arises: What factors influence auditor judgments and decisions 

in technology-enabled environments? 

This dissertation explores this question from three distinct but interrelated angles: (a) 

The auditor’s mindset, (b) the technological medium used, and (c) the mode in which 

technology is used. Given that an auditor’s own perspective, the technology itself, and the 

processes surrounding it can all shape professional judgments and decisions, this dissertation 

examines each of these dimensions in three separate experiments within distinct auditing 

contexts. The findings help to inform how different aspects of technology-enabled 

environments can influence auditor judgments and decisions. 

The first study focuses on mindset, by examining how encouraging an auditor to be 

innovative influences auditor performance in detecting fraud and identifying high-quality 

client insights when using data analytics. While practice suggests that an auditor encouraged 

to be innovative will be more creative and better equipped to identify fraud in a data-analytic 

environment, this study empirically tests that premise through an experiment. Additionally, we 

examine whether giving auditors an explicit goal to generate client insights influences auditor 

performance on their main task of providing effective audit procedures, and whether an 

innovative mindset triggers cognitive flexibility that allows auditors to simultaneously perform 

well on both tasks. Results show that auditors primed with an innovation mindset, compared to 
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those with a traditional mindset, can meet both the goals of planning effective audit 

procedures and identifying high-quality client insights. These findings highlight the innovation 

mindset’s role in helping auditors allocate cognitive resources across multiple goals by 

enhancing cognitive flexibility.  

The second study examines how the medium of communication, specifically 

smartphones versus laptops, affects audit judgments and decisions. We predict that 

supervisors’ response message to subordinates seeking advice will contain less skepticism-

enhancing language when communicated through a smartphone versus a laptop, and that this 

effect will be mitigated by a supervisor’s greater psychological distance from the task for 

which advice is being sought. We demonstrate this effect by using Linguistic Inquiry and 

Word Count (LIWC) textual analysis and a novel measure of skepticism-enhancing language. 

Results from an experiment show that advice communicated via smartphone does contain less 

skepticism-enhancing language than that sent via laptop, but only for advisors with lower 

psychological distance. These findings have practical implications for device choice in audit 

team communication and highlight the importance of considering both technological and 

psychological factors when aiming to foster professional skepticism in auditor advice-giving. 

The third study examines how the mode of technology integration in AI–human hybrid 

teams influences auditors’ reliance on advice from such teams. In an experiment where 

auditors must make a fair value judgment after receiving advice from a hybrid team, the role 

of AI versus human in the specialist team workflow is manipulated to understand whether AI 

acting as a preparer versus reviewer triggers auditor algorithm aversion, leading to lower 

auditor reliance on advice. Additionally, individual innovation orientation of auditors is 

measured to understand whether auditors with a higher innovation orientation are more willing 

to accept AI-prepared versus AI-reviewed advice. In line with expectations, results show that 
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auditors rely less on advice when AI serves as the preparer in the hybrid specialist workflow, 

and that this effect is strongest among auditors with a lower innovation orientation. In contrast, 

when AI acts as the reviewer in the hybrid workflow, the advice is relied on more regardless 

of innovation orientation. Further, when examining an unspecified workflow, results indicate 

that auditors tend to assume AI is in the preparer role even when this is not explicit. Thus, AI-

prepared workflow effects may carry over to situations where the roles are not specified. 

These findings underscore the importance of communicating AI’s role in hybrid workflows 

and demonstrate how individual differences in openness to innovation shape auditor 

judgments about AI-influenced advice. This is important when assessing how processes and 

communications around AI involvement should be handled at firms. 

Together, these three studies contribute to a deeper understanding of how mindset, 

medium, and mode in a technology-enabled environment affect auditor judgments and 

decisions. By examining how innovation mindsets, communication media, and the mode in 

which AI is integrated into hybrid workflows shapes auditor behavior, this research offers both 

theoretical and practical contributions. It highlights that human factors need to be considered 

when considering how a changing technological landscape impacts audit judgments and 

decisions. These insights have direct implications for how firms train staff, structure teams, 

and communicate. Findings also provide regulators and standard-setters with further evidence 

for developing guidance that supports professional skepticism and audit quality in a 

technology-enabled profession. 
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SAMENVATTING 

Accountants maken steeds vaker gebruik van technologie in hun dagelijkse 

werkzaamheden. Dit kan vele vormen aannemen, zoals het gebruik van data-analyse voor 

fraudebeoordeling, communicatie met teamleden via verschillende media of het integreren van 

kunstmatige intelligentie (AI) in auditworkflows. Naarmate technologie dieper verankerd raakt 

in het werkveld van accountants, rijst een belangrijke vraag: welke factoren beïnvloeden de 

beoordelingen en beslissingen van accountants in technologiegedreven omgevingen? 

Dit proefschrift onderzoekt deze vraag vanuit drie verschillende, maar onderling 

verbonden invalshoeken: (a) de mindset van de accountant, (b) het gebruikte technologische 

medium en (c) de manier waarop technologie wordt gebruikt (modus). Aangezien het 

perspectief van de accountant, de technologie zelf en de processen eromheen allemaal van 

invloed kunnen zijn op professionele beoordelingen en beslissingen, worden deze drie 

dimensies onderzocht in afzonderlijke experimenten binnen verschillende auditcontexten.  

De eerste studie richt zich op mindset. Er wordt onderzocht hoe het stimuleren van een 

innovatieve mindset bij accountants hun prestaties beïnvloedt bij het detecteren van fraude en 

het identificeren van hoogwaardige klantinzichten met behulp van data-analyse. Hoewel in de 

praktijk wordt verondersteld dat accountants met een innovatieve mindset creatiever en beter 

toegerust zijn om fraude op te sporen in een data-analytische omgeving, wordt deze aanname 

hier empirisch getoetst met een experiment. Daarnaast wordt onderzocht of het geven van een 

expliciete doelstelling om klantinzichten te genereren invloed heeft op de prestaties bij hun 

kerntaak: het ontwikkelen van effectieve auditprocedures. Verder wordt bekeken of een 

innovatieve mindset de cognitieve flexibiliteit vergroot, waardoor accountants beide doelen 

tegelijkertijd goed kunnen nastreven. De resultaten tonen aan dat accountants met een 



5 
 

innovatieve mindset, vergeleken met accountants met een traditionele mindset, zowel 

effectievere auditprocedures plannen als hoogwaardigere klantinzichten genereren. Deze 

bevindingen benadrukken de rol van een innovatieve mindset bij het verdelen van cognitieve 

middelen over meerdere doelen door het vergroten van cognitieve flexibiliteit. 

De tweede studie onderzoekt hoe het communicatiemedium, specifiek smartphones 

versus laptops, oordelen en beslissingen van accountants beïnvloedt. De verwachting is dat 

reacties van leidinggevenden op ondergeschikten die om advies vragen, minder taal bevatten 

die professioneel scepticisme bevordert wanneer deze via een smartphone worden gegeven in 

plaats van via een laptop. Verder wordt verwacht dat dit effect wordt gemitigeerd wanneer de 

leidinggevende meer psychologische afstand voelt tot de taak waarvoor advies wordt 

gevraagd. Dit effect wordt aangetoond met behulp van tekstanalyse via Linguistic Inquiry and 

Word Count (LIWC) en een nieuwe maatstaf voor scepsismebevorderende taal. De resultaten 

van het experiment laten zien dat advies via een smartphone inderdaad minder 

scepsismebevorderende taal bevat dan advies via een laptop, maar dat dit alleen geldt voor 

leidinggevenden met een lagere psychologische afstand. Deze bevindingen hebben praktische 

implicaties voor de keuze van media in de communicatie binnen auditteams en benadrukken 

het belang van zowel technologische als psychologische factoren bij het bevorderen van 

professioneel scepticisme in adviestrajecten. 

De derde studie onderzoekt hoe de wijze van technologie-integratie in hybride teams 

van mens en AI de mate beïnvloedt waarin accountants vertrouwen op advies van zulke teams. 

In een experiment beoordelen deelnemende accountants een fair value-schatting nadat zij 

advies hebben ontvangen van een hybride team, waarbij de rol van AI versus mens in de 

workflow van het gespecialiseerde team wordt gevarieerd. Zo wordt onderzocht of AI in de rol 

van preparer (in plaats van reviewer) leidt tot algoritme-aversie bij accountants, waardoor zij 
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minder op het advies vertrouwen. Daarnaast werd de individuele innovatiegerichtheid van de 

accountants gemeten om te onderzoeken of auditors met een hogere innovatiegerichtheid 

eerder geneigd zijn advies van AI-reviewers te accepteren. In lijn met de verwachtingen laten 

de resultaten zien dat accountants minder vertrouwen op advies wanneer AI de rol van 

preparer vervult, en dat dit effect het sterkst is bij accountants met een lagere 

innovatiegerichtheid. Wanneer AI daarentegen optreedt als reviewer, wordt er juist meer op 

het advies vertrouwd, ongeacht de innovatiegerichtheid van de accountant. Verder dat 

wanneer de workflow niet gespecificeerd is, accountants vaak aannemen dat AI de preparer is, 

zelfs zonder expliciete vermelding. Hierdoor kunnen effecten van AI-voorbereide workflows 

ook optreden in situaties waarin de rollen niet duidelijk zijn aangegeven. Deze bevindingen 

onderstrepen het belang van duidelijke communicatie over de rol van AI in hybride workflows 

en laten zien hoe individuele verschillen innovatiegerichtheid de oordelen van accountants 

over door AI beïnvloed advies beïnvloeden. Dit is belangrijk voor de overweging hoe 

processen en communicatie rondom AI-betrokkenheid binnen bedrijven zouden moeten 

worden aangepakt. 

Gezamenlijk dragen deze drie studies bij aan een beter begrip van hoe mindset, 

medium en modus in een technologiegedreven omgeving de oordelen en beslissingen van 

accountants beïnvloeden. Door te onderzoeken hoe een innovatieve mindset, 

communicatiemiddelen en de manier waarop AI wordt geïntegreerd in hybride workflows het 

gedrag van auditors vormgeven, levert dit onderzoek zowel theoretische als praktische 

bijdragen. Het benadrukt dat menselijke factoren nadrukkelijk moeten worden meegenomen 

bij het beoordelen van de invloed van een veranderend technologisch landschap op 

beoordelingen en beslissingen van accountants. Deze inzichten hebben directe implicaties 

voor de manier waarop accountantskantoren hun personeel trainen, teams structureren en 
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communiceren. Bovendien bieden de bevindingen bewijs voor toezichthouders en 

standaardsetters voor het ontwikkelen van richtlijnen die professioneel scepticisme en 

auditkwaliteit ondersteunen in een technologiegedreven beroep. 
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CHAPTER 1 

INTRODUCTION 
 

1.1 Motivation and Research Objective 

Innovation has not traditionally been associated with the auditing profession (Bryant et 

al., 2011). Rather, the profession has typically been characterized by its emphasis on 

compliance, standardization, and conservatism. Yet, in recent years, the audit landscape has 

evolved drastically. Audit firms are increasingly harnessing technological capabilities and 

innovative approaches to improve audit quality and respond better to changing client needs. 

This trend, seen across major global firms (Deloitte, 2022; EY Global, 2021; KPMG, 2023; 

PwC, 2021), includes the adoption of advanced technologies, such as data analytics, machine 

learning, and artificial intelligence (AI), alongside a growing reliance on digital 

communication platforms in everyday audit work. The increasing integration of technology 

into audit work has also become particularly evident with the recent move toward remote work 

(Kelly, 2021), which has increased auditors’ dependence on digital devices, such as laptops 

and smartphones, for daily auditing tasks and communication. Historically, audit 

communication relied mainly on in-person, face-to-face communication, while today, 

technology-mediated communication is becoming the norm (Bauer et al., 2022). 

Despite these developments and the promise of innovative methods to improve audit 

quality, the assumption that innovation inherently improves auditor judgment is overly 

simplistic. In a profession faced with high litigation and reputational risks, human auditors 

will continue to play a meaningful role, even with the changing technological landscape 

(Munoko et al., 2020). Understanding how technology and innovation influences auditing is 

not merely a question of adoption; it also involves understanding how auditors interact with 
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their changing environment. Current discourse on technological change in auditing revolves 

around the capabilities of new and advanced technologies and the importance of responsible, 

ethical, and high-quality algorithmic processes (Munoko et al., 2020). However, even the most 

sophisticated technologies can lead to suboptimal outcomes if the humans in the decision-

making position lack the appropriate approach to use them effectively (Commerford et al., 

2021; Peters, 2025).  

In other words, technology does not replace the importance of human judgment in 

auditing; instead, it reshapes it. A growing body of research suggests that how auditors engage 

with technology, rather than the mere presence of technology, is critical for ensuring high-

quality audit outcomes (Bauer et al., 2020; Commerford et al., 2021; Peters, 2025). 

Accordingly, this dissertation focuses on the human side of the equation: how auditor 

characteristics (mindset), the characteristics of the technologies they use (medium), and the 

way technologies are embedded into processes (mode) influence audit judgments and 

decisions. The central question guiding this dissertation is: “What factors influence auditor 

judgments and decisions in technology-enabled environments?” 

To address this question, three different experimental studies are presented, each 

examining one key dimension of the human-technology interaction: 

A) Mindset—how auditor characteristics, such as an innovation mindset, shape 

auditors’ fraud judgments and client insights. 

B) Medium—how characteristics of the technology, that is, smartphone versus laptop, 

affect skepticism in auditors’ advice. 
C) Mode—how the embedding of technology into the workflow role in the 

technology-use process, that is, AI as preparer versus reviewer in a hybrid 

specialist team, influences auditor reliance on the advice. 
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1.2 Overview of the Studies 

The first study within this dissertation (Chapter 2), co-authored with Tina Carpenter, 

Margaret Christ, and Anna Gold, examines how an auditor’s mindset affects fraud-related 

judgments and client insights in a data-analytic-enabled audit. As firms increasingly adopt 

data-analytics tools, it theoretically becomes easier to detect anomalies that may indicate 

heightened fraud risk. Additionally, with a rapidly evolving technological landscape that 

allows opportunity for firms to improve and rethink their audit approaches, they have 

increasingly turned their focus to innovation and providing client insights. Regulators have 

expressed concern that focusing on client insights may come at the expense of audit quality 

(Austin et al., 2021; Harris, 2017). Audit firms and regulators also contend that leveraging 

advanced technology may require a shift in mindset amongst auditors to leverage their 

capabilities regarding both tasks (Center for Audit Quality [CAQ], 2018; EY, 2025; PwC, 

2024a). This study examines how an innovative mindset prompted by an innovative firm 

culture (which encourages auditors to take a more flexible, open, creative approach) may 

better equip them to design high-quality fraud procedures in today’s technology-enabled audit 

environment. Further, this study examines whether the growing expectation for auditors to 

deliver value-added client insights, a particularly salient goal in a technology-driven 

environment, can also benefit from this mindset, enabling auditors to perform effectively 

across both audit and client-service objectives. 

Results from an experiment provide evidence that auditors primed with an innovation 

mindset design significantly more effective audit procedures (i.e., targeting a seeded fraud) 

than auditors without an innovation mindset, and the addition of a client-insights goal further 

amplifies this effect. Notably, when auditors are both primed with an innovation mindset and 
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assigned a goal to provide client insights, they design the greatest number of effective audit 

procedures. This provides powerful evidence of the benefits of an innovation mindset. Results 

suggest that the goal to provide client insights is not in conflict with the goal to provide high 

audit quality; rather the two goals appear complementary when approached with an innovation 

mindset. Findings further indicate that auditors perform best in the client-insights task when 

they are given both an explicit client-insights goal and an innovation mindset prime. Taken 

together, auditors simultaneously achieve the best performance in both a fraud procedures task 

and a client-insights task when they are primed with an innovation mindset and are given a 

client-insights goal. In sum, this study suggests that auditors can perform well on both tasks if 

they adopt the appropriate mindset. 

The second study (Chapter 3), co-authored with Farah Arshad and Anna Gold, turns 

the focus to the digital communication medium used to provide audit-related advice. 

Specifically, this study examines whether an audit manager’s advice communicated via their 

smartphone versus their laptop influences the quality of that audit-related advice. While prior 

research has emphasized the importance of advice in auditing (Causholli et al., 2021; Kadous 

et al., 2013), most of this work has centered on formal mechanisms (e.g., workpaper reviews, 

performance reviews, consultations). However, practitioners indicate the importance of 

informal, real-time feedback for auditor development and audit quality (Westermann et al., 

2015). This type of informal advice is increasingly provided through digital devices in the 

modern, technology-driven audit engagements (Jefferson, 2024). As professional skepticism is 

a fundamental aspect of audit quality (Nelson, 2009), informal advice from supervisors should 

reflect encouragement of a professionally skeptical approach. I introduce the concept of 

skepticism-enhancing advice (or advised skepticism), which is defined as advice that 

encourages an advisee to adopt a questioning mindset and pursue additional evidence. In the 
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conceptualization of this novel construct, I argue that such advice requires both a skeptical 

message and persuasive framing that, in turn, encourages skeptical action.  

With the rise of remote work and auditors facing both deadline constraints and 

pressures from multiple clients, mobile communication has become a practical means for 

delivering and receiving real-time feedback. However, smartphones and laptops differ 

fundamentally in both their technological and psychological characteristics, which can affect 

how users communicate. Prior research suggests that smartphones are more personal and self-

focused in nature (Hulme & Peters, 2001; Konok et al., 2016; Park & Kaye, 2018; Song & 

Sela, 2022; Ross & Bayer, 2021; Ruan, 2022; Turkle, 2007). Building on this, I argue that 

communicating via a smartphone, as opposed to a laptop, amplifies self-interest-related 

barriers to professional skepticism, potentially reducing the level of advised skepticism by 

superiors to subordinates. Psychological distance from the advice task (e.g., a manager’s direct 

versus indirect involvement in a task workflow) may further moderate these effects by shaping 

the extent to which advisors incorporate self-focus into their advice-giving (Li et al., 2018; 

O’Malley & Becker, 1984; Pahl, 2012). Specifically, greater psychological distance is 

expected to mitigate device effects by decreasing the advisor’s self-focus. To explore these 

dynamics, Linguistic Inquiry and Word Count (LIWC) textual analysis is used to examine the 

differences in both the skeptical content and persuasive language communicated across 

communication media.  

Contrary to expectations, results indicate no main effect of device on the overall level 

of skepticism-enhancing advice. However, findings support the prediction that the effect of 

communication device is conditional on psychological distance. Managers with lower 

psychological distance provided significantly less advised skepticism when using smartphones 

compared to laptops. In contrast, managers with greater psychological distance were 
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unaffected by the device used. Moreover, psychological distance had no significant effect 

when advice was communicated via laptop, suggesting that laptop use may buffer against 

pressures that inhibit the advisor from providing skepticism-enhancing advice. While the 

choice of digital communication medium may seem incidental, this study highlights that the 

device used can have major implications for the quality of communication and thus should be 

a deliberate decision. This study also emphasizes the important role of psychological distance 

in shaping the quality of managerial advice within auditing engagements.  

The third study (Chapter 4), also co-authored with Farah Arshad and Anna Gold, 

explores how the mode of AI integration, specifically the workflow used to incorporate AI 

within a hybrid human-AI specialist team, influences auditors’ perceptions of output quality 

and their resulting reliance on the team’s work. This study demonstrates the importance of 

firm-enabled processes in shaping how technology is perceived and utilized. As audit firms 

increasingly adopt AI to support or review audit work, auditors are often required to evaluate 

and integrate input generated collaboratively by both human and algorithmic sources. This 

raises questions about how the perceived role of AI (e.g., whether it serves as a preparer or a 

reviewer) affects perception and reliance on the hybrid team’s output.  

In particular, this study examines whether auditors are more averse to AI-driven advice 

when AI assumes the role of preparer rather than reviewer in a hybrid workflow. Additionally, 

I examine how this effect interacts with the auditor’s individual orientation toward innovation. 

Prior research suggests that auditors tend to distrust algorithms in judgmental settings 

(Commerford et al., 2021). By manipulating the role assignment of AI versus human within a 

hybrid specialist team and measuring individuals’ innovation orientation, this study 

contributes to the understanding of how the mode in which AI is embedded into a process 
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(namely how AI and human roles differ in a hybrid team) along with an auditor’s individual 

traits jointly influence reliance on AI-influenced output in audit settings. 

The results of this study reveal a main effect of role, with auditors exhibiting lower 

reliance on hybrid specialist advice when AI, rather than a human, is in the preparer role. 

However, as predicted, this effect is mitigated among auditors with a high innovation 

orientation, suggesting that those who are more open-minded and cognitively flexible are less 

susceptible to algorithm aversion. These findings contribute to emerging research on AI use in 

auditing, by showing that reliance on AI-influenced hybrid advice is shaped not only by the 

functional role assigned to AI within the workflow, but also by individual auditor traits such as 

innovation orientation. From a practical standpoint, this highlights the importance of explicitly 

communicating the role of AI in audit workflows, and suggests that promoting innovation-

oriented thinking among auditors may help mitigate resistance to AI integration in judgment-

intensive tasks. 

1.3 Theoretical Contribution 

This dissertation advances theory across several important domains within accounting 

and auditing. The first study, focused on mindset, extends research on creativity and 

innovation in auditing, by showing that an innovation mindset enhances auditors’ ability to 

detect fraud and pursue multiple goals (such as fraud detection and client insights) without 

sacrificing quality or efficiency. The second study, centered on medium, contributes to the 

literature on audit communication (particularly advice-giving) and professional skepticism, by 

focusing on the device used in audit interactions. In doing so, it extends the concept of 

professional skepticism beyond the actions of task-responsible individuals (Hurtt et al., 2013) 

to the advice-giving context, thereby introducing, conceptualizing, and operationalizing the 



15 
 

concept of professional skepticism-enhancing advice. This construct captures both the 

skeptical content and the persuasive framing of a manager’s informal advice. The findings 

emphasize the importance of device choice in informal audit communication, particularly in 

remote and fast-paced engagements. Using textual analysis, the study uncovers subtle yet 

meaningful ways in which the medium of communication influences language choices that 

shape audit advice quality, offering new insight into how professional skepticism operates in 

digital interactions. 

The third study, focused on the mode of AI integration, contributes to research on 

algorithm aversion and human-AI collaboration (Commerford et al., 2021; Commerford & 

Holman, 2022; Peters, 2025). It demonstrates that within collaborative AI-human teams, the 

functional mode assigned to AI (preparer versus reviewer) influences auditors’ reliance on 

hybrid-generated advice. Moreover, the study introduces innovation orientation as a critical 

individual characteristic that influences this effect, suggesting that openness to innovation 

reduces resistance to AI involvement. This study provides clear evidence that perceptions of 

AI are shaped not only by the technology itself but also by its role and how the human team 

members are perceived in that structure. 

1.4 Practical Implications 

Collectively, the three studies in this dissertation offer practical insights for firms and 

practitioners seeking to design and implement innovative approaches and technologies in audit 

engagements. Specifically, the findings emphasize the importance of considering three human-

centered aspects: auditors’ mindset, the medium through which audit communications occur, 

and the mode by which technology is incorporated into audit workflows. While the quality of 

the technology itself is essential, this dissertation highlights that the technology’s effectiveness 
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depends critically on how it is embedded in practice and the importance of considering the 

human and contextual factors that influence an auditor’s use of it. In the end, if the quality of 

technology is high but the way it is used by auditors is flawed, the result of technology-

enabled judgments may fail to capitalize on these benefits. 

For audit firms, the findings of this dissertation offer several concrete takeaways 

regarding how they can support more effective auditing in technology-enabled environments. 

First, encouraging an innovation mindset through targeted training, feedback, or the firm’s 

culture can help auditors better detect fraud, a long-standing and persistent challenge in the 

profession. An innovation mindset can also help auditors simultaneously manage multiple 

priorities, such as fraud detection and providing client insights, without sacrificing quality or 

efficiency. As firms increasingly aim to deliver added-value services using data analytics and 

AI, cultivating innovative thinking among auditors can enhance not only audit quality but also 

client communication and insight generation. This dissertation provides firms with empirical 

validation and practical motivation to foster innovation-oriented thinking among auditors, 

particularly in data-analytic-enabled environments where multitasking and adaptability are 

increasingly essential. 

Second, firms should be aware that the medium of communication matters, particularly 

in informal, real-time advice contexts. While smartphones offer convenience and flexibility, 

they may also dampen the skeptical tone of messages, especially when psychological distance 

between advisors and the advice task is low. This suggests that firms should not treat mobile 

communication as a neutral channel, but rather as one that requires deliberate consideration. 

Moreover, the interaction between communication device and psychological distance further 

highlights that firms may benefit from encouraging auditors to seek input from diverse sources 

and perspectives, to ensure high-quality communication and developmental feedback. The 



17 
 

subtle effects of medium and psychological distance can also potentially be managed through 

education and guidance. Firms should be transparent with auditors about the potential 

influence of device use and the benefits of advice outside of direct supervisors, and be 

cautious when emphasizing mobile accessibility in critical audit communications, as this may 

have unintended consequences for skepticism and audit quality. Overall, the medium through 

which auditors communicate, along with the dynamics of auditor interactions, should be an 

intentional and informed choice. 

Third, with respect to mode, the findings challenge the assumption that attitudes 

toward AI use are neutral or uniformly met with resistance. Auditors are less likely to trust 

hybrid advice when AI serves as the preparer rather than the reviewer, especially among 

auditors with lower innovation orientation. This suggests that firms should be clear and 

intentional in communicating AI’s role in workflows. Furthermore, developing a culture that 

fosters innovation-oriented thinking among auditors may help mitigate resistance to AI 

involvement in judgment-intensive tasks, and thus build trust in AI-human collaboration and 

related outputs.  

For regulators and standard-setters, these studies underscore that audit technology is 

not merely a technical implementation, it is fundamentally a behavioral issue. Standards and 

guidance related to technology-enabled auditing should address not only the quality of the 

technology itself, but also the mindset, medium, and mode through which that technology is 

used. For example, guidance could emphasize the importance of clarifying AI’s role in hybrid 

workflows to prevent unintended biases against high-quality hybrid outputs. Similarly, 

training programs that foster innovative mindsets or raise awareness of communication-

medium effects may improve audit performance in meaningful ways. As audit practice 
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becomes more digital, standards must evolve to support not just technological capabilities, but 

also the human dynamics that shape how these tools are used.  

 

1.5 Structural Overview 

A conceptual framework summarizing the overarching themes of this dissertation is 

presented below. 

Figure 1: Conceptual Framework 

 

This dissertation is organized as follows. Chapter 2 presents the first study related to 

auditor mindsets, coauthored with Tina Carpenter, Margaret Christ and Anna Gold, and titled 

“Thinking Outside the Box: Improving Audit Outcomes with an Innovation Mindset and 

Insights Goals.” Chapter 3 presents the study regarding technology medium, coauthored with 

Farah Arshad and Anna Gold, and titled “’Sent from Smartphone’: The Influence of 

Communication Device and Psychological Distance on Professional Skepticism-enhancing 

Advice.” Chapter 4 presents the study regarding mode of technology-use, also coauthored with 

Farah Arshad and Anna Gold, titled, “Preparer or Reviewer? How AI-Human Roles in 

Workflows and Auditor Innovation Orientation Influence Reliance on Hybrid Specialist 

Advice.” Finally, Chapter 5 concludes this dissertation by discussing the findings, 
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implications, and future research opportunities. I hope that those reading this dissertation find 

value in the insights provided, and that it stimulates further discourse around the topic of 

human auditor judgments and decisions in a technology-enabled world. 
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CHAPTER 2 

THINKING OUTSIDE THE BOX: IMPROVING AUDIT OUTCOMES 

WITH AN INNOVATION MINDSET AND INSIGHTS GOAL* 
 

ABSTRACT 

 
Recent regulatory inspections reveal that auditors continue to struggle with fraud detection, 
despite its status as a top priority in the profession. Standard-setters emphasize that corporate 
managers often use creativity when committing fraud and suggest that auditors should follow 
suit. Despite the recommendation for auditors to adopt an innovation (i.e., creative) mindset, 
its efficacy remains unclear. At the same time, growing client demand for auditors’ provision 
of value-added client insights has raised concerns about potential unintended consequences for 
audit quality. Drawing on creativity theory, we argue that combining a client insights goal 
with an innovation mindset can mitigate potential goal conflict and even amplify auditors’ 
creativity. We test this prediction experimentally and find that the combination significantly 
improves auditors’ development of effective fraud procedures and high-quality client insights. 
These results suggest that an innovation mindset can mitigate adverse effects of the client 
insights goal and improve auditors’ ability to manage competing demands by enhancing 
cognitive flexibility. We show that a theory-based innovation mindset along with a client 
insights goal significantly boosts creativity, enhancing audit outcomes without compromising 
efficiency.  
 
Keywords: innovation mindset; client insights; fraud detection; auditor judgment; goals; 
creativity; cognitive flexibility 
 
 
 
 
 
 
 
 
* This chapter is based on Bibler, S., Carpenter, T., Christ, M., & Gold, A.H. 2025. Thinking Outside the Box: 

Improving Audit Outcomes with an Innovation Mindset and Insights Goals. Unpublished manuscript, currently 
under second round journal review. We appreciate the helpful feedback provided by Ashley Austin, Ann Backof, 
Tim Bauer, Joe Brazel, Ryan Guggenmos, Rick Hatfield, Jackie Hammersley, Sean Hillison, Miranda Hugie, 
Jennifer Joe, Tamara Lambert, Robin Litjens, Cardin Masselink, Brad Pomeroy, Harm Schütt, Adam Vitalis, Kim 
Walker, Jen Winchel and workshop participants at Auburn University, Tilburg University, the University of 
Virginia, Virginia Tech, University of Waterloo, the 2020 Norwegian School of Economics (NHH) Digital Audit 
Symposium, the 2021 Association for Certified Fraud Examiners (ACFE) Research Institute, the 2023 
Foundation for Auditing Research Conference, the 2023 European Auditing Research Network (EARNet) 
Conference, and the AAA 2024 Auditing Section Midyear Meeting. We thank the Foundation for Auditing 
Research (FAR) for their grant 2019B02. Tina Carpenter and Margaret Christ are also thankful for financial 
support provided by the ACFE Research Institute and Terry-Sanford research grants. Finally, we are grateful to 
the accounting firms who provided auditor participants for our study. The views expressed in this document are 
those of the authors and not necessarily those of the FAR.  
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2.1 Introduction 

As the audit process evolves to leverage increasingly complex client data and 

sophisticated technology, auditors face heightened expectations (Austin et al., 2021). They 

must detect more complicated fraud schemes while also delivering value-added insights to 

clients—all without compromising audit quality. In this study, we examine how the 

combination of an innovation mindset and a client insights goal influences auditors’ ability to 

detect fraud and generate high-quality, value-added insights. 

In response to recent Public Company Accounting Oversight Board (PCAOB) 

inspections, revealing a global increase in significant audit deficiencies related to fraud 

detection (CAQ, 2024; PCAOB, 2022a, 2022b, 2023a, 2023b, 2023c; Securities and Exchange 

Commission [SEC], 2022, 2024), standard-setters prioritize fraud risk and emphasize that an 

innovation (i.e., creative) mindset, one that creates “an open mind to new ideas and different 

perspectives,” may be needed to improve fraud detection (International Auditing and 

Assurance Standards Board [IAASB], 2024, p. 28). Similarly, PCAOB board member 

Anthony Thompson warns auditors against the “same as last year mentality,” noting that 

management is “agile and creative in devising fraud schemes” (Thompson, 2023, p. 8), and 

auditors should be creative in response. At the same time, auditors are increasingly expected to 

provide value-added client insights—tailored observations about client operations and 

business processes that go beyond traditional assurance functions. Audit firms have embraced 

this expanded role (Austin et al., 2021; PwC, 2024a). For example, Austin et al. (2021) 

illustrate this shift quoting a Big Four partner:  

“We see [providing client insights] as a way to provide more value-added advice to 

our clients. Imagine being able to walk into a CFO’s office and say to them, ‘as a 
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result of our audit … we have learned something about how you sell, where you 

sell, the volume of transactions, when those transactions happen, which part of 

business generates those transactions’ … [things] that they may or may not have 

had insight into. It lets us show the client some things they otherwise may not have 

known about their sales”. (p. 1913) 

This growing emphasis on client insights is often linked to an increase in the innovation of 

audit practices (EY, 2025; KPMG Belgium, 2025). However, regulators and oversight bodies 

have expressed concern that such activities may blur the boundary between auditing and 

consulting, potentially jeopardizing audit quality (Austin et al., 2021; Harris, 2017). 

These developments underscore a broader shift in the audit profession toward moving 

beyond routine procedures (i.e., thinking more creatively). Psychology research supports the 

notion that creative thinking fosters cognitive flexibility and responsiveness to new 

information (e.g., De Dreu et al., 2008; Nijstad et al., 2010; Runco, 2010)—capabilities 

particularly relevant when auditors are tasked with both identifying and addressing complex 

fraud schemes and delivering meaningful client insights. Psychology research defines 

innovation as the implementation of creative ideas (Amabile, 1988; Anderson et al., 2014). 

Similarly, the CAQ defines an innovation mindset as “the ability to generate creative or novel 

solutions to problems” (CAQ, 2018, p.3), and Big Four firms have highlighted an innovation 

mindset in their public narratives (Deloitte, 2024a; EY, 2022, 2025; KPMG Netherlands, 

2023; KPMG, 2023; KPMG UK, 2025; PwC, 2024a). However, little is known about whether 

such a mindset can be effectively cultivated in practice—and, more importantly, whether it 

improves audit quality while helping auditors pursuing client requests for valuable insights.  

Psychology research suggests that fostering creativity through an innovation mindset 

encourages individuals to consider different perspectives and break from routine thinking (De 
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Dreu et al., 2008). Such divergent thinking could help auditors develop audit procedures that 

are better tailored to specific fraud risks, ultimately improving audit quality. Research also 

suggests that when individuals are primed to be creative, switching between tasks or goals can 

further boost creativity and innovation (James et al., 1992; James, 1995; Tardif & Sternberg, 

1988). Accordingly, providing auditors with an additional goal, such as generating client 

insights, may amplify their creative output (Lu et al., 2017). As such, rather than leading to 

unintended consequences—as feared by regulators—the push for client insights may instead 

improve audit quality by fostering creativity. 

In the audit context, this suggests that an innovation mindset will help auditors manage 

the multiple demands of fraud detection and client insight generation. While the client insights 

goal may strain auditors’ cognitive resources, we predict that approaching this goal with an 

innovation mindset will enhance their creative thinking. Specifically, the innovation mindset 

will boost auditors’ cognitive flexibility, enabling them to shift effectively between tasks and 

maintain audit quality (Aarts & Elliot, 2012; Amabile, 1988; Lu et al., 2017; Monsell, 2003). 

Without this mindset, however, multiple goals may detract from audit quality, as feared by 

regulators. Therefore, we predict that the client insights goal will impair the generation of 

fraud procedures when auditors lack an innovation mindset but improve it when they adopt 

one. Further, we predict that auditors both primed with an innovation mindset and provided a 

client insights goal will generate the highest number of fraud procedures and quality client 

insights. 

We conduct a 2x2 between-participants experiment with 96 experienced senior-level 

auditors in the Netherlands, drawn from Big Four and medium-sized international firms. 

Participants engage in a simulated audit task using financial information and data-analytic 

output. The case, adapted from Asare and Wright (2004) and Hammersley et al. (2011), 
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includes a seeded fraud based on a real fraud from an SEC Accounting and Auditing 

Enforcement Release (AAER) (SEC, 1998), updated with data analytics to reflect current audit 

practice. Participants assume the role of an audit senior tasked with finalizing the audit 

program for the hypothetical audit engagement. We manipulate two factors: innovation 

mindset (present vs. absent) and goals (audit quality only vs. audit quality combined with a 

client insights goal). The innovation mindset manipulation draws on the concept of 

organizational innovation, defined as “the successful implementation [emphasis added] of 

creative ideas within an organization” (Amabile, 1988, p. 126). We adapt Guggenmos’ (2020) 

innovation culture manipulation and incorporate insights from psychological research 

indicating that cues from an innovative organizational culture can activate individual-level 

creativity (e.g., Sassenberg et al., 2017), that is, an innovation mindset. Specifically, 

participants receive an email from the audit firm’s CEO that either emphasizes an innovation-

oriented mindset or reinforces a more conventional auditor mindset (i.e., adherence to current 

practice). To manipulate goals, participants receive a separate email from their audit manager 

instructing them to either focus solely on delivering high audit quality or to pursue both high 

audit quality and the generation of value-added client insights. Our dependent measures are 

the number of auditor-generated (1) audit procedures aimed at effectively detecting the fraud 

seeded in the case and (2) novel client insights.  

We find evidence consistent with our theory-based predictions. Auditors primed with 

an innovation mindset develop significantly more effective fraud procedures than those 

without such a mindset. Further, when given a client insights goal, auditors’ fraud-related 

performance improves if they are also primed with an innovation mindset but declines when 

the mindset is absent. Notably, in the setting most relevant to current regulatory and standard-

setting discussions, auditors primed with an innovation mindset and tasked with providing 
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client insights design the greatest number of effective fraud audit procedures and perform best 

in the client insights task.  

Supplemental analyses show that these effects are driven by increased cognitive 

flexibility, supporting our theorized mechanism. Further, we find no evidence that activating 

an innovation mindset compromises audit efficiency. On the contrary, auditors primed with 

the innovation mindset completed their tasks not only more effectively but also more 

efficiently. In sum, our results suggest that when auditors adopt an innovation mindset, they 

improve their fraud judgments and are better able to manage the competing demands of 

today’s audit practice, enhancing performance across multiple goals without sacrificing 

efficiency.   

This study makes important contributions to theory and practice and highlights the 

intersection of three important and emerging areas in today’s evolving audit landscape: 

fostering creativity and an innovation mindset, balancing audit quality and client insights 

goals, and improving auditors’ response to fraud. First, we introduce creativity as a key factor 

in audit quality, marking a novel direction in audit research and contributing to the growing 

discourse on creativity in accounting research. While creativity is widely recognized as 

essential for organizational success (Anderson et al., 2014, IBM, 2010; Westfall, 2019), it has 

received less attention in auditing research (Bryant et al., 2011). Indeed, auditing is often 

perceived as a field where creativity is unnecessary—or even problematic—given its strong 

connotations with compliance, objectivity, and standardization (Al-Beraidi & Rickards, 2006; 

Bryant et al., 2011; Guggenmos, 2020).1 Yet, auditors regularly interact with client managers, 

 
1 There is some evidence that auditor brainstorming can be beneficial for audit quality (Bellovary & Johnstone, 2007; 
Carpenter, 2007; Hoffman & Zimbelman, 2009), but, importantly, an innovation mindset is conceptually distinct. Unlike 
brainstorming, which typically occurs at the group level and is tied to a specific task, an innovation mindset operates at the 
individual level and extends beyond a single task, making it especially relevant in multi-task audit environments. 
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who, when committing fraud, are creative in both execution and concealment, potentially 

requiring auditors to respond in kind. However, creativity is not typically considered a core 

skill for accountants (Bryant et al., 2011; Herron & Cornell, 2021), raising questions about 

whether and how it can be fostered in individual auditors. Our findings challenge prevailing 

assumptions by demonstrating that creative thinking can enhance audit quality, especially 

when auditors face complex, judgment-intensive tasks such as fraud detection. Further, we 

contribute to the psychology literature on creativity as we extend this theory by providing 

evidence on the positive effects of creativity and cognitive flexibility beyond simple tasks 

primarily performed by undergraduate students to sophisticated tasks (i.e., generating quality 

fraud procedures and high-quality client insights) performed by expert auditors in their 

complex audit environment.  

Second, our study informs the ongoing debate about the benefits and costs of audit 

firms engaging in consulting-type activities (PCAOB, 2022c). By examining the effects of 

assigning auditors a client insights goal, we contribute to the literature on commercialism in 

auditing (e.g., Francis, 2006; Gendron, 2001, 2002; Joe & Vandervelde, 2007). While 

standard-setters are concerned that providing client insights may compromise audit quality, 

our findings challenge this view. We show that auditors can successfully generate both high-

quality fraud procedures and client insights when an innovation mindset is combined with a 

client insights goal. These findings offer a more nuanced view of the evolving role of auditors 

and provide reassurance to standard-setters and audit firms seeking to balance audit quality 

with client service. 

Third, our study offers timely implications for practice and standard-setting. Amid 

rising concerns about fraud and ongoing revisions to fraud audit standards (PCAOB, 2024a; 

IAASB, 2024), regulators, academics, and practitioners have called for research into 
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actionable strategies to improve fraud detection (Auditing Standards Board [ASB], 2022; 

Brazel et al., 2023; IAASB, 2018, 2024; PCAOB, 2022c, 2024a; Trompeter et al., 2013). Our 

study addresses this call as our findings suggest that auditors should embrace an innovation 

mindset, especially when providing client insights. Firms can implement this theory-based 

innovation mindset intervention to significantly improve auditors’ fraud detection 

performance and multitasking performance (i.e., audit quality) without sacrificing efficiency. 

These findings provide empirical support for ongoing efforts to emphasize innovation and 

embed it into audit culture, and offer practical guidance for firms and regulators. As standard-

setters revise fraud-related standards, our study underscores the potential of fostering 

creativity through innovation mindsets to enhance audit quality and manage competing goals 

effectively. 

2.2 Background and Hypothesis Development 

2.2.1 Auditors' Consideration of Fraud on the Audit 

Fraudulent financial reporting can have catastrophic consequences for organizations, 

markets and stakeholders (Association for Certified Fraud Examiners [ACFE], 2022, 2024; 

Asare & Wright, 2004; Beasley et al., 2010; Dyck et al., 2023; PCAOB, 2020; SEC, 2022, 

2024). The ACFE estimates the global cost of fraud to be approximately $5 trillion dollars 

(ACFE, 2024). In response to this threat, auditors are required to plan and perform audits that 

provide reasonable assurance that the financial statements are free of material misstatement, 

whether due to error or fraud (IAASB, 2024; PCAOB, 2023d). Auditing standards emphasize 

the importance of maintaining a “questioning mind,” particularly when considering fraud risks 

(PCAOB, 2023d, paragraph .13). Auditors are expected to identify fraud schemes that pose 
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risks of material misstatement, assess these risks, and design audit procedures that effectively 

address them (IAASB, 2024; PCAOB, 2022d, 2022e). 

Prior research shows that auditors are generally effective at assessing fraud risks (e.g., 

Zimbelman, 1997; Asare & Wright, 2004; Carpenter, 2007; Hoffman & Zimbelman, 2009; 

Trotman et al., 2009). However, they often struggle to design audit procedures that effectively 

detect fraud, as noted in numerous PCAOB inspection findings (CAQ, 2024; PCAOB, 2022b; 

PCAOB, 2023a, 2023b, 2023c; SEC, 2024) and documented in prior research (e.g., Asare & 

Wright, 2004; Austin, 2023; Brazel et al., 2023; Hamilton, 2016; Hammersley, 2011; 

Hammersley et al., 2011; Hoffman & Zimbelman, 2009; Trompeter et al., 2013; Zimbelman, 

1997). In response, standard-setters worldwide are proposing revisions to auditing standards to 

better equip auditors to meet today’s fraud challenges (IAASB, 2024; PCAOB, 2024a). These 

proposed revisions emphasize the need for auditors to adopt a more thoughtful and adaptive 

response to fraud risks, including maintaining “an open mind to new ideas and different 

perspectives when selecting the audit procedures” (IAASB, 2024, p. 28). Regulators 

underscore the importance of recognizing that client management can be “agile and creative in 

devising fraud schemes” and, therefore, auditors must respond accordingly with similarly 

adaptive, creative, and innovative approaches to effectively address “today’s risk of fraud” 

(Thompson, 2023, p. 8). 

Since fraud is inherently difficult to detect (Carpenter & Austin, 2014; Hamilton & 

Smith, 2019), auditors often must move beyond routine procedures to adequately address 

fraud risks. Thus, enhancing auditors’ ability to recognize fraud patterns is critical for 

designing effective procedures that effectively target specific fraud schemes (Hammersley et 
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al., 2011). This requires more than technical expertise; it calls for a mindset that promotes 

creativity in designing effective fraud procedures. 

2.2.2 Priming Creativity Through an Innovation Mindset 

The CAQ emphasizes the importance of auditors adopting an innovation mindset, 

defining it as “the ability to generate creative or novel solutions to problems”, viewing “issues 

from multiple perspectives”, and demonstrating “agility and adaptability” (CAQ, 2018, p. 3). 

Audit firms have similarly recognized the importance of engaging an innovation mindset, 

especially in today’s technology-driven audit environment (Deloitte, 2024a; EY, 2022, 2025; 

KPMG, 2023; PwC, 2024a). For example, the EY Academic Resource Center (EYARC) 

describes an innovation mindset as encompassing “agility, adaptability, critical thinking, 

curiosity and creative problem-solving” (EY, 2022, p.2). KPMG similarly asserts that 

“engaging people on our … innovation mindset – is central to meeting our stakeholders’ 

expectations” (KPMG UK, 2025, p. 12).  espite such claims, little is known about whether 

cultivating an innovation mindset genuinely improves auditors’ ability to generate effective 

fraud procedures. The question is particularly pressing given that client managers committing 

fraud often employ new methods and engage in creative thinking when perpetrating and 

concealing fraud (Carozza, 2014; Thompson, 2023). To effectively counter such schemes, 

auditors may need to match this level of ingenuity with a comparable level of creativity—

something an innovation mindset may help foster. 

While the term innovation mindset stems from practice (e.g., CAQ, 2018), we draw on 

the well-established academic literature on innovation and creativity.2 Amabile (1988) 

 
2 Generally, research defines mindsets as broad cognitive configurations that drive the why and how of goal pursuit and have 
spillovers beyond a singular task (Gollwitzer & Keller, 2020). Research has examined how priming auditors’ mindsets shape 
their audit approaches (Griffith et al., 2015a). For example, Kang et al. (2020, p. 300) find that auditors often adopt a 
“defensive auditing” mindset and Bauer et al. (2020) show that auditors who approach planning with a deliberative (rather 
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distinguishes between creativity and organizational innovation: creativity (or creative ideation) 

refers to the “production of novel ideas and useful ideas by an individual or small group,” 

while organizational innovation is “the successful implementation of creative ideas within an 

organization [emphases added]” (p. 126). In short, innovation is creativity in action (e.g., 

Anderson et al., 2014). 

Creative ideation has been shown to enhance problem-solving, flexibility, and 

adaptability to changing conditions and new information (De Dreu et al., 2008; Flach, 1990; 

Mumford & Gustafson, 1988; Nijstad et al., 2010; Runco, 2010). Huerta and Jensen (2017) 

suggest that creativity is central to an individual’s ability to effectively interpret data—in our 

setting, to design meaningful and targeted audit procedures in response to fraud risk. We 

propose that priming creativity through an innovation mindset plays a critical role in auditors’ 

ability to generate such procedures, as it has the potential to disrupt auditors’ conventional 

routine of following standard or prior-year procedures. Instead, this creativity-induced 

disruption enables auditors to respond more effectively to fraud cues and consider novel 

procedures that are tailored to the specific risks they observe. This is particularly important in 

the current audit environment, where the nature, timing, and extent of audit testing are 

typically dictated by audit-firm methodologies. This rigid routine, while promoting 

consistency, may inhibit the type of cognitive flexibility required for adequate responsiveness 

to fraud risks. 

 
than an implemental) mindset make more effective changes to prior year audit plans. Brewster et al. (2021) find that auditors 
with open and reflective thinking, are more effective at assessing fraud. Blum & Hatfield (2022) find that auditors primed 
with deliberative mindsets exhibit higher levels of skeptical judgments than those with an implemental mindset. Interestingly, 
however, an implemental mindset resulted in greater skeptical actions, suggesting that different mindsets may influence 
distinct components of professional skepticism. Cao et al. (2022) find that auditors with a growth mindset are more inclined to 
utilize data analytics in conditions of high inspection risk. While an innovation mindset shares similarities with a growth 
mindset, it is distinctly different as it is rooted in the psychology literature on creativity and idea generation rather than in 
level of effort. 
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While creativity is sometimes viewed as a personality trait (e.g., Baas et al., 2013; 

Bauer et al., 2020; Brewster et al., 2021; Shalley et al., 2004), research shows that it can also 

be induced through cues and priming techniques.3 Such interventions can encourage the kind 

of open-minded and flexible thinking necessary to generate innovative audit procedures 

tailored to fraud risks. We expect that encouraging an innovation mindset among auditors 

during core audit tasks—such as planning fraud-related procedures—will enhance their 

creative thinking and, in turn, their effectiveness. Specifically, priming an innovation mindset 

fosters cognitive flexibility, a key dimension of creativity that involves the ability to shift 

between different cognitive categories and perspectives (De Dreu et al., 2008).4 This mindset 

helps auditors move beyond a routine reliance on standard procedures and instead enables 

them to consider fraud cues more effectively, and consequently, improve their generation of 

effective audit procedures. By priming an innovation mindset, auditors—who may not 

typically operate with high levels of creativity—are encouraged to diverge from default 

routines and apply more adaptive, innovative approaches. This, in turn, improves their ability 

to generate effective fraud procedures. 

2.2.3 Auditors' Goals 

Beyond directly improving auditors’ responses to fraud risk, we propose that an 

innovation mindset also plays a critical role in helping auditors to manage the increasingly 

complex and potentially competing set of goals that characterize today’s multi-tasking audit 

environment. A growing trend is the expectation that auditors provide value-added client 

 
3 We control for trait creativity in supplemental analyses. 

4 Research in psychology suggests that cognitive flexibility is needed for individuals to be creative, and as such is thought of 
as both a measure of creative performance and a cognitive process (Smith & Blankenship, 1991; Smith et al., 1993). Further, 
Diamond (2013) argues that cognitive flexibility is ever more important in this digital age of increased data availability and 
multitasking. 
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insights, extending beyond the traditional assurance role (Austin et al., 2021; PwC, 2024a). As 

one audit partner explains in Austin et al. (2021):  

“Now that we’re using data analytics in risk assessment and substantive testing, it 

gives us great opportunities to share valuable insights with our clients. Rather than 

focusing only on misstatements or control deficiencies, we can provide observations 

about the client’s processing of transactions or areas of operational risks that provide 

value beyond the audit opinion.” (p. 1913).  

These added expectations introduce a new performance goal to an already crowded set 

of auditor objectives, which include maintaining high audit quality, avoiding litigation risk, 

adhering to budget constraints, delivering client service, and aligning conclusions with their 

supervisors’ preferences (Griffith et al., 2015a). Regulators have raised concerns that this 

added client service goal—and particularly the provision of business insights—may 

compromise auditor independence and undermine audit quality (e.g., PCAOB, 2021), echoing 

longstanding debates about commercialism in auditing (e.g., Francis, 2006; Gendron, 2001, 

2002; Joe & Vandervelde, 2007). 

From a cognitive perspective, the simultaneous pursuit of multiple and potentially 

conflicting goals risks overwhelming auditors’ limited cognitive resources, and potentially 

detracting from their ability to focus on their primary objective of audit quality (Aarts & 

Elliot, 2012). However, psychology research suggests that an innovation mindset may help 

auditors manage these competing goals effectively, reducing the risk of goal interference 

(Salvato & Rerup, 2018). Rather than treating the client insights goal as a distraction, auditors 

with an innovation mindset may in fact use it as a stimulus for creative thinking (Lu et al., 

2017)—thereby benefitting fraud detection. 



33 
 

2.2.4 Hypotheses Development 

While we predict an overall positive effect of innovation mindset on the generation of 

fraud procedures, we more importantly expect that it will moderate the effect of assigning 

auditors a client insights goal, and that the presence of both features will result in highest 

performance. We first discuss our predictions related to the development of effective fraud 

procedures (H1), followed by our prediction related to auditors’ generation of quality client 

insights (H2). 

In the absence of an innovation mindset, the introduction of a client insights goal may 

constrain auditors’ ability to generate effective fraud procedures. Without support for creative 

thinking, auditors may perceive the additional goal as a burden rather than an opportunity 

(Keith & Jagacinski, 2023). Creativity research suggests that without creative priming, 

extrinsic constraints—such as the pressure to meet additional objectives—can suppress 

creativity and reinforce routine, convergent thinking (Amabile, 1988; Amabile & Pratt, 2016; 

Acar et al., 2019). Thus, in such contexts, common in auditing, auditors are more likely to 

default to status quo prior-year or standardized procedures (Andrews & Smith, 1996; Amabile 

et al., 2002; Acar et al., 2019; Rosso, 2014; Montani et al., 2019). Psychology research 

suggests that auditors may also engage in task shielding, a cognitive strategy that prioritizes 

the primary task (i.e., audit quality) by minimizing interference from secondary goals (Koch et 

al., 2018; Fischer & Hommel, 2012).5  In other words, without an innovation mindset, auditors 

may attempt to preserve their focus on audit quality by adhering to standard and more 

 
5 In addition to the creativity literature, research on goal conflict provides mixed results. On the one hand, research suggests 
decreased performance on one’s primary goal, as cognitive resources shift from realization of a single goal to self-regulation 
among multiple goals (e.g., Christ et al., 2016; Kachelmeier et al., 2008; Kehr, 2003; Shah & Kruglanski, 2002). On the other 
hand, Ricci (2022) finds that auditors’ performance can either increase or decrease with an additional goal, depending on 
whether they view their goals as either commitment-framed or progress-framed, suggesting that goal conflict may be 
dependent on the auditor’s approach to the tasks. 
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traditional procedures, thus reducing the likelihood of generating creative, fraud-targeted 

responses as may be necessary to detect fraud. 

In contrast, when an innovation mindset is present, psychology research suggests that 

auditors will be better equipped to tolerate the induced task conflict and thus engage in 

effective flexible thinking or task shifting—the opposite of task shielding discussed above (De 

Dreu et al., 2008; Sheldon, 1995). This task shifting will likely result in auditors generating a 

higher number of high-quality, fraud procedures. Creativity theory suggests that switching 

between a primary and an intervening task—when supported by creative priming (i.e., an 

innovation mindset)—can enhance creative output and foster more original thinking (James et 

al., 1992; James, 1995; Lu et al., 2017; Segal, 2004; Tardif & Sternberg, 1988). In our setting, 

this suggests that auditors with an innovation mindset may treat the client insights not as 

interference, but as an opportunity to apply a broader analytical lens, ultimately transforming 

the additional goal into a positive force (e.g., James et al., 1992; Lu et al., 2017; Segal, 2004; 

Tardif & Sternberg 1988). 

Although auditors are primarily tasked with addressing fraud risk through effective 

audit procedures, incorporating an additional goal like client insights requires some level of 

cognitive flexibility—a capability that may lie beyond the auditor’s typical skillset (Bryant et 

al., 2011; Herron & Cornell, 2021). Therefore, without an innovation mindset, the additional 

goal to provide client insights may negatively impact auditors’ performance. On the other 

hand, with an innovation mindset, we argue that when auditors are given the added task of 

providing client insights it will boost the effects of the innovation mindset leading to improved 

cognitive flexibility, and ultimately more effective fraud audit procedures.  

Taken together, we predict that priming an innovation mindset improves auditors’ 

fraud procedures through two interrelated mechanisms. First, it directly promotes cognitive 
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flexibility, enabling auditors to move beyond standard, routine procedures. Second, it 

moderates the impact of the client insights goal: while the added goal may hinder performance 

without an innovation mindset, it can enhance cognitive flexibility, and subsequently 

performance, when creativity is activated through an innovation mindset. That is, the 

innovation mindset allows auditors to leverage multiple, potentially conflicting goals to their 

advantage, ultimately generating more effective responses to fraud. Based on this reasoning, 

we predict the following: 

Hypothesis 1a (H1a). Auditors primed with an innovation mindset will generate a greater 
number of effective audit procedures that aid in detecting fraud than auditors who are not 
primed with an innovation mindset.  

Hypothesis 1b (H1b). The effect of assigning auditors a client insights goal on the number 
of effective audit procedures that aid in detecting fraud will be positive when an 
innovation mindset is present, but negative when an innovation is absent. 

The overall pattern of means as predicted in H1a and H1b is illustrated in Figure 2, Panel A. 

Following the logic of Hypothesis 1a and 1b, we also expect that the goal of providing 

client insights will yield better outcomes when combined with an innovation mindset in the 

generation of client business insights. In fact, the client insights task may benefit even more 

from creativity than the fraud procedures task, because it is a relatively ill-structured task. That 

is, it requires more spontaneous adaptation, novel thinking, and high cognitive flexibility 

(Monsell, 2003; Goschke, 2000). Generating client insights is cognitively demanding, abstract, 

and falls outside the traditional scope of audit work—in other words, it is a secondary task. 

Nonetheless, clients increasingly expect such value-added insights. Given its ill-structured and 

creative nature, we expect that both an explicit client insights goal and an innovation mindset 

are necessary for auditors to engage with the task effectively. That is, the combination of these 

two conditions facilitates task shifting (i.e., flexibility in shifting between tasks) and supports 
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the highest level of creativity. As with fraud procedures, we predict that performance in 

generating business insights will be highest when auditors are both primed with an innovation 

mindset and explicitly assigned a goal to provide client insights.  

However, unlike the fraud procedures task—which aligns more closely with core audit 

objectives—an innovation mindset alone is unlikely to improve performance for this task in 

the absence of an explicit goal. Given that generating client insights is a secondary, non-

traditional audit objective, auditors require explicit direction to prioritize it. While an 

innovation mindset enables task shifting, it is unlikely to be applied to a non-explicit goal 

unless auditors are first explicitly cued to pursue the secondary goal.  

Similarly, assigning a client insights goal without priming an innovation mindset is 

also unlikely to improve auditors’ performance. Given the novel and cognitively taxing nature 

of this task, auditors without sufficient cognitive flexibility may default to task shielding—

focusing their resources on core audit responsibilities while neglecting the secondary goal. 

Taken together, we expect that only the combination of an innovation mindset and an explicit 

client insights goal will produce the creativity boost that results in a high number of client 

business insights. Only in this combined condition are auditors provided the cognitive 

flexibility and autonomy necessary to shift their attention and resources toward this secondary 

task. This predicted pattern is formalized in H2 and is illustrated in Figure 3, Panel A.  

Hypothesis 2 (H2). When an innovation mindset is present and a client insights goal is 
assigned, the provision of quality client insights will be highest, compared to all other 
conditions.  

2.3 Research Method 

2.3.1 Experimental Design 

We employ a 2x2 between-participants experimental design, in which we manipulate 

whether participants are primed with an innovation mindset (Innovation Mindset versus No 
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Mindset) and whether they are assigned an explicit client insights goal (Insights Goal versus 

No Insights Goal).6 

2.3.2 Participants 

Ninety-eight auditors based in the Netherlands, with an average of 4.67 years of audit 

experience, participated in the study. We excluded two participants who experienced technical 

difficulties or did not understand the language used in the case, resulting in a final sample of 

96 auditors. Seventy-six percent (twenty-four percent) of participants work for Big Four (non-

Big Four) firms. Twenty-nine (sixty-eight) percent of the participants are females (males). 

Ninety-four percent of participants have experience auditing revenue. On average, participants 

report using data analytics during audit engagements six times. The experiment was conducted 

online, and participants were recruited through a combination of live online sessions and firm-

distributed links provided by the Foundation for Auditing Research (FAR), as well as through 

personal networks. 

2.3.3 Task and Procedures 

Participants were asked to perform a simulated audit task, utilizing both traditional 

audit evidence and data-analytic output. The task is an adaptation of the fraud case from Asare 

and Wright (2004) and Hammersley et al. (2011), based on an actual SEC Accounting and 

Auditing Enforcement Release (SEC, 1998). The case was adjusted to include data-analytic 

output and dashboards creating a data-analytic environment (like current practice) for all 

participants.7 Participants assume the role of an audit senior responsible for finalizing the audit 

 
6 Prior to conducting the experiment, we obtained approval from the relevant institutional review boards.  
7 We told participants that the company reported under US GAAP (United Stated Generally Accepted Accounting Principles), 
but they did not need to be familiar with this due to the limited scope of the case. We asked them to respond how they would 
according to International Standards on Auditing. We noted that there are no significant differences in International Standard 
on Auditing 240 and U.S. Auditing Standard AU-C 240 that should give rise to substantial differences in responses from 
participants when viewing this case (PwC Viewpoint, 2025). 
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program for a hypothetical audit engagement (Precision Inc.). They first read an email from 

the CEO of their audit firm (Bean, LLC), which describes the philosophy of the firm and 

includes the innovation mindset manipulation. Then, they view an email from their audit 

manager that includes the client insights goal manipulation. Subsequently, participants receive 

background information about the client and the engagement. 

The case materials include client background, industry analysis, assessment of 

management, planned materiality, and assessment of the control environment. Participants 

also receive an overview of the revenue cycle, a discussion of roll-forward tests, and changes 

since the prior year. The only major change is the introduction of a new marketing strategy 

that increased revenue significantly at year-end. This marketing strategy is the basis of the 

seeded fraud in the case.8 All participants are provided with the unaudited financial statements 

of the current year as well as the audited financial statements from the prior year. Consistent 

with practice, we set our study in the context of a data-analytics-enabled audit. Importantly, all 

participants are given (non-interactive) data-analytics dashboards which allow further insight 

into trends regarding revenue, shipping, and accounts receivable. These dashboards also 

provide insight into industry trends regarding key ratios. After viewing the case materials, 

participants are asked to design an audit program for Precision Inc. Our two dependent 

measures are (1) the number of proposed high-quality audit procedures to detect the seeded 

fraud and (2) the number of documented high-quality business insights. In addition, we 

collected risk assessments, manipulation checks, process measures, and demographic 

questions.9 

 
8 The marketing strategy is described in detail in the case and features fraud indicators including management incentives, 
increased credit limits, and pushing inventory on distributors that did not have the facilities to hold the inventory. 
9 We conducted a pilot study and incorporated feedback provided by several partners in practice who reviewed our 
experimental materials for realism and relevance of the task for participants. 
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2.3.4 Independent Variables 

The innovation mindset manipulation was developed based on creativity research in 

psychology (Sassenberg et al., 2017) and the company innovation culture manipulation in 

Guggenmos (2020).10 All participants receive a message from their firm’s CEO describing the 

firm’s philosophy using the acronym “BEAN.” In the Innovation Mindset condition, “BEAN” 

stands for “Be creative, Embrace risk-taking, Applaud innovation, and Need to educate and 

collaborate.”  In the No Mindset condition, it stands for “Be focused and excel, Embrace 

efficiency and effectiveness, Applaud competence, and Need to educate and communicate.”  

The indication of the company’s philosophy serves as a mindset prime, under the assumption 

that individuals tend to adopt attitudes encouraged by leadership. The full text of the 

manipulations is provided in Appendix A.  

To strengthen and reinforce the mindset manipulation, participants are then asked to 

“list three ways you can embrace the ‘Think Bean!’ mindset on the job.” This technique, 

drawn from mindset research (e.g., Sassenberg & Moskowitz, 2005), encourages self-

referential elaboration and reinforces the primed mindset. Similar to Guggenmos (2020), and 

consistent with audit practice, participants are reminded of the firm philosophy to “mirror the 

pervasive nature of a strong corporate culture” (p. 2329).  

We manipulate client insights goals by instructing participants either to focus solely on 

audit quality (No Insights Goal) or to also identify business insights to provide to their clients 

(Insights Goal). Before reviewing case details, participants in the Insights Goal condition 

receive an email from their audit manager asking them to look for business insights that could 

be valuable to the client. In contrast, participants in the No Insights Goal condition received no 

 
10 In Guggenmos (2020), participants were exposed to either a more innovative or less innovative company culture based on 
the words chosen to represent the letters B, E, A, N in the “Think Bean!” slogan. We adapted the “Think Bean!” slogan to fit 
the auditing context.  
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such instruction. In both conditions, the audit manager emphasizes the importance of 

performing a high-quality audit. Importantly, all participants, regardless of condition, are 

ultimately asked to provide client insights, ensuring the manipulation focuses solely on goal 

salience rather than task requirements. 

2.3.5 Dependent Variables 

After reviewing the case materials including the manipulations, participants respond to 

several open-ended questions about their observations and proposed audit procedures. As 

previously noted, the case contains seeded fraud indicators stemming from management’s 

overstatement of revenue. Specifically, participants learn of a substantial increase in year-end 

revenue related to a new marketing strategy that encouraged distributors to purchase more 

products on credit, which would be stored at the client’s premises until distributors had room. 

These sales were recognized prematurely. In addition, the case highlights management’s 

incentives to meet earnings targets.  

Our first dependent variable, Effective Fraud Procedures, reflects the quality of 

auditors’ planned procedures and is used to test H1. This variable is measured by the number 

of procedures identified by participants that could have uncovered the seeded fraud, based on 

the real SEC enforcement case on which our scenario is based (SEC, 1998). This measure 

captures how well participants integrated fraud indicators into effective audit responses. Two 

researchers, blind to the experimental conditions, coded responses for both quantity and 

quality. Quantity reflects the number of non-redundant idea units generated by an audit 

participant. To assess the quality of suggested audit procedures, the researchers largely 

leveraged the coding from Hammersley et al. (2011), where an expert panel reviewed the risk 

factors and procedures identified by auditor participants to validate the quality of procedures 
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in relation to detecting the seeded fraud in the case that we adapted from their study. 

Procedures deemed to be of quality in Hammersley et al. (2011) were also coded as quality in 

our study.11 However, because our case materials included data-analytic dashboards, 

additional procedures not coded in Hammersley et al. (2011) were evaluated by coders using 

professional judgment to determine their appropriateness for identifying the seeded fraud. 

To test H2, we evaluated the quality of client business insights (Quality Insights). While 

only participants in the Insights Goal condition are asked to generate business insights, all 

participants are ultimately asked to provide them. Two researchers, blind to conditions, 

independently coded responses using a predetermined coding rubric. Written responses are 

coded as quality insights when they are clear, novel, and insightful for the client, (i.e., not merely 

generic audit information). To further validate these ratings, a panel of senior audit experts 

(ranging from senior manager to partner) reviewed and evaluated the coding decisions. Experts 

indicated whether they agreed with the coding of each insight as high or low quality and 

provided justifications. Overall, five of the seven experts had over 80 percent agreement with 

our initial coding. Where the majority of experts disagreed with the original coding, we revised 

it accordingly. 

2.4 Results 

2.4.1 Manipulation Checks 

To assess the effectiveness of our innovation mindset manipulation, we asked 

participants in all conditions to “list three ways you can embrace the ‘Think BEAN!’ mindset 

on the job”. 12 We blind-coded these responses for whether they exhibit innovation, creativity, 

 
11 The coders agreed that all high-quality procedures in Hammersley et al. (2011) were still of high quality in this study. 
12 Additionally, we ask participants to “Think back to the ‘Think Bean!’ philosophy at your audit firm, Bean LLC,” and 
indicate on a 100-point Likert scale the extent to which the philosophy focused on innovation. On average, auditors in the 
Innovation Mindset condition indicated a significantly greater focus on innovation than those in the No Mindset condition 
(82.69 v. 57.27, t(94)= 7.65, p <0.001, one-tailed). 
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or open-minded language (1 if innovative, 0 if not). This task not only prompts participants to 

adopt the mindset but also allows us to measure whether they are able to apply it to their work. 

On average, auditors in the Innovation Mindset condition generate significantly more 

innovative responses than those in the No Mindset condition (mean cumulative score = 2.54 

vs. 0.31, t (94) = 13.422, p <0.001, one-tailed).13  

To assess the effectiveness of the client insights goal manipulation, we ask participants 

to “think back to when you began your audit,” and to indicate on a 100-point Likert scale the 

extent to which “your manager, John Reynolds, asked you to focus on additional insights 

about the client’s business.” Auditors in the Insights Goal condition report a significantly 

greater focus on client insights than those in the No Insights Goal condition (66.16 vs. 49.48, t 

(93) = 4.078, p <0.001, one-tailed). These results confirm that our manipulations of innovation 

mindset and client insights goal are effective. 

2.4.2 Tests of Hypotheses 1a and 1b 

Hypotheses 1a and 1b predict that priming an auditor’s innovation mindset will 

increase the number of effective fraud procedures generated, and that this effect will be 

amplified by the assigned goal to identify client insights. Our theory further predicts that the 

insights goal could decrease performance when the innovation mindset is not primed, but this 

negative effect will be mitigated by priming the participants with an innovation mindset. We 

follow Guggenmos et al. (2018) and derive contrasts weightings based on a priori theory [-3, -

1, 1, 3]. Specifically, the predicted baseline performance is when there is neither an insights 

goal nor an innovation mindset prime (-1), performance is weaker in the condition with 

insights goal when an innovation mindset is not primed (-3), performance is greater when 

 
13 Additionally, if we examine an average calculation of the creativity score of the three items listed by each participant (0 or 
1), we see similar results (0.847 Innovation Mindset v. 0.104 No Mindset, t (94) = 13.422, p <0.001, one-tailed).  
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there is an innovation mindset primed but no insights goal (+1), and performance is greatest in 

the condition with an insights goal and an innovation mindset prime (+3). Thus, we use linear 

custom contrast coding to test for the predicted pattern of means (as shown in Figure 2, Panel 

A).  The observed results are depicted in Figure 2, Panel B. 

  



44 
 

Figure 2: The effect of a client insights goal and priming an innovation mindset on generating 

Effective Fraud Procedures (H1a & H1b) 

Panel A: Predicted Results—Effective Fraud Procedures 

 

 
Test of H1a/b: D>C>B>A 

Panel B: Observed Results – Effective Fraud Procedures 

 

 
Notes: Panel A presents a graph of the predicted mean count of effective fraud audit procedures identified by 
participants. Panel B presents the observed results. Associated descriptive statistics are shown in Panel A of 
Table 1. The dependent variable, Effective Fraud Procedures, is a coded variable in which any audit procedures 
that would target the seeded frauds in the experiment would be counted. The independent variable mindset is 
manipulated by presenting the participant with the firm’s philosophy that describes an innovation mindset 
(Innovation Mindset) vs. a more conventional mindset (No Mindset). The independent variable, client insights 
goal, is manipulated based on whether, in addition to their audit quality goal, participants were (Insights Goal) or 
were not (No Insights Goal) asked to look for client insights at the beginning of the audit. 
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As shown in Table 1, Panel A, consistent with our prediction, auditors in the 

Innovation Mindset + Insights Goal condition document the highest number of effective fraud 

procedures (4.76), followed by the Innovation Mindset + No Insights Goal condition (4.26), 

which is higher than those generated by the No Mindset + No Insights Goal condition (2.60). 

The lowest performance is observed in the No Mindset + Insights Goal condition (2.04). As 

our theory predicts an ordinal interaction with a specific pattern of cell means, we are 

interested in the overall pattern and thus run a custom contrast to examine its significance.  

As shown in Table 1, Panel C, the custom contrast is significant (F1,92  = 13.996 p 

<0.001), with a non-significant between-cells residual variance (F1,92 = 0.639, p = 0.530) and a 

contrast variance (q2) of 0.078. This indicates that 92 percent of the variance in performance is 

explained by the predicted pattern. According to Buchanan et al. (2025), this q2 is “primarily 

associated with good fit and secondarily associated with acceptable fit [emphases added]” (p. 

18), based on their classification scheme (poor, acceptable, good, and excellent). We further 

assess visual fit by comparing the observed means in Figure 2, Panel B, to the predicted 

pattern in Figure 2, Panel A, and confirm that the trend in the results matches the hypothesized 

pattern.  

Because the contrast weights are not orthogonal to the main effect of the innovation 

mindset, we also conducted a one-way ANOVA (untabulated) comparing the combined 

Innovation Mindset + Insights Goal condition to the average of the other three conditions. This 

analysis confirms that auditors in this combined condition generate significantly more 

effective fraud procedures than in the other conditions (4.76 vs. 3.03, F1,94 = 6.001, p = 0.016). 
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Table 1: Test of H1a and H1b  

Panel A: Number of Effective Fraud Procedures, Mean (Standard Deviation) [n] 

 
 

 

Panel B: Analysis of variance 

     

Source of variation df SS MS F p-value 

Goals 1 0.017 0.017 0.002 0.962 
Innovation Mindset 1 113.981 113.981 14.854 < 0.001 
Goals X Innovation Mindset 1 6.672 6.672 0.870 0.354 
Error 92 705.951 7.673   

 

Panel C: Planned Contrasts            
Source of Variation      F  p-value  
[-3, -1 ,1, 3] Contrast [A, B, C, D]        13.996  < 0.001  
Residual between-cells variance        0.639  0.530  
Contrast variance residual, q2        q2 = 0.078    
 

Panel D: Simple effects for Effective Fraud Procedures 

Comparison df t-statistic p-value 

Effect of Goals given No Mindset (A vs. B) 1 0.703 0.484 
Effect of Goals given Innovation Mindset (C vs. D) 1 0.631 0.530 
Effect of Innovation Mindset given No Insights Goal (B vs. C) 1 2.182 0.032 
Effect of Innovation Mindset given Insights Goal (A vs. D) 1 3.288 0.001 

 

Notes: This table reports the results of an ANOVA and follow-up simple effects regarding the effect of an 
Innovation Mindset (present vs. absent) and client Insights Goal (present vs. absent) on Effective Fraud 

Procedures. We measure the number of audit procedures identified by participants that target an existing fraud 
(Effective Fraud Procedures) using auditors’ written responses. Refer to Figure 2 notes for definitions of the 
variables. 
 

The significance of the contrast and its visual fit with the observed means support our 

predicted pattern. Importantly, our theory predicts an ordinal trend in the means across  

  No Mindset 

Innovation 

Mindset Overall Row  
Insights Goal 2.04 4.76 3.34  
 (1.75) (2.61) (2.57)  
 [23] [21] [44]  
 A D   

     

No Insights Goal 

2.60 4.26 3.46  
(3.29) (3.06) (3.25)  
[25] [27] [52]  

 B C   

     

Overall Column 

2.33 4.48   
(2.65) (2.85)   
[48] [48]   
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conditions [-3, -1, 1, 3], which is not well-captured by a traditional omnibus ANOVA. The 

omnibus test, which tests for any difference among group means using disordinal contrast 

(e.g., 1, -1, 1, -1), is not suited to detect such theoretically grounded, non-orthogonal patterns. 

Following Guggenmos et al. (2018), our study falls under Quandary 5, where the theoretical 

prediction specifies a specific ordinal trend, and the contrast is non-orthogonal. While 

orthogonality is statistically ideal, it is not required when the contrast directly tests a theory-

driven prediction about the overall pattern of means. For completeness, we report the omnibus 

ANOVA in Table 1, Panel B, even though it is not designed to test for the specific ordinal 

pattern implied by our theory (Guggenmos et al., 2018).14  

Overall, our results support H1a and H1b and suggest that an innovation mindset, 

particularly when combined with a client insights goal, enhances auditors’ ability to generate 

effective fraud procedures.15 

2.4.3 Test of Hypothesis 2 

Hypothesis 2 predicts that auditors will generate the highest quality insights when both 

the innovation mindset and the client insights goal are present, compared to the three other 

conditions. Consistent with our theory, we use linear custom contrast coding [-1, -1, -1, +3] to 

test for the predicted pattern of results (shown in Figure 3, Panel A). This contrast captures the 

predicted boost in performance when both the mindset and the goal are activated. As reported 

in Table 2, Panel C, the contrast is significant (F1,92 = 19.857, p <0.001), with a non-

significant between-cells residual variance (F1,92 = 0.218, p = 0.804), indicating that the 

 
14 In addition to the ANOVA, we also conduct a negative binomial regression for completeness. This model demonstrates a 
substantially higher goodness of fit to our data than either a traditional ANOVA or a Poisson regression, as indicated by lower 
Pearson chi-square (0.591) and deviance (0.571) statistics. The results are largely consistent with the ANOVA, showing a 
significant main effect of the innovation mindset (p = 0.016), but a non-significant interaction (p = 0.456).  
15 Additionally, we ran an analysis of covariance (ANCOVA) including the covariate audit experience and found similar 
results with a significant main effect of mindset (p < 0.001) and a significant interaction (p = 0.014). 



48 
 

observed pattern aligns closely with the predicted one. The contrast variance (q2 = 0.02) 

indicates that 98 percent of the variance is explained by the predicted contrast. According to 

Buchanan et. al. (2025), this q2 is primarily associated with excellent fit, and secondarily 

associated with good fit, based on their categories of poor, acceptable, good, and excellent. 

Visual inspection of the means (Figure 3, Panel B) reinforces this interpretation: only 

the combined Innovation Mindset + Insights Goal condition yields a substantially greater 

number of Quality Insights, consistent with the theoretical pattern illustrated in Figure 3, 

Panel A. For completeness, we report cell means and results from the omnibus ANOVA in 

Table 2, Panel A and Panel B, respectively. In addition, we conduct simple effects tests (Table 

2, Panel D) to probe the interaction. These analyses show that the innovation mindset 

improves quality insights only when it is paired with a client insights goal given before 

beginning the audit work (p < 0.001), but not when primed in isolation (p = 0.479). Further, 

the client insights goal only enhances quality insights when coupled with an innovation 

mindset (p < 0.001), and not when no mindset was primed (p = 0.879). These results support 

Hypothesis 2, demonstrating that both an innovation mindset and an explicit client insights 

goal must be present to enhance auditors’ ability to generate quality client insights.  

Interestingly, when we examine these results in combination with our results pertaining 

to Hypothesis 1a and 1b, we find that auditors in the combined (i.e., Innovation Mindset + 

Insights Goal) condition produce not only the highest number of effective fraud procedures but 

also the highest number of quality insights. This suggests that setting a client insights goal does 

not force a trade-off between fraud detection and client understanding, if auditors are primed 

with an innovation mindset. These results suggest that auditors with the appropriate mindset can 

harmoniously attend to both core and value-added objectives.   
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Figure 3: The effect of a client insights goal and priming an innovation mindset on generating 

Quality Client Insights (H2) 

Panel A: Predicted Results – Quality Client Insights 

 

 
Test of H2: D>C+B+A 

Panel B: Observed Results—Quality Client Insights 

 

 
Notes: Panel B presents the observed results for the dependent variable Number of Quality Insights. Associated 
descriptive statistics are shown in Panel A of Table 2. Refer to Figure 2 notes for definitions of the independent 
variables. The dependent variable, Quality Insights, is coded from participant open responses, which are 
considered as quality insights when they are clear, novel, and insightful for the client (i.e., not just basic audit 
information). 
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Table 2: Test of H2 

Panel A: Number of Quality Insights, Mean (Standard Deviation) [n] 

  No Mindset 

Innovation 

Mindset Overall Row  
Insights Goal 0.61 1.86 1.20  
 (1.12) (1.15) (1.29)  
 [23] [21] [44]  
 A D   
     

No Insights Goal 

0.56 0.78 0.67  
(1.16) (0.97) (1.06)  
[25] [27] [52]  

 B C   

     

Overall Column 

0.58 1.25   
(1.13) (1.18)   
[48] [48]   

    

Panel B: Analysis of variance 
     

Source df SS MS F p-value 

Goals 1 7.568 7.568 6.280 0.014 
Innovation Mindset 1 12.786 12.786 10.609 0.002 
Goals X Innovation Mindset 1 6.318 6.318 5.242 0.024 
Error 92 110.876 1.205   

 

Panel C: Planned Contrasts            
Source of Variation      F  p-value  
[-1, -1, -1, 3] Contrast [A, B, C, D]        19.857  < 0.001  
Residual between-cells variance        0.218  0.804  
Contrast variance residual, q2        q2 = 0.02    

 

Panel D: Simple effects 

Source df t-statistic p-value 

Effect of Goals given No Mindset (A vs. B) 1 0.153 0.879 
Effect of Goals given Innovation Mindset (C vs. D) 1 3.363 0.001 
Effect of Innovation Mindset given No Insights Goal (B vs. C) 1 0.711 0.479 
Effect of Innovation Mindset given an Insights Goal (A vs. D) 1 3.750 <0.001 

 

Notes: This table reports the results of an ANOVA and follow-up simple effects regarding the effect of an 
Innovation Mindset (present vs. absent) and client Insights Goal (present vs. absent) on Quality Insights. Refer to 
Figure 2 (Figure 3) notes for definitions of the independent (dependent) variables. 

2.4.4 Supplemental Analysis 

2.4.4.1 Cognitive flexibility as the underlying mechanism 

Cognitive flexibility, the ability to shift between different concepts or perspectives, is 

thought to be critical for individuals’ creativity (Smith & Blankenship, 1991; Smith et al., 



51 
 

1993).   Thus, we examine whether cognitive flexibility serves as the underlying mechanism 

through which the combination of an innovation mindset and a client insights goal enhances 

auditors’ development of effective fraud procedures. To operationalize Cognitive Flexibility, 

we construct a composite measure based on each participant’s number of effective fraud 

procedures and the number of quality insights. Specifically, we identify instances where a 

high-quality audit procedure is matched with a high-quality client insight. Each such pairing 

reflects an auditor’s ability to entertain both goals simultaneously and switch mentally 

between them, thereby demonstrating cognitive flexibility.16  

We test this mechanism using a moderated mediation model, PROCESS Model 8 

(Hayes, 2018), with Cognitive Flexibility as the mediator (see Figure 4). Following Hayes 

(2018), PROCESS models are statistically significant when a 95 percent confidence interval 

(CI) does not contain zero. As theorized, Cognitive Flexibility significantly mediates the 

relationship between the combined innovation mindset and insights goal and the effectiveness 

of fraud audit procedures (95% CI, Lower Limit: 0.194, Upper Limit: 3.446). These results 

support our theoretical moderated mediation model that cognitive flexibility underlies the 

improved ability to generate effective fraud procedures in the combined condition. 

 

 

 

  

 
16 Specifically, we assess the number of high-quality procedures and the number of high-quality insights. We then calculate 
the cognitive flexibility score as the lower of the two counts. For example, an individual who generates five high-quality 
procedures and two high-quality insights received a score of 2, reflecting two instances where both goals are successfully 
represented. Similarly, a participant with two high-quality procedures and two high-quality insights also receives a score of 2. 
Hence, this scoring approach reflects the idea that cognitive flexibility is not about excelling in one goal, but about the ability 
to engage with both goals simultaneously and effectively switch between them. 
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Figure 4: Supplemental Moderated Mediation Model Examining the Mediating Effect of 
Cognitive Flexibility 

 
 

2.4.4.2 Controlling for trait creativity 

While our theory focuses on state-based creativity elicited via priming, we also 

consider the role of trait creativity, or an individual’s dispositional tendency toward creative 

thinking  

(e.g., Baas et al., 2013; Shalley et al., 2004). Trait creativity is assessed through an adaptation 

of the Torrance Test for Creative Thinking (TTCT). This task is unrelated to the audit task in 

our experiment and thus serves as a valid proxy for dispositional creativity.17 Following the 

 
17 Though creativity assessment is not without debate, the TTCT is one of the most robust and frequently used methods to 
assess creativity (Kim & Pierce, 2013). This context-independent test captures individuals’ creative process and skill, which 
we refer to as trait creativity. In contrast to state creativity, trait creativity reflects inherent creative ability and is therefore 
unaffected by our manipulations (Said-Metwaly et al., 2017). To ensure our innovation mindset manipulation did not 
influence responses on the TTCT-based box task, we conducted a t test comparing average trait creativity scores across 
conditions. The results indicate no significant difference in box-task performance between participants in the innovation 
mindset condition (M=101.21) and those in the control condition (98.93; p = 0.576, two-tailed). This suggests that our 
manipulation did not affect the trait creativity task, providing additional support that the mindset-manipulation and the box-
task performance reflect distinct constructs. 

t     0. 4 
p   0.45 
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p   0.020
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p   0.903
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main experimental task, participants generate multiple uses of a cardboard box. Two research 

team members independently coded participant responses for fluency (number of 

nonredundant ideas), originality (novelty of each idea), and flexibility (range of different 

categories addressed). The final trait creativity score is the standard mean of these three 

metrics, in line with the TTCT Interpretive Manual (Torrance, 2018).18 Scores range from 

73.34 to 214.96. 

Trait creativity shows a marginally significant and positive correlation with effective 

fraud procedures (p = 0.096), indicating that inherently creative auditors tend to perform better 

on this core task than less-creative auditors. To control for this trait-based variability, we 

perform an analysis of covariance (ANCOVA) using trait creativity as a covariate. Consistent 

with our primary results, the results (untabulated) show a significant main effect of innovation 

mindset (F1,77 = 14.164, p < 0.001), and no significant interaction (F1,77 = 2.340, p = 0.130). 

Similarly, our results for H2 remain consistent, with a significant main effect of innovation 

mindset (F1,77 = 10.160, p = 0.002 and a marginally significant interaction (F1,77 = 3.583, p = 

0.062). Although our contrast analysis does not accommodate covariates, the consistency of 

these results supports the robustness of our findings. 

Additionally, we tested for interactions between trait creativity and our experimental 

variables for effective fraud procedures, following the approach described by Piercey (2023). 

Results reveal no significant interaction between the client insights goal and trait creativity 

(F1,78 = 0.435, p = 0.512). However, we find a significant interaction between innovation 

mindset and trait creativity (F1,78 = 13.553, p < 0.001). This suggests that the effect of an 

 
18 We calculate the standard scores for each of the three measures (fluency, flexibility, and originality), scaling with a standard 
deviation of 20 and mean of 100. The average of those three standard scores gives the overall trait creativity score. This 
method is adopted from the TTCT Interpretive Manual 2018, pages 9 and 10, related to verbal creativity scoring (Torrance, 
2018). 
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innovation mindset differs depending on how inherently creative a participant is, further 

substantiating the relevance of this measure as a covariate.19 

2.4.4.3 Efficiency 

A potential concern for practitioners is that encouraging innovation might reduce audit 

efficiency, with auditors spending more time on complex or novel procedures. To test this, we 

examine whether time spent on the main task varies by conditions.20 Untabulated results show 

a significant main effect of innovation mindset on time: participants in the innovation mindset 

condition spend significantly less time on the task (12.09 minutes) compared to those in the no 

mindset condition (18.17 minutes; (t(94) = 2.237, p = 0.028, two-tailed). Importantly, these 

participants also produce more effective fraud procedures, suggesting that fostering innovation 

may enhance both creativity and efficiency. In other words, innovation does not come at the 

expense of time; it may even streamline task execution. 

2.5 Conclusion 

Drawing on psychology theory on creativity, we develop and test an innovation 

mindset intervention to examine whether fostering such a mindset—often touted in public 

discourse as being important for auditors in today’s audits (CAQ, 2018;  eloitte, 2024a; EY, 

2022, 2025; KPMG, 2023, PwC, 2024a)—enhances audit quality. We specifically consider 

this in the context of the modern-day audit environment, where auditors are increasingly 

encouraged to identify client insights, a goal that requires thinking beyond standard audit 

 
19 Because not all participants completed the trait creativity measure, the effective sample size is too small to conduct 
meaningful follow-up tests. 
20 To calculate time spent on the main task, we summed participants’ time spent on the following pages in the instrument: 
Task Background, Data Analytic Dashboards, Financial Statements, Audit Procedures, Additional Evidence, Unusual 
Observations, Business Insights, and Additional Analysis. This measure captures the total time participants spent reviewing 
relevant information and executing the core task, excluding time spent on any pages unrelated to the main task (e.g., 
manipulation checks and demographic questions).  
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procedures. We predict and find that an innovation mindset improves performance, 

particularly when combined with a client insights goal. Together, these conditions 

significantly increase the generation of both effective fraud procedures and high-quality client 

insights. This suggests that these goals can be pursued harmoniously, provided the auditor 

adopts the appropriate mindset. 

We also provide evidence that cognitive flexibility—the ability to mentally shift 

between different perspectives and task demands—acts as the underlying mechanism 

explaining this performance boost. Importantly, our findings indicate that encouraging auditor 

creativity through an innovation mindset does not compromise efficiency and in fact improves 

it. This directly addresses regulators’ concerns about both fraud detection effectiveness and 

the potential downsides of innovation or commercialism in audit settings (IAASB, 2024; 

PCAOB, 2024a), as we show that a client insights goal does not come at the expense of audit 

quality when auditors have an innovation mindset. 

Our study contributes to the literature and audit practice at the intersection of several 

important and emerging areas in today’s audit environment: enhancing fraud and skeptical 

actions, encouraging innovation and creativity, and balancing potentially conflicting goals of 

providing client insights. First, we contribute to the debate on improving auditors’ fraud 

response (e.g., Brazel et al., 2023; IAASB, 2024; Nolder & Kadous, 2018; PCAOB, 2019, 

2020, 2022a, 2022b, 2022c; SEC, 2022), showing that an innovation mindset combined with a 

client insights goal leads to more high-quality audit procedures aimed at detecting fraud. Our 

findings demonstrate that a theory-driven, yet implementable, innovation mindset intervention 

can trigger auditors in practice to act creatively in a way that enhances audit quality.  

Second, we add to the limited discussion of creativity in the accounting literature by 

linking creativity to audit quality—a novel direction for audit research. In a profession where 
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creativity is often viewed as irrelevant or even detrimental, we show that creativity can, in 

fact, enhance auditors’ ability to detect fraud. By examining how an innovation mindset 

enhances the effectiveness of auditors’ fraud procedures, we aim to spur further research into 

the role of creativity in auditing and the contextual factors that may shape its impact. Our 

findings also provide good news to auditors as they navigate today’s increasingly complex 

audit environment. We provide encouragement to firms to more proactively foster innovation 

and creativity among auditors in practice and offer theory-driven strategies that can enhance 

auditors’ ability to generate both high-quality fraud procedures and client insights, ultimately 

leading to enhanced overall audit quality in practice. 

Third, we contribute to the ongoing debate about the benefits and costs of audit firms 

providing consulting-type activities (PCAOB, 2022c), such as providing client insights, and 

add to the broader discussion on commercialism in auditing (e.g., Francis, 2006; Gendron, 

2001, 2002; Joe & Vandervelde, 2007). We find that when auditors adopt an innovation 

mindset, they can effectively pursue both high audit quality and valuable client insights. This 

supports and extends recent work on auditor mindsets (e.g., Bauer et al., 2020; Blum & 

Hatfield, 2022; Brewster et al., 2021; Cao et al., 2022; Kang et al., 2020) and introduces 

cognitive flexibility as a potential mechanism through which innovative thinking improves 

performance. Importantly, we find that client insights only improve when given the explicit 

goal and prompting of an innovation mindset. This suggests that simply encouraging auditors 

to be innovative or to provide insights is insufficient. Firms must intentionally support both. 

In sum, our study contributes to academic research, practice, and regulation by 

providing insights into how the combination of a theory-driven innovation mindset and an 

additional goal to provide client insights leads to flexibility in auditor thinking and improved 

fraud detection. 
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2.6 Appendix A: Mindset Manipulations from Experiment 

Auditors in the No Mindset Condition received the following communication from the CEO of the 
audit firm. 

 



58 
 

Auditors in the Innovation Mindset Condition received the following communication from the CEO of 
the audit firm. 

 

 

 



59 
 

CHAPTER 3 

“SENT FRO  S  RTPHONE”  THE  NFLUEN E OF 
COMMUNICATION DEVICE AND PSYCHOLOGICAL DISTANCE ON 

PROFESSIONAL SKEPTICISM-ENHANCING ADVICE* 
 

ABSTRACT 

 

As different communication devices, such as smartphones, tablets, and laptops, become 
integrated into modern audit engagements, understanding how they impact auditor behavior is 
critical to maintaining professional skepticism and audit quality. This study investigates how 
audit supervisors’ use of different communication devices (smartphone vs. laptop) affects the 
skepticism embedded in their informal audit advice. We predict that supervisors’ message in 
response to advice-seeking messages from subordinates will contain less skepticism-
enhancing language when communicated through a smartphone versus a laptop; however, we 
expect that that this effect will be mitigated by the supervisors’ psychological distance from 
the advice task. Using Linguistic Inquiry and Word Count textual analysis and a novel 
measure of skepticism-enhancing language, we find support for our predictions. Advice 
communicated via smartphone contains less skepticism-enhancing language than that sent via 
laptop—but only when psychological distance is low. These findings highlight the behavioral 
implications of device use in audit team communication and emphasize the importance of 
considering technological and psychological factors in the fostering professional skepticism 
and audit quality. 
 

Keywords: audit, advice-giving, communication device, smartphone, laptop, psychological 
distance, professional skepticism, skepticism-enhancing advice 
 

 
 
 
 
 
 
 
 
 
* This chapter is based on Bibler, S., Arshad, F.M, & Gold, A.H. 2025. “Sent from Smartphone”: The Influence 

of Communication Device and Psychological Distance on Professional Skepticism-enhancing Advice. 
Unpublished manuscript. We appreciate the helpful feedback provided by Martin Schmidt, Kathryn Kadous, Tina 
Carpenter, Christian Pietsch, Joe Brazel, Tim Bauer, and participants at Vrije Universiteit, Accounting 
Department East Seminars in 2023 2024, the ENEAR 2024 Doctoral Consortium, the January 2025 EARNet 
Seminar, a 2025 Emory Brown Bag Workshop, a 2025 Georgia Institute of Technology Brown Bag Workshop, a 
2025 University of Georgia Brown Bag Workshop, the 2025 University of Alabama PhD Alumni Conference, a 
2025 University of Amsterdam seminar, the 2025 European Accounting Association conference, and the 2025 
Foundation for Auditing Research conference. We thank the Foundation for Auditing Research (FAR) for their 
grant 2023B01. Finally, we are grateful to the accounting firms who provided auditor participants for our study. 
The views expressed in this document are those of the authors and not necessarily those of the FAR. 
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3.1 Introduction 

How auditors exchange advice plays an important role in shaping both audit quality 

and auditor development (e.g., Bauer et al., 2020; Causholli et al., 2021; Kadous et al., 2013; 

Westermann et al., 2015). Many existing research studies focus on formal advice settings, 

such as workpaper reviews, performance feedback, and specialist consultations (e.g., Agoglia 

et al., 2009; Gibbins & Trotman, 2002; Gold et al., 2024; Hux, 2017; Ramsay, 1994; Tan & 

Tan, 2008). These formal processes are typically documented, billed as part of the audit, and 

allow limited auditor discretion over when and how to seek advice (Kadous et al., 2013; 

Perkins, 2003). In contrast, informal advice interactions⎯often cited by auditors as essential 

for shaping judgment (Westermann et al., 2015) ⎯have received comparatively less attention 

than formal advice interactions. These informal exchanges can occur via ad-hoc quick emails, 

instant messages, or hallway conversations. The current study focuses on one such setting: 

quick email advice from audit managers to subordinates. 

Specifically, we examine how informal advice from managers is formulated in ways 

that may promote professional skepticism in subordinates and the factors which may influence 

this. Professional skepticism is a fundamental and well-established driver of audit quality, 

characterized by a “questioning mind” that encourages more evidence-gathering and raises 

thresholds for evidence sufficiency and appropriateness (Nelson, 2009, p. 10). While prior 

research has examined how levels of skepticism influence auditors’ judgments (Hurtt et al., 

2013), studies on supervisor influence suggest that subordinates are also influenced by their 

superiors’ attitudes toward skepticism (e.g., Blum et al., 2022; Brazel et al., 2004; Griffith et 

al., 2020; Rich et al., 1997; Wilks, 2002). One important way these attitudes may be 

communicated is through informal advice, which can serve as a vehicle for reinforcing or 
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discouraging skeptical mindset in subordinates. However, little is known about the factors that 

influence how audit managers formulate informal advice in a way that promotes professional 

skepticism. To address this gap, we introduce the concept of professional skepticism-

enhancing advice, defined as advice language that encourages an advisee to adopt a 

questioning mindset and pursue additional evidence. This concept is particularly relevant in 

audit settings, where audit managers must balance competing demands for high audit quality 

with pressures for efficiency and client satisfaction—pressures known to influence auditors’ 

skepticism (Nelson, 2009).  

We examine two factors that may influence the level of professional skepticism-

enhancing language in managers’ informal, written advice: the communication device used 

(smartphone vs. laptop) and the advisor’s psychological distance from the task (high vs. low). 

Digital communication has increasingly become the norm in audit teams (Bauer et al., 2022; 

Chen et al., 2022). While laptops remain central to many audit activities, the use of 

smartphones is growing (StatCounter, 2022), particularly as firms like PwC US adopt 

permanent remote work options (Kelly, 2021).21 Smartphones are commonly used for ad-hoc 

tasks like coaching and giving advice (Bauer et al., 2022; Jefferson, 2024). Additionally, 

periods of intense work (such as busy season) may increase smartphone use as accountants 

communicate outside regular hours (Mansour et al., 2022) and with usage often driven 

subconsciously by proximity or habit (Reid, 2018). Although supervisors do provide feedback 

orally, informal audit advice is also delivered electronically due to hybrid work, time pressure, 

and the need for real-time responsiveness. Devices can be used by managers to quickly answer 

 
21 For example, Slack, a commonly used workplace messaging platform, reported that 76 percent of its users access Slack on 
their smartphones, with approximately one-fifth of workweek actions occurring via smartphone (Janzer, 2019). 
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ad-hoc questions and thus considering device differences is relevant for the modern audit 

engagement. 

Drawing on research in the domain of human-computer interaction, we propose that 

smartphone use, compared to laptop use, reduces skepticism-enhancing language in advice. 

Prior research has shown that the use of smartphones encourages egocentric communication 

(Murthy et al., 2015) and elicits stronger emotional and personal responses than laptops 

(Hulme & Peters, 2001; Konok et al., 2016; Ruan, 2022; Turkle, 2007). We argue that this 

heightened self-focus may increase audit managers’ sensitivity to self-interested concerns, 

such as preserving client relationships or managing budget constraints, which can in turn 

discourage the promotion of professional skepticism in their advice (Hurtt et al., 2013; Nelson, 

2009). In contrast, using a laptop may foster a more professional and task-focused orientation. 

In our first hypothesis (H1), we therefore predict that managers using a laptop, compared to 

those using a smartphone, are more likely to give skepticism-enhancing advice. 

Another important factor is psychological distance, which refers to the perceived 

“distance of a stimulus (object or event) from the perceiver’s direct experience” (Bar-Anan et 

al., 2007, p. 610). In the current study, we view psychological distance as the extent to which 

an advisor feels removed from the task at hand. In audit settings, subordinates often receive 

advice from multiple managers (Andiola et al., 2021), some of whom are directly involved in 

specific tasks (e.g., reviewing a workpaper), while others are more distanced (e.g., part of the 

engagement, but not directly involved in the workpaper review; Wilks, 2002). Although all 

audit managers face similar pressures, such as client demands and budget constraints, those 

with greater psychological distance may experience these pressures as less immediate or 

pressing. Greater distance promotes more abstract, long-term thinking and can shift managers’ 

attention toward higher-level goals like audit quality and staff development. Accordingly, our 
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second hypothesis (H2) predicts that greater psychological distance will mitigate the self-

focused effects of smartphone use, making audit managers more likely to include skepticism-

enhancing language in their advice even when communicating via their smartphone. 

To test our predictions, we conducted a 2x2 between-participants experiment in which 

auditors assume the role of a manager on an audit engagement. After reviewing background 

information, participants received an email from a subordinate seeking advice on revenue 

analytical procedures. We manipulated two independent variables: the device participants used 

to read and respond to the email (smartphone or laptop) and the advisor’s psychological 

distance from the task (high vs. low). Device was manipulated through case instructions 

directing them to use the respective device, while psychological distance was manipulated by 

varying the participant’s level of involvement in the task for which the subordinate is seeking 

advice. In the low psychological distance condition, participants were told they are the 

primary manager for the Revenue Financial Statement line item (FSLI) on the engagement. In 

the high psychological distance condition, participants were told they are the primary manager 

for the Payroll FSLI but have experience with the Revenue FSLI. 

Our primary dependent variable is the level of professional skepticism-enhancing 

advice (also referred to as Advised Skepticism). We operationalize this as a composite measure 

of two components: (a) skeptical content (i.e., what the message advises) and (b) persuasive 

language (i.e., how that advice is framed to promote skeptical action). We measure skeptical 

content using a textual analysis measure, which is a modification of the Linguistic Inquiry and 

Word Count (LIWC) score for professional skepticism developed by Aghazadeh et al. (2021). 

Persuasive language is measured using a LIWC textual analysis score that captures linguistic 

markers of confidence and certainty, as well as tentative language. Thus, our focal construct, 

professional skepticism-enhancing advice, reflects the combined presence of both skeptical 
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content and persuasive framing.22 In addition, we manually code responses to provide further 

validation for the textual analysis measure. 

We find that the effect of communication device on the level of advised skepticism is 

conditional on psychological distance, in line with our prediction for H2, while rejecting the 

main effect of device proposed in H1. Managers with lower psychological distance 

communicate significantly less advised skepticism when using a smartphone compared to a 

laptop. In contrast, for managers with high psychological distance, the use of a smartphone 

does not negatively impact the level of advised skepticism. Moreover, psychological distance 

has no significant effect when advice is communicated via laptop, suggesting that laptop 

communication may reduce susceptibility to pressures that hinder the advisor from advising 

skepticism. 

In supplemental analyses, we do find partial support for our prediction that messages 

sent via a laptop contain more skepticism-enhancing advice than those sent via a smartphone 

(H1), in that they contain more persuasive language, characterized largely by less tentative 

wording. Additionally, we find that when looking exclusively at skeptical content, 

smartphones have the unexpected effect of increasing the level of advised skepticism for 

advisors with high psychological distance. This suggests that the overall level of advised 

skepticism is influenced distinctly by both what the message conveys (skeptical content) and 

how it is conveyed (persuasive language). 

These findings underscore the joint influence of communication medium and 

psychological distance on the quality of audit advice. While smartphones generally reduce the 

 
22 We conceptualize this construct as requiring both components to be examined—specifically, a message must integrate both 
directive and persuasive language to be considered professional skepticism-enhancing. While each dimension is interesting to 
examine on its own, the construct necessitates the inclusion of both. In other words, a message that includes a directive 
without persuasive framing or has persuasive framing without a directive, does not reflect the construct of interest. 
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persuasive language contained in managers’ advice, their overall impact on professional 

skepticism-enhancing advice depends on the manager’s psychological distance from the task. 

As early career auditors are significantly influenced by their superiors (e.g., Peecher, 1996; 

Peytcheva & Gillett, 2011; Wilks, 2002), these findings suggest that everyday communication 

choices, such as the device used to deliver advice, can meaningfully shape audit outcomes. 

Our results highlight the need for audit firms to consider not only what advice is given but also 

by whom and through which channels it is communicated. Firms may want to focus on 

encouraging advice-seeking outside of a direct workflow and communicate the benefits of this 

to direct and indirect managers. While managers may not deliberately choose a 

communication device with advice quality in mind, natural variation in device use, such as 

responding to messages while on the go, can unintentionally affect how advice is formulated. 

This suggests that even routine communication habits may carry important implications for 

audit quality, particularly in the development of junior staff. 

This study contributes to the auditing literature by shifting the focus to informal, 

within-team advice-giving, a critical but understudied aspect of audit practice. While prior 

research has largely focused on face-to-face versus online communication, formalized 

feedback processes, and subordinate perspectives (Andiola & Bedard, 2018; Andiola et al., 

2018; Andiola et al., 2021; Andiola, 2023; Bennett & Hatfield, 2013; 2018; Blum et al., 2022; 

Brazel et al., 2004; Clor-Proell et al., 2022; Durkin et al., 2021), we focus on the advisor’s 

perspective using two online communication devices. Thus, we address the need to understand 

informal, real-time communication (Westermann et al., 2015), and complement existing 

advice literature, which has largely focused on advisees’ experiences and perceptions (e.g., 

Bonaccio & Dalal, 2006; Kadous et al., 2013). 
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We also extend the concept of professional skepticism beyond the actions of task-

responsible individuals (Hurtt et al., 2013) to the advice-giving context, by introducing and 

operationalizing the concept of professional skepticism-enhancing advice. This perspective 

shifts the focus from individual auditor traits to how skepticism can be encouraged through 

informal guidance from supervisors. By highlighting the role of hierarchical influence in 

fostering skepticism, our work offers a new lens on how audit quality may be shaped. To 

examine this construct empirically, we develop a measure that captures both the skeptical 

content and the persuasive framing of a manager’s informal advice and allows a different 

perspective as to how more indirect professional skepticism may have meaningful influence 

on audit outcomes. Leveraging LIWC-based textual analysis, we build on Aghazadeh et al. 

(2021) by incorporating a persuasive language component and validating our approach 

through manual coding. This methodological approach supports our theoretical aim and 

contributes to the ongoing discussion about how best to capture complex constructs in audit 

communication. Overall, this study provides insights that are relevant for firms and 

practitioners aiming to promote quality advice-giving in modern technology-enabled audits. 

3.2 Background and Hypothesis Development 

3.2.1 Advice-Giving in Audits 

Auditors commonly seek advice from various sources, including subordinates, peers, 

specialists, and managers (Causholli et al, 2021; Hux 2017; Westermann et al., 2015). Among 

these, advice from managers within the engagement team is particularly influential. It not only 

enhances audit quality (Bobek et al., 2012) but also promotes subordinates’ performance and 

well-being by fostering a sense of support (Jefferson et al., 2022). Most studies on advice-

giving in auditing have focused on the formal review process (Agoglia et al., 2009; Asare & 
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McDaniel, 1996; Gibbins & Trotman, 2002; Harding & Trotman, 1999; Ramsay, 1994; Tan & 

Tan, 2008), where advice is structured, firm-driven, often documented, and typically delivered 

after an audit procedure has been completed. However, informal, real-time advice and 

knowledge-sharing that occurs during the audit process also plays a critical role in shaping 

audit quality (Bauer et al., 2020; Kadous et al., 2013). Practitioners emphasize that much of 

how auditors learn to perform high-quality audits occurs on the job, through observation, 

informal coaching, and advice-seeking (Westermann et al., 2015). This likely includes 

guidance on applying appropriate levels of professional skepticism. Manager behavior, in 

particular, has a significant impact on auditors’ professional development (Smeets et al., 

2021), suggesting that informal advice-giving from superiors contributes not only to the 

immediate quality of audit procedures but also to the long-term cultivation of audit talent, 

including the development of subordinates’ trained professional skepticism.. 

While much of the advice literature has focused on the advisee, examining factors that 

affect their willingness to seek, accept, or rely on advice (Andiola & Bedard, 2018; Andiola et 

al., 2018; Bonaccio &  alal, 2006), less attention has been paid to the advisor’s role  (Andiola 

et al., 2024), particularly on factors that shape the quality of advice given by audit managers. 

This gap is especially relevant in light of the critical role that professional skepticism plays in 

audit quality. Although prior research has identified various factors that influence how 

auditors exercise skepticism (Hurtt et al., 2013; Nelson, 2009), it has primarily concentrated 

on the direct actor’s behavior. Yet, given that subordinates are strongly influenced by their 

managers (Peecher, 1996; Peytcheva & Gillett, 2011; Wilks, 2002), the level of skepticism 

embedded in managers’ advice likely influences subordinate auditors’ actions. This suggests a 

potential trickle-down effect: when managers model and promote professional skepticism 
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through their advice, they may influence how advisees approach their work, ultimately 

affecting audit quality. 

3.2.2 Professional Skepticism-Enhancing Advice 

We argue that professional skepticism-enhancing advice comprises two key 

components. First, the advice may vary in the degree of skeptical content; that is, the manager 

may encourage or recommend varying levels of further investigation, such as additional 

procedures or further client inquiry. Second, the advice may vary in terms of its persuasive 

language. Based on findings from the advice literature (Bonaccio & Dalal, 2006; Packard & 

Berger, 2017), we assume that the way the advice is framed influences the likelihood of 

skeptical action. While most prior research typically focuses on directly measuring skeptical 

actions, we propose that consideration of persuasive language in advisors’ messages is 

particularly important in hierarchical settings like auditing, where subordinates often look to 

superiors for cues on how to behave (Kadous et al., 2013). Unlike formal advice settings, 

informal advice-seeking typically leaves no audit trail and involves fewer economic or 

accountability constraints, granting the advisee more discretion in whether and how to act on 

the advice (Kadous et al., 2013). As a result, the persuasive framing of advice should be 

considered in determining whether the recipient will act with heightened skepticism. 

A key driver of persuasive framing is the advisor’s level of expressed confidence. 

First, research on power dynamics in communication highlights that confident language 

heightens perceived power, making recipients more likely to follow the advice (Körner et al., 

2023). Confidence in advice is conveyed through the use of (a) more decisive or assertive 

language, and (b) less tentative language. Expressed confidence through more confident or 

assertive language signals a speaker's certainty or commitment and is often perceived as more 
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trustworthy and persuasive (Jiang & Pell, 2017; Sah et al., 2013). In contrast, the use of 

tentative language, such as “might,” “could,” or “possibly,” introduces uncertainty and signals 

a lack of conviction. Studies show that such language weakens the persuasive impact of 

advice, making recipients less likely to act on it (Bonaccio & Dalal, 2006; Packard & Berger, 

2017). In the audit context, tentative language may cause subordinates to hesitate or dismiss 

suggestions of skeptical actions, particularly when barriers to professional skepticism are 

present. Thus, an advisor may recommend or encourage skeptical actions in their advice, but 

the degree of certainty with which these actions are conveyed can affect how persuasive the 

advice is.23 Concluding, advice aimed at promoting professional skepticism is most effective 

when it combines skeptical content with persuasive language. 

In audit engagements, managers often face competing demands: they must promote 

high audit quality while also managing budget constraints, maintaining client relationships, 

and avoiding conflict (Brazel et al., 2016; Brazel et al., 2024; Nelson, 2009). Prior research 

has shown that auditors perceive these pressures as barriers to exercising professional 

skepticism. For instance, the risk of agitating a client may reduce their willingness to 

challenge information or pursue further investigation (Brazel et al., 2016; Brazel et al., 2023). 

Extending this line of research to the context of advice-giving, we argue that such pressures 

can activate self-interest (Barneron & Yaniv, 2020), subtly shaping advice in ways that may 

decrease the likelihood of skeptical action (Koch & Salterio, 2017; Kunda 1990). For example, 

 
23 To illustrate, consider a message from a manager instructing a subordinate to follow up on an identified discrepancy with a 
client, conveyed with certainty. Now, imagine the same message, but with added hesitation, pre-rationalization of the 
discrepancy, or vagueness (e.g., “maybe” or “if”). This subtle change can dilute the professional skepticism of the advice, 
qualifying what might otherwise be a clear directive to be skeptical. In the first instance, the message provides a clear course 
of action, leaving little room for discretion. In the second, the less certain and more tentative language opens the door for the 
advisee to exercise their own discretion, potentially reducing the likelihood of acting skeptically.  
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a manager concerned about budget overruns may provide advice that explicitly or implicitly 

discourages a subordinate from performing additional procedures.24  

Importantly, we propose that the salience of such self-interest may vary depending on 

whether advice is communicated via smartphone or laptop. In the following sections, we 

theorize that smartphone device use may amplify self-focused behavior leading to less 

skepticism-enhancing advice, and next how psychological distance may moderate this effect. 

3.2.3 Communication Device and Advised Skepticism 

With advancements in technology and the increased shift to remote work, face-to-face 

communication is becoming less prevalent, while digital communication via laptops and 

smartphones is becoming increasingly common. These devices may not only facilitate 

communication but may also shape how communication is framed and interpreted. While 

these devices have not been directly compared in prior auditing research, related studies on 

digital versus in-person communication offer relevant insights. For instance, Bennett and 

Hatfield (2018) find that, in a client-facing context, auditors exercise more professional 

skepticism in face-to-face interactions than in computer-mediated communication. Similarly, 

Brazel et al. (2004) report higher performance in hierarchical peer review when it is conducted 

face-to-face compared to when employing computer-mediated communication.25 

Building on prior literature in communication research, we argue that the salience of a 

manager’s self-interest may vary depending on the device used for advice-giving. 

 
24 This influence may not be overt but can also manifest through linguistic cues that soften or downplay skeptical 
recommendations (Schultheiss, 2013). By analyzing the language used in advice-giving, we can examine these nuanced 
influences of self-interest. 
25 Social presence theory is often invoked to explain differences between communication media based on the richness of 
interaction and exposure to social cues (Bennett & Hatfield, 2018). However, in our study, the mode of communication is held 
constant: all advice is delivered via work email, regardless of device. Because the communication is purely textual, social 
presence should remain stable across both smartphone and laptop conditions. Accordingly, we do not attribute any differences 
in advice quality to social presence, and this theory does not factor into our predictions. 
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Smartphones, in particular, have been shown to foster egocentric behavior (Katz & Byrne, 

2013; Murthy et al., 2015), as these devices are more psychologically attached to the self (Park 

& Kaye, 2018; Ross & Bayer, 2021; Song & Sela, 2022). This personal attachment may cause 

users to focus more on their own perspective and less on that of others. Moreover, smartphone 

use has been linked to higher emotional load compared to other devices (Beer 2012; Hulme & 

Peters, 2001; Konok et al., 2016; Obushenkova et al., 2018; Turkle, 2007; Vincent 2015), 

which can play a critical role in decision-making (Baumeister & Vohs, 2007; Bhattacharjee & 

Moreno, 2002). Together, these tendencies may lead managers using smartphones to formulate 

advice toward their subordinates in ways that prioritize self-interest concerns, such as avoiding 

budget overruns or maintaining client relationships, over promoting skeptical action. As a 

result, the advice they provide may be less likely to encourage skepticism. 

In contrast to smartphones, laptops are more strongly associated with professional use 

and are typically used in work-related contexts, with minimal overlap with personal activities. 

This distinction may reduce the salience of self-interest and promote a more objective, task-

focused communication style. Supporting this notion, Bennett and Hatfield (2018) find that 

laptop-based communication contains fewer relationship-building statements when interacting 

with clients, highlighting the impersonal nature of the device. The lower emotional attachment 

and reduced self-focus associated with laptop use may allow managers to focus more fully on 

their professional responsibilities, thereby increasing the likelihood of providing advice that 

enhances professional skepticism.  

As self-interest can shape both the content of the advice—such as explicitly 

recommending less additional work—and the manner in which it is conveyed—such as the 

degree of persuasive or assertive framing—the communication device may influence multiple 
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aspects of skepticism-enhancing advice.26 Overall, we expect that advice delivered via a laptop 

will be less compromised by self-interest concerns and more likely to promote skepticism, 

compared to advice sent from a smartphone. This expectation leads to the following 

hypothesis: 

Hypothesis 1 (H1). An audit manager is more likely to provide professional 
skepticism-enhancing advice to their subordinate when communicating via a laptop 
compared to a smartphone. 
 

3.2.4 Psychological Distance and Advice 

Another factor that may both directly influence the quality of advice and mitigate the 

effects of self-interest is the psychological distance between the advisor and the task at hand. 

Psychological distance is defined as the “distance of a stimulus (object or event) from the 

perceiver’s direct experience” (Bar-Anan et al., 2007, p.610), with contrasts such as here 

versus there or I versus others, reflecting low versus high psychological distance (Trope & 

Liberman, 2003). According to construal level theory, greater psychological distance fosters 

more abstract, high-level, forward-looking mental construals, while lower psychological 

distance promotes more concrete, immediate, and detail-level thinking (Trope et al., 2007; 

Trope & Liberman, 2010). Thus, psychological distance affects how close or removed an 

individual feels from the task or decision at hand. Prior research shows that adopting a more 

distant perspective, such as considering others’ viewpoints or reflecting on the situation in a 

broader, more abstract way, can reduce self-focused thinking and lead to higher-quality advice 

(O’Malley & Becker, 1984; Pahl, 2012; Li et al., 2018). Psychological distance is typically 

 
26 Prior research has shown how language can reveal unconscious motives of individuals (Schultheiss, 2013). In this setting, 
the self-interest motive for acting less skeptically could come through both consciously—by advising less professionally 
skeptical follow-up—and/or subconsciously—by using tentative or offsetting language that diminishes the strength of the 
advice. Thus, we aim to capture both conscious and subconscious linguistic cues that could enhance or offset the strength of 
Advised Skepticism.   
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discussed in terms of social, temporal, spatial, and hypothetical distance (Trope & Liberman, 

2010). In an audit context, psychological distance could be influenced in many ways, 

including considering why versus how management arrived at assumptions when evaluating 

an estimate (Backof et al., 2018; Rasso, 2015) or examining the physical distance via remote 

versus in-person teamwork (Weisner & Sutton, 2015). This distance could be an artefact of 

certain contexts (e.g., physical distance through remote work) or in our setting could be 

modified by firm policies and culture that impact how, when, and which individuals interact in 

an advice-giving setting. 

In our context of advice-giving, we argue that psychological distance can be influenced 

by the advisor’s level of direct engagement with the task. Specifically, low psychological 

distance arises when a manager is directly assigned to the audit area related to the advice; for 

instance, providing advice on a revenue issue while overseeing the revenue section of the 

audit. In contrast, high psychological distance occurs when the manager is not directly 

involved in that specific audit area, for example, advising on revenue while normally 

overseeing Accounts Payable.27 This form of psychological distance spans multiple 

dimensions: social distance stems from whether the advisor is directly involved in the task 

(self) or indirectly involved (other); temporal distance reflects feeling immediate engagement 

pressure when actively working on the task versus delayed engagement pressure when not; 

spatial distance relates to whether the task appears in one’s own workflow versus another’s; 

and hypothetical distance arises from firsthand engagement versus imagining what they would 

do as the direct manager. 

 
27 This represents one example of how psychological distance could manifest in an audit engagement, and it is the basis for 
how high versus low psychological distance is operationalized in the current study. Those with lower psychological distance 
are likely to experience greater responsibility and accountability pressures than those with high psychological distance. The 
intertwined nature of responsibility and accountability as elements of the multifaceted construct of psychological distance is 
discussed further in the methods section. 
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Both types of supervisory relationships (direct and indirect manager) are common in 

audit practice. An auditor may seek advice from a manager not directly involved in the task 

(i.e., high psychological distance) to avoid potential negative perceptions (Brazel et al., 2016; 

Griffith et al., 2020; Nelson et al., 2016), or simply due to availability. Conversely, they may 

seek advice from a manager who is directly involved in the task (i.e., low psychological 

distance) to better align with preferences (Wilks, 2002) or due to physical proximity. In this 

context, we examine a case where the advisee seeks advice from an indirect manager due to 

the direct manager being unavailable, so as to not influence perceived motives of the advisee. 

 When advice is sought from a manager with high psychological distance (i.e., someone 

not explicitly involved in the advice-related task) this manager is more likely to adopt a third-

person perspective when giving advice. Although they remain subject to engagement-level 

pressures, their distance from the task may make these pressures less salient and therefore less 

influential in shaping their advice. Research shows that higher psychological distance 

decreases an individual’s focus on their subjective experience (Pronin et al., 2008), enhances 

self-control, and lowers perceived risk (Trope et al., 2007). In the context of advice-giving, 

this distancing may enable the manager to prioritize broader goals (i.e., what is best for the 

audit, the firm, and the subordinate) over immediate, self-interested costs of promoting 

professional skepticism (e.g., budget overruns or client pushback). In contrast, lower 

psychological distance promotes lower-level construal thinking, which emphasizes the 

immediate costs of promoting skepticism. Thus, this effect is expected to be a matter of 

degree, with high-distance managers still potentially affected by these costs, but less so than 

managers with low psychological distance who are directly assigned to the task area. 

We argue that psychological distance moderates the effect of communication device on 

the quality of advice. As outlined in H1, managers are expected to provide more self-interested 
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advice when using a smartphone, due to its association with egoistic, personal, and emotional 

engagement. However, the degree to which device use influences advice-giving likely depends 

on the psychological distance from the task. When psychological distance is high, the personal 

consequences of unplanned audit procedures (such as budget overruns and client 

dissatisfaction) are less salient, making advisors less susceptible to the self-focused tendencies 

triggered by smartphone use. In contrast, advisors with lower psychological distance are more 

attuned to their own involvement in the task and its immediate consequences, increasing their 

focus on self-interest, which is further amplified by the ego-reinforcing nature of smartphones. 

As a result, we expect the negative effect of smartphone use on professional skepticism-

enhancing advice to be stronger when psychological distance is low compared to high. This 

leads to the following hypothesis: 

Hypothesis 2 (H2). The difference in professional skepticism-enhancing advice 
between using a smartphone versus a laptop will be stronger for managers with lower 
compared to higher psychological distance. 
 

3.3 Research Method 

3.3.1 Participants 

A total of 97 auditors based in the Netherlands, with an average of 17 years of audit 

experience, participated in the study. We recruited auditors in manager, senior manager, 

director, or partner roles within their firm. This selection ensured that participants possessed 

substantial experience in advising subordinates. Of these participants, 87 percent worked at a 

non-Big Four firm, while 13 percent were employed at a Big Four firm. Females (males) made 

up 31 percent (68 percent) of the participants. Nearly all participants (99 percent) reported 

having experience with revenue analytical procedures, the task type used in the experiment. 
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The Foundation for Auditing Research (FAR) facilitated participant access through three live, 

in-person sessions, during which the experimental instrument was administered. 

3.3.2 Experimental Design 

To examine our hypotheses, we conducted a 2x2 between-participants experiment, 

where participants were randomly assigned to one of the four experimental conditions. 

Participants assumed the role of a manager on a large, hypothetical audit engagement with 

multiple managers. We adapted the experimental instrument used in Brazel et al. (2016), 

which originally asked participants to evaluate an audit senior’s performance. In our modified 

instrument, participants were instructed to give advice to an audit senior on the engagement. 

As in the original case, the senior identified a potential discrepancy in the revenue account 

using a procedure based on both non-financial measures and standard financial measures. 

While the financial measures showed no discrepancies, the non-financial measures suggested a 

discrepancy in production space and employee numbers decreasing while revenue was 

increasing. Instead of making a decision independently, the senior then sought advice from the 

manager on how to proceed. 

To heighten engagement pressure, consistent with the approach used in prior studies 

(e.g., Brazel et al., 2016; Hurtt et al., 2013), all experimental conditions emphasized the 

importance of the client, explicitly linking participants’ financial and career incentives to 

staying within budget and maintaining a positive client relationship. This setup, constant 

across conditions, was designed to create tension between professional obligation and self-

interest; that is, participants faced a choice between recommending further investigation or 

downplaying the finding based on non-financial measures to avoid triggering additional audit 

procedures. Since the identified discrepancy was not clearly indicative of a misstatement, 
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participants had latitude to justify advising less skepticism if motivated to do so. In addition, 

auditing standards are not prescriptive about which sources of information should be used 

when performing an analytical procedure and thus this also provides latitude as to how 

managers may respond to use of non-financial versus financial information (AS 2305; IAS 

520) . 

3.3.3 Independent Variables 

The first independent variable was the communication device used to deliver advice: 

their own laptop or smartphone. To ensure consistent cognitive effort across conditions, the 

experimental instrument was administered on paper. Only during the task of receiving and 

replying to the subordinate’s email were participants instructed to interact with their 

respective, assigned device.28 Specifically, at that point in the instrument they were instructed 

to either turn to their smartphone or their laptop to view the email from the subordinate and 

compose their response to the subordinate. After doing so, we ensured they returned to the 

paper-based materials. This design choice minimized exposure to the device, ensuring uniform 

presentation of the case materials and the post-experimental questionnaire for all participants. 

Consequently, any cognitive differences attributable to device use were limited to the act of 

advice-giving, not to reading background materials or answering post-experiment questions. 

Additionally, concerns about smartphone-specific distractions (e.g., pop-ups) were mitigated 

by the limited duration of device use.  

To address potential differences in readability or comprehension across devices, we 

administered a brief pretest among a group of colleagues, which revealed no significant 

 
28 Note that the instrument did not specify which device the subordinate used to request advice. Our focus is solely on the 
device used by the participant to receive and respond to the advice request, regardless of the subordinate’s mode of 
communication.  



78 
 

variation in understanding the materials. We also included a measure in the experiment itself, 

asking participants to rate the readability of the subordinate’s email attachment on a 5-point 

Likert scale (with endpoints ranging from “very easy to read” to “very difficult to read”). No 

significant differences in readability were found between conditions: both means fall between 

“somewhat easy to read” and “neither easy nor difficult to read” (t(94) = 1.360, p = 0.681).29 

These findings suggest that differences in advice-giving behavior can be attributed to the 

communication device itself, rather than to differences in information processing.  

The second independent variable was psychological distance from the task, 

manipulated as either low or high. In the low psychological distance condition, participants 

assumed the role of a manager directly assigned to the financial area the subordinate is 

working on (i.e., Revenue). In the high psychological distance condition, participants were 

asked to assume the role of a manager assigned to the Payroll area, temporarily advising on 

Revenue due to the current unavailability of the primary Revenue manager. This manipulation 

is designed to evoke a sense of psychological distance by engaging each of its key dimensions: 

social, temporal, spatial, and hypothetical (Trope & Liberman, 2010). While some studies 

isolate individual dimensions, Trope and Liberman (2010) note that the dimensions often 

overlap. For example, interacting with socially distant others could occur in distant places or at 

future times. By incorporating multiple dimensions, our manipulation more strongly induces 

an overall distant perspective and reflects how psychological distance may naturally emerge in 

the audit setting. 

First, social distance was manipulated by framing the manager either as the “self” (i.e., 

the manager directly assigned to the task area) or as “other” (i.e., an indirect manager who is 

 
29 For all statistical analyses, the results reported are two-tailed unless otherwise stated. 
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assigned to a different area). Second, temporal distance is cued by the differing time horizons 

likely to be salient to each role. The direct manager is likely more attuned to immediate 

engagement concerns, whereas the indirect manager is more removed from day-to-day 

pressures in the Revenue FSLI and thus more focused on longer-term outcomes. Third, spatial 

distance is embedded in the task's physical relevance: for the direct manager, the task appears 

within their audit workflow in the audit file, while for the indirect manager, it lies outside of 

their regular workflow. Finally, hypothetical distance is conveyed by role involvement: the 

direct manager is actively engaged with the task area, whereas the indirect manager must 

imagine how to advise as if they were the direct manager. To control for knowledge 

differences, aside from randomly assigning participants to conditions, all managers were 

described as having prior Revenue experience from a previous engagement.30  

One concern with this approach is that pressures influencing self-interest (e.g., budget, 

deadlines, and client relationship concerns) may fundamentally differ between the managers 

with varying psychological distance  the task. To address this, the case was designed so that all 

participants were given a sense of responsibility over budget, timing, and client relationship, 

regardless of the condition they were assigned to. For example, all participants were told that 

their career outcomes may be tied to their ability to foster a good client relationship and keep 

the engagement on budget. This ensured that all participants were under comparable pressures 

to avoid encouraging additional procedures. In the post-experimental questionnaire, we 

measured participants’ perceived pressures to (a) meet the deadline, (b) stay on budget, and (c) 

avoid client conflict on a 5-point Likert scale with endpoints ranging from “I felt no pressure” 

to “I felt great pressure.” No significant differences were observed between conditions for any 

 
30 Additionally, we asked all participants to “input the number of times that you have performed substantive analytical 
procedures related to revenue” and found no significant differences in experience with this task across the manager conditions 
(p = 0.334, two-sided). 
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of these measures (all p-values > 0.177), confirming that perceived engagement pressures 

were consistent across conditions. Importantly, while all participants were exposed to similar 

pressures, our theory nevertheless expects these pressures to be more salient and influential 

for those in the low psychological distance condition, given their proximity to the task. 

We recognize that a manager directly assigned to the respective audit workflow (i.e., 

low psychological distance as operationalized in our study) may also experience greater 

responsibility and accountability pressures than those with a more indirect role (i.e., high 

psychological distance). This overlap is expected: responsibility and psychological distance 

are conceptually intertwined. Theoretical and empirical research suggests that reduced 

psychological distance is often accompanied by increased perceptions of responsibility and 

accountability, whether due to proximity to the individuals affected, familiarity with the 

consequences, or the immediacy of those consequences. For example, audit research on 

process versus outcome accountability (Verwaeren & Nijstad, 2022) aligns with findings in 

psychological distance research (Backof et al., 2018), showing how closer involvement 

increases accountability salience. Additionally, in climate change research, individuals who 

perceive themselves as directly affected (i.e., lower psychological distance) are more likely to 

take action, which can be interpreted as a sense of personal responsibility (Wang et al., 2019).  

Thus, we view responsibility not as a competing explanation, but as a feature 

embedded within the broader construct of psychological distance. Supporting this 

interpretation, we observe marginally significant differences in self-reported responsibility 

between the low versus high psychological distance conditions (8.097 vs. 7.542; t(95) = 

0.108). However, because this is only one component of the broader construct and the effect is 

marginal, we attribute the observed results to the overarching psychological distance 

manipulation, which is also supported by our significant manipulation check. 
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3.3.4 Dependent Variable 

To measure the level of professional skepticism-enhancing advice, we analyzed the 

open-ended responses provided by participants to the subordinate’s request for advice. 

Participants composed their responses as email messages using their assigned devices, and 

these email messages were systematically evaluated using the LIWC textual analysis tool.  

We began by applying LIWC dictionaries conceptually linked to our first of two 

components, Skeptical Content, following Aghazadeh et al. (2021). Specifically, we used the 

Insight and Cause dictionaries, which include words such as “identify,” “investigate,” 

“because”, “cause,” and “explain.” These words capture cognitive processes that align with 

the key characteristics of professional skepticism, including a questioning mindset, suspension 

of judgment, search for knowledge, and interpersonal understanding, as described by Hurtt 

(2010).  

As discussed in section 3.2.2, skepticism-enhancing advice arguably also incorporates 

a persuasive aspect, reflected in language demonstrating confidence and certainty and the 

absence of tentative language, our second component, which we label Persuasive Language. 

The LIWC dictionaries of Certitude and Tentative are leveraged to capture these aspects. 

Certitude language—such as “must,” “absolutely,” or “definitely”—conveys confidence and 

decisiveness, thus enhancing the persuasive framing of professionally skeptical advice. The 

Tentative dictionary includes vocabulary such as “maybe,” “perhaps,” or “could,” which likely 

signals uncertainty, undermining the strength of the message. As Tausczik and Pennebaker 

(2009) note, the use of tentative language often reflects underdeveloped thinking, which is less 

likely to prompt action. This aligns with the argument that tentative language diminishes the 

perceived certainty of advice, making it less compelling and potentially reducing the 

likelihood that the advisee will act on it. 
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As the composite measure of Advised Skepticism differs from direct professionally 

skeptical behavior measured in Aghazadeh et al. 2021, we refine the professional skepticism 

LIWC measure to also capture linguistic cues (examining Persuasive Language in addition to 

the Skeptical Content). To achieve this, we subtract the Tentative language score in the overall 

Advised Skepticism measure, offsetting the contributions of the Insight, Cause, and Certitude 

scores. This adjustment decreases the overall Advised Skepticism score when participants use 

more tentative language in their responses. These LIWC scores were calculated as word 

densities; that is, the number of dictionary words found in a message divided by total word 

count in the message. This combined measure provides a holistic evaluation of the overall 

level of Advised Skepticism in a message, accounting for both explicit and more subtle 

linguistic elements.31 Following the approach of Aghazadeh et al. (2021), we performed 

quality control procedures and removed words that were taken out of context, and we 

manually reviewed samples to confirm that high and low scores appropriately reflected high 

and low levels of Advised Skepticism—i.e., language encouraging subordinates to pursue 

follow-up procedures. 

3.4 Results 

3.4.1 Manipulation Checks 

3.4.1.1 Communication Device Manipulation  

To verify the success of the communication device manipulation, we first confirmed 

whether participants reported using the same device they were assigned (“Which device did 

you use to respond to Tom’s question?”). Ninety-six percent of the participants in the 

smartphone condition indicated they used their smartphone, while 89 percent of participants in 

 
31 Please see 3.6.1 Appendix A for the step-by-step procedures we used to arrive at the final LIWC scores. Also refer to Boyd 
et al. (2022) for details regarding LIWC-22 dictionaries.  
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the laptop condition reported using a laptop (χ² (1, n = 96) = 70.276, p <.001), confirming 

successful implementation. 

To verify our assumption that smartphone use fosters stronger personal connection 

than using a laptop for advice-giving, we asked participants, “To what extent do you feel 

personally connected to your smartphone/laptop?”. Responding on a scale ranging from 0 

(“Not at all”) to 10 (“Completely”), participants in the smartphone condition felt significantly 

more connected to the device they had used (5.28), compared to those in the laptop condition 

(4.00; t(94) = 2.180, p   0.032). Second, when asked, “To what extent is your 

smartphone/laptop part of you and who you are?” on a scale ranging from 0 (“Not at all”) to 

10 (“Completely”), participants in the smartphone condition again reported marginally higher 

scores (5.80) than those in the laptop condition (4.83; t(94) = 1.687, p = 0.095).  

Although some participants may have used work-issued phones for their responses, this 

does not invalidate the theoretical argument that smartphones, regardless of ownership, are 

more psychologically tied to the self than laptops. However, to understand if users truly used 

their device only for work versus personal use, we asked, “In regards to the device you used to 

respond to Tom’s email, how often (as a percent) do you use this device for work use versus 

personal use?” Participants indicated an average of 40 percent of the time related to personal 

use for smartphones and 18 percent of the time for laptops (p <0.001). Notably, even the 

lowest response for personal use in the smartphone condition was 20 percent versus 0 percent 

in the laptop condition. This supports the argument that smartphones, even when work-issued, 

are more intertwined with personal use than laptops. 

To further ensure that smartphones are regularly used for written communication in 

practice, we also asked participants a question in this regard. On average, participants reported 
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using smartphones for written communication 16 percent of the time, with partners averaging 

nearly a quarter (23 percent) of their written communication on their phones. 

3.4.1.2 Psychological Distance Manipulation 

To test the effectiveness of the psychological distance manipulation, we asked 

participants, “According to the case information, what was your role in relation to Tom?” 

Ninety-six percent of the participants in the low psychological distance condition indicated 

they were Tom’s direct manager, while seventy-four percent of participants in the high 

psychological distance condition reported being Tom’s indirect manager ((χ² (1, n = 96) = 

50.175, p <0.001).32 

We also assessed perceived psychological distance using two approaches. First, we 

asked participants a general distance question: “When completing this case, how close or 

distant from Tom’s actions did you feel regarding the Revenue analytical procedures.” They 

responded on a scale with endpoints ranging from one (“Close to Tom’s actions”) to ten 

(“ istant to Tom’s actions”). Participants in the low psychological distance condition reported 

feeling significantly closer to the subordinate’s actions ( .10) compared to those in the high 

psychological distance (6.25; t(95) = 2.072, p = 0.041).  

Second, using language adapted from Wang et al. (2019), we assessed the four 

dimensions of psychological distance—social, temporal, spatial, and hypothetical—as defined 

by Trope and Liberman (2010).33 We then created an aggregate Psychological Distance 

measure by averaging the responses across these dimensions. As expected, participants in the 

 
32 We also examined the main ANCOVA removing all failed manipulation checks leaving us with n = 78 (not tabulated). The 
results are equivalent to the primary results reported in the paper. 
33 For example, for the temporal distance dimension, we asked, “ o you think any effects of Tom’s actions regarding the 
Revenue analytical procedures will be felt immediately” and the scale ranged from “Effects of Tom’s actions will be felt in 
the future” (high psychological distance) to “Effects of Tom’s actions will be felt immediately” (Low psychological distance).  
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low psychological distance condition reported feeling lower psychological distance as 

compared to those in the high psychological distance condition (6.25 vs. 5.69 respectively; 

t(95) = 2.549, p = 0.012).  

Finally, to rule out that smartphones may systematically alter perceptions of 

psychological distance, we analyzed whether device type affected any psychological distance 

ratings. We found no significant differences indicating that the device and psychological 

distance manipulations operated independently.34  

3.4.2 Tests of Hypotheses 

We tested our hypotheses using ANCOVA, with the two-component LIWC-derived 

measure for Advised Skepticism as the dependent variable. See Table 3 for cell means (Panel 

A), ANCOVA results (Panel B), and simple effects (Panel C). As described in the methods 

section, the measure was constructed by combining the components Skeptical Content 

(incorporating language from the dictionaries Insights and Cause) and Persuasive Language 

(based on the Certitude and Tentative dictionaries). To control for systematic word count 

differences between responses on smartphones versus laptops (58 vs 84 words respectively; 

t(95) = 3.198, p = 0.002), we included word count as a covariate in the ANCOVA.35  

We first report our results for the aggregate dependent measure, i.e., Advised 

Skepticism. All means reported in the text are adjusted means based on the ANCOVA, while 

 
34 We also examined random assignment and found no issues. Partners and senior managers were relatively evenly distributed 
across conditions (14, 10, 11, 12), as were managers and seniors (15, 17, 13, 12). Additionally, we ran a Pearson Chi-Square 
test with ranking (Partner, Director, Senior Manager, Manager) as the independent variable and condition as the dependent 
variable. The test was non-significant, χ² (9, n = 95) = 10.191, p = 0.335, suggesting no systematic differences in experience 
level across conditions. We also ran our main analysis while controlling for experience and found that the results remain 
robust, with similar findings as our main hypotheses tests. 
35 Word count is included as a denominator for the LIWC score as it is important to measure density of language rather than 
raw count of words as this reveals the essence of a message. If there are few words but density is high then a message is much 
stronger than with many words but low density, where words may be lost in the overall message. However, even though word 
count is factored in with the density score, we control for the systematic differences for word count in the denominators as to 
not skew the data in one direction. 
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Panel A in tables contain raw descriptive statistics. Hypothesis 1 predicts an overall main 

effect of device on professional skepticism-enhancing advice; however, the main effect of 

device is not significant.  

Refer to Figure 5 for visual representation of predicted (Panel A) versus observed 

(Panel B) results. Participants using smartphones (5.65) do not differ significantly in their 

Advised Skepticism compared to those using laptops (6.66,  F1, 92 = 1.393, p = 0.241). Thus, we 

do not find support for H1. However, we find a significant interaction of device and 

psychological distance (F1, 92 = 5.978, p = 0.016; see Table 3 and Figure 5), demonstrating that 

device effects are contingent on the level of psychological distance from the task, consistent 

with H2.   
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Figure 5: The effect of Device & Manager Type on Level of Advised Skepticism 

Panel A: Predicted results - Advised Skepticism 

 
H1 = B+C > A+D 

H2 = C-D < B-A 

Panel B: Observed results – Advised Skepticism 

           
Notes: Panel A presents a graph of the predicted mean Advised Skepticism scores in the advice messages of 
participants. Panel B presents the observed results, with adjusted means. Associated raw descriptive statistics are 
shown in Panel A of Table 3. The adjusted means above are a result of the ANCOVA adjusted for the Covariate 
word count. The dependent variable, Advised Skepticism, is a measure calculated as a percent using total LIWC-
relevant words from dictionaries Insights, Cause, Certitude & Tentative as discussed in 3.6.1 Appendix A. This 
number is divided by total word count of the message and multiplied by 100 to arrive at the total density of 
Advised Skepticism in the message. The independent variable Device is manipulated as the participant directing 
the participant to receive and respond to subordinate advice via either a Smartphone or Laptop. The independent 
variable, Psychological Distance, is manipulated  as Low when participants are described as having responsibility 
over the Revenue FSLI (the task in which the subordinate is asking advice for) or High when participants are 
described as having responsibility for the Payroll FSLI. 
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Table 3: Tests of H1 & H2 
 
 

 

Panel B: Analysis of variance 

     

Source of variation df SS MS F p-value 

Device 1 22.548 22.548 1.393 0.241 
Psychological Distance 1 23.819 23.819 1.471 0.228 
Device X Psychological Distance 1 96.767 96.767 5.978 0.016 
Error 92 705.951 7.673   

 

Panel C: Follow-up simple effects for Professionally Skeptical-Enhancing Advice 

Source df F p-value 

Effect of Device given Low Psychological Distance (A vs. B) 1 6.290 0.014 
Effect of Device given High Psychological Distance (C vs. D) 1 0.722 0.398 
Effect of Psychological Distance given Smartphone (A vs. D) 1 6.820 0.011 
Effect of Psychological Distance given Laptop (B vs. C) 1 0.749 0.389 

 

Notes: This table reports the results of an ANCOVA and follow-up simple effects regarding the effect of Device 
(smartphone vs. laptop) and Psychological Distance (Low vs. High) on Advised Skepticism. Refer to Figure 5 

notes for definitions of the variables. 

Simple effects analyses, presented in Panel C of Table 3, reveal that in the low 

psychological distance condition (i.e., direct manager), participants using smartphones 

provided significantly less Advised Skepticism (4.14) compared to those using laptops (7.17, 

F1, 92  = 6.290, p = 0.014). In contrast, within the high psychological distance condition (i.e., 

indirect managers), device type had no significant effect on Advised Skepticism (6.15 for 

Panel A: Proportion of Advised Skepticism,  Mean (Standard Deviation) [n] 

  

Low 

Psychological 

Distance 

High 

Psychological 

Distance Overall Row  
Smartphone 4.61 7.24 5.87  

 (4.43) (5.04) (4.87)  
 [26] [24] [50]  
 A D   

     

Laptop 

6.85 5.87 6.35  
(3.15) (3.44) (3.30)  
[23] [24] [47]  

 B C   

     

Overall Column 

5.66 6.55   
(4.01) (4.32)   
[49] [48]   
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laptops vs. 7.15 for smartphones; F1, 92 = 0.722, p = 0.398).36 These results suggest that advice 

communicated through a laptop encourages more skepticism than when communicated 

through a smartphone, but only for managers with low psychological distance. When 

psychological distance is high, the negative effect of smartphone use is mitigated, and 

participants provide consistently high levels of Advised Skepticism regardless of device.  

3.4.3 Supplemental Analysis 

3.4.3.1 Skeptical Content versus Persuasive Language  

We conducted separate analyses of the two components (i.e., Skeptical Content and 

Persuasive Language) underlying our aggregate measure of Advised Skepticism. All means 

reported in the text are adjusted means based on the ANCOVA, while Panel A in tables 

contain raw descriptive statistics. Focusing first on Skeptical Content (see Table 4 and Figure 

6), we again found no significant main effect of device type (F1, 92  = 0.155, p = 0.695). 

However, the interaction between device and psychological distance is marginally significant 

(F1, 92 = 3.942, p   0.050), suggesting that the effect of device varies by the advisor’s 

psychological distance from the task. Interestingly, the simple effects analysis (Table 4, Panel 

C) reveals a pattern that diverges from our primary results. Specifically, for managers with 

low psychological distance, device type did not significantly influence Skeptical Content (7.28 

for smartphone versus 8.48 for laptop, F1, 92  = 1.151, p = 0.286). By contrast, for managers 

with higher psychological distance from the task, those responding via smartphone provided 

marginally more explicitly skeptical content (9.35) than those using a laptop (7.51, F1, 92  = 

2.825, p = 0.096).  

  

 
36 We also run this ANCOVA when controlling for Experience (in months) and find similar results (not tabulated).  
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Figure 6: The effect of Device & Manager Type on Skeptical Content 

Observed results - Skeptical Content 

 

 
Notes: This figure presents a graph of the adjusted observed mean Skeptical Content scores in the advice 
messages of participants. Associated raw descriptive statistics are shown in Panel A of Table 4. The dependent 
variable, Skeptical Content, is a measure as a percent using total LIWC-relevant words from dictionaries Insights 
& Cause as discussed in 3.6.1 Appendix A. This number is divided by total word count of the message and 
multiplied by 100 to arrive at the total density of Skeptical Content in the message. Refer to Figure 5 for 
independent variable definitions. 

 

This pattern suggests that smartphones may have an amplifying effect on professional 

skepticism-enhancing advice among more distant managers. One possible explanation is that 

smartphones can influence conversations in two different ways. First, they can make 

interactions feel more personal in the sense of being egocentric and self-focused. This self-

focus can be heightened in low-psychological-distance contexts, where the manager is already 

closely involved in the task (Katz and Byrne 2013; Murthy et al. 2015). Second, smartphones 

can also create a stronger interpersonal sense of connection, making the exchange feel more 

socially engaging and relational  (Konok et al. 2016; Park and Kaye 2018). For managers 

operating at greater psychological distance, who tend to adopt a broader, more other-oriented 

perspective (Trope & Liberman, 2010), this interpersonal connection triggered by the device 
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may combine with their distance-based perspective to increase engagement with the 

subordinate. That combination could make them more motivated to provide high quality 

coaching through professional skepticism-enhancing advice to the advisee. 

Table 4: Tests of Skeptical Content 

 
 

 

 

Panel B: Analysis of variance 

     

Source of variation df SS MS F p-value 

Word Count 1 0.753 0.753 0.054 0.817 

Device 1 2.179 2.179 0.155 0.695 
Psychological Distance 1 7.336 7.336 0.522 0.472 
Device X Psychological Distance 1 55.379 55.379 3.942 0.050 
Error 92 1292.511 14.049   

 

Panel C: Follow-up simple effects for Skeptical Content 

Source df F p-value 

Effect of Device given Low Psychological Distance (A vs. B) 1 1.151 0.286 
Effect of Device given High Psychological Distance (C vs. D) 1 2.825 0.096 
Effect of Psychological Distance given Smartphone (A vs. D) 1 3.739 0.056 
Effect of Psychological Distance given laptop (B vs. C) 1 0.786 0.378 

 

Notes: This table reports the results of an ANCOVA and follow-up simple effects regarding the effect of Device 
(smartphone vs. laptop) and Psychological Distance (Low vs. High) on Skeptical Content. Refer to Figures 5 and 

6 notes for definitions of the variables. 
 

  

Panel A: Proportion of Explicitly Professionally Skeptical Language,  Mean 

(Standard Deviation) [n] 

  

Low 

Psychological 

Distance 

High 

Psychological 

Distance Overall Row  
Smartphone 7.32 9.36 8.30  

 (4.62) (4.12) (4.46)  
 [26] [24] [50]  
 A D   

     

Laptop 

8.45 7.49 7.96  
(2.89) (2.84) (2.88)  
[23] [24] [47]  

 B C   

     

Overall Column 

7.85 8.42   
(3.91) (3.63)   
[49] [48]   
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Second, to isolate the effect of Persuasive Language, we run an ANCOVA using this 

measure as the dependent variable (see Table 5 and Figure 7). We found a significant main 

effect of device type: participants responding via smartphone use significantly less persuasive 

language (-2.67) compared to those using a laptop (-1.34, F1, 92  = 5.721, p = 0.019).37 

However, we found no significant interaction between device type and psychological distance 

(F1, 92  = 5.738, p = 0.360). We confirm through simple effects in Table 4, Panel C that the main 

effect is driven by the low psychological distance condition (p = 0.022 versus p = 0.271), 

which complements the theoretical argument that advice quality suffers most for advisors with 

lower psychological distance, communicating over a smartphone. This pattern is consistent 

with H2, which predicts a stronger negative effect of smartphone use when psychological 

distance is low.38 

These findings indicate that smartphone use, independent of psychological distance, 

reduces the persuasive framing of advice, driven by a greater use of tentative, rather than 

assertive, language  (which is indicated by negative scores). Notably, this reduction in 

persuasive tone does not appear to affect the presence of explicit skeptical content, which 

remains unaffected by device type when managers have low psychological distance from the 

task and even increases when psychological distance is high. Results in Murthy et al. (2015) 

suggest that web-based language is more agentic (assertive, confident) than smartphone-based 

language. This suggests that laptops may elicit more assertive and confident communication, 

 
37 An argument could be made that this is an artefact related to less ability or willingness to focus and process the information 
in the smartphone condition. In order to rule this out, we compared time spent on the advice on the different devices and did 
not see that those using smartphones spent significantly less time on the advice, indicating that there is not simply a lack of 
effort related to smartphone use.  
38 The lack of a statistically significant interaction likely reflects the fact that our predicted pattern involves the same slope 
direction in both conditions, but with a larger magnitude in the low-distance condition. This “difference in magnitude” pattern 
is harder for the standard ANOVA interaction term to detect because it is most sensitive to directional reversals (i.e., slopes 
moving in opposite directions). By contrast, for our other two dependent variables, the slopes in the high-distance condition 
move in the opposite direction from the low-distance condition, producing a stronger statistical interaction. 
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which could be due to laptops being associated with more deliberate and thoughtful 

communication, while smartphones are often used for quicker, informal communication. This 

could lead to linguistic differences that manifest with more tentative, less-assertive language 

when communicating over a smartphone. 

 

Figure 7: The effect of Device & Manager Type on Persuasive Language  

Observed results - Persuasive language 

 

 
Notes: This figure presents a graph of the adjusted observed mean Persuasive Language scores in the advice 
messages of participants. Associated raw descriptive statistics are shown in Panel A of Table 5. The dependent 
variable, Persuasive Language, is a measure as a percent using total LIWC-relevant words from dictionaries 
Certitude & Tentative as discussed in 3.6.1 Appendix A (Certitude less Tentative). This number is divided by 
total word count of the message and multiplied by 100 to arrive at the total density of Persuasive Language in the 
message. Refer to Figure 5 for independent variable definitions.  

These results complement our primary findings by indicating that the interaction effect 

in the main analysis is driven, at least in part, by Persuasive Language. Thus, the impact of 

device type appears most pronounced not in whether skeptical points are made, but in how 

messages are framed, which is a crucial aspect of advice-giving. However, taken together with 

the skeptical content of the message, the overall skepticism-enhancing language is dependent 

on the interaction of psychological distance with communication device. 
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Table 5: Tests of Persuasive Language 

 
 

 

Panel B: Analysis of variance 

     

Source of variation df SS MS F p-value 

Device 1 38.745 38.745 5.721 0.019 
Psychological Distance 1 4.718 4.718 0.697 0.406 
Device X Psychological Distance 1 5.738 5.738 0.847 0.360 
Error 92 623.014 6.772   

 

Panel C: Follow-up simple effects for Persuasive Language 

Source df F p-value 

Effect of Device given Low Psychological Distance (A vs. B) 1 5.439 0.022 
Effect of Device given High Psychological Distance (C vs. D) 1 1.227 0.271 
Effect of Psychological Distance given Smartphone (A vs. D) 1 1.569 0.213 
Effect of Psychological Distance given Laptop (B vs. C) 1 0.004 0.951 

 

Notes: This table reports the results of an ANCOVA and follow-up simple effects regarding the effect of Device 
(smartphone vs. laptop) and Psychological Distance (Low vs. High) on Persuasive Language. Refer to Figures 5 

and 7 notes for definitions of the variables. 

3.4.3.2 Validation of the Advised Skepticism Measure 

To further validate our primary measure of Advised Skepticism, we performed manual 

coding using a predetermined rubric (see 3.6.2 Appendix B). This rubric was refined through 

an initial review of participant responses. The manual coding process identified two key 

scoring categories that reflect the nuances of professional skepticism in the advice. The first 

Panel A: Proportion of Persuasive Language,  Mean (Standard Deviation) [n] 

  

Low 

Psychological 

Distance 

High 

Psychological 

Distance Overall Row  
Smartphone -2.72 -2.13 -2.43  

 (3.11) (2.65) (2.88)  
 [26] [24] [50]  
 A D   
     

Laptop 

-1.60 -1.62 -1.61  
(2.30) (2.68) (2.47)  
[23] [24] [47]  

 B C   
     

Overall Column 

-2.19 -1.87   
(2.79) (2.65)   
[49] [48]   
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category was coded as +1 for any ideas/phrases indicating doubt, curiosity, or a critical stance 

toward the client-provided information. Additional points were given when the response 

explicitly recommended contacting the client or included language reflecting concrete steps or 

certainty regarding follow-up. This is meant to capture higher certainty and thus more 

persuasive framing. These responses typically demonstrated a challenge to the information or 

advocated for further investigation. The second category was coded as -1 for responses that 

undermined or offset skepticism by rationalizing the issue, emphasizing client relationships or 

budget constraints, or suggesting the fluctuation might be reasonable under certain conditions. 

This is meant to capture more tentative and thus less persuasive framing. Appendix B (section 

3.6.2)  provides examples illustrating how these coding decisions were applied. 

After completing the manual coding, we calculated the density of professionally 

skeptical language by dividing each response’s total score by its word count, consistent with 

the approach used in the LIWC analysis. Although the manual coding is based on idea 

units/phrases, it is divided by word count and multiple by 100 in order to calculate a density 

score (i.e. how skeptical is the advice compared to how much they wrote as the higher density 

reflects an overall skeptical message). This approach captures the density of skeptical content 

(i.e., points per 100 words) and adjusts for verbosity, which is important when comparing 

participants’ communication effectiveness and comparing to our LIWC coding. We then 

analyzed these scores using the same ANCOVA model employed in the main analysis (see 

Table 6 and Figure 8 for visual and tabular results). The results closely mirror those obtained 

from the primary Advised Skepticism measure. While there were no significant main effects, 

there was a significant interaction between device and psychological distance (F1, 92 = 4.679, p 

= 0.033).  
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Figure 8: Manual Coding for the effect of Device & Manager Type on Level of Advised 

Skepticism 

Observed results - Advised Skepticism 

 

 
Notes: This figure presents a graph of the adjusted observed mean Advised Skepticism scores in the advice 
messages of participants. Associated raw descriptive statistics are shown in Panel A of Table 6. The dependent 
variable, Advised Skepticism, is a measure as a percent using is a cumulative score of Skeptical language 
(Assigned 1 point for each instance of skeptical language based on the indicators in 3.6.2 Appendix B) less 
Tentative language (Deducted 1 point for each instance of tentative language based on the indicators in 3.6.2 
Appendix B). This number is divided by total word count of the message and multiplied by 100 to arrive at the 
total density of Advised Skepticism in the message. Refer to Figure 5 for independent variable definitions.  

Simple effects indicate that, within the low psychological distance condition, participants 

using smartphones provided significantly less Advised Skepticism than those using laptops 

(2.94  vs. 5.64, F1, 92  = 5.408, p = 0.022). In contrast, no significant differences were found in 

the high psychological distance condition (5.06 vs. 4.33, F1, 92  = 0.412, p = 0.523).  

Overall, these findings provide additional support for the validity of our primary 

LIWC-based measure of Advised Skepticism and reinforce that it is an appropriate textual 

analysis measure for this construct. 
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Table 6: Manual Coding for Advised Skepticism – Validation of Measure used in H1 & H2 
 

 
 

 

Panel B: Analysis of variance 

     

Source of variation df SS MS F p-value 

Device 1 21.420 21.420 1.425 0.236 
Psychological Distance 1 3.885 3.885 0.259 0.612 
Device X Psychological Distance 1 70.311 70.311 4.679 0.033 
Error 92 705.951 7.673   

 

Panel C: Follow-up simple effects for Advised Skepticism 

Source df F p-value 

Effect of Device given Low Psychological Distance (A vs. B) 1 5.408 0.022 
Effect of Device given High Psychological Distance (C vs. D) 1 0.412 0.523 
Effect of Psychological Distance given Smartphone (A vs. D) 1 3.640 0.060 
Effect of Psychological Distance given Laptop (B vs. C) 1 .1.348 0.249 

 

Notes: This table reports the results of an ANCOVA and follow-up simple effects regarding the effect of Device 
(smartphone vs. laptop) and Psychological Distance (Low vs. High) on Advised Skepticism using a manual 
coding score. Refer to Figure 5 and 8 notes for definitions of the variables. 

3.5 Conclusion 

With the shift from in-person to remote work, the devices and technologies auditors 

use to perform their tasks and communicate are undergoing significant transformation. Firms 

must carefully assess how these changes impact auditors’ judgments and behaviors, 

particularly those related to professional skepticism, which is a cornerstone of audit quality, 

Panel A:  Proportion of Advised Skepticism,  Mean (Standard Deviation) [n] 

  

Low 

Psychological 

Distance 

High 

Psychological 

Distance Overall Row  
Smartphone 3.75 5.20 4.45  

 (5.12) (4.44) (4.81)  
 [26] [24] [50]  
 A D   

     

Laptop 

5.10 3.83 4.45  
(3.54) (3.14) (3.37)  
[23] [24] [47]  

 B C   

     

Overall Column 

4.38 4.52   
(4.46) (3.87)   
[49] [48]   
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relevant to practitioners, firms, and regulators alike (Hurtt et al., 2013; IAASB 2015; KPMG 

2016; Nelson, 2009; PCAOB, 2012). 

This study explores how the modern audit environment, characterized by digital 

communication through devices like smartphones, affects the expression of professional 

skepticism when higher-level auditors provide advice to subordinates. While prior research 

has established that auditors often encounter pressures that deter professionally skeptical 

behavior (Bauer et al., 2020; Brazel et al., 2016; Brazel et al., 2024; Nelson, 2009), it remains 

unclear whether these pressures similarly influence the advisory role of senior auditors beyond 

their direct auditing judgments and tasks. This study contributes to the literature by examining 

informal advice-giving in the context of modern audit engagements, shifting the focus to the 

perspective of the advisor. We find that the level of professional skepticism-enhancing 

language contained in advice may be diminished when conveyed via smartphone versus 

laptop—especially when the advisor is psychologically closer to the task at hand.  

Understanding these dynamics is critical, as prior research demonstrates that lower-

level auditors are significantly influenced by the actions and guidance of their superiors 

(Peecher, 1996; Peytcheva & Gillett, 2011; Wilks, 2002). Firms and practitioners should 

consider targeted interventions to mitigate the potentially adverse impacts of digital 

communication on professional skepticism. For example, encouraging subordinates to seek 

advice from superiors not directly involved in the task workflow could promote a more 

objective, well-rounded perspective. Additionally, firms may want to educate managers as to 

how communication device choices may be crucial for situations demanding higher 

professional skepticism. Overall, examining how team dynamics and communication methods 

influence the skeptical communication of higher-level auditors in advisory roles offers 

actionable insights for improving audit quality, and is of high relevance for audit practice. 
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This study contributes to the professional skepticism literature by examining how 

skepticism manifests in advice-giving contexts. While professional skepticism is typically 

measured through direct audit judgments and actions, examining skepticism through advice 

can have meaningful implications for audit quality. Understanding variations in professional 

skepticism-enhancing advice is thus an important, yet understudied, aspect of professional 

skepticism in auditing. 

We also advance the concept of skepticism-enhancing advice by distinguishing 

between explicit professional skepticism, often studied in formal audit tasks (Hurtt et al., 

2013), and a more implicit dimension embedded in informal advice. Building on prior 

research, we refine an existing LIWC-based measure of professional skepticism (Aghazadeh et 

al., 2021) by adapting it to the advisory context and incorporating linguistic indicators of 

persuasion, which can strengthen or weaken the impact of skeptical messages. To ensure the 

robustness of this novel measure, we corroborate our findings with manual coding. This 

systematic approach provides a replicable framework for future research into skepticism-

enhancing language in audit communication. By bridging the gap between formal and 

informal aspects of professional skepticism, this study offers valuable insights into how 

language shapes auditor behavior and contributes to audit quality. 

We acknowledge several limitations of this study which offer avenues for future 

research. First, in real-world settings, the choice to use a smartphone versus a laptop may be 

influenced by contextual factors that could systematically affect how advice is communicated 

across devices. While our study aimed to isolate the effects of the device itself, such 

contextual variations warrant further investigation. Although this study was conducted in-

person to enhance control over experimental conditions, external factors (such as pop-up 

notifications or user habits) could still influence communication across devices.  
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Additionally, we examine an informal advice-giving context, in which the advice is not 

tied to formal documentation, work papers, or performance evaluations. As such, different 

incentive structures may exist in more formalized or high-stakes advice contexts, potentially 

affecting the expression of professional skepticism. Exploring these aspects is a valuable 

avenue for future research.  

Finally, future research could extend our findings by exploring factors beyond device 

type and psychological distance that may influence levels of professional skepticism in advice-

giving within auditing. For example, examining the perspective of the advisee or analyzing 

peer-to-peer advice rather than superior–subordinate advice could provide valuable insights. 

These avenues of research would further enrich our understanding of how communication 

dynamics shape professional skepticism and, ultimately, audit quality. 
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3.6 Appendices 

3.6.1 Appendix A: LIWC Quality Control Steps (from Aghazadeh et al., 2021) 

1. Identify and apply LIWC categories that capture the construct of interest 

a. We leveraged the Professional Skepticism dictionaries used in Aghazadeh et al. 2021: 
Insights & Cause 

2. Perform quality control procedures 

a. We corrected text for spelling, typos, shorthand, abbreviations using Word to help 
identify incorrect spellings, etc. We then used a native Dutch speaker to examine 
translations done using Google Translate for correctness. 

b. We created a list of jargon words to exclude then manually removed these from the 
LIWC score calculations. Words excluded are below: 

i. “analytical” and “analysis”—These terms are included in the Insights 
dictionary, but in this context they refer to the analytical procedure performed 
by the subordinate, so mentioning this in itself does not show insight. We 
reviewed manually to exclude if the context is simply referring to the 
procedure that the subordinate did, as in the below two examples. 

1. “I have reviewed your analytical procedures.” 
2. “Thank you for this analysis.”  

ii. “Responsible”—This term is included in the Cause dictionary, but in this 
context it skews toward the indirect manager condition because it is largely 
used by participants to refer to the other manager that is directly responsible 
for this area. This in itself does not indicate causal analysis/professional 
skepticism; it is simply referring to the indirect condition. We manually 
checked all instances for context and excluded them if this is the case. See the 
below example. 

1. “Unfortunately our team member responsible for this subject is 
currently not available.” 

iii. “COS”—This term is included in the Cause dictionary as a misspelling of 
“cause,” but in this context it means the FSLI “Cost of Sales” so it should be 
excluded as it does not indicate professional skepticism. See the below 
example. 

1. “The development of COS and SG&A is in line with the turnover 
development” 

c. Prepare data in Word and Excel, specify which categories to include in the output, 
perform LIWC on both files. 

i. Used the LIWC color coding in Word to identify which words are included in 
the score, and manually removed any from the Excel LIWC score if they were 
part of the jargon words identified in Step B. Read over to ensure reasonable 
context and interpretation.  

d. Manually correct LIWC score 
i. Multiplied original LIWC scores by word count to get frequency and then 

subtracted manual corrections. Divided corrected frequency by word count to 
get to the new, corrected LIWC scores. 

3. Reviewed samples of participant responses for construct reasonableness 

a. Skeptical Content: Reviewed samples of participant responses for construct 
reasonableness (i.e. higher score generally shows higher Skeptical Content compared 
to lower scored responses and zero score represents no construct of interest/neutral 
language). Overall scores are reasonable. Most responses contain some level of 
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Skeptical Content, but higher scores do appropriately show higher density of this 
language. 

i. Saw one outlier score (score of 50, compared to the next highest of 20), 
manually checked and saw that this text was an exception as it included LIWC 
dictionary words and did not contain a complete sentence but had a low word 
count. This text showed no coherent thought and was not formatted into an 
email response, so we removed it from the sample. 

1. Outlier response removed → “how sufficient and appropriate audit 
evidence - how to build expectations.”  

2. Scanned remaining responses for any other text that did not indicate a 
coherent thought/response and did not see any remaining issues. 

ii. Reviewed the high and low scores remaining for construct reasonableness and 
saw that the LIWC scores seem to be picking up the construct of interest 
(explicit professionally skeptical directive). 

b. Persuasive Language: Reviewed samples of participant responses for construct 
reasonableness (i.e. higher score generally shows more Persuasive Language compared 
to lower scored responses and zero score represents no construct of interest/neutral 
language. Overall, appropriately shows less persuasive framing in low scores by 
indicating less clarity/certainty and vice versa in the high scores.  

i. Saw one outlier score (score of -12, compared to the next lowest of -8), 
manually checked and saw that this text was skewed due to low word count, 
and did not have overwhelming tentative language, thus we removed this from 
the sample. 

1. Outlier response removed → “Based on your elaboration the fluxes 
are not all in accordance with expectation. Please investigate further.” 

ii. Reviewed the high and low scores remaining for construct reasonableness and 
saw that the LIWC scores seem to be appropriately picking up the construct of 
interest. 

c. Cumulative Score: Reviewed some samples of participant responses for construct 
reasonableness (i.e. higher score generally shows more skepticism-enhancing 
language, lower score shows less skepticism-enhancing language). 

4. Remove low word count samples 
a. We did not remove samples with <25 words, as suggested by Aghazadeh et al. (2021), 

because we are looking at smartphone responses. and, thus, we are controlling for 
word count in our analysis, so this would remove valuable data from our sample. We 
observed some skewed score outliers, as mentioned above, based on word count that 
we removed from the sample so as to not skew the results. 

5. Run analysis 

a. We then ran the analysis using ANCOVA and a covariate for Word Count. 

  



103 
 

3.6.2 Appendix B: Manual Coding Rubric—Professional Skepticism-Enhancing Advice 

1) Skeptical language 

Phrases or actions indicating doubt, curiosity, or a critical approach toward the provided data. These 
responses reflect a challenge to the information or a recommendation to investigate further. This includes 
language that appears more concrete and/or certain about whether and how to follow-up. 

Indicators: 
a) Explicit Mention of Investigation: 

o Any phrase suggesting the respondent is recommending additional analysis or actions to 
address the issue (e.g., “investigate,” “look further,” “explore,” “examine,” “check,” etc.). 

b) Expectation versus Reality Mismatch: 
o Phrases where the respondent notes that the data or results do not align with expectations (e.g., 

“This result is strange,” “I would expect something different,” “This doesn't match,” etc.). 

c) Concrete Steps for Follow-up: 
o Detailed instructions for follow-up actions beyond the initial analysis (e.g., “Ask the client for 

an explanation,” “Compare this to...,” “Prepare additional procedures,” etc.). Each distinct 
follow-up action counts as a separate skeptical point. Note: Contracts and calculations/analyses 
are counted as two separate steps. “Additional procedures” counts as one step. 

d) Client Inquiry Recommendation: 
o Recommending direct communication with the client to clarify discrepancies or obtain 

explanations (e.g., “I should discuss this with the client,” “Inquire with management,” etc.). 
e) Consideration of the Impact on Audit Plan: 

o Phrases where the participant is considering the impact of findings on the audit plan (e.g., 
“What would be the potential impact?” “How does this affect our audit approach?”). 

2) Tentative language: Phrases that mitigate or offset skepticism by rationalizing the issue, prioritizing client 

relations or budgets, or suggesting that the fluctuation might be acceptable under certain conditions. These 
responses decrease the overall skepticism score. 

Indicators: 
a) Rationalizing the Fluctuation: 

o Phrases that attempt to explain away discrepancies or justify unusual results (e.g., “There could 

be good reasons for this,” “It seems reasonable,” “This might be explained by...,” etc.). 
b) Focus on Client Relationship or Budget: 

o References to maintaining good client relationships or keeping within budget as reasons for not 

pursuing further investigation (e.g., “I need to be mindful of client relationships,” “Considering 
the budget...,” etc.). 

c) Indicating Acceptance of the Fluctuation: 
o Language that suggests the issue might not warrant further concern (e.g., “It seems fine,” “It 

doesn't seem significant,” “This might not be a big issue,” etc.). 
d) Doubting the Necessity of Skeptical Actions: 

o Phrases that downplay the need for further investigation (e.g., “This might not be necessary,” 
“Do I really need to investigate further?” “Maybe this doesn't require more follow-up,” etc.). 

e) Conditional Language that Softens Skepticism: 

o Use of conditional phrases like “depending on the outcome” or “if necessary” that introduce 
hesitation and reduce commitment to skeptical actions. 
 

Scoring Methodology 

1) Skeptical Points: Assign 1 point for each instance of skeptical language based on the indicators above 
(only 1 point if indicators overlap; however, client inquiry is always +1 due to high skeptical nature).  

2) Tentative Points: Deduct 1 point for each instance of tentative language based on the indicators above.  
3) Combine these two scores for a total score for level of Skepticism-Enhancing Advice 
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3.6.3 Appendix C: Examples of Manual Coding 

The following examples illustrate how responses were manually coded according to the Coding Rubric described 

in 3.6.2 Appendix B, with bold text denoting +1 and italic text denoting -1. 

 

Example 1: Sample Participant Response—Low Score 
“I understand you are reaching out to me because your manager is unavailable, I am happy to assist. My question 
is however, what is the reason for you to decide to perform additional analysis on revenue[-1]? Due to me not 
being involved for this component, I would need to understand what was discussed with management[-1] and 
what I identified that triggered us to perform additional investigation if the financial data do not indicate any 

additional risks[-1]?..” 
 
Total Score -1-1-1 = -3 

 

Example 2: Sample Participant Response—Moderate Score 
“in general this shouldn't have to be a problem[-1]. The client might have long term contracts, where the people 

can focus on gaining new contracts. Furthermore, I don't know in this stage whether the 2022 production space 

was all utilized[-1]. I would suggest to look at the customer spread, so diving a bit more in the details.[+1] 
Ask the client where the increase comes from, ask your questions to them as well[+1], as I agree it seems 

odd to have less production space and less people but an increase in revenue[+1]..” 
 
Total Score: -1-1+1+1+1 = 1 

 

Example 3: Sample Participant Response—High Score 

“Good that you combined your analysis with some non financial measures[+1]. Comparing them with the 

financial measures invites us to perform additional procedures as at first sight it does not seem logical[+1]. 
I need to acquire more information to understand this[+1]. I should inquire [+1] with the client[+1] and 
depending on that outcome decide on possible[-1] further procedures[+1]. Please don't hesitate[+1] to involve 
me with those inquiries..” 
 
Total Score: +1+1+1+1+1+1-1+1 = 6 
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CHAPTER 4 

PREPARER OR REVIEWER? HOW AI-HUMAN WORKFLOW ROLES 

AND AUDITOR INNOVATION ORIENTATION INFLUENCE 

RELIANCE ON HYBRID SPECIALIST ADVICE* 
 

ABSTRACT 

 

As Artificial Intelligence (AI) becomes increasingly integrated into audit practice, it is 
important to understand how auditors respond to advice from hybrid human-AI specialist 
teams. This study investigates how the role of AI—whether acting as the preparer or reviewer 
of valuation advice—affects auditor reliance on that advice and whether this effect is 
moderated by auditors’ innovation orientation. In a between-subjects experiment among 133 
auditors, auditors assess a fair-value estimate after reviewing input from a hybrid specialist 
team. We manipulate AI’s role within the workflow and measure participants’ innovation 
orientation. We find that auditors rely less on advice when AI serves as the preparer (versus 
reviewer) in a hybrid workflow, consistent with algorithm aversion, and this effect is strongest 
among auditors with lower innovation orientations. In contrast, when AI serves as the 
reviewer in the hybrid workflow, the advice is perceived as more credible regardless of 
innovation orientation. Additional analysis shows that this effect is mediated by a lower 
perceived competence of human specialists when AI is in a preparer role. Additionally, we 
explore the impact of an unspecified role and find support that auditors may assume AI takes a 
preparer role in a hybrid workflow even when the role is not made explicit. These findings 
underscore the importance of communicating AI’s role in hybrid workflows and demonstrate 
how individual differences in innovation orientation can influence auditor judgments about 
AI-influenced advice. 
 

Keywords: audit judgment, artificial intelligence, AI-human collaboration, algorithm 
aversion, innovation orientation 
 

 

 

 

 

* This chapter is based on Bibler, S., Arshad, F.M, & Gold, A.H. 2025. Preparer or Reviewer? 

How AI-Human Roles in Workflows and Auditor Innovation Orientation Influence Reliance on Hybrid 

Specialist Advice. Unpublished manuscript. We appreciate the helpful feedback provided by participants 
at a Vrije Universiteit Accounting Department East Seminar in 2023. We thank the Foundation for Auditing 
Research (FAR) for their grant 2023B01. Finally, we are grateful to the accounting firms who provided auditor 
participants for our study. The views expressed in this document are those of the authors and not necessarily 
those of the FAR.  
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4.1 Introduction 

Audit practice is undergoing a fundamental shift as Artificial Intelligence (AI) 

becomes increasingly embedded in the profession, potentially changing the way audits are 

conducted. Major audit firms are investing heavily in advanced technologies (Deloitte, 2022; 

EY Global, 2021; KPMG, 2023; PwC, 2021), recognizing the potential of AI to process large 

volumes of data from diverse sources, benchmark companies, and perform complex analyses 

with speed and precision. These capabilities make AI particularly well-suited to assist in 

evaluating complex estimates (Ding et al., 2020), a core audit area that requires integration of 

relevant industry, regulatory, economic, and market information, as emphasized by auditing 

standards (International Auditing and Assurance Standards Board [IAASB], 2008; Public 

Company Accounting Oversight Board [PCAOB], 2024b).  

One particularly promising application of advanced technology involves the use of AI 

in collaboration with valuation specialists to generate complex estimate advice for audit teams. 

With its ability to gather and synthesize data, apply trained methodologies, and compare 

across clients and industries, AI can either autonomously generate estimates or review those 

provided by a human specialist. Indeed, both Deloitte and PwC have publicly discussed 

deploying agentic AI as an autonomous team member, and they have implemented such 

approaches for specialized functions such as tax and legal (Deloitte, 2024b; PwC, 2024b), 

roles that bear similarities to valuation specialists. This evolution reflects a broader shift in 

how AI’s workplace role is conceptualized. While AI has traditionally been viewed as a task-

performer, primarily occupying an initiating role (Deranty & Corbin, 2024; Kokina & 

Davenport, 2017; Raisch & Krakowski, 2021), it is increasingly being considered for 

supervisory or reviewing roles, acting as a quality control mechanism that verifies human-
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generated input (Lanz et al., 2023; Wesche & Sonderegger, 2019). In auditing, such a shift 

means that both roles are possible: AI might validate a human-prepared estimate or, vice 

versa, a human might refine an AI-prepared estimate. These developments reflect broader 

organizational shifts in which AI is no longer viewed as “just a tool to be implemented,” but as 

a technology that can reshape “work in a fundamentally different way” (PwC, 2023, para. 6). 

This study examines how AI’s role within a hybrid AI-human specialist team’s 

workflow—that is, whether it serves as the preparer or reviewer—and auditor innovation 

orientation influence auditor reliance on the resulting advice. While prior research has begun 

to explore how auditors respond to outputs generated solely by AI (e.g., Commerford et al., 

2021), little is known about how auditors evaluate advice when AI collaborates with human 

specialists. In practice, these hybrid workflows may involve one party preparing an estimate 

and another reviewing it. We propose that even when both parties agree on the outcome, the 

respective roles they play within the workflow influence auditors’ reliance on the advice. This 

shifts the focus from who generated the advice (human or AI) to how the advice was co-

produced.  

Specifically, we examine a situation where the AI and human specialist have reached 

consensus on an estimate, such that the reviewer agrees with the preparer’s conclusion. We 

predict that auditors will place less reliance on hybrid specialist advice when AI is in the 

preparer role, as opposed to the reviewer role. This is consistent with the notion of algorithm 

aversion, the tendency for individuals to discount or distrust technology-driven advice, even 

when accurate (Commerford et al., 2021; Dietvorst et al., 2015; 2018). That is, when AI acts 

as a preparer, auditors may question the human reviewer’s independence or perceive the 

process as overly driven by AI and consequently discount the overall advice. Conversely, 

when AI acts as the reviewer, it may be perceived as a secondary quality check or validation 
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mechanism rather than the primary decision-maker—potentially increasing credibility and 

reliance on the human-prepared advice. Given that auditing standards (e.g., PCAOB, 2022f) 

require auditors to understand and assess a specialist’s methods and credibility (including 

those involving technology), it is important to understand how different configurations of 

hybrid workflows affect auditor judgment. 

We further argue that auditor reliance on hybrid team advice may be shaped by the 

auditor’s innovation orientation, that is, their openness to new ideas, flexibility in thinking, 

and willingness to adopt novel approaches to problem-solving (CAQ, 2018; EY, 2022; Siguaw 

et al., 2006; Thomas et al., 2024). Innovation orientation is increasingly emphasized by firms 

and regulators as essential in technology-driven environments (Deloitte, 2022; 2024a; EY, 

2025; KPMG, 2023; 2023; PwC, 2024a), and has been linked to improved decision-making 

and adaptability in complex tasks (Bibler et al., 2025; Bryant et al., 2011; Herron & Cornell, 

2021). Where Bibler et al. 2025 discusses innovation mindset as a situational perspective that 

can be temporarily primed, innovation orientation in this study reflects a more stable 

individual predisposition toward innovation. In practice, some auditors naturally have a 

stronger tendency toward innovative thinking than others, and these stable differences could 

influence how they react to AI-driven workflows. Our goal is to capture this “nature” side of 

innovative thinking, acknowledging that while firms can nurture an innovation mindset, 

auditors also bring their own baseline orientation to their work. 

We propose that an auditor’s innovation orientation moderates the relationship between 

AI’s workflow role and auditor reliance on the advice. We argue that auditors high in 

innovation orientation may be relatively more comfortable with uncertainty and unfamiliarity, 

and thus less susceptible to algorithm aversion and the predicted workflow effect. In contrast, 

auditors lower in innovation orientation may view AI-prepared advice as risky or opaque, 
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amplifying concerns about overreliance and reducing perceived credibility of such an advice. 

Therefore, we predict that the negative effect of AI’s preparer role on auditor reliance will be 

stronger among those low in innovation orientation. 

 To test our predictions, we conducted a between-subjects experiment with 133 auditors 

in the Netherlands, in which participants made a fair-value judgment after reviewing 

management’s estimate and a memo from their firm’s hybrid specialist team concluding a 

more conservative estimate. We manipulated AI and human workflow roles in the hybrid 

specialist team (AI-prepared, Human-prepared, or Unspecified) and measured participants’ 

innovation orientation using a validated scale (Thomas et al., 2024).39 Our primary dependent 

variable is the participant’s lower estimate bound, which reflects higher agreement with 

management and thus less reliance on the hybrid specialist input. Given that the hybrid team’s 

advice is more conservative than management’s estimate, greater distance from management’s 

proposed estimate (i.e., proposing a higher minimum discount rate) reflects greater reliance on 

the advice and greater willingness to challenge management.40  

Consistent with our predictions, we find that auditors rely significantly less on hybrid 

team advice when AI is in the preparer role with the human in the reviewer role, compared to 

the reverse workflow order. As predicted, this effect is strongest among auditors with lower 

innovation orientation. In contrast, auditors high in innovation orientation are less influenced 

by workflow role, as they place consistently greater reliance in hybrid team advice, regardless 

of workflow role. Further analyses reveal that this effect is mediated by perceptions of the 

 
39 Though we generally expect AI use to be transparent to the auditor, we include an Unspecified Role condition in which the 
auditor is informed that the specialist team utilizes AI, but the specific role of AI within the team is not disclosed. This was, in 
part, added based on conversations with practitioners that highlighted this could be a realistic scenario in practice. In 
supplemental results, we conduct an exploratory analysis on this condition.  
40 This design choice is intended to create tension on whether the auditor chooses to rely on the advice. As we know from 
prior research that auditors are motivated to agree with clients (Church et al., 2015), having the hybrid specialist differ from 
the client with a more conservative estimate allows us to examine how the participant chooses to weight that advice in their 
final judgment.  
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human specialist’s competence, especially among auditors with lower innovation orientations, 

in that they infer lower human competence when AI is in a preparer role. 

This study contributes to auditing research on algorithm aversion and appreciation 

(Commerford et al., 2021; Commerford & Holman, 2022; Peters, 2025) by examining these 

phenomena in a hybrid specialist workflow, where human and AI collaborate rather than 

substitute for one another (Emmanouilidis et al., 2021). Our findings emphasize that auditors’ 

reliance depends not only on the source of advice, but also on the respective workflow roles, 

that is, whether the AI serves as preparer or reviewer in generating the advice. We also 

contribute to emerging research on individual characteristics by showing that auditors’ 

innovation orientation moderates their reliance on advice from a hybrid specialist team. This 

adds to limited research on innovative approaches to audit judgments (Bibler et al., 2025) and 

broader discussions of creativity in accounting (Bryant et al., 2011). We add to the 

understanding of how this traditionally rigid profession could benefit from exploring 

innovative thinking as a way to improve judgments, especially in a changing technological 

landscape.  

Finally, we contribute to the discussion on human-AI collaborative teams by shifting 

focus from the team itself (Hemmer et al., 2021; Krügel et al., 2023; Rebensky et al., 2022) to 

third-party evaluators who interpret the output of such teams. We examine how auditors 

interpret advice generated through human-AI collaboration, highlighting the importance of 

workflow design and transparency. Overall, our study contributes to a deeper understanding of 

specialist advice and technology use on audit engagements, as well as auditor characteristics, 

making it relevant for academics, regulators, and firms alike. 



111 
 

4.2 Background and Hypothesis Development 

4.2.1 Auditor Use of Hybrid Specialist Advice 

Auditors regularly rely on specialists when auditing complex and often subjective 

estimates, such as goodwill, stock options, asset impairments, and pension obligations 

(PCAOB, 2015), and this practice is growing “both in frequency and significance” (PCAOB, 

2022b, para. 4). Specialists’ expertise enhances auditors’ assessments by providing complex 

calculations and industry-specific insights. The decision to rely on specialist advice can be 

shaped by both audit-related and personal factors (e.g., Griffith, 2018; 2020; Gold et al., 

2024). When determining reliance on the work of a specialist, auditors are encouraged to 

evaluate the quality and credibility of the specialist and their work (IAASB, 2008; PCAOB, 

2015; 2024b; Gold et al., 2024). Beyond auditing standards, research in psychology also 

indicates that credibility is a significant factor advisees naturally consider when determining 

their reliance on advice (e.g., Bonaccio & Dalal, 2006; Chaiken & Maheswaran, 1994; Gino & 

Schweitzer, 2008; Petty & Briol, 2008). However, prior research shows that auditors struggle 

to appropriately calibrate their reliance on specialist input (e.g., Austin et al., 2020; Griffith et 

al., 2021). We propose that these challenges may intensify when the specialist team is hybrid, 

comprising both human and AI components.  

In practice, many specialists could work in hybrid teams that combine human and AI-

based contributors. These hybrid teams are becoming increasingly likely in auditing firms, 

where AI tools support tasks such as data analysis, valuation modeling, and risk prediction. 

While prior research has examined how auditors evaluate advice from either human or AI 

sources in isolation (e.g., Commerford et al., 2021), we know less about how auditors assess 

advice produced collaboratively by human and AI specialists. We consider a situation in 

which the hybrid specialist team reaches internal consensus, but their recommendation 
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diverges from management’s estimate in that it is more conservative. This divergence creates 

potential motivation for the auditor to discount or under-rely on the advice, as often shown to 

be the case in prior research (Austin et al., 2020; Griffith et al., 2021). Prior research has also 

shown that auditors tend to under-rely on AI-driven (compared to human-driven) specialist 

advice that diverges from management (Commerford et al., 2021). Specifically, this study 

finds that auditors exhibit algorithm aversion, using AI involvement as a heuristic signal of 

lower advice credibility and consequently discounting the advice. However, when advice is 

generated by a hybrid specialist team that includes both a human and AI counterpart, we argue 

that auditors likely form perceptions about the extent to which the human specialist relied on 

the AI, which in turn influences their reliance decisions. 

We focus on one key design feature of hybrid specialist work: Who serves as the 

preparer and who serves as the reviewer in the workflow of the advice? We expect that the 

roles assigned to human and AI counterparts in a hybrid specialist workflow will affect how 

auditors perceive the credibility of the resulting joint recommendation, and ultimately their 

reliance on the advice. Importantly, humans and AI are unlikely to be viewed as equals in 

hybrid decision-making, resulting in an unequal distribution of attributed responsibility for the 

advice (Krügel et al., 2023; O’Neill et al., 2022). Specifically, we expect that the level of 

attributed responsibility is dependent on the roles that the AI and Human specialist team 

members assume, which in turn shapes auditors’ perceptions of the team’s credibility, as 

discussed next. 

4.2.2 Hybrid Specialist Workflow Role 

According to the causal primacy effect theory (Vinokur & Ajzen, 1982), the order of 

events in a causal chain influences perceived importance. Specifically, the initial action is 
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typically weighed more heavily when assigning responsibility, implying that the preparer in a 

workflow may be perceived as the primary driver of the final outcome. This notion is 

supported by prior research. For example, Johnson et al. (1989) found that participants 

attributed more fault in a legal case to the initial actor in a causal chain. Steiner (1970) argued 

that causal attribution increases with the perceived freedom of action of an individual. In a 

preparer-reviewer workflow, the preparer often begins from a relatively blank slate and 

exercises discretion in performing the task, while the reviewer inherits existing work done by 

the preparer and is, thus, more constrained, often anchoring on the initial input. Thus, the 

preparer is typically perceived as having greater influence over the outcome in a muti-party 

workflow.41  

Applying these findings to a hybrid specialist context, where either a human or an AI 

specialist can act as the preparer or reviewer of an estimate recommendation, the auditor is 

likely to perceive the preparer as the main driver of the advice output. Thus, if the human 

specialist serves as the preparer and the AI specialist as the reviewer, the advice is likely to be 

viewed as primarily human-driven. Conversely, if the human specialist is in the reviewer role, 

the outcome may be seen as more AI-driven. 

4.2.2.1 AI in the Preparer Role 

Given the preparer’s perceived influence in shaping the final outcome, an auditor’s 

tendency toward algorithm aversion is likely amplified when an AI specialist serves as the 

preparer. Algorithm aversion research in auditing shows the tendency for an auditor to distrust 

advice originating from a technology source relative to a human, even when accuracy is 

 
41 While some impression formation research has also found evidence of recency effects, we argue that in this context, where 
a second specialist inherits and reviews a task initially prepared by another specialist within a workflow, the primacy effect is 
more likely to dominate. This is because the second specialist operates within the constraints set by the initial work. 
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equivalent (Commerford et al., 2021). This study found that auditors are more likely to 

discount advice received from AI specialists more than from human specialists. Thus, in a 

hybrid workflow where the AI specialist prepares the estimate and a human specialist reviews 

it, the auditor is likely to view the advice as primarily AI-driven. As a result, the auditor may 

exhibit similarly high levels of algorithm aversion as they would in a purely AI-generated 

context, despite human involvement. 

In addition to the primacy effect resulting in algorithm aversion, an AI-prepared 

workflow may also lead auditors to perceive a human specialist reviewing AI-generated 

estimates as suffering from automation bias. Automation bias is “the tendency to use 

automated cues as a heuristic replacement for vigilant information seeking and processing” 

(Mosier & Skitka, 1996, p.205), and it is likely something to which algorithm-averse auditors 

are particularly sensitive. Importantly, we do not suggest that human reviewers necessarily 

exhibit automation bias; rather we argue that auditors who are averse to algorithmic advice 

may perceive the human reviewer of AI-generated work as overly reliant or passive. This 

perception may exacerbate algorithm aversion, as such auditors may not only discount the AI-

preparer but also view the human reviewer as failing to exercise sufficient judgment, thus 

undermining the potential credibility boost that human involvement might otherwise offer to 

an algorithm-averse individual. The human reviewer, seen as inheriting and anchoring to AI 

input, may be perceived as constrained in judgment and less responsible for the final advice. 

4.2.2.2 AI in the Reviewer Role  

In contrast, when the human specialist acts as the preparer and the AI specialist serves 

as the reviewer, auditors are more likely to view the human as the primary decision-maker. In 

this workflow configuration, AI may be seen as validating rather than driving the advice. Even 
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when auditors exhibit algorithm aversion, the human’s preparer role positions them as 

dominant and independent, because their role allows them discretion to complete the task 

without constraints.  

This configuration may also reduce perceived risk of human specialist overreliance on 

technology. When the human specialist prepares the initial estimate, their work is seen as 

autonomous, and the AI input functions as confirmation. As a result, algorithm aversion is 

likely to be less pronounced in this workflow, because auditors attribute responsibility 

primarily to the human preparer and see AI as enhancing rather than replacing human 

judgment.  

In cases where auditors do not suffer from algorithm aversion, they may even view an 

AI reviewer favorably and expect it to play an important role in addition to the human 

specialist. For example, in the absence of algorithm aversion, individuals often have a 

tendency to view automation with a perfect schema and expect it to be less error-prone 

(Dzindolet et al., 2002; Madhaven & Wiegmann, 2007; Peters, 2025). In such instances, the 

hybrid team advice is likely seen as a high-credibility combination of expert judgment and 

thus leads to higher reliance. Taken together, this leads to the following hypothesis:  

Hypothesis 1 (H1). A hybrid specialist workflow where the human specialist prepares 
an estimate and an AI specialist reviews it will result in higher auditor reliance on the 
advice than when these roles are reversed.  

4.2.3 Innovation Orientation and Workflow Role 

In an AI-prepared workflow, indiscriminately discounting hybrid team advice has 

potential negative implications for audit quality, especially if the advice is in fact of high 

quality, as in the setting used for this study. Although the preparer-reviewer roles shape 

auditors’ perceptions of the advice, they do not inherently determine its actual quality. 

Therefore, if a firm adopts hybrid workflow where AI serves as the preparer, it becomes 
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essential to address algorithm aversion to ensure that quality advice is not dismissed solely due 

to role-based perceptions. We propose that innovation orientation, a characteristic reflecting 

openness to new ideas and approaches, may be an important individual characteristic that 

helps mitigate the adverse effects of algorithm aversion. Specifically, auditors higher in 

innovation orientation may be less likely to view AI-prepared advice as inherently risky or 

unreliable, increasing their openness to hybrid team advice. 

Audit firms have increasingly emphasized the importance of innovation as a key 

skillset for auditors (EY, 2018, 2022, 2025; KPMG, 2021, 2023; Deloitte, 2024a; PwC, 

2024a), yet empirical research on how individual innovation affects audit judgments remains 

limited (Bibler et al., 2025). Although auditing may not be traditionally associated with 

innovation, there are compelling reasons to believe that innovation orientation may help 

auditors make more well-rounded and open-minded judgments.  

Innovation orientation is generally defined as an “openness to new ideas and change 

through adopting new technologies, resources, skills and administrative systems” (Norris & 

Ciesielska, 2019, p.126; see also Hult et al., 2004). While much of the literature has focused 

on innovation at the organizational level (Siguaw et al., 2006; Norris & Ciesielska, 2019), 

research on individual innovativeness suggests this orientation also manifests at the individual 

level (Agarwal & Prasad, 1998; Hurt et al., 1977; Llopis &  ’Este, 2022; Nisula & Kianto, 

2015; Yi et al., 2006).42 Thomas et al. (2024, section 2.2) refer to individual innovation 

orientation as an individual’s tendency toward innovation, characterized by an “aptitude for 

learning new things,” “a proclivity for approaching tasks creatively,” and optimizing novel 

 
42 It is not uncommon for organizational orientations to be extended to the individual level. For example, Blanka (2019) links 
organizational entrepreneurial orientation to individual entrepreneurial orientation (i.e., intrapreneurship). Similarly, recent 
research has begun to bridge innovation orientation across levels, connecting organizational and individual perspectives 
(Dreschler et al., 2021; Thomas et al., 2024). 
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methods and ambiguous situations where such methods may be useful. This suggests that 

auditors with higher innovation orientation may be more comfortable navigating uncertainty 

and integrating new approaches, such as hybrid team advice involving both human and AI 

inputs, into their decision-making.  

Algorithm aversion can emerge for a variety of reasons, including overconfidence in 

human ability, discomfort with uncertainty, lack of familiarity with technology, misaligned 

incentives, and perceived loss of control (Burton et al., 2023). Auditors low in innovation 

orientation may be particularly susceptible to these triggers, leading them to discount AI-

driven advice more readily. In contrast, individuals higher in innovation orientation, who are 

more inclined to explore new ideas and try novel approaches, are likely less susceptible to 

algorithm aversion. While much of the literature on innovation orientation has focused on 

business performance, recent research has linked it to knowledge management and learning 

behaviors (Norris & Ciesielska, 2019). These findings suggest that innovation-oriented 

individuals may be more willing to break away from conventional, human-only processes, and 

be receptive to integrating AI into professional judgment. 

In workflows with an AI preparer, where we predict that algorithm aversion is likely to 

be strongest, auditors high in innovation orientation may not view this workflow as a threat to 

judgment quality, but as an opportunity to leverage new capabilities and introduce novel 

approaches to their work. They are more likely to appreciate the hybrid nature of the advice, 

recognizing the potential value of integrating human and AI inputs. Overall, we expect 

individuals higher in innovation orientation to be less influenced by workflow role of AI. As a 

result, the impact of whether AI or a human serves as the preparer in a hybrid specialist 

workflow should diminish for these auditors. This leads to our second hypothesis: 
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Hypothesis 2 (H2). The effect of workflow role assignment (AI vs. human preparer) 
on auditor reliance will be greater for auditors with lower, compared to higher, 
innovation orientation. 

4.3 Research Method 

4.3.1 Participants 

A total of 133 auditors employed by two Big Four firms in the Netherlands participated 

in the study. We eliminated 13 observations due to failed manipulation and quality control 

checks, resulting in a final sample of 120.43 On average, participants had an average of ten 

years of audit experience and 29 percent were employed by one firm while 71 percent were 

employed by the other.44 We targeted auditors employed from large firms, as these 

practitioners are most likely to have exposure to advanced technologies and complex 

accounting where specialists are utilized. Participants were asked to rate their experience with 

valuation specialists and advanced technology on a scale from 0 (“none”) to 10 (“very much”); 

average responses for both items were 5, suggesting moderate experience in each domain. 

Regarding rank, 32 percent of participants were senior manager or above, 21 percent 

were managers, 35 percent were senior associates, and 12 percent were staff associates. 

Participant access and recruitment were facilitated by the Foundation for Auditing Research 

(FAR). One firm administered the experiment in a live, in-person session, while the other 

 
43 Prior to testing our hypotheses, we performed quality control procedures on the two specified role conditions, leading to 
omission of these 13 observations. First, we excluded 11 participants who failed the workflow manipulation check, selecting a 
role assignment inconsistent with the case (e.g., indicating the AI was a reviewer in the AI-prepared condition and vice versa). 
Second, we excluded two additional participants who provided implausible responses on the key dependent variable (discount 
rate). One of these indicated a 60 percent discount rate (over ten times the specialist's suggested maximum and economically 
implausible), while the other participant indicated a 0 percent discount rate and explicitly stated that they did not have enough 
information to make a judgment, suggesting non-engagement with the scenario. In total, 13 participants were excluded, with 
four from the AI-prepared, low IO condition; five from the human-prepared low IO condition; and four from the human-
prepared, High IO condition. Final cell sizes for the main conditions were adequate (n = 35, 43 for Role; n = 38, 40 for IO 
Low vs. High), though we note imbalances in the interaction analysis, which we address below. We report results including 
these observations in footnote 49. 
44 In our main analyses we conducted a robustness check by including firm as a control variable. This did not alter the 
interpretation of our results. Additionally, we found no significant differences in the randomization of participants across role 
conditions or in levels of innovation orientation between firms, suggesting randomization was successful.  
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opted for online administration via a link, allowing participants to complete the study at their 

convenience during company time.45 

4.3.2 Experimental Design 

We conducted a between-subjects experiment with a three-level manipulation of the 

hybrid specialist team’s workflow roles (AI-prepared, Human-prepared, and Unspecified). 

Participants were randomly assigned to one of these conditions. We measured participants’ 

innovation orientation using a post-task self-report scale.  

The experimental instrument was an online task adapted with permission from Gold et 

al. (2024), involving the development of a client’s discount rate estimate. Participants received 

background information about the client and management’s relatively aggressive estimate,46 

followed by a memo from a specialist team specifying their joint conclusion and detailing their 

underlying reasoning and conclusion. We modified the original instrument to feature a hybrid 

specialist team consisting of an AI specialist and a human specialist, rather than a single 

human specialist. The fair-value memo describes the initial estimate prepared by one of the 

specialists and then the subsequent review by the other specialist, followed by the joint 

conclusion. 

4.3.3. Independent Variables 

The key manipulated variable was the role in the workflow each specialist played in 

preparing or reviewing the estimate. Participants were randomly assigned to one of the 

following three conditions: (a) AI-prepared, as in the AI specialist was described as preparing 

 
45 Although the mode of administration differed across firms, all participants received identical materials and instructions. 
Results indicate administration mode (firm) had no effect on the dependent variable (t(87) = 0.841, p = 0.403, two-tailed). 
46 The intention behind this design choice was to create tension between the participant choosing to rely more on an 
aggressive management estimate versus a conservative estimate from the specialist.  
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the initial estimate, followed by a review and agreement from the human specialist; (b) 

Human-prepared, as in the human specialist prepares the estimate, and the AI specialist 

subsequently reviews and agrees; (c) Unspecified, as in the specialist roles were presented 

without specifying who prepared or reviewed the estimate.  

In all conditions, the memo and final conclusion were held constant, with both 

specialists agreeing on the estimate. This ensured that any observed differences were due to 

workflow role, rather than content or outcome differences. Also, this reflects real-world 

practice, where specialist disagreements are typically resolved before audit teams receive the 

memo. To isolate the effect of workflow role, we held constant both the described competency 

as well as training and information sources of the AI and human specialists across all 

conditions. See 4.6.2 Appendix B for an excerpt from the fair-value memo. 

Innovation orientation was measured using a simplified version of the scale developed 

by Thomas et al. (2024). Participants rated two items for each of the five sub-dimensions of 

innovation orientation: Agility Orientation, Creative Orientation, First-mover Orientation, 

Learning Orientation, and Trust Orientation. Participants rated their agreement with each item 

on a 10-point Likert scale ranging from 0 (“strongly disagree”) to 10 (“strongly agree”), and a 

composite Innovation Orientation score was computed as the average across all ten items. See 

4.6.1 Appendix A for scale details. The minimum and maximum innovation orientation scores 

were 0.30 and 10, respectively, with an average of 6.61 and standard deviation of 1.37.  Using 

a median split, we determined an appropriate cutoff threshold between low and high 

innovation orientation to be above and below 6.5 on the scale.47 

 
47 We also examined thresholds based on -1 SD, SD, and +1 SD as a robustness check in addition to the binary split. See 
results section. 
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4.3.4 Dependent Variables 

Our primary dependent variable is the auditor’s reliance on the hybrid specialist team’s 

conclusion, measured by participants’ judgment of the minimum acceptable discount rate (i.e., 

the lower bound of an acceptable range). Importantly, in fair-value contexts, a lower discount 

rate results in higher valuation, which benefits management. Thus, a higher minimum 

acceptable rate signals greater skepticism toward management’s aggressive preference and 

stronger reliance on the hybrid specialist team's advice, demonstrating greater professional 

skepticism toward management’s preferences. This interpretation aligns with prior auditing 

research, which emphasizes auditors’ responsibility to critically assess the reasonableness of 

estimates and to resist undue client influence in fair-value settings (Commerford et al., 2021; 

Gold et al., 2024; Griffith et al., 2015b).  

We collected several additional measures of reliance including participant’s point 

estimate of the discount rate, reasonableness rating of the advice, confidence in their estimate, 

and maximum acceptable discount rate for completeness. While these additional measures 

enrich our analysis, our primary focus remains on the minimum acceptable rate due to its 

stronger theoretical link to auditors’ responsibility in exercising professional skepticism and 

protecting audit quality in subjectively determined valuations. 

In addition, participants responded to a series of follow-up items designed to assess 

perceptions and behavioral intentions related to the hybrid specialist team and its members. 

These include: The assessed competency of each specialist and the hybrid specialist team, the 

level of uncertainty felt, the deemed quality and persuasiveness of the advice, any perceived 

over reliance by the human specialist on the electronic specialist, attribution of responsibility 

of each advisor, and any follow-up procedures the participant would do to assess the specialist 

advice. These supplementary items offer further insight into how auditors process hybrid team 
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advice and the mechanisms underlying their reliance decisions related to human-AI 

collaboration contexts. 

4.4 Results 

4.4.1 Manipulation checks 

We report two-tailed p-values unless otherwise noted. In the AI-prepared condition, 36 

out of 39 participants (92 percent) correctly indicated that AI was in the preparer role on the 

hybrid specialist team.48 In the human-prepared condition, 44 out of 52 participants (85 

percent) correctly indicated that the human specialist was in the preparer role on the hybrid 

specialist team. A chi-square test of independence indicated that participants’ selected 

workflow option was significantly associated with their assigned specified role condition (χ² 

(df = 4, n = 91) = 66.86, p < 0.001), suggesting that the manipulation was salient and that 

participants in the specified role conditions were generally aware of the role to which they had 

been assigned. However, in the unspecified role condition, only 19 out of 42 participants (45 

percent) correctly stated that the case did not describe the preparer's identity, while 18 

participants (43 percent) incorrectly indicated that AI was in the preparer role, and 5 

participants (12 percent) incorrectly indicated that the human specialist was the preparer. 

Thus, we conclude that, in half of the cases, the unspecified role manipulation led to 

assumptions of roles. We discuss implications and insights based on the assumed AI-prepared 

role in the unspecified condition in the supplemental analysis section. 

 
48 Note that for the overall manipulation check, we included the two responses that were later removed in the quality control 
process as noted in footnote 43. Thus, in the final passed manipulation checks, n = 35 & 43 for AI-prepared and Human-
Prepared, respectively.  
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4.4.2 Hypotheses Tests 

When analyzing participant responses overall, the minimum and maximum lower 

bound discount rates were 1.0 percent and 6.5 percent, respectively, with a mean of 5.13 

percent (SD = 0.57). While this range may appear narrow in absolute terms, even modest shifts 

in discount rates can have meaningful and material effects on valuation. We first tested 

whether the specified workflow role (AI-prepared vs. Human-prepared) influenced auditors’ 

reliance on the hybrid specialist team’s advice, operationalized as participants' minimum 

acceptable discount rate. Refer to Figure 9 for a visual representation of predicted (Panel A) 

versus observed (Panel B) results. Means described within the text are adjusted for the order of 

presentation covariate as described in Footnote 50.  
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Figure 9: Effect of Workflow Role and Innovation Orientation on Reliance (H1 & H2) 

Panel A: Predicted Results - Reliance 

 

Panel B: Observed Results - Reliance 

 

 

 
Notes: Panel A presents a graph of the predicted means of the suggested minimum discount identified by the 
participants. Panel B presents the observed results with adjusted means. Associated raw descriptive statistics are 
shown in Panel A of Table 7. The dependent variable, Reliance, is a discount rate (percentage) indicating how 
low versus high the minimum rate in the acceptable range the participant specified is (a lower minimum rate is 
closer to management and thus indicates lower reliance on specialist advice). The independent variable Role is 
manipulated where either AI is described as the preparer with a human reviewer on the specialist team (AI-

Prepared) or the human specialist is described as the preparer with an AI reviewer on the specialist team 
(Human-Prepared). The independent variable, Innovation Orientation (IO), is a measured variable using a 
scaled measure indicating how low versus high an individual’s orientation is toward innovation (how inherently 
inclined they are to be innovative). See 4.6.1 Appendix A for the full IO scale. 
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A two-way ANCOVA in Table 7, Panel B, shows that participants in the AI-prepared 

condition report significantly lower minimum acceptable discount rates than those in the 

Human-prepared condition (5.10 vs. 5.28; p = 0.036). Because lower discount rates 

correspond to more client-favorable outcomes (i.e., higher fair values), this finding suggests 

lower conservatism (or skepticism) and reduced reliance on the hybrid specialist team when 

AI serves as the initial contributor. These results support Hypothesis 1.49  

We next test whether participants’ innovation orientation moderates the effect of workflow 

role on reliance. Using a median split (threshold = 6.5), we categorized participants as either 

high or low in innovation orientation. A two-way ANCOVA, shown in Table 7, Panel B, 

reveals a significant interaction between workflow role and the median split measure of 

innovation orientation (p = 0.040). To directly test our hypothesis, we then examine simple 

effects. Among participants low in innovation orientation, reliance differs significantly by 

workflow role: participants in the AI-prepared condition report lower minimum discount rates 

than those in the Human-prepared condition (4.92 vs. 5.28; p = 0.006, refer to Table 7, Panel 

C). In contrast, there is no significant effect of workflow role for participants high in 

innovation orientation, with the AI-prepared role versus Human-prepared discount rate 

averaging 5.27 versus 5.29, respectively (p = 0.868).  Together, these findings support 

Hypothesis 2, indicating reduced conservatism and lower reliance on the hybrid specialist 

team’s advice under the AI-prepared condition only for those auditors with lower innovation 

 
49 When we include all participants, regardless of whether they passed the manipulation check in the specified role conditions, 
the main effect of role is no longer significant (p = 0.123). However, the interaction effect remains significant (p = 0.092) and 
the main effect of innovation orientation remains significant (p = 0.037). We acknowledge these results but maintain that 
including participants who failed the manipulation check is inappropriate. Given the recall-based nature of the case workflow, 
an incorrect response to the specified roles indicates a lack of engagement with the material, undermining the validity of the 
response. 
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orientations. This suggests that algorithm aversion is particularly pronounced among auditors 

less-inclined toward innovation, as predicted. 

To assess the robustness of the interaction between workflow role and innovation 

orientation, we conduct an additional analysis using PROCESS Model 1 (Hayes, 2018), 

treating workflow role as a binary independent variable and innovation orientation as a 

continuous moderator. This allows us to conduct a Johnson-Neyman analysis to evaluate 

effects across different levels of innovation orientation beyond a binary split. The overall 

interaction term is not significant (b = -0.1114, SE = 0.0700, p = 0.1157). However, simple 

slopes analysis reveals that the effect of workflow role on reliance is significant at lower levels 

of innovation orientation (−1 SD, b = 0.3000, SE = 0.1245, p = 0.0185), as well as mean levels 

of innovation orientation (b = 0.1688, SE = 0.0895, p = 0.0197). Meanwhile, at high levels of 

innovation orientation, there is no significant effect of role on reliance (+1 SD, b = 0.0377, SE 

= 0.1188, p = 0.7516). This trend is consistent with the binary split analysis and suggests that 

workflow role may exert a stronger influence on reliance among auditors with lower 

innovation orientation. In contrast, auditors with higher innovation orientation demonstrate 

consistent reliance, regardless of whether the AI or human served as the preparer in the hybrid 

specialist workflow.50, 51 

  

 
50 In the instrument, the listing of the training and competency of each specialist (AI vs. Human) was described in random 
order to participants. Across all analyses we include listing order as a control variable to ensure that ordering effects do not 
confound the observed role effect. See 4.6.2 Appendix B for which paragraphs were randomized in the instrument. 
51 As a robustness check, we re-ran the analyses including participants who failed the manipulation check. While the main 
effect of workflow role is attenuated (from p = 0.036 to p = 0.123), the interaction with innovation orientation remains 
significant. This provides further support for the moderating role of this auditor characteristic on reliance. 
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Table 7: Tests of H1 & H2 
 
 

 

Panel B: Analysis of variance 

     

Source of variation df SS MS F p-value 

Role 1 0.566 0.566 4.567 0.036 
Innovation Orientation 1 0.607 0.607 4.899 0.030 
Role X Innovation Orientation 1 0.543 0.543 4.382 0.040 
Error 73 9.051 0.124   

 

Panel C: Follow-up simple effects  

Source df F p-value 

Effect of Role given Low Innovation Orientation (B vs. C) 1 8.182 0.006 
Effect of Role given High Innovation Orientation (A vs. D) 1 0.028 0.868 
Effect of Innovation Orientation given AI-prepared (B vs. C) 1 8.349 0.005 
Effect of Innovation Orientation given Human-prepared (A vs. D) 1 0.006 0.938 

 

Notes: This table reports the results of an ANCOVA and follow-up simple effects regarding the effect of Role 
(AI-prepared vs. Human-prepared) and Innovation Orientation (Low vs. High) on Reliance on specialist advice. 
Refer to Figure 9 notes for definitions of the variables. 
 

4.4.3 Supplemental Analyses 

4.4.3.1 Main Effect of Innovation Orientation 

We observe a significant main effect of innovation orientation such that auditors with 

low innovation orientation reported significantly lower minimum acceptable discount rates 

 

Panel A: Minimum acceptable discount rate, raw means (standard 

deviation) [n] Cell  

Role 

Low 

Innovation 

Orientation 

High 

Innovation 

Orientation Overall Row  
AI-Prepared 4.96 5.30 5.15  
 (0.55) (0.22) (0.42)  
 [15] [20] [35]  
 B A   

     

Human-Prepared 

5.25 5.27 5.26  
(0.33) (0.32) (0.32)  
[23] [20] [43]  

 C D   

     

Overall Column 

5.14 5.28   
(0.44) (0.27)   
[38] [40]   
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compared to those with high innovation orientation (5.10 vs. 5.28, p = 0.030; see Table 7, 

Panel B). This suggests that auditors less oriented toward innovation are generally less 

inclined to rely on specialist advice involving AI when evaluating a client estimate, regardless 

of AI role. Further analysis of post-experiment questionnaire responses indicates that higher 

innovation orientation (compared to lower innovation orientation) is significantly associated 

with higher perceived competence (7.26 vs. 6.66, p = 0.027) and credibility (7.30 vs. 6.71, p = 

0.036) of the hybrid specialist team, regardless of role.  

We also examine whether innovation orientation is significantly associated with 

experience or rank of participants and found no significant correlation (p = 0.359 and p = 

0.664, respectively). Thus, innovation orientation cannot be traced to a characteristic exclusive 

to younger generation auditors or vice versa those with more experience. We did, however, 

find that those with higher innovation orientations self-reported having more experience with 

advanced technology on an 11-point Likert scale ranging from none (0) to very much (10) 

(4.60 vs. 6.20, p <0.001, respectively). Though we cannot conclude whether a higher 

innovation orientation is a by-product of more experience with technology or that those higher 

in innovation orientation seek out more experience with technology, this does shed light onto 

the fact that innovation orientation is associated with better experience with advanced 

technologies.  

4.4.3.2 Role Workflow: Unspecified Condition  

We next examine whether ambiguity regarding the workflow role of AI versus the 

human specialist influenced auditor reliance on the hybrid specialist team’s advice, by 

examining the condition in which no workflow order was specified. To explore the potential 

influence of unspecified workflow roles, we compare the reliance levels of auditors in the 
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unspecified role condition against those in the two specified role conditions (AI-prepared and 

Human-prepared). Although this analysis is exploratory due to manipulation check failures 

and limited statistical power, it provides initial insights into how workflow ambiguity may 

affect auditor behavior.  

Specifically, we test whether participants in the unspecified condition show lower 

reliance on the hybrid specialist team's advice, relative to the clearly defined role conditions. 

This is consistent with the idea that auditors may be averse to ambiguity in specialist roles, 

particularly given their liability and accountability for the judgments they make in accordance 

with accounting standards (PCAOB, 2022f). When role information is missing, auditors may 

be less able to assess the credibility of each contributor’s input. This may lead them to 

discount the advice more readily when roles are unspecified. Additionally, prior research 

shows that situations of uncertainty lead to reduced reliance on AI-generated advice, due to a 

possible perception that algorithms are inflexible to more nuanced situations or a lack of 

understanding behind algorithm approaches to obtain a judgment (Commerford & Holman, 

2022; Dietvorst & Bharti, 2020). This implies that unspecified roles in hybrid teams may 

trigger similar effects.  

In the unspecified role condition, where no information on the order of the AI and 

Human specialist engagement was provided, manipulation checks reveal notable confusion 

among participants. After excluding manipulation check failures, only 19 valid responses 

remain, limiting statistical power. Comparisons between this reduced group and the human- or 

AI-prepared conditions reveal no significant differences in discount rates (all p’s > 0.10), 

likely due to the small cell size. 

To account for the possibility that in real-world contexts, where the roles of AI and 

human specialists are left unspecified, participants may form their own (possibly unconscious) 
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role assumptions (and thus answer the manipulation check accordingly). To examine this 

scenario, we re-analyze the data, now including all participants in the unspecified condition, 

even if they failed the manipulation check. Refer to Figure 10 for a visual representation of 

observed results for the three different role conditions (Unspecified, AI-prepared, and Human-

prepared). 

We run independent sample t-tests to compare the unspecified role condition to each of 

the other role conditions separately. We find that participants in the unspecified condition 

accepted significantly lower minimum discount rates than those in the Human-prepared 

condition (4.99 vs. 5.26; t(83) = 2.005, p = 0.048), indicating reduced reliance when workflow 

roles are unknown. However, there is no significant difference when comparing the 

unspecified role to the AI-prepared condition (5.15 vs. 4.99, t(75) = 1.077, p = 0.285). These 

results are further confirmed through simple contrasts. See Table 8 for raw means as well as 

results from an ANCOVA and simple contrasts. 

These findings suggest that when roles are unspecified, auditors may default to 

assuming that a workflow involving AI is implicitly AI-driven. This is possibly due to the 

common association of AI with preparatory or input-generated tasks, rather than as a quality 

control mechanism. These findings align with the idea that role ambiguity increases perceived 

algorithmic involvement, mirroring the effect observed when AI is known to be in the preparer 

role. This highlights a key practical insight for firms: When workflow role is not explicitly 

specified, auditors might make unintended role assumptions that reduce their reliance on 

hybrid AI-human specialist teams.  
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Figure 10: Unspecified Role Observed Results 

 

 
Notes: This figure presents a graph of the adjusted observed means of the suggested minimum discount identified 
by the participants when running an ANCOVA. Associated raw descriptive statistics are shown in Panel A of 
Table 8. The dependent variable, Reliance, is a discount rate (percentage) indicating how low versus high the 
minimum rate in the acceptable range the participant specified is (a lower minimum rate is closer to management 
and thus indicates lower reliance on specialist advice). The independent variable Role is manipulated where either 
AI is described as the preparer with a human reviewer on the specialist team (AI-Prepared), the human specialist 
is described as the preparer with an AI reviewer on the specialist team (Human-Prepared), or the description does 
not discuss workflow of the AI versus Human team members (Unspecified).  
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Table 8: Tests of Unspecified Role compared to Specified Roles 

 
 

 

Panel B: Analysis of variance 

     

Source of variation df SS MS F p-value 

Role 1 1.597 0.799 2.502 0.086 
Error 116 37.029 0.319   

 
Panel C: Simple Contrasts  

Contrast Mean 
Difference 

SE T Df p 95% CI 

Level 1 (AI-prepared) vs. 
3 (Unspecified) 
 

0.095 0.13  0.693 2 0.488  0.1 6, 0.365 

Level 2 (Human-
prepared) vs. 3 
(Unspecified) 

0.2 1 0.123 2.203 2 0.029 0.028, 0.514 

 

Notes: This table reports the results of an ANCOVA and follow-up simple contrast tests regarding the effect of 
Role (AI-prepared vs. Human-prepared vs. Unspecified) on Reliance on specialist advice. Refer to Figure 10 
notes for definitions of the variables. 
  

Panel A: Minimum acceptable discount rate, mean (standard deviation) [n] Cell 

  

Role   

Unspecified 
4.99  
(0.82)  
[42]  

 A  
   

AI-Prepared 

5.15  
(0.42)  
[35]  

 B  
    

Human-Prepared 

5.26  
(0.32)  
[43]  

 C 

 

Overall 5.13 

 
(0.58) 
[120] 

  



133 
 

Table 9: Supplementary PEQ t-tests 
 AI-Prepared Human-Prepared t p (one-sided) 
How would you attribute the overall 
advice from the hybrid specialist 
team across the two parties (AI 
System [0] vs. Human Specialist 
[10])? 

5.34 6.65 4.042 <0.001 

To what extent do you feel the AI 
system was ultimately responsible for 
the overall specialist team’s advice 
(Not at all [0] vs. Very Much [10])? 

5.83 3.65 4.959 <0.001 

How competent is the human 
specialist who provided input toward 
the specialist team’s advice (Not at all 
competent [0] vs. Very competent 
[10])? 

6.71 7.16 1.345 0.091 

To what extent did you feel that the 
human specialist provided advice that 
was generated independently from the 
AI system (Not at all independent [0] 
vs. Highly Independent [10])? 

4.46 7.56 7.236 <0.001 

To what extent do you feel that the 
Human Specialist over-relied on the 
AI System’s advice (Not at all [0] vs. 
Very Much [10])? 

5.91 2.95 5.905 <0.001 

Notes: This table depicts independent t-test results for certain post-experimental questions regarding the effect of 
Role (AI-prepared vs. Human-prepared). Refer to Figure 9 notes for definitions of the variables. 

4.4.3.3 Perceptions of Human and AI Specialists 

As part of the post-experiment questionnaire, participants rated the perceived 

competence, responsibility, and independence of both the AI and human specialist in the 

hybrid team. As expected, in the AI-prepared condition, participants were more likely to 

attribute the outcome and responsibility to the AI specialist and viewed the human specialist as 

more dependent on the AI. Specifically, as shown in Table 9, compared to the human-prepared 

condition, participants in the AI-prepared condition were more likely to attribute the outcome 

to AI (p <0.001), viewed the AI system as ultimately responsible (p <0.001), perceived lower 

competence of the human specialist  (p = 0.091), assessed lower independence of the human 

specialist from AI (p <0.001), and reported greater perceived over-reliance of the human 
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specialist on AI (p <0.001). These findings support our theoretical argument that placing AI in 

the preparer role shifts attribution of the outcome toward the AI specialist and reduces 

perceptions of human contribution.   

4.4.3.4 Moderated Mediation: Human Specialist Competence as a Mechanism 

Building on the observation that the AI-prepared role alters perceptions of human 

competence and responsibility, we further examine the mechanism by which workflow role 

influences auditors’ reliance decisions. As shown in Figure 11, we conduct a moderated 

mediation analysis using PROCESS Model 15 (Hayes, 2018). This model allows for testing of 

moderated mediation where we can embed all theoretical predictions (a main effect of role, 

moderation of role by innovation orientation, and moderated mediation of this effect through 

assessed competence of the human specialist). This aligns with our theoretical expectation that 

perceptions of human specialist credibility (measured by assessed competence), and the 

related impact on reliance decisions, varies based on auditors’ innovation orientation. 

We predicted that assigning the AI specialist to the preparer role would reduce 

perceived competence of the human specialist (due to primacy effects, algorithm aversion, and 

perceived human specialist overreliance on AI), which in turn would lower reliance, but that 

this pathway would be more pronounced among auditors lower in innovation orientation. 

Consistent with this expectation, we find a significant effect of workflow role on perceived 

human specialist competence (b = 0.7093, p = 0.0525, 90% CI [0.1097, 1.3088]). 
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Figure 11: Hayes Model 15 Moderated Mediation in the b path 
 

 

Role

Innovation 
Orientation

Reliance

b   0.3632, SE  0.1184, p   0.0031, LLCI  0.1659, ULCI  0.5605

b   0. 093, SE  0.3600, p   0.0525, LLCI  0.109 , ULCI  1.3088

A path b    0.2968, SE  0.1544, p   0.058 , LLCI   0.5542, ULCI   0.0393

c   path

Perceived
Competence of Human 

Specialist b   0.1948, SE  0.05 2, p  0.0011, LLCI   0.2900, ULCI   0.0996

                            :  0.1382, SE  0.0913, LLCI   0.2958, ULCI   0.003 

                   R    P                       H     S           R       
At Low IO   0.09 9, SE   0.0 1 , LLCI  0.0004, ULCI  0.22 4
At High IO    0.0403, SE  .0388, LLCI   0.1091, ULCI  0.0121

b1 path

b2 path
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As predicted, the relationship between perceived competence and reliance is significantly 

moderated by innovation orientation (b = -0.1948, p = 0.0011, 90% CI [–0.2900, –0.0996]). 

Specifically, auditors lower in innovation orientation placed greater weight on perceived 

human specialist competence when forming their reliance judgments, whereas auditors higher 

in innovation orientation were less sensitive to human specialist competence perceptions—

likely due to their openness for AI influence (see Figure 11).  Taken together, these results 

suggest that workflow role assignment in hybrid specialist teams influences reliance through 

perceptions of human specialist competence, but this pathway operates primarily for auditors 

low in innovation orientation. 

4.5 Conclusion 

Our findings highlight the practical implications of how AI is integrated into specialist 

team workflows when developing audit advice. Specifically, the assignment and 

communication of roles within hybrid AI–human specialist teams influence auditor reliance on 

the provided advice. Since firms can directly control both the design and communication of 

these roles, our results suggest that deliberate role choices can meaningfully influence how 

hybrid team advice is evaluated and used by auditors.  

Importantly, the effects of role assignment are not uniform across auditors. Their 

innovation orientation plays a critical moderating role. While audit firms often promote and 

communicate innovation broadly, our results indicate that not all auditors are equally 

predisposed to embrace it. Auditors with lower innovation orientation are less likely to rely on 

specialist advice, especially when AI plays the role of a preparer. These findings imply that a 

one-size-fits-all approach may not be effective. Additional support mechanisms, such as 
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targeted training, exposure to hybrid workflows, or transparency about the human specialist’s 

engagement, may be necessary to build trust especially among more conservative auditors. 

We also show that the communicated role of AI and human in hybrid teams influences 

how the attribution, responsibility, and overreliance of the human specialist is perceived.  

Additionally, we find that perceptions of human specialist competence mediate the effects of 

workflow role and innovation orientation on subsequent reliance on the hybrid specialist 

advice. This suggests that interventions targeting these underlying mechanisms could 

potentially mitigate the issue, for example by requiring human specialists to perform 

documented checks that show active engagement and input in the outcome. Future research 

could look at targeting these mechanisms more directly.  

Overall, our study offers actionable implications for firms considering integration of 

hybrid workflows into the auditing process. Focusing on training auditors to think 

innovatively and informing them as to how AI–human collaborations operate could be 

beneficial in terms of ensuring appropriate reliance. Additionally, when developing AI tools 

firms could consider embedding features that document human–AI collaboration steps to 

reduce perceptions of overreliance or opacity. Our findings also suggest a need for regulators 

to consider embedding in guidance how to assess the reliability of hybrid team outputs, 

particularly when responsibility is shared or ambiguous between human and AI counterparts.  

Importantly, we also add to the existing auditing literature on AI use in estimates and 

specialist advice by moving beyond binary comparisons of AI versus human (Commerford et 

al., 2021) and examining the nuanced effects of hybrid collaboration and role design. We 

demonstrate that algorithm aversion is not just about whether AI is used; it is also influenced 

by how AI’s role appears in a human–AI workflow. Our findings suggest that rather than 

viewing AI as a fixed input or tool, considering its role as a socially situated actor that 
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interacts with humans is important for determining how it can shape judgments of 

competence, credibility, and control. As AI becomes more embedded in team-based decision-

making, understanding the perception of its role may be critical to designing workflows that 

support, rather than undermine, sound professional judgment.  

We also add to the discussions around innovation and creativity in audit practice and 

theory (Bibler et al., 2025; Bryant et al., 2011; CAQ, 2018; EY, 2025; KPMG, 2021, 2023; 

Deloitte, 2022, 2024a; PwC, 2021; 2024a), by showing that individual differences in 

innovation orientation can impact how they perceive AI involvement in the audit process. Our 

findings suggest that innovation can be important in encouraging auditors to evaluate AI-

driven advice with an open mind rather than leaning on superficial cues, such as workflow 

order, as an indicator of quality. This contributes to a growing body of research suggesting 

that technical knowledge or expertise alone may be insufficient to foster high-quality 

judgments in evolving audit environments. Instead, a forward-looking mindset that is 

characterized by openness to novel approaches, comfort with ambiguity, and willingness to 

employ cognitive flexibility, may be increasingly beneficial to promoting audit quality. 

In this study, we looked exclusively at a situation in which the human and AI specialist 

team members came to agreement. Looking ahead, future research could build on this work by 

exploring settings where the human and AI specialists provide conflicting input, allowing 

researchers to examine how auditors resolve disagreement within hybrid teams. Another 

promising direction is to move beyond auditor reliance and investigate how hybrid teams 

themselves collaborate. We focus on third party reliance, but other process dynamics may 

influence the effectiveness of hybrid team output, such as accountability structures or division 

of task responsibility. As audit firms increasingly incorporate AI into their processes, 

understanding how to design and communicate these collaborations between humans and AI 
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will be critical to ensuring they are used effectively and responsibly. This study demonstrates 

that how we integrate and communicate AI’s involvement could be just as important as the 

decision to use AI at all. 
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4.6 Appendices 

4.6.1 Appendix A: Innovation Orientation Scale Measure 

Please rate how strongly you Agree/Disagree with the following statements: 
|------|------|------|------|------|------|------|------|------|------| 
 0     1       2       3       4      5       6       7       8       9     10 
Strongly Disagree   Strongly Agree 

 
Creative Orientation 

1) I use critical thinking skills to evaluate alternative solutions 
2) I seek out new ways to do things 
 

Learning Orientation 

3) I keep learning new technologies 
4) I keep acquiring new skill -sets that will help me become more innovative 
 

First-Mover Orientation 

5) I often discuss new ways of doing things with my supervisor/team 
6) I am the first one who brings new ideas towards auditing procedures 
 

Trust Orientation 

7) I trust new ideas even if I can’t see whether the vast majority of people around me accept them 
8) I don’t need to see other people using new innovations before I consider them 
 

Agility Orientation 

9) I embrace the challenge of unanswered questions 
10) I embrace the challenge of ambiguities 
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4.6.2 Appendix B: Description of the Hybrid Specialist Team 

The AI System and Human Specialist collect data from various internal sources (financial statements, 
meeting minutes, policy memos, etc.) and external sources (media, analyst reports, economic forecasts, 
regulations, etc.). They then use these sources to accumulate relevant information for a discount rate 
estimate. 
 
The order of the below two paragraphs were randomized: 
 
The AI System has been trained via supervised learning, where humans developing the algorithm used 
examples with real inputs and outputs to help the system learn to use inputs to predict outputs. This 
systematic training program is similar to how Human Specialists are trained to understand how certain 
data inputs impact the final output (the decision). The AI System is a Large Language Model (similar 
to ChatGPT) that is also trained to use human-like language when communicating. The algorithm is 
evaluated and improved regularly by both IT and valuation specialists.  
 
The Human Specialist has been trained via firm trainings where specialists use real-life examples with 
real inputs and outputs to help in developing their ability to use inputs to predict outputs. This 
systematic training program is regularly updated, and specialists receive ongoing training. As part of 
their performance evaluations, specialists’ technical knowledge is evaluated on a recurring basis.  
 

Specified Role Conditions Unspecified Role Condition 

Hybrid specialist workflow 

 

The AI System [Human Specialist] provides an initial estimate for 
the client’s discount rate. Then, the Human Specialist [AI System] 
reviews the    S     ’  [H     S         ’ ] estimate. This entire 
process of initial estimate, review, and rationale for any adjustments 
is fully transparent to the auditor and an overview is documented in 
the fair value memo you will later receive from the hybrid specialist 
team. The final estimate is the full responsibility of the audit team, 
who can independently determine the extent to which they incorporate 
the specialist team’s advice.  
 

• The    S      [H     S         ] first proposes an initial 
estimate for the client’s discount rate and provides underlying 
rationale for the development of this estimate to the H     
S          [   S     ]. 

• The H     S          [   S     ] then considers the 
information provided by the    S      [H     S         ] 
and evaluates the quality and makes any needed adjustments to 
the initial estimate.  

 

The hybrid specialist team 
collaborates to provide an estimate 
for the client’s discount rate. An 
overview of the process is 
documented in a fair value memo 
you will later receive from the 
hybrid specialist team. The final 
estimate is the full responsibility 
of the audit team, who can 
independently determine the 
extent to which they incorporate 
the specialist team’s advice.  
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CHAPTER 5 

GENERAL DISCUSSION 

5.1 Overview of Findings 

Auditing in modern-day, technology-enabled environments requires more than just the 

deployment of effective tools and innovative strategies—it also requires a nuanced 

understanding of how human auditors engage with and adapt to this changing landscape. This 

dissertation investigates how auditors’ judgments and decisions are shaped not only by the 

presence of innovative tools and approaches, but also by key human and contextual factors: 

the auditor's mindset, the medium through which they communicate with others, and the mode 

in which technology is incorporated into the audit.  

Across three experimental studies, I examine how human dynamics intersect with 

technology and innovation to influence outcomes such as fraud detection, the communication 

of advised skepticism, and reliance on hybrid specialist input. Collectively, these studies offer 

a better understanding of how auditors are not passive recipients of the technological 

transformation of audit work, but active participants whose human psychological factors need 

to be considered. Through these three studies, I aim to provide holistic insight into the broader 

question “What factors influence auditor judgments and decisions in technology-enabled 

environments?”  

The first study (Chapter 2) focuses on how approaching tasks with an innovation 

mindset in a data-analytics-enabled environment can aid in auditor fraud detection. Motivated 

by regulatory and firm-level calls for innovation (CAQ, 2018; IAASB, 2024; EY, 2025), and 

regulatory concerns about auditor fraud detection failures (CAQ, 2024; PCAOB, 2022b, 

2023a, 2023b, 2023c; SEC, 2022, 2024), as well as the dual role of audit quality and providing 
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client insights (Austin et al., 2021; Harris, 2017), this study demonstrates that priming auditors 

with an innovation mindset enhances their ability to generate both high-quality fraud 

procedures and novel client insights. These findings underscore the role of cognitive flexibility 

as a key theoretical mechanism through which auditors can better think outside the box to 

respond to fraud cues as well as manage dual goals (Amabile, 1988; James, 1995). 

Importantly, the results challenge concerns that evolving auditor goals, such as providing 

client insights, may come at the expense of audit quality (Austin et al., 2021). Instead, the 

evidence suggests that fostering creative thinking helps auditors meet audit and client 

expectations without sacrificing quality or efficiency.  

The second study (Chapter 3) turns to how the medium in which auditors communicate 

shapes informal advice-giving behavior among audit team members. Specifically, this study 

examines how responding to an advice-seeking subordinate using a smartphone versus a 

laptop influences the level of professional skepticism embedded in the advisor’s message. 

Drawing on literature suggesting that smartphones elicit greater self-focus and egocentrism 

due to their personal nature (Bar-Anan et al., 2007; Murthy et al., 2015), this study 

demonstrates that smartphone use interacts with the psychological distance of the advisor from 

the task at hand. The findings show that communicating via smartphone reduces the presence 

of skepticism-enhancing language in advice, but only when the advisor is psychologically 

closer to the task. Advisors with higher psychological distance do not experience negative 

impacts of smartphone use, versus a laptop, on the level of skepticism-enhancing advice. By 

introducing and conceptualizing the construct of professional skepticism-enhancing advice 

and operationalizing it using linguistic analysis (LIWC), this study contributes to a growing 

literature that explores how subtle linguistic features influence skeptical behavior (Aghazadeh 

et al., 2021) as well as the power of language and advice-giving.  
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The third study (Chapter 4) investigates how the mode of AI integration into audit 

processes influences auditors’ perceptions of and responses to hybrid human–AI output. 

Specifically, I manipulate the workflow role of AI versus human specialists in a valuation task 

(whether AI serves as a preparer or the reviewer of a valuation estimate) and examine how this 

affects auditor reliance on the resulting hybrid advice. Consistent with theories of algorithm 

aversion (Dietvorst et al., 2015, Commerford et al., 2021) and primacy effect (Steiner, 1979; 

Vinokur & Ajzen, 1982), auditors rely less on advice when AI prepares the estimate and a 

human reviews it, compared to when the workflow roles are reversed. This effect is most 

pronounced among auditors low in innovation orientation, highlighting the importance of 

individual differences in receptiveness to AI involvement in a human-AI workflow. 

Supplemental mediation analyses suggest that the results are driven by a lower perceived 

competence of the human specialist when AI is in the preparer role. Post-experiment questions 

reveal that this may be due to a greater attribution of the joint output to AI and a lower 

perceived independence of the judgment of the human specialist in the AI-prepared workflow 

condition. These findings shed light on how AI’s role, not just its presence, can influence how 

algorithm aversion manifests and affects auditor behavior in judgmental tasks (Commerford et 

al., 2021). 

5.2 Implications for Theory and Practice 

Taken together, the findings across the three studies underscore the critical importance 

of considering the human element in audit transformation and innovation. Rather than viewing 

technology simply as a tool with uniform effects, this dissertation positions technology use as 

a fundamentally social and contextual process. It frames audit innovation and change as part 

of a broader shift in how auditors think, communicate, and make decisions under evolving 
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expectations and constraints. In doing so, the dissertation contributes to a growing body of 

literature that emphasizes how auditor behavior is shaped by an interplay of cognitive, 

technological, and environmental factors (e.g., Bauer et al., 2020; Commerford et al., 2021; 

Brazel et al., 2024).  

5.2.1 Theoretical Implications 

First, this dissertation advances theoretical understanding of how innovation and 

creativity influences accounting and audit judgments (Bryant et al., 2011). Chapter 2 

demonstrates that an innovation mindset facilitates cognitive flexibility and enhances auditor 

performance, particularly in fraud detection and insight generation. While creativity and 

innovation have traditionally been underemphasized in accounting and auditing research (Al-

Beraidi & Rickards, 2006), the growing complexity of audit tasks and client fraud schemes 

demands flexible, adaptive thinking. Importantly, the rise in technological capabilities has 

introduced not only new tools but also new performance expectations, such as the delivery of 

client insights. This potentially alters the cognitive demands placed on auditors (Austin et al., 

2021; PwC, 2024a). The study in Chapter 2 therefore contributes to accounting research on 

creativity, mindsets, and goal conflict (e.g., James 1995; Bryant et al., 2011; Aarts & Elliot, 

2012; Brewster et al., 2021; Christ et al., 2016; Kang et al., 2020; Ricci, 2022; Cao et al., 

2022) by showing that creativity not only aids effective fraud idea generation but also helps 

reconcile performance pressures introduced by these evolving expectations. Additionally, 

Chapter 4 extends these insights by introducing innovation orientation as a key auditor 

characteristic. Results indicate that auditors with higher innovation orientations are less 

susceptible to algorithm aversion, which typically biases users against relying on AI–Human 
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generated advice. Hence, this dissertation highlights how an innovative approach can aid 

auditors in a changing technological landscape. 

Second, Chapter 3 emphasizes the importance of advice communication effects in 

audit settings. Though some research has discussed the importance of informal, real-time 

feedback for audit quality and audit training (Westermann et al., 2015), most research has 

focused advice on formal reviews or documented feedback (e.g., Brazel et al., 2004; Bennett 

& Hatfield, 2013; Andiola et al., 2021; Blum et al., 2022). Additionally, most advice literature 

focuses on the advisee’s perspective (e.g., Bonaccio &  alal, 2006; Kadous et al., 2013). As 

audit teams increasingly rely on digital and mobile communication (Bauer et al., 2022; 

Jefferson, 2024), it is important to understand how the medium of communication influences 

informal advisory interactions. This dissertation introduces the concept of professional 

skepticism-enhancing advice to capture the subtle yet powerful influence of device and 

psychological distance on informal, real-time advice in influencing professional skepticism 

among subordinate auditors. This is a novel approach to understanding a more indirect 

influence on professional skepticism. Chapter 3 demonstrates that device choice when 

communicating is not just a logistical matter but can affect message content and framing, with 

implications for audit quality. Moreover, the interaction between communication device and 

psychological distance reveals how behavioral tendencies (e.g., self-focus) are shaped by both 

technological and psychological contexts. This complements existing auditing literature to 

examine informal team dynamics and the everyday choices that shape skeptical behavior. It 

also provides a different lens for understanding professional skepticism with a more indirect, 

third-party perspective (i.e., the advice-giver, rather than the task performer themself).  

Third, Chapter 4 contributes to a deeper understanding of how AI’s specific role in 

audit workflows—whether as prepare or reviewer—influences auditor responses to AI–
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Human hybrid team outputs (i.e., advice). While emerging audit research as explored 

algorithm aversion and appreciation (Commerford et al., 2021; Peters, 2025), this study 

expands the conversation by examining the possibility that AI versus human is not always an 

either/or choice but can also operate in a collaborative capacity. This study complements 

recent research on hybrid teams (Rebensky et al., 2022; Hemmer et al., 2021; Krügel et al., 

2023) by shifting the focus to the evaluators of hybrid team output. The findings show that 

auditor reliance on hybrid advice is not determined solely by who delivers the advice, but also 

by how the advice was generated. This offers a nuanced extension of algorithm aversion 

theory, showing that auditors’ reliance depends on workflow structure and perceived process 

transparency, not just the presence of AI. The findings also highlight the role of individual 

characteristics, such as innovation orientation, in shaping auditor reactions to AI-involved 

workflows, reinforcing that technology does not affect all auditors uniformly. 

Fourth, from a methodological perspective, Chapter 3 highlights the potential of 

textual analysis as a way to systematically and reproducibly analyze rich text responses. While 

open text responses are often analyzed through manual coding, as employed in the Chapter 2 

study, emerging technological approaches offer new avenues for extracting meaningful 

insights from text. Chapter 3 builds on the use of LIWC, as applied in auditing contexts by 

Aghazadeh et al. (2021), to analyze language associated with professional skepticism-

enhancing advice. This study not only provides further validation of LIWC as a tool for 

capturing skepticism-related language but also extends its application to examine message 

framing. This reflects an important shift toward understanding not just the presence of 

skeptical content, but also how skepticism is conveyed and framed, which is crucial in an 

advice-giving context (Packard & Berger, 2017; Bonaccio & Dalal, 2006). By demonstrating 

the value of textual analysis for exploring nuanced, linguistic dimensions of auditor behavior, 
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this dissertation contributes to the methodological advancement of auditing research. In 

particular, it encourages more innovative, systematic, and scalable approaches to analyzing 

textual responses in auditing experimental research.  

5.2.2 Practical Implications 

This dissertation provides actionable insights for firms, individual auditors, and 

regulators seeking to improve audit quality in the context of ongoing technological and 

organizational change. These implications can be grouped into three key domains: firm 

training and culture, communication and workflow policies, and AI implementation strategies. 

In terms of training and workflows, the findings related to innovation mindsets and 

orientations suggest that firms should invest in cultivating an innovative approach in their 

auditors. Consistent with calls from regulators and professional bodies (e.g., CAQ, 2018), this 

could be achieved through training that encourages creative thinking, moving beyond 

traditional audit approaches. Organizational culture should emphasize openness to innovative 

and novel approaches and adaptability in uncertain environments. Additionally, training 

should sensitize managers to the influence their informal advice has on subordinates’ thinking. 

Even quick messages can shape how skeptical subordinates are, which could have impacts for 

both current and future audit quality.  

The findings on communication medium in Chapter 3 suggest that device choice is not 

merely a matter of convenience but should be an intentional choice, as it can systematically 

affect how managers communicate with their subordinates. Firms may wish to develop 

guidelines or nudges around device use in ambiguous, high-risk situations. Additionally, firms 

should reconsider how work is assigned and supervised. For instance, encouraging the use of 

laptops rather than smartphones for critical audit communications may enhance the skeptical 
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quality of informal advice. Findings indicate that psychological distance from a task can affect 

the quality of communication and mentorship. Incorporating varied mentorship models, or 

team rotations, could help ensure that auditors are properly trained and advised to be skeptical 

in environments where incentives may reduce quality of advice.  

The findings from Chapter 4 on hybrid AI–human workflow highlight the importance 

of clearly communicating AI's role in producing audit inputs. Firms should ensure 

transparency in AI’s involvement and consider how workflow framing may influence 

auditors’ perceptions of reliability, competence, and independence. Not only should the 

communication be clear but the way in which roles are designed should be carefully 

considered, based on how firms intend hybrid team outputs to be utilized. Beyond workflow 

design, audit firms could tailor AI training to individual auditors’ readiness. For instance, 

more structured support may be needed for less innovation-oriented auditors to build trust in 

AI-influenced advice. Additionally, auditors may benefit from clearer firm-level policies and 

documentation that explain the rationale for using AI in specific roles, aligning with regulatory 

expectations for specialist reliance (e.g., PCAOB 2022f; IAASB, 2008). This understanding of 

workflow impacts in AI–Human teams can also help inform standard-setting in environments 

where these types of teams are likely to be utilized, for example in standards relating to 

evaluating advice from specialists.  

Taken together, these practical insights underscore the importance of embedding 

human factors into the design of audit technologies, communication norms, and engagement 

workflows. By doing so, firms and regulators can better support auditor judgment in a rapidly 

evolving profession. 
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5.3 Limitations and Future Research 

This dissertation, while offering important theoretical and practical insights, also has 

several limitations. First, although the use of experimental designs allows for causal inference, 

it may limit generalizability to real-world audit settings. The simulated tasks and controlled 

settings may not fully capture the complexity of real-world audit practice or interaction with 

actual systems and teams (such as social dynamics, evolving characteristics of technology, and 

firm culture or policy). Further, Chapters 3 and 4 primarily focus on how auditors give or react 

to advice, leaving open questions about how advisees or advice intermediaries (such as 

subordinates completing a workpaper rather than the supervisor making decisive judgments) 

interpret and act on advice in these environments. Additionally, each study relies on short 

form responses and specific audit outcomes (such as lists of planned procedures, brief email 

responses, and discount rate assessments), which may not fully capture the broader impacts 

that each studied factor have on audit quality. Finally, while each study isolates one main 

construct (i.e., mindset, medium, or mode), audit settings often involve simultaneous 

interaction of these factors. Future research could examine how aspects of these dimensions 

jointly influence judgment.  

The limitations also open several promising avenues for future research. One direction 

is to further explore how innovation mindset, discussed in Chapter 2, interacts with other 

elements linked to creativity such as time pressure, team composition, or task ambiguity. 

Longitudinal designs could examine whether mindset interventions have sustained effects over 

time, or whether repeated exposure to innovation prompts sustain an effect on auditor 

performance. In the domain of communication, based on Chapter 3, future research could 

examine a broader range of device-mediated channels, such as video calls or voice messages. 
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Future work could also explore the advisee’s perspective, investigating whether subordinates 

interpret and respond differently to advice received via different devices, and how influential 

language differences (such as certainty and persuasive framing, as discussed in Chapter 3) are 

on subsequent action. Additionally, to expand on Chapter 4, future research could explore 

hybrid teams in other audit tasks beyond valuation, such as workpaper preparation or going 

concern assessments. Studies could also examine whether transparency about how AI was 

trained or validated, or if certain characteristics of the human and AI beyond role and 

innovation orientation (such as an auditor’s experience or trait skepticism and/or type or 

source of AI), moderate auditor reliance. Further, the effectiveness of firm-level policies or 

cultural norms, such as support and training for innovation and new approaches, in shaping 

auditor responses to AI remains an open question.  

5.4 Reflection 

Technology and innovation are reshaping the audit profession, not by displacing 

auditors, but by evolving their role. As the studies in this dissertation demonstrate, technology 

is not a neutral backdrop; it actively interacts with how auditors think, communicate, and 

evaluate evidence. The tools matter, but so do the people using them. This dissertation 

contributes to a growing body of literature emphasizing that the future of audit quality lies not 

just in smarter systems, but in smarter ways of engaging with those systems. By focusing on 

mindset, medium, and mode, this research reorients attention to the subtle, often-overlooked 

ways that technology and human judgment interact. Ultimately, ensuring high-quality audits in 

a digital era requires not only better technologies, but better understanding of the people that 

use them, and the contexts and environments in which the technologies are used.  
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