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Chapterr 3 Research methodology 

ThisThis chapter describes in detail the research methodology employed to test research 

hypotheseshypotheses offered in Chapter 2. The manipulation of each factor (reprocessability, 

evidenceevidence strength and cue multiplicity) at two levels results in a 2 by 2 by 2 between-

subjectssubjects experimental design. 199 participants were recruited from graduate accounting 

programsprograms and took part in a computerized experimental task. They assumed the role of 

thethe auditor in charge and were asked to value a client's finished goods inventory by 

statingstating their initial (pretest measure) and revised belief (posttest measure) in this regard. 

ManipulationsManipulations were introduced between pretest and posttest measures. This chapter 

describesdescribes the participants, the experimental equipment, the task and procedure of the 

experiment,experiment, the manipulations of the factors, and the measurement of the dependent 

variable,variable, manipulation checks, covariates and demographic variables. 

3.11 Introductio n 

Wee conducted a laboratory experiment to investigate and test research hypotheses regarding 

thee influence of evidence strength, reprocessability and cue multiplicity on belief revision 

strengthh in the context of auditor-client inquiry. We chose a laboratory experiment because it 

offerss several key advantages, such as manipulation of the factors of interest, measurement 

andd control of extraneous variables, assumption of causality among manipulated variables 

andd dependent response variables, and analysis of actual behavior in conjunction with salient 

attitudes,, judgments and opinions. 

Wee recognize that the major disadvantage of laboratory experiments is their low external 

validity,, arising from controlling the setting, contriving the task and using a non-random 

samplee of the population of interest. However, since the major purpose of this study is to test 

theoreticall  relationships, we deemed a laboratory experiment to be most appropriate since 

suchh testing requires a tightly controlled environment in order to rule out alternative 

explanationss for the results. 
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CHAPTERR 3 

Inn this chapter, we will first present the design employed in this experiment (Section 3.2). 

Then,, Section 3.3 describes experiment participants and how they were recruited. 

Participantss were given a performance incentive, which we present in Section 3.4. The 

experimentt was run in Dutch, for reasons presented in Section 3.5. We describe in detail 

experimentall  equipment, task and procedure in Sections 3.6 and 3.7. Section 3.8 explains 

howw factors were manipulated and Sections 3.9 through 3.13 describe the measurement of the 

dependentt variable, covariates, manipulation checks, demographics and additional variables. 

3.22 Research design 

Thee experiment reflected a 2 by 2 by 2 between-subjects, full-factorial, pretest-posttest 

design.. Thus, there were three independent variables (IVs). The manipulation of 

reprocessabilityy (present or absent), evidence strength (strong or weak evidence) and cue 

multiplicityy (high or low) resulted in eight treatment conditions (see Figure 3.1). Participants 

weree randomly assigned to one of the eight treatment conditions. Following the pretest-

posttestt approach, we measured participants' beliefs before and after the experimental 

treatment.. The 'posttest belief measure constituted the dependent variable (DV), and we 

usedd the 'pretest belief measure as a covariate (CV) in the analysis, to account for 

preexistingg anchor differences among participants. 
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FIGUREE 3.1: EXPERIMENTAL DESIGN 
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3.33 Participants and recruitment 

Participantss were practicing accountants enrolled in part-time graduate accounting and 

auditingg training programs. There were in total 199 participants - 136 (68.3%) were 

recruitedd from the accountancy program at the Universiteit van Amsterdam (UvA), 44 

(22.1%)) were recruited from the equivalent at the Universiteit Nyenrode (UN) and 19 (9.5%) 

weree recruited from the operational auditing program at the University of Amsterdam. UvA 

andd UN accountancy graduate students worked as practicing accountants and studied part-

timee to qualify for the title "Register Accountant", which is the Dutch equivalent to the 

Americann Certified Public Accountant (CPA) qualification. Most UvA graduate operational 

auditingg students were practitioners in the financial or not-for-profit sector and followed the 

part-timee education program to qualify for the title 'Register Operational Auditor'. Having 

obtainedd their graduate degree, operational auditors commonly work within internal audit 

departmentss at large companies, consulting firms or governmental bodies. Operational 

auditorss test process effectiveness and efficiency as well as compliance with law and 

regulations. . 

Givenn their training and professional experience, we expected that all three participating 

groupss would understand the experimental task. 

Duringg the introduction of their graduate training program, we had randomly assigned 

studentss to working groups that we also used when determining session dates and 

compositions.. We broadly informed all graduate students about the importance of this 

researchh project a few weeks in advance and asked them to participate on a given date. 

Programm coordinators agreed to provide students' class time to run experiments. In practice, 

whenn a group was scheduled for an experimental session, the lecturer announced this in the 

beginningg of his/her class and ended 45 minutes earlier that day. The experiment instructor 

pickedd up participants and led them to the computer lab, where instructions were given. Each 

participantt was randomly assigned to one of the eight experimental treatment conditions (as 

wil ll  be described in Section 3.7). Individual cell sizes for all eight conditions (see Figure 3.1) 

rangedd from 22 to 29, with a median cell size of 25 and a mode of 25.5. We ran 14 

computerizedd sessions and each session lasted approximately 45 minutes (including 

instructionss and debriefing). The amount of participants varied between 5 and 28 across 

sessions. . 
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3.44 Performance incentive 

Wee provided an incentive to perform well in the task to participants by giving them the 

opportunityy to win one out of two digital video cameras. The original idea was to include a 

performance-basedd incentive where participants would score higher winning chances when 

performingg well. However, this incentive system would have involved two problems. First, 

ass will be shown, the experimental task does not provide any criteria that could be used to 

comparee each participant's performance. Due to the vagueness of the provided information, 

thee task outcome is a very subjective belief measure without any absolutely correct or 

incorrectt answers. This in fact is not an uncommon problem in auditing experiments 

(Dopuchh 1992), where the dependent measure of interest is frequently a subjective one. 

Second,, by letting participants know what kind of performance would be measured before 

manipulationss were introduced, they would also have been influenced in their choice of 

informationn processing strategy. This would have potentially weakened the effect of one of 

thee experimental factors. More specifically, as described in Chapter 2, we expected that 

participantss would employ a sequential information processing strategy when they were able 

too reprocess evidence cues. However, suppose that in order to provide a performance-based 

incentive,, all participants knew beforehand what questions to expect following the evidence 

presentation.. In this case, even participants in the 'absent reprocessability' condition would 

mostt likely have updated their beliefs in a sequential mode rather than in a simultaneous 

manner,, thereby weakening the reprocessability manipulation. As discussed in Chapter 2, we 

cannott control whether participants in the 'absent reprocessability' condition actually employ 

sequentiall  or simultaneous processing. However, this does not invalidate our experiment, as 

participantss in the 'present reprocessability' condition could also vary with respect to the 

processingg mode employed the first time through the evidence. With regard to 

reprocessability,, subsequent iterations of evidence consideration would induce a sequential 

belieff  updating process not available to the 'absent reprocessability' participants. Hence, 

explainingg a performance-based incentive early in the experiment would not nullify the study 

results,, but could weaken the outcome by unintentionally inducing a sequential processing 

strategyy for all participants the first time through the evidence. 

Further,, the literature on incentive effects in experiments is generally not very conclusive. A 

revieww of experimental incentives concluded that incentives sometimes improve 
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performance,, but often do not even affect it (Camerer and Hogarth 1999). Consequently, we 

deemedd our incentive level to be satisfactory for the current study. Rather than providing 

performance-basedd incentives, we offered participants equal chances of winning a prize. 

3.55 Language 

Thee language of instructions and case materials was Dutch, since all participants were native 

Dutchh speakers. We deemed this choice particularly crucial for participants exposed to the 

highh cue multiplicity condition, where they watched a video of a person providing messages 

inn speech, requiring a high level of understanding from the participants. The researcher and 

nativee Dutch speakers translated case materials and measures from English to Dutch and 

validatedd translations subsequently. 

Thee next section presents the experimental equipment used in this study. 

3.66 Experimental equipment 

Thee computerized experiment was carried out in two locations. We conducted twelve 

sessionss (comprising 77.8% of the total sample) at the laboratory of the 'Center for Research 

inn Experimental Economics and Political Decision-Making' (CREED) at the Universiteit van 

Amsterdamm (UvA). The CREED computer laboratory has 28 partitioned units for 

participants,, each equipped with a computer. It also offers a reception room in which we 

instructedd and debriefed participants before and after each session. The remaining 2 sessions 

(22.2%% of the total sample) were held in a regular computer laboratory at the Universiteit 

Nyenrodee (UN). We partitioned the 24 computer units by the means of wooden screens, 

strategicallyy placed between computers. Instructions and debriefing took place in the middle 

off  the computer room, where participants and the instructor gathered around a table. 

Thee experiment was written in the programming language 'PHP', running on Internet 

Explorerr and requiring Real Player to play video and audio files. Participants were exposed 

too full screens, i.e., not showing any user menus or irrelevant buttons that might distract 

attention.. Depending on the stage of the experiment and the treatment condition, the screens 

displayedd study-relevant text, images, buttons and videos. Video files, used for the high cue 

multiplicityy treatment, were embedded in the web pages and we gave participants the 
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opportunityy to either play or stop the videos. We instructed participants to use the computer 

keyboardd and the computer mouse to move forward between screens, to activate audio and 

videoo files, and to fill  in responses where necessary. 

Wee further asked all participants to use the headphones placed in front of them. 

Theoretically,, only subjects in the high cue multiplicity condition needed headphones to 

listenn to high cue multiplicity messages conveyed by video. However, in practice, for 

reasonss of randomization, sessions included both high and low cue multiplicity conditions. 

Whilee entering the computer lab, participants walked past other computers than their own and 

couldd therefore easily see whether other participants were provided with headphones or not. 

Providingg headphones only to participants assigned to high cue multiplicity conditions would 

havee created a threat to internal validity in terms of "diffusion or imitation of treatments" 

(Cookk and Campbell 1979). In other words, we would have faced the risk that participants 

learnn of treatment differences, which in turn might have affected their responses. We reduced 

thiss risk by providing all participants with headphones. Further, to make the use of 

headphoness plausible, all participants were asked to listen to some instructions in audio 

format.. By activating an audio file, they heard a voice reading out instructions aloud. 

Computerss in the lab were linked through a local network to the server where the experiment 

softwaree was installed and where all response data was stored. 

Somee treatment conditions required participants to spend more time on the task as compared 

too others. As will be explained in more detail later, participants in the reprocessability 

presentt treatment condition were likely to finish later than others. To prevent 'fast' 

participantss from wishing to leave early and thereby affecting 'slow' participants, we 

implementedd a filler task subsequent to the experimental task and measures. 

Thee study instructor was present during each session and used the server to monitor the 

numberr of participants having completed the experimental task. Once all participants had 

completedd the task, the study instructor informed them that the study had now finished. 

3.77 Experimental task and procedure 

Beforee each experimental session, we prepared computers to roughly equal amounts of each 

off  the eight treatment conditions. Then, following the instructions given by the study 
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instructor,, we randomly assigned participants to one of the 28 (24) computers in the 

laboratory.. Each computer displayed a welcome screen on which participants were asked to 

waitt with proceeding until given a sign (see Figure 3.2). 

FIGUREE 3.2: SCREEN SHOT OF WELCOME SCREEN 

Oncee all participants were seated and had put on their headphones, the study instructor told 

themm to start by clicking the "Continue" button at the bottom of the screen. The following 

screenn once more reminded participants about the importance of leaving their headphones on 

att all times. This reminder was followed by a repetition of the study instructions. See 

Appendixx 2 for an English translation of the study instructions. 

Ass in most audit judgment and decision-making research examining the Belief Adjustment 

Modell  (Trotman 1998), participants in this experiment were asked to make a judgment based 

onn certain background information and the manipulated additional evidence cues. The audit 

judgmentt task that we used in this study concerned the valuation of finished goods inventory 
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forr a manufacturer of personal computers following client inquiry. We chose an inventory 

obsolescencee scenario because inventory assessment is a very subjective area, requiring 

auditorr judgment that can potentially be influenced by extraneous factors, such as the type of 

mediaa used for evidence conveyance. 

Participantss were instructed to assume the role of a partner in a large accounting firm, in 

chargee of the audit of a computer manufacturer called "MicroClone". According to the 

backgroundd case provided to the participants, the auditor's current task is to evaluate whether 

client-providedd explanations account for problems that have been detected in the company's 

finishedd goods inventory valued at €2 million. Specifically, a review of the situation reveals 

too the audit team that the company may have overvalued their inventory of 4lh generation 

personall  computers by about €400,000. 5th generation computers are becoming current 

standard.. Therefore, it seems that the 4th generation computers should be written off as 

obsolete,, since they will be difficult to sell at the estimated price. The case used in this study 

iss based on the instructional case "Microclone Inc." (Kistler and Strickland 1997). For an 

Englishh translation of the complete script used in the study, see Appendix 3. 

Wee pre-tested this background case to invoke a strong belief anchor regarding the suggested 

inventoryy write-down of €400,000. We expected that participants would strongly believe that 

thee inventory most appropriately should be written off by the amount of €400,000 after they 

hadd read the case. However, given individual differences, we could not rely on this 

assumption.. Therefore, we asked participants to state their current belief regarding this 

figure,, a measure used as a covariate during subsequent analysis. 

Next,, computer screens informed participants that the chief financial officer (CFO) of the 

companyy had been notified about the concerns raised among the audit team and that he 

reactedd by sending five explanations for why the 4th generation computers should be written 

downn at an amount less than €400,000. 

Thee same screen informed participants that they had no previous experience with the CFO. 

Thiss way, we held perceived source credibility constant and neutral across experimental 

conditions.. Even though the 'no previous experience' mention might have increased 

between-subjectt perceptions regarding source credibility, such variance was not expected to 

varyy systematically across treatment conditions. Instead, increased variance in this regard 
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wouldd necessitate more experimental power to detect hypothesized effects. See Appendix 4 

forr an English translation of this screen. 

Thee following screen introduced treatments in the form of five arguments provided by 

MicroClone'ss CFO in random order. Arguments were either weak or strong in nature, 

presentedd either in video (high cue multiplicity) or email (low cue multiplicity) format, with 

reprocessabilityy present or absent. Manipulations will be further described in the 

correspondingg sections. 

Wee designed all CFO-provided arguments, whether strong or weak to be consistently in 

disagreementt with the background case (i.e., discounting evidence). Thus, we expected that 

participantss would make downward belief adjustments regarding the inventory write-down 

estimation.. Specifically, the CFO's arguments provided motivations for why inventory 

write-downn should be less than €400,000 (thus disconfirming the current belief). The five 

piecess of evidence in their manipulated form were displayed one by one to participants. 

Moree details on the content and presentation of the arguments will be given in Section 3.8. 

Afterr the experimental treatment, participants were asked to state their updated belief 

regardingg the €400,000 figure, which we used as the posttest belief measure (dependent 

variable)) during analysis. We then exposed participants to a post-experimental questionnaire, 

collectingg data on manipulation checks (see Section 3.11), covariates (see Section 3.10) and 

demographicss (see Section 3.11). Finally, all participants were invited to fill  out a self-

assessmentt test called 'Brain Works' which assessed the functioning of their brain 

hemispheres.. As mentioned earlier, this filler task prevented participants from leaving while 

otherss in the room were still working on the task. Once the server had received experimental 

dataa from all participants, a program notified the instructor, who then told all participants to 

followw her back to the reception room. Here, participants were debriefed about the purpose 

off  the experiment and the manipulations to which they had been exposed. These 

manipulationss will next be described in more detail. 

3.88 Manipulations 

Wee designed this experiment in order to examine the effects of evidence strength, 

reprocessabilityy and cue multiplicity on auditors' belief revision strength, following client-

provided,, discounting evidence, as hypothesized in Chapter 2. The part of the study that 
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containedd experimental treatments was the presentation of arguments in favor of a lower 

write-down,, provided by the CFO of the audited company. Thus, CFO-provided arguments 

wouldd be either strong or weak ('evidence strength'), messages could either be reprocessed or 

nott ('reprocessability'), and cue multiplicity would be either high (video) or low (e-mail). 

Thee following three subsections review how treatment conditions were designed in this study. 

3.8.11 Evidenc e strengt h 

Ass reviewed in Chapter 2, the Belief Adjustment Model considers the strength of the 

presentedd evidence when predicting belief revision. Our research model and Hypotheses 1, 3 

andd 4 (see Chapter 2, Section 2.2.3 and 2.2.5) predict the main and interactive effects of 

evidencee strength on belief revision strength. With regard to evidence strength in an auditing 

context,, we concluded from our literature review on evidence strength in an auditing context 

(seee Chapter 2, Section 2.2.3) that evidence strength is related to message verifiability and 

sourcee credibility, objectivity and independence. We used these evidence characteristics to 

manipulatee evidence strength in the experimental design. 

Whilee the manipulation of verifiability was rather straightforward (as described below), the 

manipulationn of source characteristics required some creative thinking. The problem was that 

wee needed to hold the actual information sender in our experiment (the CFO) constant across 

conditions,, since changing this source across treatments would have introduced some 

problematicc confounds. Therefore, we decided to vary evidence sources within the messages 

thatt the CFO provided to participants. Thus, while the 'primary' evidence source in our 

scenarioo was always the CFO of the audited company, we varied the 'secondary' source of 

informationn across treatment conditions. 

Namely,, in each one of the five messages, the CFO referred to a secondary evidence source, 

alll  of which confirmed the argument that the CFO provided. Messages that we manipulated 

too be weak in nature referred to a source inside the company. Using an internal source was 

expectedd to create doubts among participants with regard to the source's independence. 

Further,, we designed this person's role description to poorly qualify him or her to make the 

statementt provided. We expected this mismatch of qualification to make participants 

suspiciouss about the credibility of the secondary source. For example, argument 1 (see 

Appendixx 5) concerned the instability of 5th generation computers. On the basis of an 

internall  memo by MicroClone's junior marketing manager, the CFO of the company claims 
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thatt 51 generation computers suffer from an overheating problem, which will make 

customerss continue buying 4th generation computers. Aside from this message, participants 

weree also exposed to the attached, unverified memo written by the junior marketing manager. 

Participantss in the strong evidence treatment condition (see Appendix 5, Argument 1) were 

exposedd to the same argument in terms of content. However, in this case, the CFO refers to a 

well-knownn computer hardware expert who confirms the overheating problem in a published 

article,, attached to the message. This secondary source is external to the audited company 

andd we therefore expected it to make a more independent impression on participants, 

strengtheningg the evidence accordingly. We also described the source as an expert in the 

field,, which was expected to raise its perceived credibility, another factor expected to 

increasee overall evidence strength. Further, in the strong evidence scenario, we informed 

participantss that the senior audit manager verified the genuineness of the published article, 

additionallyy increasing evidence strength by the factor of verifiability. 

Finally,, to further strengthen the evidence strength treatment, we manipulated wording of the 

argumentss to some degree. For example, in the weak evidence condition, messages were 

introducedd by the words "I have heard that...", while the arguments in the strong evidence 

manipulationn simply offered the statement, expected to strengthen the argument accordingly. 

Also,, in the weak evidence condition, the CFO mentioned that "there are rumors" while the 

strongg arguments were formulated with more certainty. For all of these wording 

manipulations,, see the underlined parts in Appendix 5. 

Ass a result, we manipulated evidence strength with regard to 1) source independence, 2) 

sourcee credibility, 3) evidence verifiability, and 4) (to a limited extent) equivocally worded 

arguments.. See Appendix 5 for a list of all strong and weak arguments used in thee study. 

Outt of the three treatments employed in this study, the evidence strength manipulation 

requiredd the most pilot testing. Pilot testing resulted in some relevant findings, which helped 

uss to further improve the evidence strength manipulation. 

Pilott testing 

First,, experienced, practicing auditors and accountants provided their input to aid creation of 

plausiblee arguments that would likely change an auditor's belief with regard to the inventory 
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valuation.. They also made first suggestions on how evidence strength could be manipulated 

inn these arguments. 

Then,, we carried out pilot tests among the same population as the experimental sample 

(graduatee accounting students), however, at two different Dutch universities (Vrije 

Universiteitt Amsterdam and Universiteit Maastricht). We exposed pilot participants to the 

experimentall  case and either strong or weak arguments and asked them to rate arguments in 

termss of their strength. After every pilot session, we initiated a discussion with the 

participantss where we debriefed them about the manipulations and asked them to make 

suggestionss for improvement. 

Pilott results primarily revealed that the chosen population seemed to have a distinct 

perceptionn of evidence strength in the sense that they put a lot of emphasis on external 

confirmationn when determining the strength of an argument. Moreover, pilot participants 

appearedd to be extremely suspicious and skeptical about the arguments provided by the CFO. 

Thiss makes sense when we consider that participants were asked to assume the role of the 

externall  auditor and most of them were being trained to become professional auditors. We 

concludedd that the difference between weak and strong evidence cues needed to be more 

extremee than initially expected. This finding also further motivated the importance of 

includingg other evidence sources than the CFO himself to substantially strengthen or weaken 

thee arguments. 

3.8.22 Reprocessability 

Messagee reprocessability is a medium's ability to allow recipients to go back and re-examine 

messagess that were received earlier. Chapter 2 (Section 2.2.4 and 2.2.5) and Hypotheses 2, 3, 

andd 4 reviewed how reprocessability is linked to the research model and thus affects belief 

revisionn strength. To investigate such effects, this study considers two treatment conditions 

off  reprocessability, i.e., CFO-provided messages are either re-examined or not. 

Recalll  that the experiment started with a detailed background description of the case, aimed 

too anchor participants' belief in the inventory write-down figure of €400,000 relatively high. 

Then,, participants were exposed to additional messages from the CFO of the company (in 

randomm order), explaining why the write-down amount should be lower than initially 

suggestedd by the audit team. Participants in the 'reprocessability present' condition were 

52 2 



RESEARCHH METHODOLOGY 

thenn asked to go through messages a second time, in any order. Thus, having processed the 

firstt round of all five messages, participants in this treatment condition had to click all of 

themm again to reprocess them in the order they wished. The program allowed participants to 

proceedd to the next screen only after they had reviewed all five messages a second time. 

Theyy were also given the opportunity to reprocess messages a third time, on a voluntary 

basis. . 

Onee might argue that forcing participants to review messages, whether they deemed this 

necessaryy or not, created a rather artificial and unrealistic situation. However, in this study, 

wee are not so much interested in the manner that reprocessability is used, as we are interested 

inn the consequences of reprocessability. Only by forcing participants to reprocess messages, 

wee can truly examine the effects of reprocessability on belief revision strength. 

Participantss in the 'reprocessability absent' condition were not given the opportunity to 

processs messages once more, but were instead linked directly to the screens displaying post-

manipulationn questions. 

Wee expected that participants in the 'reprocessability present' condition would require more 

timee than those in the 'reprocessability absent' condition. Therefore, all participants 

performedd a filler task (described in Sections 3.6 and 3.7) after the debriefing questions. 

3.8.33 Cue multiplicit y 

Besidess evidence strength and reprocessability, we manipulated CFO-provided messages 

withh regard to cue multiplicity. We define cue multiplicity as the extent to which a medium 

cann transmit peripheral message cues, such as auditory and visual cues. As further explained 

inn the preceding theory chapter (Section 2.2.5), this research considers only peripheral cues 

thatt potentially support the central message. Given this assumption, we posited in 

Hypothesess 3 and 4 that high cue multiplicity generally evokes peripheral processing by 

drawingg the message recipient's attention to the communicator's nonverbal language and 

behaviorr and thereby affects belief revision. 

Thee choice of communication media for the experiment, e-mail and video, was relatively 

simple,, as it is important to choose the extreme manipulations when testing causal 

relationshipss experimentally. First, we argue that electronic mail (e-mail), a well-known and 

widelyy used communication medium is low in cue multiplicity. Its capacity to convey 
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peripherall  cues is extremely limited because its predominant form of communication is 

writtenn text, which does not allow for any peripheral cues, such as facial gestures or voice 

intonations.. Participants in the 'low' cue multiplicity treatment condition thus received the 

fivefive messages by the CFO in text-based e-mail format, to keep the amount of peripheral cues 

ass minimal as possible. In this treatment condition, computer screens simply displayed 

messagess in the form of separate e-mail messages sent by the CFO to the participant. See 

Figuree 3.3 for a screenshot of a sample message screen in the low cue multiplicity treatment 

condition. . 

Messagee 2 

Please e 

Pleasee read the following message carefully. 

From:: Tom van Breukelen 

To:: You 

11 have heard that the 5th generation computers are not 
stablee yet. Therefore, 1 expect sales volume for the 4th 

generationn computers not to suffer from the introduction 
off 5th generation computers and to remain stable over the 
nextt year. 

Joss Smit, our junior marketing manager mentions in his 
internall memo that the 5th generation computers may 
sufferr from an overheating problem, and suggests to 
advisee customers to continue buying 4th generation 
computers.. Attached you will find a copy of this memo. 

continuee to the attachment after you have carefully read th ;; e-mail. 

Continuee | 

FIGUREE 3.3: SCREEN SHOT OF SAMPLE MESSAGE WITH LOW CUE MULTIPLICITY - E-MAIL 

Inn terms of cue multiplicity, the opposite most logical extreme on the cue multiplicity scale is 

transmissionn of messages in video format, since video has the potential to convey both 

audiblee (tone of voice, hedges and hesitation, etcetera) and visual (body language, facial 

expressions,, etcetera) information to the message recipient. A practical example here is 

communicationn that takes place via a video-conferencing system, an increasingly common 

medium,, particularly for business purposes. Since the current research focuses on 

asynchronouss communication (i.e., long time delays between messages), the presentation 

formatt chosen for the experiment is a set of five separate video files that were displayed on 

participants'' screens. We informed participants in the high cue multiplicity condition that 
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theyy would receive five video messages sent by the CFO via his company's video-

conferencingg system. Then, each of the following screens contained a video window, a 

'Play'' button and precise instructions on how to activate the video clip. For the rest, the 

screenss containing video messages were identical to the screens displaying e-mails by the 

CFO.. By clicking the 'Play' button, participants activated and played the video clip. Upon 

activation,, each video clip showed the CFO conveying a (either strong or weak) message, 

usingg the same wording as the corresponding e-mail. Each video clip was between 36 and 50 

secondss in length (depending on the length of each message). See Figure 3.4 for a screenshot 

off  a sample message screen in the high cue multiplicity condition. 

Messagee 2 

Pleasee watch the video clip carefully. Click the 'play' button under the picture to start the 
video. . 

s>n| | 
Pleasee continue to the attachment after you have carefully watched the video clip. 

Continue e 

FIGUREE 3.4: SCREEN SHOT OF SAMPLE MESSAGE WITH HIGH CUE MULTIPLICITY - VIDEO 

Wee recorded video messages with professional digital video equipment, an actor, and a 

professionall  cameraperson in order to produce high quality shots. As mentioned previously, 

ann assumption in this study is that the peripheral cues support the content of the message. In 

thiss case, the intention was to create a persuasive, yet credible environment for message 

conveyance.. An apparent threat was the risk of exaggerating the persuasiveness of the 

peripherall  cues. Imagine a CFO that conveys his/her message in an extremely enthusiastic 
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wayy by employing an abundance of facial gestures and body language, intended to make 

recipientss believe the message, but potentially having the opposite effect: Recipients, 

particularlyy auditors, might become suspicious about the intentions of the message sender. 

Thee main problem is that some individuals may interpret such strong signals as favorable, 

whilee others may suspect deceitfulness. To avoid such problems, the actor was instructed to 

appearr confident and credible, but to convey messages rather neutrally, i.e., to avoid too 

extremee nonverbal language. The actor learned messages and conveyed them as naturally 

andd neutrally as possible. 

Insteadd of exaggerating the power of acting (due to explained risks), we employed other -

subtlerr - peripheral cues in the video format to maintain a high level of peripheral 

persuasiveness.. As a result, the chosen actor was male, around fifty years of age, dressed in a 

darkk suit and wearing glasses, i.e., a stereotypical business professional, as portrayed in the 

masss media. The video clips show his head and upper torso (a so-called "medium shot") in 

ann office environment, i.e., seated at a desk in daylight with a computer next to him (see also 

Figuree 3.4). 

Duee to the evidence strength manipulation, every e-mail and video message was followed by 

ann attachment. The attachments were announced at the end of both video and e-mail 

messagess ("Attached you will find a copy of this article/memo"), and once participants 

proceededd to the next screen, there was no difference between attachments across cue 

multiplicityy conditions. Participants in both high and low treatment conditions read the 

attachmentss in text format. 

Next,, we describe how the dependent variable was measured in this study. 

3.99 Dependent variable 

Thee dependent variable to test our hypotheses was belief strength regarding the audited 

company'ss inventory valuation, following CFO-provided evidence. We measured belief 

strengthh based on the assessment made after the five CFO-provided explanations had been 

presentedd to participants (the posttest belief measure). What follows is the English 

translationn of the 7-point Likert measurement scale, employed in this study (1 = "Strongly 

disagree""  and 7 = "Strongly agree"): 
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Givenn the available information, I strongly believe that MicroClone should write 

downn their 4 th generation inventory by the entire amount of €400,000. 

Notee that most belief adjustment studies employ 100-point scales to measure participants' 

belieff  (e.g., Ashton and Ashton 1988; Dillard and Kauffman 1991; Kennedy 1993; Bamber et 

al.. 1997; Arnold and Sutton 1998; Monroe 2000). While such a scale would provide a higher 

degreee of variance, we here employed a 7-point Likert measurement scale. The reason for 

thiss choice is the risk of misunderstanding a 100-point scale in the current scenario. Pilot 

testss of the dependent measure employing a 100-point scale revealed that participants were 

confusedd when confronted with this scale. During debriefing, they explained that they were 

nott sure if they were asked to state their suggested percentage of the €400,000 write-down or 

indeedd their belief in the correctness of this amount. We found that a 7-point scale eliminated 

misinterpretationn of the measure. 

Sincee the background information on the experimental case suggests that inventory should be 

written-downn by the amount of €400,000, a low score on the 7-point Likert scale implies 

strongerr belief revision than a high score. 

Ourr ultimate interest lies in the extent to which participants revised their belief in light of 

client-providedd evidence. However, the revision aspect is not yet captured in the above 

measure,, because it does not express participants' initial belief (anchor) with regard to the 

write-downn issue. As will be explained in more detail in the following section, the inclusion 

off  the pretest belief measurement as a covariate in the final analysis enables hypotheses 

testingg with regard to belief revision. 

3.100 Covariates 

Accordingg to Field (2000), the purpose of including covariates in statistical data analysis is 

twofold:: Such an approach reduces within-group error variance and eliminates the potential 

effectt of confounds (Field 2000). In this study, we are interested in the effects of evidence 

strength,, reprocessability and cue multiplicity on belief revision strength. Obviously, many 

otherr factors may also have an influence on this dependent variable. We controlled for their 

effectt by either holding these potentially confounding variables constant or measuring them 

ass covariates and including them in the final analysis. This way, we can see what effect the 

factorss of interest have after reducing the effect of the covariate. 
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Onee of the central aspects in the Belief Adjustment Model is that individuals' beliefs always 

dependd on their initial belief, the so-called anchor. We expected that participants would 

differr individually across their initial belief levels regarding the suggested write-down 

amountt of 400,000, depending on various personality traits. Accordingly, we measured 

participants'' anchor employing the same measurement as for the dependent measure (see 

Sectionn 3.9). After they read the background material on the case, but before they reached 

thee five pieces of additional evidence (the treatment), participants were thus asked to state 

theirr current belief in an inventory write-down estimation of €400,000. This initial measure 

constitutedd the belief anchor or the pretest belief measure. 

Researcherss have employed different statistical models to examine the predictions of the 

Belieff  Adjustment Model and to control for individual anchor differences. The most popular 

approach,, also suggested by Hogarth and Einhorn (1992), has been to employ 'belief 

revision'' as the dependent variable, i.e., the difference between the pretest and the posttest 

measurementt (e.g., Ashton and Ashton 1988; Hirst 1994; Trotman and Wright 1996; Monroe 

2000). . 

Anotherr approach that controls for individual differences in the anchor is to employ an 

analysiss of covariance (ANCOVA) with the posttest belief measure as the dependent variable 

andd the anchor (pretest belief measure) as a covariate. This approach has been employed in 

somee studies examining the Belief Adjustment Model in auditing (e.g., Emby 1994; Messier 

andd Tubbs 1994) and is generally recommended for pretest-posttest designs (Maxwell and 

Delaneyy 1990; Bonate 2000). Further, the ANCOVA approach has been found to be more 

sensitivee to individual differences in the anchor (Messier and Tubbs 1994) than the first 

approachh mentioned. We therefore incorporated the pretest measure as a covariate in the 

finall  model to adjust for pretest differences. 

Further,, three covariates measuring various personality characteristics were considered for 

thiss study. First, the measure for risk propensity (Young 1985) assessed participants' 

likelihoodd to engage in a risky situation, which might influence to what extent they were 

willin gg to rely on information provided to them by the CFO. The assumption was that risk-

pronee individuals would find it easier to revise their initial belief based on the received 

information,, while risk-averse individuals would be more conservative in their second 
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assessmentt regarding the write-down situation. The following measure illustrates the 

measuree used for risk propensity in this study: 

Supposee you are in the following situation. Someone is willing to give you $500 

forr certain, or a gamble that pays $1000 with probability p and $0 with 

probabilityy of 1 - p. What should p have to be (between 0 and 1) so that you 

aree indifferent between $500 for certain and taking the gamble? 

Second,, participants' self-confidence was measured as it may also affect belief revision 

strength.. We assumed that the lower participants' self-confidence, the more conservative 

theirr belief revision might be. The following two measures illustrate the two items 

constitutingg the construct of self-confidence: 

Generally,, I feel very confident in my own abilities (7-point Likert scale). 

II am a very self-confident person (7-point Likert scale). 

Third,, we assessed participants' persuasive propensity, which was also expected to have an 

impactt on belief revision strength. As this study is about auditors' consideration of 

persuasivee messages, it is likely that generally easily persuaded individuals would be more 

inclinedd to accept the CFO's messages (i.e., make subsequent larger belief revisions) as 

comparedd to individuals with a low persuasive propensity. Persuasive propensity was 

assessedd using the following two measures: 

Usually,, I am easily persuaded by others {7-point Likert scale). 

Whenn people try to persuade me to agree with them, my initial tendency is to 

resistt their arguments (7-point Likert scale). 

Next,, we considered computer industry experience as a potential covariate, since the 

experimentall  case is a computer hardware business. One may argue that participants with a 

higherr level of knowledge about developments in this area make different judgments with 

regardd to inventory valuation than those that have no experience in the field. We expected 

thatt controlling for computer industry experience in the following manner would remove this 

potentiall  bias in the measure of participants' belief revision. 

II would consider myself up-to-date with developments in the computer 

hardwaree industry (7-point Likert scale). 

Too test whether participant responses vary by initial belief, personality characteristics and 

computerr industry experience we used ANCOVA, where we included all variables as 
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covariatess in the model to begin with. We then included only those variables that had a 

significantt effect on the revised belief measure (DV). The results will be presented in 

Chapterr 4. 

Finally,, since data was collected in two different locations using two different populations 

(Universiteitt van Amsterdam and Universiteit Nyenrode), location might have an effect on 

thee outcome variable, originating in differences with regard to e.g., setting, culture and/or 

hardware.. Since this is a nominal variable, we used regression to test whether participant 

responsess vary by location, as will be reported in Chapter 4. 

3.111 Manipulation checks 

Researcherss employ manipulation checks in experimental designs to confirm that 

experimentall  manipulation produced the desired psychological effect. In this study, 

manipulationn check questions were posed regarding the evidence strength, reprocessability 

andd cue multiplicity manipulations, to ensure that participants understood which treatment 

conditionn they were in. 

First,, the success of the evidence strength manipulation was measured by asking participants 

too respond on a 7-point Likert scale to a straightforward statement regarding the strength of 

thee evidence presented in the CFO-provided arguments (note that Tom van Breukelen was 

thee fictional name of the CFO in this study): 

Thee arguments in favor of a lower write-down provided by Tom van Breuketen 

weree strong (7-point Likert scale). 

Further,, we measured to what extent participants believed arguments to be convincing and 

credible.. These measures were used to further assess the success of the evidence strength 

manipulation. . 

Thee arguments in favor of a lower write-down provided by Tom van Breukelen 

weree convincing {7-point Likert scale). 

Thee arguments in favor of a lower write-down provided by Tom van Breukelen 

weree credible (7-point Likert scale). 

Second,, the manipulation check measure for reprocessability consisted of a statement 

regardingg participants' ability to review the CFO's messages before providing their final 

belief. . 
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Beforee providing my final write-down estimate, I was able to review Tom van 

Breukelen'ss explanations (7-point Likert scale). 

Duringg pilot testing, some participants in the reprocessability present treatment condition 

revealedd that they were well aware of the possibility to review messages once more, but did 

nott actually do so. Reprocessing of messages was perceived to be unnecessary according to 

thesee informants, because they deemed the information to be sufficiently clear during the first 

roundd of review. This participant input caused some concern regarding the manipulation 

success,, which is why we 'forced' participants to reprocess the evidence one time, as 

describedd in Section 3.8.2. 

Third,, the success of the cue multiplicity manipulation was measured by asking participants 

too agree with one of two statements: 

Checkk one of the two items: 

00 I was able to view Tom van Breukelen's responses in e-mail format. 

00 I was able to view Tom van Breukelen's responses in video format. 

3.122 Demographic s 

Wee further asked participants to respond to a number of demographic questions. Besides age 

andd gender, we were interested in what year of their graduate program they were enrolled. 

Further,, we knew beforehand that participants would differ to some extent across educational 

background.. Namely, while some graduate students have a University business or economics 

degree,, others may have followed a more vocational education, namely 'HEAO/HBO' and 

'NIVRA',, both practically oriented business degree programs. Finally, to get an idea about 

participants'' work experience, we asked them how many years they had been working within 

accountingg and/or controlling. See Appendix 6 for an overview of the demographic measures 

usedd in the study. 

3.133 Additiona l measure s 

Participantss also rated to what extent they believed the source (as a person) to be trustworthy 

('sourcee trustworthiness'), persuasive ('source persuasiveness') and to what extent he seemed 
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confidentt in his arguments ('perceived source confidence'). These additional constructs were 

measuredd in the following manner: 

Tomm van Breukelen seemed trustworthy (7-point Likert scale). 

Tomm van Breukelen was convincing (7-point Likert scale). 

Tomm van Breukelen was confident in his arguments (7-point Likert scale). 

Noo theoretical reasoning underlies the measurement of these constructs. Rather, these 

measuress were used for potential post-hoc analyses, which could cast additional light on 

empiricall  findings. 

3.144 Summar y 

Thiss dissertation employed an experimental approach for data collection and analysis. To test 

researchh hypotheses, 199 practicing, graduate accounting students participated in a 

computerizedd experiment, where they assumed the role of an auditor in charge for a financial 

audit.. We asked participants to state their belief with regard to the current state of the client's 

inventoryy valuation before and after they were exposed to persuasive messages by the 

company'ss CFO, motivating a lesser write-down than suggested. We measured the extent to 

whichh participants were affected in their belief revision by (1) the evidence strength of CFO-

providedd messages, (2) the level of reprocessability that the medium allowed for, and (3) the 

levell  of cue multiplicity that the medium offered. 

Dataa was analyzed according to the pretest-posttest design, where participants' initial belief 

(anchor)) was used as the pretest measure and covariate, and their final belief was used as the 

posttestt measure and dependent variable. 

Extraneouss factors that could potentially influence belief revision were either measured and 

includedd as covariates or held constant. Also, the process of randomization ensured that any 

extraneouss differences between treatment groups were due to chance. 

Thee next chapter presents the data analysis and study results. 
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