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Auditor’s Adoption of Technology:  A Study of Domain Experts

ABSTRACT:

This study investigates auditors’ acceptance of technology software tools.  Specific factors are identified that explain and predict if auditors’ will use software tools provided by their firm.  The results of the study suggest that the primary components of the Theory of Planned Behavior provide significant indicators of behavioral intention.  A proposed decomposed Theory of Planned Behavior also provides significant cognitive and emotional components in auditors’ choice to accept technology.  In addition to the additional decomposed components, specific variables of experience and organizational factors are specifically introduced in the theoretical model. These results suggest that firms investing in technology tools for auditors should carefully consider the cognitive and emotional components of attitude, subjective norm and perceived behavioral control when investing in technology tools for use in the audit practice. 

Auditor’s Adoption of Technology:  A Study of Domain Experts 

I.  INTRODUCTION

The Panel of Audit Effectiveness states that “Auditors also will find that they must expand their technological knowledge and skills, devise more effective audit approaches by taking advantage of technology ….” (2000, p.171).  To accomplish this, audit firms provide their professional staff various technology tools designed to support various aspects of the audit process.   Prior research on audit technology has investigated the design, use and reliance on decision-aiding tools and expert systems (Eining, et al. 1997), but little has been done to consider the adoption of technologies in an audit context.  The current study draws on prior research in accounting, information systems, and social psychology to examine the factors that will lead auditors to choose to use new technology in the course of their professional responsibilities. This study extends prior adoption of technology research in two important ways.  First it expands the theory by studying domain experts (i.e., auditors), and second it expands the theory by separating the constructs into emotional and cognitive components.  In addition, the current study explicitly includes both experience and organization variables.

Specifically the study answers the following research question, what factors will lead auditors’ to adopt new technologies?  Results from this research will provide insight for audit firms as they develop and introduce new technologies.  Understanding the antecedents to adoption will help in the formulation of implementation and use strategies.  The results of this study will also provide insight for researchers by expanding  the theories on technology adoption.   

The current study draws on the Social Psychology Theory of Planned Behavior (Ajzen 1991) to provide a model for the examination of technology adoption.  The study also includes background research in behavioral accounting and information systems that provide insight into experience and organizational factors.  Utilizing research in each of these disciplines enriches knowledge gained in the study.

The technology tools selected for this study are designed for gathering and organizing client data for evidential matter. Specifically those designed to identify access control settings on a system for system auditors and collect and organize financial data for the financial auditors.   This software was selected for two reasons.  First, the use of this software is typically voluntary and not mandated by the audit firm.  Second, data collection software is not a tool that takes the place of human judgment as an expert system may, rather the goal for this software is to assist the auditor in improving time efficiency to collect and organize data for evaluation and judgment.  

The remainder of the paper is organized as follows: The next section discusses prior literature in the adoption area and the literature pertaining to experience and organizational factors variables, section three discusses the theory and literature from Social Psychology and develops the hypotheses, section four describes the methodology for the study, section five presents the results, and the final section provides conclusions and discussion.  

II. BACKGROUND AND LITERATURE REVIEW

The purpose of this study is to examine the factors that are important in the decision to adopt new technologies. To provide a better background, we first review the relevant literature from information systems and behavioral accounting.  

Information systems research on adoption of technology has followed psychological work related to the relation between attitude and behavior.  Two theoretical models have been used to predict system or technology use.  These are the Theory of Planned Behavior (TPB) (Ajzen 1991) and the Technology Acceptance Model (TAM) (Davis, Bagozzi et al. 1989),(Davis 1989).   Both were developed based on the work of social psychologists Ajzen and Fishbein (Fishbein 1979) and of a social cognition psychologist (Triandis 1979; Wood and Bandura 1989).  The TAM model primary constructs include ease of use and perceived usefulness.  These two variables have been very useful in predicting the overall acceptance of a system, but they do not allow an interested party to understand the underlying cognitive and emotional drivers for the user’s perceptions.  Further expansion of the TAM model has led to the inclusion of external variables that had been omitted since Davis’ original model was developed (Venkatesh and Davis 2000) such as voluntariness.  The new TAM2 model measures attitude in several constructs including ease of use and perceived usefulness.  

Taylor and Todd (1995) compared the TAM and TPB using students’ use of a computer technology center.  They found that a decomposed TPB model performed best in predicting use (Taylor and Todd 1995).  A decomposed TPB model also was predictive in an environmental study involving composting (Taylor and Todd 1997).  Because the current study is interested in elementary and antecedent variables of adoption of technology tools by auditors, this research will use and expand the Theory of Planned Behavior (TPB) by decomposing the constructs into emotional and cognitive components to assist in identifying more detailed components of behavioral intention.  Decomposing the model to context related variables was prescribed by Ajzen (1991).  In addition, the core components of TAM did not predict use while subjective norm and job requirements did in a study looking at an investment bank using brokers and sales assistants (Lucas and Spitler 1999).  The background of the attitude to behavior theories will be discussed in more depth in the theory section of this paper.

An assumption in the adoption literature has been the apparent voluntariness of use by the potential users of the system.  Research is beginning to investigate how external factors such as voluntariness, and experience may impact a decision to adopt technology (Harrison, Mykytyn et al. 1997).  For the current study, users may not have the ability to voluntary choose the procedures or use of the proposed system.  O’Keefe, Siminic et al. (1994), argue that audit firms seek standardization to enhance audit quality through training and manuals that may impact the voluntariness of adoption.  The current study includes the national office (policies) as a potential influence and is included in the tested model.  The study includes these as measures in the theory following Hogarth’s (1991) suggestion that management variables may be more important than judgment issues, and corporate cultures affect attitudes that may impact decisions.  This study provides a potential that the voluntary nature of the adoption may be a continuum from totally voluntary to totally involuntary (firm mandated).  As mentioned above, prior research indicates that an audit firm may have several reasons for wanting consistent fieldwork methods and workpaper organization including standardizing audit quality.  Some other reasons may include, but are not limited to litigation risk, workpaper review efficiency, and standardizing training techniques in the field.  


Little research has been done to expand the acceptance of technology to domain experts such as auditors to understand the factors they perceive as important to accepting technology to assist them in their job tasks.  One study that has studied adoption with a business user setting is (Lucas and Spitler 1999).  In their study, stockbrokers and sales assistants were provided new PC workstations to assist them with brokering stock transactions and providing customers with information.  The study found subjective norm to be a significant factor and perceived usefulness and ease of use as not significant for the combined groups.  

In important contribution accounting research provides the adoption of technology by audits related to the effects of experience on decision making, for example (Abdolmohammadi and Wright 1987) (Bonner 1990), (Libby and Frederick 1990).  Little research has been done combining the existing research on experience with acceptance of technology.  Experience may impact domain-specific knowledge acquired over years of training.  As Libby and Frederick (1990) state; 

“understanding what differentiates experienced from inexperienced auditors’ performance and knowledge will aid the efficient development of such systems.  Training or decision aids can produce the greatest potential gain in situations where differences between experts’ and novices’ knowledge and performances are the greatest.  Developing systems which focus on teaching or making available the knowledge which is unique to the more experienced individuals would provide the greatest benefit and allow the use of less costly, less experienced personnel in some tasks.”  

By using technology software tools to assist in the gathering and organizing data, audit firms may be able to provide the ‘unique knowledge’ of more effectively gathering and organizing evidential matter.  Experience may impact the acceptance of technology by auditing professionals in several ways.  These include experience related (1) task-specific knowledge, (2) a potential dilution affect, (3) auditor learning (cognitive load) and task complexity or task structure.  Each of these experience related variables are individually discussed below.

Prior research has demonstrated that auditors with more experience have the capacity to recall more potential errors, perceptions of the frequency of occurrence of financial statement errors become more accurate (Libby and Frederick 1990) (Tubbs 1992).  Additionally, the control objective violated when an error occurs is a feature that becomes relatively more salient to the auditor with experience (Tubbs 1992).  These findings relate to the more general domain-related knowledge.  This study is interested in the task-specific knowledge.  Bonner (1990) identifies the importance of task-specific knowledge or how task-specific knowledge can affect performance in various components of judgment.  Additionally she states that in a the control risk task the auditor elicits cues from memory or from aids such as audit manuals and combines these with specific measures from the audit client to form a risk assessment (Bonner 1990).  In the current auditing environment, specialized audit personnel are given the task of assessing the control risk.  These systems auditors not only have the overall control judgment task, but collecting the client data can be very difficult to collect and organize in today’s distributed environments running complex accounting and enterprise-wide systems.  While the experienced auditors who possess the requisite procedural knowledge to seek only relevant evidence (use a directed search strategy) may not need the technology tools, the lesser-experienced staff should benefit from technology tools designed to collect and organize audit evidence.

2) dilution: Shelton investigates the “dilution effect” that irrelevant information weakens the implication of relevant information (Shelton 1999).  The dilution effect research extends from the seminal work by Nisbett and Ross (add cite).  Shelton finds support that experience mitigates the dilution effect.  This study argues that an audit team (and firm) may attempt to mitigate a potential dilution effect by encouraging staff to use ‘technology tools’ in the gathering and organizing audit evidence for evaluation.  By using the technology tools, auditors (experienced and inexperienced) will be able to use a directed search strategy.  Although the experienced auditors may not need the technology tools, the lesser-experienced staff should benefit from technology tools designed to collect and organize audit evidence.    

3) learning/cognitive load/ task environment: 

Gathering the necessary data evidence in a complex system may also be considered a semi-structured task.  The importance of this distinction is that a semi-structured task requires both declarative and procedural knowledge to perform the task well.  Therefore, the audit team has an incentive to mitigate the dilution effect, make the gathering evidence as efficient as possible (for both time efficiency and cognitive load), and concentrating on developing audit procedural knowledge for judgment decisions.  Using the Simon decision framework of intelligence, design and choice, Abdolmohammadi and Wright (1987) outline tasks as structured, semi-structured, and unstructured.  Using the Abdolmohammadi and Wright task complexity and decision process, this study considers the task of acquiring client data and making control assessments a semi-structured task.  To assist the staff auditor’s growth and knowledge acquisition toward judgment tasks, the subjective norm component of the TPB should be significant indicating the encouragement of superiors to support a learning environment.

In conclusion, experience factors are expected to impact the acceptance decision in two possible ways.  First, task-specific knowledge provided by the technology tools should increase the impact of the cognitive attitude variables and the subjective norm of superiors encouraging the use of the tools.  Second, the dilution effect if recognized by supervisors should make the adoption influence of subjective norm more significant.  Finally, the semi-structured task environment and complexity may encourage the use of tools that could simplify the process.  This task structure infers a cognitive over emotional variables resulting in more predictive power. 

III. THEORY

In the mid 1900’s the psychological research debate included a mixed conclusion as to the ability to predict behavior from attitude. More recently, some agreement has been reached that the key to predicting behavior from attitude is by measuring each at the same level.  In other words, a global attitude will match a general or global behavior, and a specific attitude (attitude toward an object) will match the behavior related to the specific object.  So, the psychological research has recently been focused on when not if attitude leads to predictive behavior.  The predecessor to the Theory of Planned Behavior (TPB) is the Theory of Reasoned Action (TRA).  Fishbein and Ajzen’s (1979) Theory of Reasoned Action (TRA) included two constructs of attitude and subjective norm to predict behavior.  The TRA was expanded to create the TPB by including a third construct of perceived behavioral control (Ajzen 1991).  "The TPB is an extension of the theory of reasoned action made necessary by the original model's limitation in dealing with behaviors over which people have incomplete volitional control (Ajzen, 1991, 181)."      

The Theory of Planned Behavior (TPB) suggests three moderating variables of attitude (AT), subjective norm (SN), and perceived behavioral control (PBC) lead to behavioral intention (BI) that leads to actual behavior as shown in Figure 1 (Ajzen 1991).  In addition, perceived behavioral control is also modeled to be a direct moderator to actual behavior.  Ajzen suggests that in the application of the theory  "the measures of intention and of perceived behavioral control must correspond to or be compatible with the behavior of interest.  That is, intentions and perceptions of control must be addressed in relation to the particular behavior of interest, and the specified context must be the same as that in which the behavior is to occur (Ajzen 1991, 185)."  By including the construct of behavioral control, the TPB considers situations that people may have an attitude and subjective norm that supports the behavior, but if the individual knows he or she cannot physically perform the behavior, the individual may not possess an intention toward the behavior.   This is an important development of the theory, and important as we consider the context of our study.  Some question the necessity of distinguishing the factors or construct toward behavioral intention, but Ajzen argues that greater distinction is possible and important if the distinction captures more variance in the behavior intention (Ajzen 1991).

[Figure 1 here]

The current research proposes that the contextual factors in an auditing environment are important for predicting the behavioral intention to use technology.  In addition, differentiating the existing constructs into cognitive and emotional aspects a proposed model for predicting and explaining the factors of auditors’ use of technology tools.  In the next section, the cognitive (rational) and emotional differentiation within the constructs of the theory is developed. 

This research proposes relevant variables of experience and organizational factors within the TPB in understanding technology acceptance in auditing firms.  The factors are presented in figure 2.  The specific variables are included because of their apparent relevance to the auditing context.  Other research should consider the context and domain of interest for choice of other variables that are specifically related to emotional and cognitive components of the constructs. 

[Figure 2 here]

EMOTION AND COGNITION:


It is important to define the social psychological terms as they will be used in this study.  Specifically the terms affect, persuasion, emotion, attitude and mood.  Affect is a generic term for a wide range of preferences, evaluations, moods, and emotions.  Preferences include relatively mild subjective reactions that are essentially either pleasant or unpleasant (Fiske and Taylor 1991).  Evaluations are simple positive and negative reactions to others (Fiske and Taylor 1991).  Fiske and Taylor (1991) also suggest that preferences and evaluations may be distinguished from affects that have a less specific target, that is, moods.  Attitude represents a summary evaluation of a psychological object captured in such attribute dimensions as good-bad, harmful-beneficial, pleasant-unpleasant, and likable-unlikable (Ajzen 2001). Emotion refers to a complex assortment of affects that can imply intense feelings with physical manifestations.  Emotions can be short term or long term, but they usually do not last over periods as long as preferences and evaluations (Fiske and Taylor 1991).  These terms can be interpreted at different levels based on the accepted definition.  This paper uses emotion on an antecedent level to attitude because of the cited literature and stated definition above.  

In Cacioppo and Gardner’s review article of emotion (1999), they argue for the existence and important role of emotion in decision-making.  While emotions can often lead to unproductive outbursts, they can also play a constructive role for the human experience (Cacioppo and Gardner 1999).  Thus, emotion is not necessarily bad in decision-making and behavior.  A quick example may help clarify this point.  If a hiker sees a venomous snake, a quick emotional response that causes a nearly instantaneous retreat decision and behavior can save the person from a painful experience.  Depending on the decision context, it may be the wisest choice to use a heuristic over a systematic approach introducing a strong weight on an emotional or affective schema to improve the decision time and possibly the outcome accuracy.  Chaiken (1980) discusses the heuristic versus systematic view of information processing on persuasion.  

The emotional and cognitive (rational) elements that may appear in decision-making are exemplified in the Affect Infusion Model (AIM) (Forgas 1995).  Forgas (1995) defines affect infusion as “the process whereby affective loaded information exerts an influence on and becomes incorporated into the judgmental process, entering into the judge’s deliberations and eventually coloring the judgment outcome.”  In a technology setting, a person may view adopting e-mail to get a message to a co-worker a good or bad choice for a variety of reasons.  First they may choose to adopt e-mail because they like the idea of using technology.  The liking technology indicates an emotional preference.  A person who adopts e-mail because they view it as time efficient (not having to have a two-way conversation via phone or face-to-face) is making what this study calls a cognitive or rational choice based on time efficiency.  Differentiating these two types of adoption characteristics can benefit designers and providers of systems in obtaining maximum utilization of the technology tools.


Differentiating attitude into affective and cognitive components is not entirely new.  Attitudes toward some objects rely more on affect than cognition, whereas attitudes toward other objects rely more on cognition than affect (Kempf 1999).  Kempf found that based on the type of computer program being evaluated (game versus grammar checking) that feelings versus brand attributes were more influential on attitudes.  It has also been shown that individuals differ in their reliance on cognition versus affect (emotion) as determinants of attitude, and that the two components also take on different degrees of importance for different attitude objects (Ajzen 2001). 

HYPOTHESES:

The TPB predicts each of the constructs of attitude, subjective norm and perceived behavioral control will be significant predictors of behavioral intention.  Therefore, the initial investigation is to test the theory’s prediction of its global constructs leading to behavioral intention.  Stated in the alternative:

H1: The global constructs of attitude, subjective norm, and perceived behavioral control will be significant in identifying behavioral intention to adopt technology. 

Experience can be a persuasive factor in a person’s perception or knowledge structure.  It is hypothesized that experience will be a significant factor in the behavioral intention for adoption of the technology. 

H2: The domain expert’s experience will be a significant factor toward adoption of technology. 

 Emotion and cognitive components of information processing can impact the decision process through the type of processing (heuristic or systematic) and through retrieval (accessibility) from memory. Where Kempf (1999) found a difference in the decision object (type of software), this research predicts a unique contribution of emotional and cognitive components within the constructs of the TPB.

H3: The cognitive and emotional variables will have significant impact toward adoption of technology.

IV. METHODOLOGY


To investigate and test the hypotheses, a preliminary survey of financial and system auditors was conducted.  The auditors are professionals of a single “Big 5” firm office located in the United States.  For descriptive statistics of the participants, see Table 1.  This group is the first of a broader study that will include groups from several offices of at least three firms throughout the United States.  Since this is the first set of data, we are only able to test the Theory of Planned Behavior, the decomposition of the theory into cognitive and emotional components, and a potential experience factor.  Additional organizational factor testing will be addressed as data is collected from multiple offices and multiple firms.  

[Table 1 here]

The survey instrument is adapted from several validated and published instruments on adoption research (Taylor and Todd 1995),(Harrison, Mykytyn et al. 1997).  These instruments are modified to the auditing and specifically to the software in the current context.  In addition to the authors reviewing the instrument for readability and validity, two additional research faculty and a member of the participating firm reviewed and tested the instrument on multiple occasions to ensure appropriateness and readability.  

34 financial and system auditors completed the survey.  The survey instrument is composed of 26 questions related to the theory’s constructs.  The global measures of attitude (AT), subjective norm (SN), perceived behavioral control (PBC), and behavioral intention (BI) have 4, 4, 3, and 4 questions respectively.  The remaining questions relate to specific emotional, cognitive, organizational, and experience components within the constructs.  The instrument was designed and posted on an internet site (web-page) managed by the authors.  The web site is designed to lead the participant to the appropriate instrument.  The financial and system auditors are guided to separate surveys so the different groups would easily recognize the appropriate wording surrounding the technology tool names.  The questions were identical for each group with the exception of the naming of the technology tools.  The instrument measures followed the TPB call for 7-point lickert scale.  See appendix A for the complete instrument.  The results for each participant were automatically recorded in one of two data files on the web-page server.  A data file for each group was downloaded and used for the analysis.

To request participation, an e-mail message was distributed by a high-ranking partner of the firm asking both financial auditors and system auditors to voluntarily complete the on-line survey.  The participants were assured that their responses would be confidential and the survey did not capture any specifically identifiable information from the participants.  The e-mail included a link to the research web-page to facilitate the participants access to the instrument.  Although the participants include members of each level of the firm, the request for participation occurred one week before a national tragedy that may have adversely impacted the response rate.  A second request has not been sought at this time.

SETTING:

The study utilizes two groups of auditors.  The groups are system auditors and financial audits.  Both groups have firm provided access to technology software designed for their respective tasks associated with conducting an annual audit of a client.  The financial auditors have access to tools such as audit command language (ACL) designed to assist in electronically gathering, organizing and testing financial data for specific audit assertions.  The ACL software allows the financial auditor to generate evidential reports from client provided electronic data files.  For example, a data file set with customer, sales and cash receipts records can be used to test validity, completeness, and accuracy surrounding the revenue assertions and balance sheet assertions.  The system auditors can utilize tools that collect and report specific settings in the operating system settings, and applications to assess the internal control procedures that have been implemented systematically.  For example, the access to the files that relate to the credit limits of customers should be appropriately restricted to authorized personnel.  By having a software tool that facilitates the collection and reporting of general and specific settings on the client’s information systems, the auditor may be able complete their tasks more efficiently and reserve their mental effort to the judgment tasks rather than the data gathering tasks.  The choice of the specific software tools for investigation were specifically chosen in attempt to have a similar class of technology for adoption.  Both of the chosen types of software are intended to assist in the auditors’ collection and organization of audit evidence.  Software such as expert systems to assist in judgment tasks are omitted from evaluation because they may lead to significantly different results. 

V.  RESULTS:

The results represent a preliminary set of participants from a single office of a ‘Big-5’ firm.  34 professionals provided responses for the study.  The global measures of the Theory of Planned Behavior (TPB) provide predictive explanation of auditors’ decision to use the technology software tool investigated.  The global constructs of behavioral intention (BI), attitude (A), subjective norm (SN), and perceived behavioral control (PBC) were each measured by several measures.  Table 2 provides the Cronbach’s alphas for each of the global constructs.  Given the small sample size from this first group, the correlations appeared to be acceptable for all but the behavioral intentions.   The correlation of the intra-construct measures for BI identified one question that was not loading with the other three questions.  Including all of the BI questions the Cronbach alpha was .2534, and by removing the question, the Cronbach alpha is the reported .7587.  The results of the global measures are provided in Table 3.  Table 3 provides an overall regression and specific coefficient analysis. The global measures used in a regression analysis of behavioral intention provide a predictive model (F=9.594, p= .000).  This result allows for evaluating the individual constructs.  The individual constructs of subjective norm and perceived behavioral control were individually significant (t=3.591, p= .001; and t=2.691, p= .012 respectively).  The variable measuring global attitude was not individually significant (t= .454, p= .653).  This analysis provides partial support for H1.  Hypothesis 1 asserted that each of the constructs would be significant. The results for the global measures explain 43.9% of the variance (R2adj =.439).  Given the small sample of participants, which might be indicative of low power, the results support the use of the Theory of planned behavior.

[Table 3 here]

The constructs of the TPB are hypothesized to have both a cognitive and emotional component.  To determine if the constructs can be successfully separated (decomposed) into cognitive, emotional and organizational components, a regression with the component questions is analyzed.  Table four presents the results of this regression.  The overall model is predictive of BI (F=3.457, p=.011).  The variables in the regression are represent averages of the questions for each component variable.  For each of the global constructs (attitude, subjective norm and perceived behavioral control), the component questions related to cognitive, emotional, and organizational aspects are grouped and Cronbach alphas measured.  The Appendix includes the questions and presents the group alphas (column 2) and the group alpha if a question is omitted (Column3).  The questions in bold print are used in developing the variables.  The components also include a client facilitation variable due to the necessity of the client providing an auditor access to the system or providing data in electronic format.  This variable is labeled PBCCL.  As shown in the table, some of the component variables appear to be driving the results of the global constructs.  By decomposing the global constructs a richer explanation of the factors leading to adoption may be provided.    

[Table 4 here ]

To further investigate the various components that influence the global constructs, the specific questions that are used in grouping construct components are individually evaluated toward BI.  This is necessitated by the difficulty in evaluating, for example, whether the important factor in subjective norm is peer influence or superior influence.  To be informative, the model should answer as specifically as possible what factors lead to auditors’ use of technology tools.  As Table 5 presents, the overall explanatory power for the model is improved to over 72% (adj. R2 = .723).  As opposed to the prior tables, none of the subjective norm variables are significant, but at least one variable for both attitude and perceived behavioral control are significant.

 [Table 5 here]

To ensure that the two groups of auditors do not view the types of tools systematically different, Table 6 presents a dummy variable for the financial and systems auditors called DEPT.  This variable is not significant (t=.534 p=.598).  The table also presents the experience level variable in the equation.  Although the variable is not significant (t=1.672 p=.109), the test may not have enough power to detect the experience factor.  The risk of having participants from two groups is a lack of homogeneity between the groups on the measures of interest.  The DEPT and LEVEL variables were also included in a regression for the global measures in Table 7.  Although these variables are again not significant, when the full sample of participants provides enough power to test these separately, a full test of the homogeneity of the groups will be evaluated.

Voluntariness toward acceptance is evaluated in a limited manner in the current study.  The participants reported an ability to choose on their own the method to complete their job-required tasks.  Voluntariness was measured on a 7-point scale with a 7-point weighting factor.  Thus the expected neutral response would be 16.  The mean from the respondents was 31.35, providing support that use was indeed voluntary.  Additionally, table one shows that participants use the tool on an average of 44% of their clients.  To further investigate the relationship between this measure and the subjective norm and overall ability to choose how to get the evidential data, a measure was included as a variable with the emotional and cognitive components toward the global measure.  The voluntariness variables were not significant (AT-v: t=-.645, p = .526 and V t=.426, p =.649).

Table six does present results that include significant results in each of the global construct areas.  One interesting result is the negative values on two significant variables.  The impact and possible explanation of the significant variables will be discussed below.

[Table 6 here]

[Table 7 here]

The results support both the global and decomposed models of the TPB.  The goal of the preliminary analysis was to examine the established theory in a professional setting.  Table three provided support for hypothesis one.  Additionally, to provide better predictive components, a proposed decomposition of the theory’s constructs was presented.  Even with a small sample size, table five suggests that finding specific factors that impact the decision will provide both developers and audit firms with knowledge to improve acceptance of this type of technology.   For example, the question relating to impact of technology tools on the review process may indicate that the auditor’s feel the tool has an adverse relationship on their review.  The negative coefficient was surprising, but if the auditor feels that the tools are more cost effective than hand collection, the organization may improve adoption by ensuring professionals that using the tools will not adversely impact their evaluations or usefulness in the audit process. 

VI. CONCLUSIONS and LIMITATIONS


This study provides support for the Theory of Planned Behavior in a professional setting using auditors.  This compliments prior research that has tended to concentrate on less professional settings.  This study also provides support for the decomposition of the model into the cognitive and emotional components.  

The current study was the first phase in an ongoing project.  This phase does not provide data to thoroughly analyze the impact of organization and the decomposed variables in the proposed model.  Addition of other offices and firms will allow us to examine these important variables.  The addition of other offices and firms will also provide sufficient sample size for more sophisticated analysis.  The TPB was originally designed and tested using regression analysis, however, recent studies have utilized structural equation modeling for analysis.  This analysis will be incorporated into future studies

The current study provides two contributions to the existing literature.  First, the study generalizes the Theory of Planned Behavior to a group of domain experts (auditors) with support that the theory does have predictive value in behavioral intention.  Second, the decomposed components (cognitive and emotional) of the TPB constructs provide support for expanding the measures the constructs to better understand and predict the participants’ behavioral intention.  In addition, the inclusion of the organizational factor should provide further insight.

In addition to addressing the limitations, further research in an experimental setting could investigate the impact of various types of software including manipulations on task complexity, experience with various methods of task completion, and other factors that impact the decision to adopt software technology.  This research could also be extended by generalizing to adoption of expert software in the judgment decision-making research stream.

Figure 1 – Theory of Planned Behavior 



Figure 2- Decomposed Theory of Planned Behavior





Table 1 – Participant Demographics

	
	Qty
	
	
	
	

	Number of IS major undergraduates
	7
	
	
	
	

	Number of Acctg. major undergraduates
	20
	
	
	
	

	Number of IS master level majors
	7
	
	
	
	

	Number of Accounting master level majors
	6
	
	
	
	

	
	Average
	Max.
	Min.
	St.dev.
	

	Number of IT/IS continuing education
	15.1
	100
	0
	29.7
	

	Quantity of queries performed
	1.9
	5
	1
	1.12
	

	Self-reported expertise
	1.52
	3
	1
	.057
	

	
	
	
	
	
	

	Male/Female
	12/21
	
	
	
	

	
	Staff
	Senior
	Mgr.
	Snr. Mgr
	Ptnr.

	Organizational level
	12
	9
	4
	4
	5

	Length of time with current audit firm
	70
	372
	1
	104
	

	Length of time in any audit firm
	72.5
	372
	1
	105
	

	% of technology software tool used on clients in last twelve months
	44%
	
	
	
	


Table 2 – Cronbach’s Alphas for the Global construct measures

	Construct
	Alpha
	# of Items
	# of cases

	Behavioral Intention (BI)
	.7587
	3
	30a

	Attitude (ATT)
	.7286
	4
	33a

	Subjective Norm (SN)
	.6351
	4
	30a

	Perceived Behavioral Control (PBC)
	.6478
	3
	30a

	a = missing responses reduced number of cases from 34


Table 3 – Results of global construct measures to Behavioral Intention

	Regression Equation: BI = (0 + (1AT+ (2SN+ (3PBC + ( 

	
	Sum of Squares
	df
	F
	Significance
	

	Regression
	16.770
	3
	9.594
	.000
	

	Residual
	17.479
	30
	
	
	

	Total
	34.248
	33
	
	
	

	
	
	
	R2= .490
	Adj.R2= .439
	

	

	Coefficients
	Unstandardized Coefficients B
	Standard Error
	Standardized Coefficients Beta
	t-value
	Significance

	(Constant)
	.525
	1.278
	
	.411
	.684

	AT
	.102
	.224
	.071
	.454
	.653

	SN
	.578
	.161
	.482
	3.579
	.001

	PBC
	.314
	.117
	.408
	2.691
	.012

	
	
	
	
	
	

	Legend:

BI = Behavioral Intention

Constructs:

AT = Attitude

SN = Subjective Norm 

PBC = Perceived Behavioral Control
	Hypothesis 1 predicts that each construct will be significant.  H1 is partially supported by SN and PBC being significant.




Table – 4 Emotion and Cognitive components (averages) to Behavioral Intention

	Equation: BI = (0 + (1ACx + (2AEx + (3AOx + (4SNCx + (5SNEx + (6PBCCx + (7PBCEx + (8PBCOx + (9PBCCl + (

	
	Sum of Squares
	Df
	F
	Significance
	

	Regression
	18.041
	9
	3.457
	.011
	

	Residual
	11.018
	19
	
	
	

	Total
	29.059
	28
	
	
	

	
	
	
	R2= .621
	Adj.R2= .441
	

	

	Coefficients
	Unstandardized Coefficients B
	Standard Error
	Standardized Coefficients Beta
	t-value
	Significance

	(Constant)
	6.432
	1.068
	
	6.022
	.000

	ACx
	.000633
	.031
	.004
	.020
	.984

	AEx
	-.0007082
	.022
	-.006
	-.032
	.975

	AOx
	-.03303
	.017
	-.322
	-1.966
	.064

	SNCx
	-.08672
	.028
	-.624
	-3.102
	.006

	SNEx
	.04449
	.025
	.391
	1.794
	.089

	PBCCx
	.04559
	.016
	.493
	2.850
	.010

	PBCE
	.02188
	.032
	.159
	.687
	.500

	PBCOx
	-.03656
	.023
	-.355
	-1.574
	.132

	PBCCL
	.05234
	.023
	.406
	2.284
	.034

	Legend:

Attitude:

   ACx = Cognitive questions

   AEx = Emotional questions

   AOx = Organizational question

Subjective Norm:

   SNCx = Cognitive questions

   SNEx = Emotional questions
	Perceived behavioral control:

   PBCCx = Cognitive questions

   PBCE = Emotional questions

   PBCOx = Organizational questions

   PBCCL = Client facilitation question


Table 5 - Emotion and Cognitive components (averages) to Behavioral Intention with DEPARTMENT and LEVEL
	Equation: BI = (0 + (1ACx + (2AEx + (3AOx + (4SNCx + (5SNEx + (6PBCCx + (7PBCEx + (8PBCOx + (9PBCCl + (10DEPT + (11LEVEL + (

	
	Sum of Squares
	Df
	F
	Significance
	

	Regression
	22.280
	11
	3.723
	.004
	

	Residual
	11.968
	22
	
	
	

	Total
	34.248
	33
	
	
	

	
	
	
	R2= .651
	Adj.R2= .476
	

	

	Coefficients
	Unstandardized Coefficients B
	Standard Error
	Standardized Coefficients Beta
	t-value
	Significance

	(Constant)
	5.718
	1.040
	
	5.497
	.000

	ACx
	.00869
	.027
	.060
	.320
	.752

	AEx
	.001237
	.020
	.011
	.063
	.951

	AOx
	-.03516
	.015
	-.343
	-2.352
	.028

	SNCx
	-.08568
	.025
	-.617
	-3.435
	.002

	SNEx
	.04404
	.022
	.387
	2.011
	.057

	PBCCx
	.04261
	.015
	.454
	2.871
	.009

	PBCE
	.02671
	.029
	.194
	.915
	.370

	PBCOx
	-.03853
	.020
	-.363
	-1.920
	.068

	PBCCL
	.04910
	.022
	.357
	2.233
	.036

	DEPT
	.165
	.308
	.081
	.534
	.598

	LEVEL
	.162
	.097
	.232
	1.672
	.109

	Legend:

Attitude:

   ACx = Cognitive questions

   AEx = Emotional questions

   AOx = Organizational question

Subjective Norm:

   SNCx = Cognitive questions

   SNEx = Emotional questions
	Perceived behavioral control:

   PBCCx = Cognitive questions

   PBCE = Emotional questions

   PBCOx = Organizational questions

   PBCCL = Client facilitation question

DEPT = Financial or systems auditor

LEVEL = staff, senior, manager, senior manager, partner


Table – 6 Decomposed (Emotional, Cognitive, and Organizational) TPB constructs to Behavioral Intentions

	Equation: BI = (0 + (1AC1 + (2AC2+ (3AC4 + (4AE1 + (5AE2 + (6AO2 + (7SC1 + (8SC2 + (9SO1 + (10SE1 + (11SE2 + (12PE1 + (13PC1 + (14PC2 + (15PO1 + (16PO2 + (17PCL1 + (

	
	Sum of Squares
	Df
	F
	Significance
	

	Regression
	23.647
	17
	4.842
	.015
	

	Residual
	2.298
	8
	
	
	

	Total
	25.946
	25
	
	
	

	
	
	
	R2= .723
	Adj.R2= .723
	

	

	Coefficients
	Unstandardized Coefficients B
	Standard Error
	Standardized Coefficients Beta
	t-value
	Significance

	(Constant)
	8.906
	1.270
	
	7.014
	.000

	AC1
	.01634
	.018
	.205
	.917
	.386

	AC2
	-.008189
	.022
	-.091
	-.380
	.714

	AC4
	.03060
	.017
	.381
	1.842
	.103

	AE1
	-.004899
	.022
	-.048
	-.222
	.830

	AE2
	.116
	.027
	1.297
	4.325
	.003

	AO2
	-.03872
	.020
	-.292
	-1.932
	.089

	SC1
	-.01148
	.017
	-.128
	-.693
	.508

	SC2
	.004293
	.030
	.041
	.145
	.889

	SO1
	-.01630
	.028
	-.154
	-.590
	.571

	SE1
	-.03364
	.029
	-.359
	-1.165
	.278

	SE2
	-.006084
	.030
	-.050
	-.202
	.845

	PE1
	-.01148
	.019
	-.124
	-.612
	.558

	PC1
	-.02315
	.020
	-.279
	-1.162
	.279

	PC2
	-.006593
	.023
	-.063
	-.284
	.783

	PO1
	.06724
	.018
	.745
	3.765
	.006

	PO2
	-.143
	.027
	-1.558
	-5.382
	.001

	PCL1
	-.02170
	.025
	-.168
	-.856
	.417

	Legend:

Attitude, cognitive = AC1, AC2, AC4

Attitude, emotional = AE1, AE2

Attitude, organizational = AO2

Subjective norm, cognitive = SC1, SC2

Subjective norm, organization = SO1

Subjective norm, emotion = SE1, SE2

Perceived Behavioral Control, emotional = PE1

Perceived Behavioral Control, cognitive = PC1, PC2

Perceived Behavioral Control, organizational = PO1, PO2

Perceived Behavioral Control, client = PCL1


Table – 7A Global Constructs and Level to Behavioral Intentions

	BI = (0 + (1AT+ (2SN+ (3PBC +(4LEVEL + (

	ANOVA
	Sum of Squares
	Df
	F
	Significance
	

	Regression
	17.031
	4
	4.258
	.000
	

	Residual
	17.217
	29
	
	
	

	Total
	34.248
	33
	
	
	

	
	
	
	R2= .497
	Adj.R2= .428
	

	Coefficients
	Unstandardized Coefficients B
	Standard Error
	Standardized Coefficients Beta
	t-value
	Significance



	(Constant)
	.177
	1.393
	
	.127
	.900

	AT
	.151
	.238
	.105
	.634
	.531

	SN
	.586
	.163
	.488
	3.585
	.001

	PBC
	.285
	.125
	.371
	2.275
	.030

	LEVEL
	.0662
	.100
	.095
	.664
	.512 N.S.


Table – 7B Global Constructs and Department to Behavioral Intentions

	BI= (0 + (1AT+ (2SN+ (3PBC +(4 DEPT + (

	ANOVA
	Sum of Squares
	Df
	F
	Significance
	

	Regression
	18.577
	4
	8.594
	.000
	

	Residual
	15.671
	29
	
	
	

	Total
	34.248
	33
	
	
	

	
	
	
	R2= .542
	Adj.R2= .479
	

	Coefficients
	Unstandardized Coefficients B
	Standard Error
	Standardized Coefficients Beta
	t-value
	Significance



	(Constant)
	.260
	1.240
	
	.210
	.835

	AT
	.106
	.216
	.073
	.490
	.628

	SN
	.547
	.156
	.456
	3.498
	.002

	PBC
	.343
	.113
	.446
	3.024
	.005

	DEPT
	.473
	.259
	.234
	1.829
	.078 N.S.


Table – 7C Global Constructs and Voluntariness to Behavioral Intentions

	BI= (0 + (1AT+ (2SN+ (3PBC +(4 DEPT + (

	ANOVA
	Sum of Squares
	Df
	F
	Significance
	

	Regression
	15.771
	4
	6.491
	.001
	

	Residual
	16.401
	27
	
	
	

	Total
	32.173
	31
	
	
	

	
	
	
	R2= .490
	Adj.R2= .415
	

	Coefficients
	Unstandardized Coefficients B
	Standard Error
	Standardized Coefficients Beta
	t-value
	Significance



	(Constant)
	.505
	1.351
	
	.374
	.711

	AT
	.0883
	.249
	.061
	.355
	.726

	SN
	.584
	.174
	.487
	3.359
	.002

	PBC
	.310
	.125
	.404
	2.491
	.019

	VOLUNTARY
	.00269
	.016
	.027
	.172
	.864 N.S.


 References:

Abdolmohammadi, M. and A. Wright (1987). "An Examination of the Effects of Experience and Task Complexity on Audit Judgments." The Accounting Review 62(1): 1-13.

Ajzen, I. (1991). "The Theory of Planned Behavior." Organizational Behavior and Human Decision Processes 50: 179-211.

Ajzen, I. (2001). "Nature and Operation of Attitudes." Annual Review of Psychology 52: 27-58.

Bonner, S. E. (1990). "Experience effects in auditing: The role of task-specific knowledge." The Accounting Review(January): 72-92.

Bonner, S. E. and P. L. Walker (1994). "The Effects of Instruction and Experience on the Acquisition of Auditing Knowledge." The Accounting Review 69(1): 157-178.

Cacioppo, J. T. and W. L. Gardner (1999). "Emotion." Annual Review of Psychology 50: 191-214.

Chaiken, S. (1980). "Heuristic versus systematic information processing and the use of source versus message cues in persuasion." Journal of Personality and Social Psychology 39(5): 752-766.

Davis, F. (1989). "Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information Technology." MIS Quarterly 1 3(September): 319-339.

Davis, F. D., R. P. Bagozzi, et al. (1989). "User Acceptance of Computer Technology: A Comparison of Two Theoretical Models." Management Science 35(8 (August)): 982-1003.

Eining, M. E., D. R. Jones, et al. (1997). "Reliance on Decision Aids: An Examination of Auditors' Assessment of Management Fraud." Auditing: A Journal of Practice and Theory 16(Fall): 1-19.

Fishbein, M. (1979). A Theory of Reasoned Action: Some Applications and Implications. Nebraska Symposium on Motivation, University of Nebraska Press.

Fiske, S. T. and S. Taylor (1991). Social Cognition. New York, McGraw-Hill.

Forgas, J. P. (1995). "Mood and Judgment: The affect Infusion Model (AIM)." Psychology Bulletin 117(1): 39-66.

Harrison, D. A., P. P. Mykytyn, et al. (1997). "Executive Decisions About Adoption of Information Technology in Small Businesses: Theory and Empirical Tests." Information Sytems Research 8(2): 171-193.

Hogarth, R. (1991). "A Perspective on Cognitive Research in Accounting." The Accounting Review 66(April): 277-90.

Kempf, D. S. (1999). "Attitude Formation From Product Trial: Distinct Roles of Cognition and Affect for Hedonic and Functional Products." Psychology Marketing 16: 35-50.

Libby, R. and D. Frederick (1990). "Experience and the ability to explain audit findings." Journal of Accounting Research(Autumn): 348-367.

Lucas, H. C. J. and V. K. Spitler (1999). Technology Use and Performance: A Field Study of Broker Workstations. Decision Sciences. 30: 291-311.

O'Keefe, T. B., D. Siminic, et al. (1994). "The production of audit services: Evidence from a major public accounting firm." Journal of Accounting Research(Autumn): 241-261.

Shelton, S. W. (1999). "The Effect of Experience on the Use of Irrelevant Evidence in Auditor Judgment." The Accounting Review 74(2): 217-224.

Taylor, S. and P. Todd (1995). "Understanding Information Technology Use: A Test of Competing Models." Information Sytems Research 6(2): 144-176.

Taylor, S. and P. Todd (1997). "Understanding the Determinants of Consumer Composting Behavior." Journal of Applied Social Psychology 27(7): 602-628.

Tetlock, P. E. and R. Boettger (1989). "Accountability: A Social Magnifier of the Dilution Effect." Journal of Personality and Social Psychology 57(3): 388-398.

Triandis, H. C. (1979). Values, Attitudes and Interpersonal Behavior. Beliefs, Attitudes and Values. H. E. Howe. Lincoln, NE, University of Nebraska Press. 1980: 195-259.

Tubbs, R. M. (1992). "The effect of experience on the auditors' organization and amount of knowledge." The Accounting Review(October): 785-801.

Venkatesh, V. and F. Davis (2000). "A Theoretical Extension of the Technology Acceptance Model: Four Longitudinal Field Studies." Management Science 46(2): 186-204.

Wood, R. and A. Bandura (1989). "Social Cognitive Theory of Organizational Management." Academy of Management Review 14(3): 361-384.
















Decomposed TPB model for acceptance of technology 


Note: Experience levels evaluated 


through statistical design





Behavioral


Intention








PERCEIVED BEHAVIORAL CONTROL (PBC)


 Emotional


 Cognitive


 Organization


 Client














SUBJECTIVE NORM (SN)


 Peers (Emotion x Cognitive)


 Superiors (Emotion x Cognitive)


 Organization


 








ATTITUDE (AT)


 Cognitive


 Emotion


 Organization





Perceived


Behavioral


Control





Subjective


Norm





Behavior





Intention





Attitude 


toward the 


behavior





Theory of Planned Behavior -Ajzen, 1991








