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Abstract. The International Federation of Accountants haedtthat competence in information
technology is imperative for the professional actant due to its pervasive use in the business
world. Auditors would normally be expected to havigher knowledge than the average
accountant since they must audit the work of maifferént clients with diverse information
systems. We surveyed 2,500 United States and Geanditing professionals to determine their
self-reported knowledge levels (IT self-efficacy)3® information technologies, some of which
include various emerging technologies. Respongaketb587 for a 23.5% overall response rate.
A factor analysis of the 36 individual technologiesealed five underlying general constructs.
Response statistics indicated both countries laskguficant knowledge for three of these five
constructs.

Scores were then culturally standardized to apmtgly compare United States and
German responses. German auditors had significdmglyer knowledge for the construct of
networking and data transfer. U.S. auditors hadifsogntly higher knowledge for three
constructs: ecommerce technologies, general dadfitemation, and audit automation technologies.
No differences were found for the construct of attimg firm office automation technologies.
This study provides a foundation and methodologywhych future researchers can measure
whether, as an “emerging technology” matures, greatnvergence will occur over time across
cultures in factor analysis, as in the case ofrtbee mature construct, general office automations.
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1. INTRODUCTION

The International Federation of Accountants EdocaCommittee has stated,
“Information technology [IT] is pervasive in buss® requiring the professional
accountant to be competent in this technology” @FR006b, p. 5). Further,
technology will continue to have a “dramatic impantvirtually every phase of the
audit process” Bierstaker, et al (2001). Chang Eméhng (2003) comment on
whether professional accountants are properly échim 1T, “given the dynamic
nature of IT and its widespread adoption in busn@ganizations, many in the
accounting profession have voiced concerns overthgnhecollege education and
professional training effectively and efficientlygpare accountants to meet these
challenges.” The accounting profession performsymames where IT is used.
Certainly in light of large scale business failusegh as Enron, MCI-WorldCom,
Parmalat, Comroad, etc., one of the most critiolds is auditing. Janvrjret al
(2008) examine the use of audit IT and the perceingortance of IT use.

IT knowledge requirements for independent auditmes higher than for the
average accountant since they typically serve & watiety of clients with diverse
information systems. The International Educatioan8ard 8 (IFAC, 2006a) states
that the knowledge content within the education detlelopment program for
audit professionals should include IT. The knowkedgntent of the IT subject area
should include the following:

e |T systems for financial accounting and reportimggluding relevant
current issues and developments, and

e Frameworks for evaluating controls and assessBslg lin accounting and
reporting systems as appropriate for the audit istohical financial
information.

Lymer and Debreceny (2003) discuss issues that Haveloped as auditors
have moved towards trying to provide assurance aypocate reporting via the
Internet. They find gaps between technology utiliraand professional responses,
leading to the conclusion that, “...the actual promeements made thus far by the
various bodies around the world fall consideraliyrs as a response to the
challenges that arise from current and future h@ereporting technologies.” This
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suggests that the international audit professidraisng a problem adjusting to the
rapidly changing technology landscape. “From compgenerated audit programs
to audit software capable of testing the entireutatpn of the client’s data,
technology is essential for accountants to undedstiae client’'s business processes
and contend with the paperless audit environmdBigrétaker,et al, 2001). The
profession can benefit by identifying key technidsgand conducting self-
assessment to learn how knowledgeable its membergbaut these technologies.
Toward that end, we identify 36 key technologied anrvey the self-perceived IT
knowledge level (IT self-efficacy) of U.S. and Gamauditors.

2. THEORY AND HYPOTHESES FORMULATION

According the technology acceptance model (TAMsar's perception of
their computer knowledge (self-efficacy) increasesr perceptions of ease of use
of the technology and system usefulness, whiclinm, tcan affect their behavioral
intentions (Davis 1989). Thus, examining auditgserceptions of their IT skill
levels should provide some insight into which teslbgies may be more likely to
be viewed as useful and easy to use. Because efierpe, users should have a
greater comfort level with and knowledge of (sdffeacy) older, more mature
technologies than with newer, emerging technologies

We examine IT self-efficacy in two judgmentally esstied countries. The U.S.
was selected because of the size of its economy hagldy developed audit
profession. Germany was selected for a comparigmause it is a continental
European country with a large economy and highlyetiged audit profession. As
the world’s third strongest national economy, Gearynholds a leading position in
terms of its total economic output. Germany hashipbest gross domestic product
and the largest number of inhabitants in the Ewangénion. In global trading of
goods and services, Germany is in second placethéid).S. Further, Germany is
a good comparison country for the U.S. since it lbesn touted as a leader in IT
security surrounding data protection and for movihg center of gravity away
from Silicon Valley to places like Walldorf, Germanvhere SAP began (The
Economist, 2003). Financial statements audited byntan auditors are relevant
for U.S. investors because of the listing of ma&arman companies at the NYSE,
but also due to subsidiaries of U.S. companies eénn@ny. Moreover, German
companies are often customers or suppliers of th®panies.
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As businesses increasingly become global, the sigax cross-border audit
teams is also increasing. Thus, an assessmenrdg gkillevels of people in similar
job positions, such as the auditors in this casamiportant for global quality
control. Germany, because of its comparabilityeinms of economics to the U.S.,
provides a good population of auditors for compmarito the U.S. Because of these
similarities, we would expect that they would hagkatively similar auditing skill
levels.

Further, the primary function of external auditgdsncrease trust in financial
statements. This function can only be fulfiledah adequate audit quality is
provided. Audit quality depends on an auditor’digbto detect errors (expertise)
and auditor’s willingness to report such errorsiéipendence) (DeAngelo, 1981).
In the current information age, IT knowledge is eryvimportant element of
auditor's expertise. If German auditors have leBskmowledge, then this may
result in provision of lower audit quality, andialately lead to a lower level of
trust by U.S. stakeholders in German financialesteints (and vice versa, of
course). Also, if auditors have lower IT self-effoy, this may impact their
perceived usefulness of emerging technologies]@amer the intention to adopt the
technology. Thus, the main purpose of this papeo ieveal whether differences
exist concerning the IT-related expertise (IT sffieacy) between U.S. and
German auditors. We propose the following hypatkesegarding the IT
knowledge levels of auditors:

e H1: The perceived knowledge level (IT self-efficaof German and US
auditing practitioners includes relevant, curreibimation technologies.

e H2: German and US auditing practitioners have themes perceived
knowledge (IT self-efficacy) of relevant, currenfarmation technologies.

This is an exploratory study, as we know of no otbteidy that compares
relative IT self-efficacy of auditors from differenountries. As technology brings
the world closer together, audit firms are facethwncreasing their global reach.
As such, understanding similarities and differenoethe IT skill levels in various
countries should be of interest to both the academd practitioner communities.
Since this study is exploratory, we do not havecpneeptions regarding the
relative skill levels. We have mentioned some dasthreasons why we would
expect similarities between the two groups, howed#dferences in the education
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systems do exist between auditors that study inUl& and those that study in
Germany. The education system in Germany is nesearch-oriented than in the
US and less emphasis is placed on preparatioredttidents for practice, and this
may impact their relative skill levels.

First, however, an important question must be a$d@ - what are relevant,
current information technologies? This paper repdhie results of a literature
search to identify significant audit technologiéisalso reports on the results of
2,500 guestionnaire surveys of auditor knowledgetha United States and
Germany about the specific technologies uncovemethe literature search. The
results should provide evidence whether to suppertesearch hypotheses as well
as provide individual auditors with a benchmark fexamining their own
knowledge levels.

Information Technologies
The IFAC defines information technology [IT] as:

“...hardware and software products, information gysteperations and
management processes, IT controls frameworks, lEtidman resources and
skills required to develop, use and control thesmdycts and processes to
generate the required information.” (IFAC, 20065

This is a rather broad based definition sincegtudes “human resources and
skills” in addition to hardware and software prouclhe current study narrows
this slightly by focusing on hardware and softw@reducts. “Because of the
dynamic nature and broad spectrum of IT, assemlalingmplete list of IT topics
that are important to accounting professionaleiy difficult” (Chang and Hwang,
2003). We initially began with the 25 informatioechnologies which were
included in a survey of the Norwegian auditing pesion (McKee, 2000) since we
wanted our research to build on prior research.uBssquent literature search
which included IFAC publications, AICPA publicat®na variety of journal
articles, and an electronic commerce book addeaddlitional technologies for the
U.S. and German surveys. These 36 technologieksted and briefly defined in
Table 1-Information Technology Definitions. Theginal sources from which we
identified the technologies are also listed in €ahl

ITEM Source
INFORMATION
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1°2)

TECHNOLOGY

1 Word Processing IFAC 11 computer program thdtitaies entry and preparation of documents
such as letters or reports.

2 Electronic IFAC 11 |software which allows the auditor to ergi#her alphanumeric or

Spreadsheets numeric data and manipulate it either via stanélamdtions or audito
programmed functions
E-Mail IFAC 11 | exchange of mail messages viaalmtts and/or the Internet.
4 Electronic Working| IFAC 11 [software which generates a trial balanead Ischedules, and other
Papers schedules useful for the recording of evidenceniawdit or assurancge
engagement
5 Internet Search & |AICPA ‘94 |permits user to search text that is in electrooimft and retrieve,
Retrieval view, and print desired text.
6 Image Processing Helms &onversion of paper documents into electronic ftrraugh scanning
Mancino fand the subsequent storage and retrieval of te&reféc image
‘97
7 Electronic IFAC 11 |software that facilitates the organizatiord use of text, voice, and/pr
Presentations images to communicate concepts
8 Generalized Audit| IFAC 11 |computer program which helps the auditaeas client computer data
Software files, extract relevant data, and perform sometdundction such as
addition or comparison.

9 Expert Systems IFAC 11 computer software thatides relevant information and/or decision
models to assist a human in making a decision@sraplishing some
task.

10 Embedded Audit [AICPA ‘94

Modules programmed routines incorporated into an appliogtimgram which

11 Real-time Audit are designed to perform an audit function

Modules
12 Database Search & IFAC 11 [software that uses relational structures betwetmnfdas and facilitatg
Retrieval \varying data retrieval and use.

13 | Simulation Softwarg Elliott ‘94 jabstraction of some aspect of real system via sofwAuditor may
use model to evaluate the reliability of informatioom real world
sources. This may be thought of as a very higél lamalytical review
of a company’s data.

14 Flowcharting/Data [AICPA ‘94 software using the source code version of progtanpsoduce

Modeling flowcharts of program logic
15 Computer Aided | IFAC 11 |integrated package of computer tools thiédraate important aspect
Systems Engineering of the software development process to increafterae@ developme
Tools effectiveness in terms of productivity of systeraye&lopment and
quality of developed systems.

16 | Encryption Softwar¢ Helms & |changing data using some type of encoding/decadugithm so thaf

Mancino [unauthorized persons who can access the encryptaduill not be
g7 [@bletoreaditoruse it.

17 Groupware Glover &software that permits auditors to categorize, stamd share data

Romney [@mong themselves as well as communicate with et about that

data, preferably in a real-time mode.

‘97
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18 Cooperative Helms & |[distribution of processing functions between twarmre computers 4
Client/Server Mancino [in a local area network. This also includes engl-agemputing where
Environment ‘97 users on the network also process and store datemrpersonal

computers.

19 |Workflow Technologi®\ICPA Togsoftware and hardware that facilitates the camfidata in the work

10 ‘97

place to improve management of the business. »>@omple, using an
electronic scanner to record the movement of nagein a warehous
based on the barcodes on the materials.

(=]

11

20 Database Design & IFAC 11 [software that permits the creation andafselational structures
Installation between data files
21 | Time Management & IFAC 11 |computer program which assists in captynmgnaging, billing, and
Billing Systems reporting time spent on professional activities.
22 Test Data IFAC 1] a set of transactions procelsgehe auditor to tesihe programmed
procedural operations of a computer application
23 Small Business | IFAC 11 |accounting software package used to retargactions, maintain
Accounting Software general and subsidiary ledgers, and generate fimlestatements.
24 Digital IAICPA Topbandwidth — telecommunications devices used tdititei the rapid
Communications | 10 2000 fand unfettered transfer of data.
25 Tax Return IFAC 11 |software, perhaps incorporating expert Keolge, which assists the
Preparation Softwarge accountant/auditor in identifying relevant inforimoat capturing and
recording it in a manner that can be filed with aahorities.
26 Firewall IAICPA ToglPart of “security technology” that enforces an asaontrol policy
Software/Hardware] 10 2000 [between two networks.
27 | User AuthenticationfAICPA Togldevices used to verify that a system user is wghleeclaims to be.
Systems 10 2000
28 EDI-Traditional IFAC 11| transfer of data or pagmts electronically between computers usin
software that may, or may not, require human irgetion to affect th
transfer.
29 EDI-Web Based | Greenstgine extension to XML-based EDI
& Feinman
2000
30 Wireless AICPA Topthe ability to transfer digital data without theeusf cables, twisted-
Communications | 10 2000 [pair, or fiber optics.
31 | Agent TechnologieAICPA Togprogrammed modules that are given certain levesitfority and
10 2000 Jautonomy to act on behalf of their “supervisor’lsas to decide
whether to order more inventory and from which digpp
32 | Intrusion Detection AICPA ToglPart of “security technology” that identifies unlaotized requests for
Monitoring 10 2000 &|services
Greensteil
& Feinman
33 Internal Network | IFAC 11 [linkage of individuals and data throughdvaare and softwareystems
Configurations that permit the exchange of various types of data.
34 External Network [AICPA Tof}l- intranet, extranet, and Internet access devi@sehable users
Configurations 10 2000 |physically separated from the server to access it.
35 | Enterprise Resource McKee [business-wide information systems that cross baigsla

Planning

2000
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36 | Application Service] McKee |Companies which host (provide hardware, softwacecamnectivity)
Providers 2000 [for specific business applications

Table 1. Information Technology Definitions

The technologies are not necessarily completelyndisfrom each other since
many of them are based on similar information tetbgy fundamentals or
capabilities. For example, electronic spreadsheey have data import/export
capabilities and statistical analysis capabiligssdo generalized audit software.
Nevertheless, we believe that the technologies disgnct enough that audit
professionals should be knowledgeable about eatteai. Because of the rapidly
changing and somewhat open ended nature of infawmsgchnology, there could
be other significant technologies which were notuded in this survey.

Related Norwegian Prior Study

McKee (2000) conducted an information technologgwiedge survey of the
Norwegian practicing auditing profession duringeldt998 and early 1999. The
survey encompassed 25 information technologiesoMa)jdings from this survey
were:

e A large number of professionals indicated either kmowledge or
relatively low levels of knowledge for the 25 infieation technologies
surveyed.

e Female respondents rated their individual and dv&reowledge lower
than male respondents.

e 71% of the respondents believed they had receiged than adequate
coverage of information technologies in their cgdler university careers.

e 17.3% of the respondents self-rated their overatvdedge of information
technology as either low or very low.

e “Big 5” audit firm respondents self-rated their os# knowledge of
information technology higher than did other regpemts [statistically
significant at .05 level] in 20 of the 25 technaEmsurveyed.

! This table is taken from M. Greenstein and T.EKkE, “Assurance Practitioners’ and Educators’-Beliceived
IT Knowledge Level: An Empirical Assessment,” Imtational Journal of Accounting Information Systeis, 5
(2004), 213-243.
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3. METHODOLOGY

As previously noted, this study built on the McK&®00 Norwegian
information technology study. Eleven additionalhieclogies were added to the
Norwegian information technology survey instrumeiitis expanded survey
containing 36 information technologies was then-tpsted and modified. The

overall design of the research is illustrated iguiFe 1.

36 Identified Information Technologies that
are important to the Audit and Assurange

Profession

Survey of
US Audit
Practitioner

level of
the 36 ITg

O o )

H2:
German and US
audit practitioners
have the same 1
perceived knowledg
level (self-efficacy)
of relevant, current
information

>

-~

Hla
The perceived
includes

information
\ Technologies*

knowledge of US
auditing practitioners

relevant, current

technologies

Survey of
German Audjt
Practitioner

level of
the 36 ITS

Hip \

/

The perceived
knowledge of German
auditing practitioners

includes
relevant, current
information

/

*Previously examined by Greens

tein & McKee [2004]

technologies
- /

Figure 1.Research Designs



54 The International Journal of Digital AccountiRgsearch \BIN. 14

The survey instrument measures self-assessmerit kfidwledge level. Self
assessment of the technical knowledge of auditoceitainly not new (Kennedy
and Peecher, 1997). In most cases, the researduated in the psychology field
indicates that individuals’ likelihood assessmeatstheir own knowledge are
overconfident (Keren, 1991). These indications wéroonfidence by auditors in
self-assessments are generally supported (Soloetom) 1985; Moeckel and
Plumlee, 1989; Moeckel, 1990; Kennedy and Peedl®7). Thus, the tradition of
assessing self-assessed knowledge exists in theatlite, but we will be
conservative in our analysis of the results, r@ajizhat respondents are likely to
over-estimate their own knowledge base.

The expanded survey of 36 information technologieskEnglish, was then
mailed to 1,000 accounting information systems aunditing professors and 1,000
audit practitioners in the United States duringftist half of 2000 (Greenstein and
McKee, 2004). Only the survey responses from tlukt guactitioners are included
in this article. A German language survey, simitathe expanded survey used in
the United States, was distributed in Germany du#f00-2001 to 1500 German
professional auditors (McKee and Quick, 2003). T8usvey was not completely
random as, after inspection of the randomly seteatddresses, it was discovered
that only one address was present for each offitleeo‘Big 5” Audit firms. Thus,
Big 5 auditors were underrepresented in the ingaahple. As a result, one of the
Big 5 audit firms was requested to distribute sysviternally. This resulted in
42% of the responses being from “Big 5” firms and#from “non-Big 5” firms
with 11% not indicating a firm affiliation.

Surveys distributed to audit practitioners in the tcountries totaled 2,500.
There were 587 usable responses for a 23.5% ovespibnse rate. Table 2-Survey
Response Rates shows the various response ratd®e ftwo surveys. The survey
results should be reasonably representative o&tiuiting professions in the two
countries surveyed.

United States Germany Total
Surveys Distributed 1,000 1,500 2,500
Completed Responses 246 341 587
Response Rate 24.6% 23.0% 23.5%

Table 2. Survey Response Rates
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Demographic Response Data

Demographic data on the audit practitioners indude this survey is
presented imable 3-Demographic Data On Respondeiitsis data indicates that
respondents represented a wide variety of agesriexgge levels, and position
levels.

United Germany Overall
States

Gender
Male 59.4% 88.8% 70.7%
Female 39.0% 9.4% 27.7%
Missing 1.6% 1.8% 1.6%

Age In Years
Minimum 23 24 23
Average 42 43.4 42.5
Maximum 72 71 72
Median 41 44

Experience In Year:
Minimum 0 1 0
Average 12 17.6 14.2
Maximum 37 45 45
Median 15 17

Current Position”
Staff/Assistant 6% 4% 5%
Senior/Supervisor 16% 7% 13%
Manager 23% 25% 24%
Partner 50% 58% 53%
Other 4% 6% 5%
Missing 1% 0% 0%

Table 3. Demographic Data on Respondents

Female respondents comprised 39% of the U.S. respas compared to only
9% in Germany. The German result is consistent whi fact that females
currently comprise approximately 12.3% of Wirts¢bpfifer and 13.8% of
vereidigter Buchprufer (the two categories of Gerraaditors). We also note that
the experience level of the German respondentsagedrl8 years as compared to

2U.S. data is only for 103 respondents who indit#tat they performed traditional audits.
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only 12 years for the U.S. respondents, and theagee position of German
participants is higher. This suggests that, onayerthe German respondents were
more likely to be more highly experienced malesttie U.S. respondents.

Response Variable Correlations

The questionnaire which respondents received asheth to rank their
knowledge of the 36 information technologies on pomt scale anchored with
terms as follows:

No Knowledge Expert Knowledge

1 2 3 4 5 6 7

Table 4-Information Technology Knowledge of Aud#éddtioners shows the
mean, standard deviation, and median of the adtu@l and German auditor
responses to the 36 information technology question

U.S. Germany
Unadj. Std. Unad;. Std.

Item Information Technology Mean Dev. Median Mean Dev. Median
1 Word Processing 499 1.18 5 4.61 1.19 5
2  Electronic Spreadsheets 538 120 6 4.72 130 5
3  E-Mail 5.09 1.17 5 4.34 1.30 4
4  Electronic Working Papers 370 173 4 2.83 166 3
5 Internet Search & Retrieval 478 132 5 3.86 141 4
6 Image Processing 286 1.60 3 2.69 1.41 2
7  Electronic Presentations 338 1.77 3 3.30 1.67 3
8 Generalized Audit Software 294 168 3 2.76 159 2
9 Expert Systems 2.00 1.35 1 1.95 1.35 1

10 Embedded Audit Modules 208 142 1 1.95 138 1
11 Real-time Audit Modules 210 1.42 1 1.64 1.09 1
12 Database Search & Retrieval 351 159 3 3.05 157 3
13 Simulation Software 264 154 2 2.05 135 1
14  Flowcharting/Data Modeling 294 160 3 240 148 2
15 CASE Tools 1.66 1.08 1 151 1.01 1
16 Encryption Software 159 106 1 1.72 1.16 1
17 Groupware 280 1.71 3 2.50 1.67 2
18 Cooperative Client/Server Environmen2.73 1.65 2 1.98 141 1
19 Workflow Technology 19 128 1 1.50 97 1



Greenstein-Prosch, McKee & Quick A Conmgan of the IT Knowledge of US and German Auditors 57

20 Database Design & Installation 248 152 2 1.95 130 1
21 Time Management & Billing Systems 3.67 177 4 322 157 3
22 Test Data 2.67 1.69 2 1.74 1.26 1
23 Small Business Accounting Software 4.52 1.72 5 4.58 18 5
24  Digital Communications 189 1.28 1 2.81 1.65 2
25 Tax Return Preparation Software 483 184 5 4.73 199 5
26 Firewall Software/Hardware 185 125 1 1.96 132 1
27 User Authentication Systems 177 127 1 2.02 132 2
28 EDI-Traditional 2.24 1.47 2 3.20 1.68 3
29 EDI-Web Based 220 142 2 2.74 1.61 2
30 Wireless Communications 278 163 3 3.08 154 3
31 Agent Technologies 181 1.30 1 1.64 1.10 1
32 Intrusion Detection & Monitoring 167 119 1 1.87 120 1
33 Internal Network Configurations 211 144 1 2.40 .54 2
34 External Network Configurations 178 123 1 1.86 127 1
35 Enterprise Resource Planning 185 142 1 159 122 1
36 Application Service Providers 198 1.40 1 1.40 .89 1

Table 4. Descriptive Statistics — Mean IT Knowledgeel — Raw Data
Respondents ranked their own knowledge of 36 inébion technologies on a 1 to 7 scale where 1 = No
Knowledge and 7 = Expert Knowledge.

In order to determine if the overall IT knowledgsults for the U.S. versus the
German groups were related we computed the Peamoglation coefficient for
the mean values of the 36 information technologreshe two groups. This
correlation coefficient was .911 which has a twitethsignificance of .000. This
means that the overall IT knowledge results for tihe groups are statistically
significantly related.

Because cultural differences in response patterrguéstionnaire scales may
occur when an instrument is administered to subj@ctdifferent cultures, an
adjustment was made to the data to culturally statige scores (Leung and Bond,
1989 and Smith, Peterson & Schwartz, 2002).

SSHN=ISO-n0)]16q)

where

* SS (i,J)) = subject’s score for item i in cultyre

* u (j) = overall mean of all 36 item scores fattare j

* o (j) = overall std. dev. of item scores for cultyre
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e US: p(j) =2.7895 and(j) =1.141
* Germany: p () =2.6114 awdj) =1.0035

Such standardization techniques are not withowt, liawever. According to
Fischer (2004) “dealing with cross-cultural respopatterns is arguably one of the
most challenging issues in cross-cultural survegaech.” Smith (2004) illustrates
that such adjustments might actually not reducehatktbiases, but instead
communication styles and related cultural charattes. Fischer (2004) points out
that, according to these prior studies, that stathziion could remove variation
that is substantial and related to culture. Thonsan effort to make sure that the
analysis is robust to this cultural adjustment,amalyze and report any differences
in results due to this transformation.

Because H1 does not compare the two populationtufes) against one
another, the raw data is used in that analysiexamining H2, all analyses are
conducted on both the raw data and culturally aeguslata, and any differences
found are examined and discussed. ldentifying giifferences is important as
evidence increasingly becomes available that “nespdias might actually be a
variable of substantive interest and a true indicaf cross-cultural differences”
(Fischer 2004).

Factor Analysis of the 36 Technology Skills

As noted by Yu (2002) many IT technologies “...arteirelated and should
not stand alone. For example, privacy, securityd anobile and wireless
technologies are interrelated.” Accordingly, weidetd a factor analysis of the 36
specific technologies might reveal more about pdssinterrelationships and
fundamental technology constructs. The 36 itemgdisn Table 1 were factor
analyzed on the perceived skill level responseter36 information technologies
to determine the number and character of the uyidgrtonstructs.

Because the two groups of auditors may be inhgrelifferent, factor analysis
Is conducted on each of the populations to deternfipooled analysis of the
groups is appropriate. The results of the fact@alyems extraction for the raw data
and the culturally adjusted data discussed ingbetion were 100% identical when
run on the raw data and the culturally adjusted.d@onsidering the standard
transformation made to the data and the technigtiéactor analysis, this is to be
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expected, and would certainly be suspect if thellt®svere not identical. As
illustrated in Tables 5 and 6, the items loadedhdly differently for the two
groups. Factor analysis using Varimax rotationded, and responses for each of
the two groups loaded into six factors, explaing®yo and 66% of the variance
respectively, for the US and German auditors. Thdividual factors and
underlying items, as well as the relative explanatealue of the items, vary
somewhat between the two populations.

The bolded, underlined items in Tables 5 and 6tifiethe items that clearly
loaded on only one component. The rule used indiosess was to choose items
with a score of .50 or better. The items in ighcdicate those items that did not
meet this criteria. For the U.S. auditors, threeng did not prominently load onto
any component: simulation software, flowchartinggdanodeling, and cooperative
client/server environment. For the German audittmgy items did not meet this
criteria: database search and retrieval, flowchgftiata modeling, groupware, and
database design and installation.

Component / %Variance Explained
1 2 3 4 5 6

(23.4%) | (10.6%) | (10.6%) | (8.1%) | (7.7%) | (7.0%)
Word Processing 099 814 057 144 042 133
Electronic Spreadsheets -.006 674 .075 291 .046 .190
E-Mail .088 .821 191 -.128 135 -.002
Electronic Working Papers .028 318 257 173 001 203
Internet Search & Retrieval 221 q12 175 .086 .050 .145
Image Processing 324 517 .336 .100 .093 .020
Electronic Presentations 211 963 235 246 294 -.219
Generalized Audit Software 123 207 .645 -.088 .078 321
Expert Systems 337 118 .603 .310 193 -.018
Embedded Audit Modules 220 184 :802 172 154 .070
Real-time Audit Modules 277 155 198 .206 183 .061
Database Search & Retrieval 236 438 310 588 .085 .075
Simulation Software 334 173 426 .488 .120 .206
Flowcharting/Data Modeling | -335 .308 302 415 .268 .062
CASE Tools .558 .053 .393 .094 110 176
Encryption Software .839 163 .182 137 .073 .025
Groupware .148 195 .204 A71 602 .037
Coop. Client/Server 427 209 061 445 359 125
Environment
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Workflow Technology 278 .044 177 402 .392 .022
,?,asgﬁ;‘tsign[)es'gn & 400 | 210 | 145 | 651 | .107 155
Time Mgt. & Billing Systems| 188 171 .188 331 .283 638
Test Data 414 071 .226 529 184 242
g(r)nfte\lll\laligs. Accounting 108 115 129 184 082 a2
Digital Communications 149 163 .053 .204 175 153
ox Rewm Preparation 118 = .066 | .151 | -025 | .018 | .856
Firewall Software/Hardware | .814 104 191 181 124 .030
User Authentication Systemg  .832 .096 114 226 107 .063
EDI-Traditional 225 .061 169 .289 639 121
EDI-Web Based* 076 139 .160 220 275 .087
Wireless Communications 455 .158 155 -.134 633 287
Agent Technologies .651 .047 .284 129 415 104
'M”Lrﬁﬁg"r,”ng etection & .823 104 267 082 110 066
g‘;i?;&gﬁgﬁgrk 728 | 238 | -012 | 117 = 058 | .224
Eﬁtffzgﬁ'ra'\'tgr‘f’sork 862 | 138 | 099 | .085 = 214 | .100
Enterprise Resource Plannin] .601 138 .256 201 .325 -.102
Application Service Provider:l 221 .009 237 .357 .356 .014

Table 5. U.S. Auditors- Rotated Component Matrix
Extraction Method: Principal Components. Rotatigarimax with Kaiser Normalization.
Factor loadings are 100% identical using both rata énd culturally adjusted data.

Component / % of Variance Explained
1 2 3 4 5 6

(18.4%) | (14.0%) @ (12.2%) | (11.7%) | (6.8%)| (3.3%)
Word Processing .187 111 816 .004 276 134
Electronic Spreadsheets 170 .047 814 .092 .260 152
E-Malil 123 316 679 133 | -123 | .096
Electronic Working Papers .196 241 375 349 -165 | .606
Internet Search & Retrieval 120 337 670 172 | -051 | -.102
Image Processing .227 .264 .536 391 .013 -.298
Electronic Presentations 191 143 -634 .306 -.338 .024
Generalized Audit Software .249 169 .280 .585 .052 .398
Expert Systems .248 .098 .015 .730 195 012
Embedded Audit Modules 253 183 185 (16 074 102
Real-time Audit Modules 401 092 122 -698 062 .068
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Database Search & Retrieval 185 381 .358 464 293 -.266
Simulation Software .333 .255 199 596 133 -.118
Flowcharting/Data Modeling 447 .081 402 450 -.041 .051
CASE Tools .730 152 181 .259 .049 -.032
Encryption Software .600 275 253 239 .037 .081
Groupware 231 .336 .393 .380 -.328 .234
Coop. ClientServer 508 | 488 | .233 | 302 | -051  -.105
Environment —

Workflow Technology 681 175 .150 405 -.059 -.044
Database Design & Installation| 488 453 306 271 .009 -.327
Time Mgt. & Billing Systems 138 248 .096 335 226 .107
Test Data 611 373 .240 .183 -.009 -.076
Small Bus. Accounting Softwar| -135 214 .014 145 -809 -.070
Digital Communications 219 275 232 154 276 -.115
Tax Return Preparation Softwa| -006 234 .045 164 .838 013
Firewall Software/Hardware 634 210 133 .059 237 .054
User Authentication Systems 621 385 .093 .041 317 .158
EDI-Traditional .302 .656 .260 116 225 -.073
EDI-Web Based 341 .647 341 124 161 -121
Wireless Communications .097 645 166 .085 174 .289
Agent Technologies .569 .253 .090 276 .255 .108
Intrusion Detection & 688 423 107 190 | 212 | 137
Monitoring —

Internal Network Configurationy 363 671 131 167 .031 .065
External Network 462 | 639 | 104 | 109 | -088  .118
Configurations

Enterprise Resource Planning |  -£35 .096 154 .288 | -.077 | -.013
Application Service Providers -800 .146 .087 223 | -.015 .061

Table 6. German Auditors- Rotated Component Matrix

Extraction Method: Principal Components. Rotatidarimax with Kaiser Normalization.
Factor loadings are 100% identical using both rata éind culturally adjusted data.

In order to compare the US and German audit skiels, having consistent
and comparable constructs is desirable. Also, iy@my structural differences in
the two cultures is interesting and important ttufe researchers. Towards that
end, Venn diagrams are used to visually identifgdal, common constructs across
the two groups as illustrated in Figure 2. The umtkd items from the factor
loading statistics in Tables 5 and 6 are groupemraing their U.S. and German
Components and overlaps can be readily seen. Bawsitor the U.S. group, EDI-
Traditional and EDI-Web-based had loading scores.56f or better on two
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components, accordingly these items are illustratedFigure 2 under both
components with an asterisk. One item for the Gargraup, firewall, has loading
scores of .50 or better on two items, and thesesitare illustrated in Figure 2
under both components with two asterisks.

US Component 140/ G Component 1 US Component 4
-ecommerce 0) ecommerce (18.4%) -database (8.1%)

DB Search
& Retrieval

CASE Tools

Encryption DB Design &
B Workflow Installation
Digital Comm. Firewall** Test Data

Internal Network
External Network

EDI-Traditional*
EDI-Web-based*

Agent Tech.
Intrusion Det.

G Component 4

-Audit
US Component 3 Automation
-Audit Automation 11.7%)

G Component 2
-networking &

data transfer (14%) Expert Systems
Embedded Audit
Modules
US Component 2 R-T Audit
; G Component 3
-Gen. Off_lce _Gen. Office Modules
Automation (10.6%) papers

Automation (12.2%)

C G-Componen
Word Processing Audit Automation-B
0,
E-Spreadsheets (3.3%)
E-mail
G Component 5

g{t;terrir:\a/taISearch & US Component 6 -Acct. Firm
-Acct. Firm Automation

Automation (7%)

Image Processing 6.8%)

Presentations

Small Bus.
Accounting
Software

US Component 5
-Group Comm. (7.7%)

Tax Return
Preparation
oftware

Groupware
Wireless Comm.

EDI-Traditional*
DI-Web-based

Figure 2. Component Comparison
* denotes items that load on two components forauditors
** denotes item that loads on two components fauditors
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By identifying commonalities using Figure 2 as audl aid, five “pooled”
constructs are identified as A,B,C,D,E. Item A &bdled as E-commerce and
Advanced Technologies. Item B is a new construat,pneviously identified as a
single construct by Greenstein and McKee[2004]. eksally, for the US
population the factor analysis groups many morestento the “e-commerce”
construct, but the factor analysis of the Germapufaiion groups these items into
two distinct constructs. So, for purpose of compatihe two populations, we duly
note that the US had more homogeneity in theiraesgs on these e-commerce
items than the German auditors. The more granplairoach to comparing the two
populations seems to provide more detailed comparitherefore, Construct B
breaks out these items into a separate constrieteld as Networking and Data
Transfer. Construct C, General Office Automatioas 100% agreement between
the two populations. Construct D, Audit Automatiwas very similar loading, with
agreeance on four important audit technologiesalfyinconstruct E, Accounting
Firm Automation includes two important technologidsit interestingly, time
management and billing did not load onto this cams$tfor the German auditors.
Thus, interpretation of the factor analysis sugtsstfollowing pooled constructs:

1. E-commerce technologies

2. Networking and data transfer

3. General office automation technologies
4. Audit automation technologies, and
5

Accounting firm office automation technologies

Tests of H1 and H2

e HI1: The perceived knowledge level (IT self-efficaof German and US
auditing practitioners includes relevant, curredimation technologies.

To examine the first hypothesis, a benchmark isdegdeagainst which to
measure the reported knowledge levels for the &dfl cskills. Since we are
independently assessing the perceived knowledgdslef the U.S. and German
auditors, we use the raw data rather than therallijiadjusted data. We chose the
midpoint of the response range as the benchmarjurdi 3 illustrates the
distributions of the pooled items within each df five constructs for the raw data.
Those diagram skewed to the left indicate a tendéowards less knowledge (e-
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commerce, networking and data transfer, and awdiin@ation) and those skewed
to the right indicate a tendency towards greateowkedge (general office

automation and accounting firm automation). Usingseven-point scale, the
midpoint is 4, so we consider the percentage gbardents that are below the
midpoint, meaning the percentage of respondentsstiacted 1, 2, or 3 on a 7-
point scale with 1 being No Knowledge. If 50% orrm®f the respondents are
below the mid-point, we conclude that the sampleugs were not very

knowledgeable for that technology.

usve

Frequency
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o 2 4 6 8 o 2 4
Construct_A
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800+ ]
o 3
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3 3
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s o o s 2 . o
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General Office Automation

usvG
G us

w0
Construct_E

Accounting Firm Office Automation

Audit Automation

Scale Used
No Expert
Knowledge Knowledge
1 2 3 4 5 6 7

Figure 3. Histograms of Constructs — Raw Data
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The results are also consistent with mean analySis-squared tests of
distributions were conducted on each of the 36steamparing a 50-50 distribution

(1,2,3 vs. 5,6,7), and the results are noted inerab

A B C D E
E-commerce/ Networking & | General Office Audit Acct. Firm
Advanced Techn. Data Transfer Automation Automation Office Automation
Case Tools Digital Word Processing | Generalized Audit | Small Business
94% < midp G * Communications 61%> midpt G* Software Accounting
91% < midpt US * 64% < midpt G * 72%> midpt US* 71% < midpt G * Software

85% < midpt US *

66% < midpt US *

57% > midpt G *

Encryption Electronic 57% > midpt US *
Software EDI-Traditional Spreadsheets Expert Systems

90% < midpt G * 57% < midpt G * 64%> midpt G* 86% < midpt G * Tax Preparation
91% < midpt US * 79% < midpt US* | 82%> midpt US* 84% < midpt US * | Software

61% > midpt G *

Workflow EDI — Web-based | E-mail Embedded Audit | 61% > midpt US *
Technology 69% < midpt G * 50-50 G Modules
94% < midpt G * 80% < midpt US * | 73%> midpt US* 85% < midpt G *

87% < midpt US *

81% < midpt US *

Internal Network | Internet Search &
Firewall Configurations Retrieval Real-time  Audit
Software/Hardware | 76% < midpt G * 50-50 G Modules

85% < midpt G *
88% < midpt US *

80% < midpt US *

External Network

61%> midpt US*

Image Processing

User Configurations 71% < midpt G *
Authentication 87%< midpt G * 65% < midpt US *
Systems 87%< midpt US *

86% < midpt G *
91% < midpt US *

Agent Technologies
90% < midpt G *
89 < midpt US *

Intrusion Detection
& Monitoring

88% < midpt G *
90% < midpt US *

ERP
90% < midpt G *
86% < midpt US *

Application Server
Providers

94% < midpt G
83% < midpt US

Reject H1
G %2=6616.9*
US: 42=5959.5*

Reject H1
G: y2= 908.7
US: y2= 2238.8*

Electronic
Presentations
54% < midpt G *
50-50 US

Accept H1
G: y2= 4776
US: x2=1171.9*

92% < midpt G *
81% < midpt US *

Reject H1
G y2=14912
US: y2= 1197.9*

Accept H1
G: y2= 83.%
US. y2=283.1*

Pooled Constructs:

Table 7 — Tests of H1

Individual and Pooled c2 téstsignificant at .05 or better)
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Table 7 indicates a much higher proportion of reslemts than 50% selecting
1, 2, or 3 for the following constructs: e-commeteehnologies, networking and
data transfer, and audit automation. Extremely Ipigitentages of the respondents
rated themselves lower than the mid-point for mahthe individual technologies,
such as 90-91% for encryption software, 86-90% E&tP, 86-91% for user
authentication systems, and 88-90% for intrusideat®n & monitoring! For the
construct accounting firm office automation, botbr@an and US auditors indicate
a high degree of knowledge with these items asatdd by the high number of
responses above the midpoint (scores of 5, 6, and@ the other hand, the
evidence was not entirely clear for the generakefbutomation construct. Both
German and US auditors seem comfortable with wootgssing and electronic
spreadsheets as evidenced by the high number péress above the midpoint
(scores of 5, 6, and 7). Both groups however, atdt a low knowledge level for
image processing and average knowledge level ferriat search and retrieval and
electronic presentations. Pooled Chi-Squared testl of the items in each of the
constructs are also conducted and the results eperted in Table 7 and
summarized below:

Construct H1

E-commerce technologies Reject for both G & US
Networking and Data Transfer Reject for both W&
General Office Automation Accept H1

Audit Automation Reject for both G & US
Accounting Firm Office Automation Accept H1

The overall interpretation is that both German &h8&. auditors only have
adequate information technology for two of the figenstructs. However, an
alternative interpretation might be that knowleddell the individual information
technologies is not actually necessary to exergmsefessional judgment
adequately. Many auditors may not perform tasksciwiiequire all the specific
information technology knowledge surveyed. Alsa@ythmight rely on specialists
to handle various information technology tasks.



Greenstein-Prosch, McKee & Quick A Conman of the IT Knowledge of US and German Auditors 67

e H2: German and US auditing practitioners have thmes perceived
knowledge of relevant, current information techigids (IT self-efficacy).

In the test of H2, the relative skill sets of thetgroups are examined. Since
the two groups are being compared against one @ndtie cultural adjustment is
made. However, both the raw data and culturallystdd data are analyzed and
tested to see how robust the results are acroswthdata sets. Overall, the results
were identical for 21 out of 36 (58%) technologiEsr these 21 technologies, 18
were statistically significantly different betweethe two countries. For the
remaining 15 items, the cultural adjustments affedhe results significantly. In
approximately one-half of the cases (8), the stadilssignificance increased from
insignificant to significant because of the cultuaajustments. The remaining
cases either decreased in significance (5 caseaube of the cultural adjustment
or actually switched directions (2 cases). Thus,dhitural adjustment does indeed
affect the significance at the individual item leve

Culturally
Adjusted
Raw Data Data Type of
ltem Information Technology .05 or better -05 Or better consistent ~ Change

1 Word Processing us>c No difference significanct
2 Electronic Spreadsheets ussc No difference significanct
3 E-Mail US>C US>C Yes

4 Electronic Working Papers US>C US>C Yes

5 Internet Search & Retrieval US>C US>C Yes

6 Image Processing No differenct No difference Yes

7 Electronic Presentations No differenct No difference Yes

8 Generalized Audit Software No difference No difference Yes

9 Expert Systems No differenct US>C +significance
10 Embedded Audit Modules No differenc: US>C +significance
11 Real-time Audit Modules US>C US>C Yes

12 Database Search & Retrieval uss>c No difference significanc
13 Simulation Software US>C US>C Yes

14 Flowcharting/Data Modeling US>C US>C Yes
15 CASE Tools US>C US>C Yes
16 Encryption Software No differenc: US>C +significance
17 Groupware US>C US>C Yes
18 Cooperative Client/Server Env. US>C US>C  Yes
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19 Workflow Technology US>C US>C  Yes
20 Database Design & Installation US>G US>C  Yes
21 Time Management & Billin

Systems US>C No differenc: -significanct
22 Test Data US>C US>C Yes
23

Small Business Accounting SoftwalNo differenc G>Us +significanct
24 Digital Communications G>US G>UcS Yes
25 Tax Return Preparation Software No differenc G>Us +significanci
26 Firewall Software/Hardware No differenc US>C +significanct
27 User Authentication Systems G>US US>C Directiona
28 EDI-Traditional G>US G>UsS Yes
29 EDI-Web Based G>US G>Us Yes
30 Wireless Communications G>US G>Us Yes
31 Agent Technologies No differenc US>C +significanct
32 Intrusion Detection & Monitoring G>US US>C directiona
33 Internal Network Configurations G>Uc No differenc -significanc
34 External Network Configurations No differenci US>C +significanci
35 Enterprise Resource Planning US>C US>C Yes
36 Application Service Providers US>C US>C Yes

Table 8. Mann-Whitney U-test Results Comparison
Raw Data vs. Culturally Adjusted Data

In testing H2, we need to consider the significamcel direction of any
differences between the U.S. and German auditorthépooled items under each
construct. We also need to be cognizant of the ainpa the results due to the
cultural adjustment. Table 9 demonstrates thessital significance of each of the
individual items using Mann-Whitney test results footh the raw data and
culturally adjusted data. Symbols are used to @efateach item the consistency
between raw and adjusted data. Also, the iteresaudin of the constructs are pooled
and an F-test is used to determine the signifiddférences between the U.S. and
German auditors. The construct level (pooled i)et@sts are run on both the raw
data (RD) and the culturally adjusted data (CAD) #he results are completely
consistent for four of the five constructs as régrin Table 9. The following
results are found and also reported in Table 9:

Construct H2

E-commerce technologies Reject H2

Networking & Data Transfer Reject H2
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General Office Automation Reject H2
Audit Automation Reject H2
Accounting Firm Office Automation Accept H2
A B C D E
Networking & | General Office Audit Accounting Firm
E-commerce Data Transfer Automation Automation Office
Automation
CASE Tools Digital Word Processing | Generalized Small Business
US>Gt Communications G>US- Audit Software Accounting
G>USt No differencet Software
Encryption Software Electronic G>US+
Us>G + EDI-Traditional Spreadsheets Expert Systems
G>USt US>G- UsS>G+ Tax Preparation
Workflow Software
Technology EDI — Web-based | E-malil Embedded G>US+
US>Gt G>USt US>Gt Audit Modules
US>G+
Firewall Internal Network | Internet Search &
Software/Hardware Configurations Retrieval Real-time Audit
US>G+ G>US- UsS>Gt Modules
US>Git
User Authentication | External Network | Image Processing
Systems Configurations No differencet
Direction unclear UsS>G+
Electronic
Agent Technologies Presentations
US>G + no differencet
Intrusion  Detection
& Monitoring
Us>G
Direction unclear
ERP
US>GH
Application  Server
Providers
US>GH
Reject H2
Reject H2 Reject H2 CAD: F=10.3* Reject H2 Accept H2
CAD: F=12.8* CAD: F=24.2* RD: F=20.5* CAD: F=7.7* CAD: F=4.7*
RD: F=12.9* RD: F=20.6* RD: F=8.1* RD: F=1.1

Table 9 — Tests of H2

Pooled Constructs: Raw Data (RD) and Culturallyustid Data(CAD) F-tests
¥ denotes consistent Mann-Whitney test resultsibBRd CAD, + denotes increased significance using
CAD; - denotes decreased significance using CAD,
*two-tailed tests significant at.01 or better




70 The International Journal of Digital AccountiRgsearch \RIN. 14

The F-test results of pooled items for each ofdbestructs were statistically
significant at .0001 or better for the both rawadand culturally adjusted data. The
results indicate that for three of the construetspmmerce, networking and data
transfer, and audit automation, U.S. practitionesase a statistically significant
greater perceived knowledge level (IT self-efficatthyan the German practitioners.
For one of the constructs, networking and datasteanthe German practitioners
have a statistically significant greater perceikadwledge (IT self-efficacy) level
than the U.S. practitioners. The F-test resultsewwt robust across the raw data
and culturally adjusted data for only one of thestaucts, accounting firm office
automation. For this construct, significant difieces were found for the culturally
adjusted data, but not the raw data. Because aetlconsistencies and the
controversy surrounding the appropriateness otilly adjusted data, we do not
reject H2 for this construct.

Discussion of Results

When we consider the results of the testing oftth® hypotheses, we get a
more holistic view of similarities and differendesUS and German auditors:

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
. , . Accounting Firm
E-commerce Networking & | General Office Audit Office g
Technologies | Data Transfer Automation Automation .
Automation
Reject H1 Reject H1 Accept H1 Reject H1 Accept H1
Reject H2 Reject H2 Reject H2 Reject H2 Accept H2

usS auditors| German auditorg US auditors report US auditors repor
report greaten reporter greater greater knowledge greater knowledge

knowledge knowledge levell level than G| level than G
level than G| than US Auditors | auditors auditors
auditors

On a seven-point scale with 7 being Expert Knowéedmd 1 being No
Knowledge, the overall means of the 36 non-cultyradjusted information
technology knowledge (IT self-efficacy) for the @8dit practitioner and German
audit practitioners were very low at 2.79 and 2ré$pectively. The mean reported
skill levels on three of the constructs are dighgly low in both countries as
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indicated visually in Figure 3 and by the Chi-Seutests of distributions reported
in Table 7. Specifically, we found that the ski#ts of German and US audit
practitioners were on the low side of a seven peadle, the mode was 1-No
Knowledge, for three constructs: e-commerce tedges, networking and data
transfer, and audit automation. We did find somedgaews, however, the skill
sets for both groups are perceived as being orhitjte side for two constructs:
general office automation and accounting firm @ffiautomation. These
technologies are not really considered emergingniglogies, so finding moderate
to high knowledge levels on these two constructsoth comforting and provides
logical validity to the overall results.

The other three constructs, however, are the marergng technologies.
Bierstaker,et al (2003) found that the percentage of internal auslisurveyed in
2002 that used various software was quite low, timdicating that these
technologies are still very much emerging, botkhesign and in use. For example,
for e-commerce privacy and integrity, only 12% bk tinternal auditors used
software, for specialized fraud, only 19% used veafe, and for continuous
transaction monitoring, only 18% used software. &@anizations with revenues
less than $250M, no internal auditors surveyed asgdof these types of software.
The major reasons cited for not using such softweaie not cost, but that the
software was not available. Cost was the secorsbrednowever, thus indicating
that if software is available, they either are aotare of it, do not fully understand
the benefits from a cost-benefit perspective, errtbwness of the software simply
has too high of a price-tag that can only be a#drdy larger organizations.

When the US and German auditor practitioners asnéxed in comparison
with one another, both before and after making ltu@l adjustment to the data,
statistically significant differences are foundveetn the two groups for four of the
constructs: e-commerce, networking and data trangéneral office automation,
and, audit automation.

For the construct e-commerce technologies, botim@erand US practitioners
have very low perceived knowledge levels, and divéne US auditors tend to
have higher skill levels. For the construct netwagkand data transfer, EDI
(traditional and web-based), digital communicatjorsd Internal Network
Configurations, the German audit practitioners hhwxgher perceived knowledge
levels (IT self-efficacy) than their US countergarfThe historically greater
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wireless movement in Europe may explain their enbdncomfort level with
wireless and network communications.

For the construct audit automation, both groupspmactitioners have low
perceived knowledge levels on all items. For thoeg of four items in this
construct, the German audit practitioners had stiedilly significant lower self
perceived knowledge than the US audit practitian@rge potential explanation for
this finding could be that German auditors perféess tests of controls (and more
test of details) than US auditors. Also, it mayce to a lower average size of
client base in Germany. The only item for whichdiiderences are found between
the US and German auditors is generalized audivace.

Some good news from this study is that, overalthbddS and German audit
practitioners appear to be comfortable with genefiice automation. Both
German and US practitioners have a medium to velgtihigh level of perceived
knowledge on four of the six items in this construeord processing, electronic
spreadsheets, e-mail, and internet search andevatriWhile overall, the two
groups are relatively comfortable with the techgas in this category, they are
substantially less comfortable with image procegsind electronic presentations
than with the other four items in this construcDverall, US auditors are slightly
more comfortable with this construct than the Gernaauditors, although not
necessarily on all individual items.

For the construct accounting firm office automatitime results are not that
different: both German and US audit practitioneaseha relatively high level of
perceived knowledge, which is more good news. Thisot surprising because
these types of technologies are those which marditiag practitioners are
exposed to frequently. The US auditors, howeved diport a statistically
significant lower level of knowledge on this constrthan did the German auditors
using the culturally adjusted data, but not the data. Put another way, both US
and German auditors are comfortable with accourfiing office automation, but
the Germans may be more comfortable than their dlshterparts. In Germany,
relatively more sole practitioners and small afidms exist, and bookkeeping and
tax consulting services are much more importanh thadit services. Further,
German tax laws are considered to be among the coosplex in the world and
even more complex than U.S. tax laws. This may w@acdor the culturally
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adjusted results indicating that the German auslitoe more knowledgeable that
US auditors regarding tax return preparation saftwa

Research Limitations

All survey research has a number of limitations chimay affect the
usefulness and validity of the results. Some weka@wledged previously while
others are discussed below. A general limitatiorthes type of research is that
since the questionnaire asked the respondentskammair own knowledge there is
no way to determine if their rankings are an adeurdepiction of actual
knowledge. Kennedy and Peecher (1997) find thatt@nsdare overconfident in
their technical knowledge when performing self-assgents. Their study
examined their self-perceived vs. actual knowled&AAP and GAAS, so their
results may not be generalizable to the IT dom&owever, if auditors are
similarly overconfident in their assessment of thi€iknowledge, then the need for
increased professional development in this areses greater.

Another limitation, as previously acknowledged, tisat many of the
technologies overlap conceptually. We were not alolefind a technology
taxonomy which would enable us to select concelptudistinct information
technologies with which audit practitioners woul@é eadily familiar. We
attempted to overcome this limitation by conductifgctor analysis and
systematically identifying constructs and by exdnmunaggregated items by
construct.

Some IT knowledge may be more related to efficierssues rather than
effectiveness. Accordingly, lack of knowledge im0 IT areas may not be as
significant in terms of society relying on auditeork. One further limitation is
that the 36 information technologies examined is tesearch were subjectively
selected by the researchers from English literatog@ally significant technologies
may not have been identified or selected. Additie@ehnologies were not sought
from the German literature.

We were only able to incorporate limited checkiog hon-respondent bias.
This consisted principally of comparing sample nseahearly respondents to late
respondents for significant differences, and naaVsignificant differences were
found. The possibility exists that individuals wdm not respond to this survey
may have different information technology knowledgeels. Further, for the
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German sample, the “Big 5” was basically represkbteone “Big 5” firm and not
all five firms. The results from this one firm magt be generalizeable to the other
“Big 5” audit firms.

A final factor to consider is that the U.S. surwess English language based
while the German survey was German language bas#tough, careful
translations were made and verified by other imtligis, language differences
could have affected the survey results. In somescdsr the German survey
English expressions were used since there was mareq clear German
equivalent.

4. CONCLUSIONS

As widely acknowledged in the literature, approfgiaknowledge of
information technology is critical for the auditingrofession. This research
measured IT knowledge for U.S. and German auditepsionals via national
surveys in each country. A principal finding is ttte statistically significantly
different knowledge level (IT self-efficacy) is fod between the two countries for
four of the five constructs identified in the factmalysis using both the raw data
and culturally adjusted data: e-commerce techne&gnetworking and data
transfer, general office automation, and audit @atiton. This raises the question
of whether this difference was created by the eilutal system, firm training, or
continuing professional education.

Another important finding was that more than 25%haf auditing profession
in both countries self-rated their IT knowledg€'lasss Than Adequate.” This does
not sound like the surveyed professionals belibey are meeting the “advanced
level” of IT knowledge suggested by IFAC, and teisgggests that the auditing
professions in both countries need to addressissise if the profession is to
appropriately meet the needs of society. Calibgatself-assessments of IT
knowledge is important, and measuring auditors’Wkedge levels of relevant IT
knowledge is critical to the audit profession. Gaumbus improvement is unlikely if
auditors are overconfident about their IT skill é&s: Further, absent feedback
about their true ‘IT” skill levels, auditors willdbunlikely to question, and certainly
not improve their knowledge (Arkes et al. 1987)rtRer, the resources used to
enhance auditors’ IT skills “needs to be considardinvestment’ rather than a
‘cost™ (Nance and Straub, 1996).
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Another consideration in interpreting the resulisuidd be that knowledge of
all 36 information technologies may not be necgs$ar many professionals to
meet their responsibilities adequately. Many auymfdéctitioners work in areas
where some of the technologies may not be necessanseful. Some of the
information technologies may be necessary onlgpacific tasks. Selecting a “low
tech” approach when IT is not useful can lead tprowed performance, while
“using technology that is not useful for the taskymhave minimal or even
dysfunctional performance effects” (Nance and $tra996). However, Bedaret
al. (2006) find that reviewers (managers) are leslsieniced by the ease of use
(which is impacted by computer self-efficacy) oystem than are the preparers.
They pose that the “greater importance of systdmieficy among audit managers
and partners is likely related to their accountgbibs senior officers.” Thus,
emerging technologies by definition will have lowdr self-efficacy, (a concept
supported by this study), and in order to increadeption, the usefulness and
efficiency of the system needs to be made cleaehior managers to increase their
adoption. One objective of this study was to imgidiscussion, debate, and action
that will lead to positive changes in the interoaéil auditing profession. We
believe the information obtained provides a basisrfoving in that direction.

Future researchers may wish to further investigétg the self-reported IT
knowledge levels of certain technologies, such est tata, in Figure 2, load
differently onto different constructs in differecuntries. Also, future researchers
can measure whether, as an “emerging technologytires greater convergence
will occur over time in factor analysis, as in ttese of the more mature construct,
General Office Automation (100% convergence) inuFeg2. Finally, this study
provides a great basis and benchmark for othearelsers to continue to study the
IT skill levels of auditors worldwide. The requiréd skills may change over time,
and the systematic study and documentation of sheimges across cultures is
worthwhile. Comparing the composition of construmter time and how different
cultures “emerge” in their understanding of the enhdng technologies could
perhaps even help to predict, in the future, whahiture” or population may be
best poised for the next generation of technoldgicange.
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