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ABSTRACT

This paper describes a model for providing intégeatdecision-making experiences in the core
undergraduate management curriculum through theofisen ERP system. The model uses ERP
decision-making modules that are situated in aamimgtional process and involve students in hamds-o
decision making using an ERP system. We also presgmototype Oracle-based budgeting decision-
making module for a management accounting coursg,examine its effectiveness in teaching core
concepts. These results provide the foundationapdeveloping Oracle-based exercises througheut th
management curriculum that can be used to fa@litttident understanding of integrated business
processes and b) using integrated data for mamhgedision making.
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1. INTRODUCTION

Organizations use Enterprise Systems (ES), aldedc&nterprise Resource Planning (ERP)
systems, e.g., SAP, Oracle Applications or singtamputer systems, to provide an integrated
view of their many organizational processes throligted applications built upon a common

database. Two-thirds of mid- and large-sized congsaare using or implementing integrated
enterprise systems (Scott and Shepherd, 2002)bo#s design and production activities are
sourced internationally, the ability to understami analyze data from an ES is increasingly
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important for achieving real-time control of glolmabcesses. Companies need employees who
are able to use integrated ES data to make desigidavenport, 2000), to understand the
impact these decisions have throughout integratedegses, and to recognize opportunities
for improving integrated process performance.

The use of these ERP systems, which integrate ibnectand geographically-dispersed
facilities, require new knowledge and skills froramagers and workers. Yet, management
students rarely see integrated computer applicatiglanagement education has not kept pace
with the ERP software revolution and the new irdgenl business information environment.
Although many universities have redesigned manageroerricula to reflect the linkage
between functional areas, the role that extensiémred, real-time information plays in
decision-making is relatively new and not easilyugat without an ERP system and
opportunities for students to experiment with ird8ford, Chandra and Vijayaraman, 2003;
Corbitt and Mensching, 2000).

Two leading vendors of ERP systems, Oracle and S#d¥e provided support for
academic initiatives to integrate such systems tindomanagement curriculum. In turn, ERP
systems can serve as a mechanism for integratinageanent education. In this paper, we
describe a project to introduce an integrated, rm&dion-intensive applications software
environment into an undergraduate program for mamegt majors. The overall goal of the
project is to provide students with an understagdof the value of enterprise-wide
organizational decision-making and an ability to rkvoeffectively in an integrated
organization.

The approach we have developed for teaching emgergecision-making consists of using
Enterprise Decision-Making Modules, supported by @racle ERP suite, which are linked
together through a common case scenario. Thesailesogngage students in making
decisions in the integrated, process-oriented, -delta environments common in today’s
organizations (Strong, Johnson, & Mistry, 2004aclkE module is situated in an organizational
process, e.g., the supply chain and order fulfiltr@ocess, and involves students in hands-on
decision-making using an ERP system to provideraegrated, process-oriented, data-rich
environment typical of modern organizations. Ouprapch differs from other approaches to
integrating ERP systems into curricula because d@tesigned to teach students to work in an
integrated process-oriented curriculum and bec#@uggroduces decision-making modules
across the curriculum while minimizing the ERP sys$ knowledge required of faculty and
the classroom time devoted to ERP skills.

As a prototype of such decision-making modulesewamine the usefulness of the Oracle
ERP Applications suite to teach core concepts inoarse on management accounting.
Although there is evidence that SAP or Oracle &digraduates may well be able to command
higher salaries in the marketplace (Corbitt and #¢aimg, 2000), it is just as important to
ensure that introducing ERP modules into the culuim does not interfere with the teaching
and learning of core functional concepts. The strgported in this paper was designed to
address this issue. We argue that before investiitRP-based curriculum integration, with
all the inherent challenges and implementationessit is essential to ensure that the ERP-
based modules are at least as good as, if not sedgsbetter than, traditional methods in
facilitating student learning of core concepts. rElfi@re, as a first step, we examine student
learning using our first module developed for amaductory management accounting course.
We utilized a repeated measures (pre-post) expetahdesign, with experimental and control
conditions to compare student learning of cored®paught with and without an Oracle-based
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module. Results provide evidence of the impact h&f Oracle-based module on student
learning of core concepts.

In the following section, we explore models foreigtating management education and our
ERP approach. We then present the conceptual &iomdutilized to assess whether the ERP
modules facilitated student learning. This fourmiatiiraws on extant research on technology-
based instruction. The methodology and assessmeoégs for the prototype study are then
described. Finally, we present the results ofstudy and a discussion of the contributions of
the study and the implications for further research

2. RATIONALE AND CONCEPTUAL FRAMEWORK

Although educators agree that teaching an integiraéiaw of organizations is important, and
accreditation standards require business schogiotade integrative experiences, schools are
still exploring how best to produce graduates whadarstand integration (Hamilton,
McFarland and Mirchandani, 2000). In this sectimr, describe approaches used to integrate
the management curriculum, and then present ourliERBd curriculum integration model.

2.1 Recent Approachesto Integration in Management Education

In business schools, during the 1980s, integratiaa a strategic issue usually captured in a
separate capstone course, typically called BusiRe$isy and Strategy, completed at the end
of a student’s degree program. Later, efforts fedusn developing integrated courses and
curricula as organizations realized that operatimal integration is critical for effective
cross-functional processes (Garvin, 1995). Capstaperiences usually do not focus on these
operational decisions, or explore the role tha¢esive, shared, real-time information plays in
decision-making.

Team teaching is one approach used to deliverrated courses. In a team taught course,
instructors representing different functional araesteamed together and teach topics related
to their area of expertise. A single course maydksigned to encompass three or four
functional areas (e.g., marketing, accounting, af@ms management and Management
Information Systems). Highly integrated team-taugbtirses can be successful only if the
leader of the instructing team is able to integthtefunctional areas or if all members of the
team participate in all sessions and are able Habmrate in integrating different functional
perspectives. Thus, team-taught courses are resqiensive, requiring additional faculty
time and coordination (Mullins and Fukami, 1996).

In contrast to the typical methods of curriculuntegration discussed thus far, we argue
that ERP systems provide a foundation for studentsnderstand the integration of different
functional areas, because of the integration infidrethe software. The linked databases and
web-based information-sharing characteristic of E&ftware provide a foundation for
enabling students to develop an understandingeoétitengths and limitations of integration of
functional areas along business processes andeadfintierlying information systems. This
understanding provides the basis for students weldp the ability to use integrated data to
frame and inform decision-making.

By the late 1990s, a number of schools recogniaedmportance of integrating the use of
ERP systems in the curriculum. Largely throughghpport of the two leading ERP vendors,
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SAP and Oracle, schools began to participate inlero& initiatives permitting them to use
enterprise software in various courses. While s&ftP systems were recognized as a
curriculum integration mechanism in business schoolirriculum changes have addressed
technology rather than the new opportunities fiokilig functional areas and processes (Elam,
Murphy, Becerra-Fernandez, & Simon, 1999; HawkRgmp, & Shackleton, 2001; Quinton,
1999). The focus has been on using this new teolggoin individual classes, rather than
harnessing its sophisticated capabilities towatgigaulum integration objectives.

In describing the challenges of developing an iratgl supply chain curriculum,
supported by software, Closs and Stank (1999) thaltraditional functional perspective used
in management education, claiming that most of ewaa still operates within the constraints
of “functional silos” representing the differenteas of management. Faculty in accounting,
marketing, finance, operations, and MIS operateetidently, often duplicating teaching and
research. Structural factors such as historicallfaclines and departments, entrenched
courses and programs, and limited availability @égrated teaching material often become
barriers to curriculum integration across departmefCloss and Stank, 1999). Current
demand for business management graduates capalilenaifoning in an integrated ERP
environment, however, makes it imperative for mamagnt education to respond to this need.

2.2 Our ERP Approach to Curriculum Integration in Management
Education

In contrast to approaches focused on the technptmgyapproach to ERP-based management
curriculum integration employs Enterprise DecisiMaking Modules linked together through
a common case scenario (Strong et al., 2004) &giate core courses of the management
curriculum, i.e. in managerial accounting, markgtimperations management, and human
resource management. The use of Enterprise Dedidaking Modules linked together
through a common case scenario is a unique featfireur approach to management
curriculum integration that has promising potenf@ making a significant contribution to
management education. The use of linked but seifaioed modules emulates how
integration is made operational through decisioinga in organizations, which supports
student learning. The approach also facilitatéegiration into a series of courses without
requiring excessive instructor time and training.

The inclusion of modules into several courses gismvides a model for students to
understand and experience the power of sharedhiation and to develop a deeper and more
sophisticated understanding of integration. Orgaional integration is often cited as a
benefit of ERP systems and a desired businesstgiebut has several different dimensions
or types (Volkoff, Strong, and Elmes, 2005). In theodel we propose, students will
experience data integration through the commonreshdatabase in ERP systems and business
process integration through the linked functiond iansactions in ERP systems (Markus and
Tannis, 2000). They will experience the integratarsequentially interdependent processes
as well as reciprocally interdependent processeslk(ff, et al, 2005). Sequential
interdependence occurs when functions are linkediesgtially into a business process, e.g.,
the linking of market analysis, product and proa#ssign, and product launch into a product
development process. Reciprocal independence ®oshen processes are continuously
coordinated, such as the product development pscmed management planning and control
processes. Our model of integrating managemensesutemonstrates the integration of data
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and processes for both sequentially and recipripéatiérdependent processes relevant to the
management planning and control process and triaipraevelopment process.

The Enterprise Decision-Making Modules are desigedrecognize the functional
expertise of faculty, while encouraging collabarati Developing modules around functional
topics for use in traditional courses is consisteith the functional structure in management
schools and the expertise of faculty, limiting treeed for the difficult structural change needed
to team teach or create integrated courses. Bassipeocesses are a natural and effective
mechanism for linking functional decisions to breaimpacts; the ERP data and structures
support this link. Across-course integration ifiaged by using a single organization as the
basis for the case in each module, thereby lintdpgcs and concepts across courses.

While developing modules requires greater knowleoigthe ERP software, the delivery
of modules is designed to facilitate faculty inwevent. Faculty continue to have autonomy
over their courses, and need to redesign only sectof existing courses to include these
modules. The format thereby optimizes conditionsfémulty commitment while minimizing
faculty resistance to loss of control over coursmtent. Each decision-making module
requires limited classroom hours, and focuses erd#tision and associated data, not on the
ERP software itself. Our effort is consistent wigitent interest in the use of computer-based
technology in business education (Holsapple, 20814, more specifically in the use of ERP-
based software to integrate courses across thedsssicurriculum (Bradford et al., 2003;
Corbitt and Mensching, 2000; Kumar and Hillegergh@000).

2.3 Effectiveness of Technology-facilitated Pedagogy

While the ultimate learning objectives of our ER&sé&d modules address student’s ability to
make decisions in an integrated, information-riclvimnment, the design assumes that the
ERP-based approach will also be effective in taaghtore concepts. We developed a
prototype Oracle-based module to teach budgeting imanagement accounting course and
examined the effectiveness of using an ERP-basptbagh to teach core concepts. In this
section, we consider issues associated with usgnblogy to facilitate pedagogy, and
explore why an ERP-based approach may be effedifeethen present our hypothesis for the
prototype accounting module.

While ERP-based modules allow students to expl@ae technology and the modern
decision-making scenarios facing organizationss itritical that such modules not distract
from student learning of the core concepts in dadational area in management. Although
research on the use of technology in educationexésted since the 1980s (Dickens and
Harper, 1986), the question of whether technologgilifates learning core concepts has
generated significant debate (Boyce, 1999; Bryadttdutton, 2000).

Consider the situation in accounting. Professi@saociations of public accountants led
the calls for increased attention in accountingcation to train students in the use of
accounting information systems (Stone, Arunachadaich Chandler, 1996). Many academics
responded to these calls by initiating undergraglgatriculum innovations that emphasized
the development of accounting systems knowledgecantputer-related skills (Williams and
Sundem, 1990). Accounting educators however, ramgluate the effects of these
technological innovations on student learning (8tat al., 1996). Thus, the benefits of
introducing students to technological tools beiggdiin accounting practice (e.g., electronic
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spreadsheets) is often debated without assessingmiiact of such technology on learning
core accounting concepts.

Similar debates are taking place about ERP syséemigheir potential role in teaching the
entire management curriculum (Antonucci, Corbitevé@art, &Harris, 2004; Bradford et al.,
2003; Strong et al., 2004). The questions thateainglude: Do ERP systems support or
interfere with the teaching and learning of corenageement topics? How effective are ERP
systems in helping students understand processlaiadintegration? How can ERP systems
best be used to help students learn to work irgrated, data-rich environments? As schools
undertake the challenges of implementing ERP syst#Ent® management curricula, future
research must evaluate the different methods efymting technology in the curriculum and
assess the impact of such technology on studemtitga(Bradford et al., 2003; Fedorowicz,
Gelinas, Usoff, and Hachey, 2004).

2.4 Experiential Learning in ERP-Based Approaches

Emphasizing the paucity of research and ambigdifindings on the pedagogical benefits of
using technology to deliver instruction, Bryant dtdtton (2000) highlight the importance of
recognizing the theoretical basis of expectaticagarding learning impacts. In response to
such calls for theoretically based research orutieeof technology in education, we draw on
research on experiential learning to provide aramation for why ERP-based approaches are
expected to facilitate student learning of coreoaating concepts. In a discussion of the shift
in learning paradigms, scholars have noted inangagmphasis on using pedagogical
approaches that facilitate understanding or hasirtgufficient grasp of concepts, principles,
or skills so that one can bring them to bear on pesblems and situations” (Barr and Tagg,
1995).

Methods that emphasize experiential or hands-omileg include those that enable
students to solve problems and practice makingsast through independent inquiry and
analysis of real world projects (Hirsch,1996), tieation of microworlds through the use of
simulations and cases (Macy and Neal, 2002), amdisk of interactive media (Bartell, 1999).
Research on hands-on learning approaches sughasts the very least these are as effective
as traditional teaching methods (Kearsley, 1984y at best are better, because although
people retain 20 percent of what they hear, ang&t@ent of what they see and hear, they
retain 75% of what they see, hear, and do (Fletd890).

So, how can technology facilitate the pedagogib@atives of providing opportunities for
experiential learning and for knowledge applicabiorCategorizations of educational
technology offered by Rebele, Apostolou, Buclessdédl, Paquette and Stout (1998) and
Bartell (1999) guide our conceptualization of homdavhy ERP-based approaches can be
expected to facilitate student learning. In Bae(ll999) 5-level typology of multimedia
instructional technology (including computer-badedls), each ascending level represents
incremental improvements in process and learningparted by better and fuller exploitation
of the technology. Level 1 of the typology includbe simple addition of audio-visual aids to
supplement lectures that are designed to focustette and facilitate recall. Level 5
applications include computer-based tutorials, avi@rlds, simulation, learning laboratories
and other such innovations, which are interactivet @mploy the speed, storage, retrieval, and
processing capabilities of the computer. Appligagiin this category are expected to facilitate
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the mastery of knowledge where mastery means laitegto apply knowledge gained to new
situations.

Our approach of using an ERP-based module repsegieathighest level of multimedia
technology based instruction (Bartell, 1999) beedtiss interactive and requires active data-
based operations, analytical thinking and applicetf knowledge. Further, because working
with ERP system modules requires students to takkeraand work through activities, ERP-
based exercises should demonstrate the advantagesnented for hands-on learning or
experiential learning approaches. Thus, we argad ERP-based modules focusing on
accounting should facilitate the learning of coreaunting concepts.

To summarize our rationale thus far, we argue aftabugh a strong conceptual case can
be made for the benefits and need for ERP-basedceium integration in management
education, it is first critical to demonstrate ttgich technology-facilitated pedagogy not
distract from student learning of the core concépteach functional area in management.
Further, by drawing on the literature from both mgement education and psychology on
experiential learning, we develop our explanatimnvthy ERP-based modules are expected to
facilitate student learning, specifically their &pation of core concepts and knowledge.
Because working with ERP system modules is interacind requires students to actively
engage in data-based operations, such exercisegldsitemonstrate the advantages
documented for experiential learning approaches.

2.5 Conceptual Framework for Assessing Student L earning

Although a compelling rationale can be presenteghrtimote a pedagogical technique or
intervention, the ultimate value of any specificthuel depends on its impact on student
learning. Technology-based pedagogical techniques odten evaluated through student
feedback and surveys that provide useful inforomatregarding their receptivity to the
pedagogical technique and their feedback on difftecemponents of the technology, its ease
of use, etc. (Becerra-Fernandez, Murphy, and Sir@060; Bradford et al., 2002). Another
important assessment, the impact of the technotoggtudent learning, which is as least as
important as the other measurements, is usuallgvedtiated.

For any pedagogical innovation, the set of learmintfomes used in the evaluation should
be guided by the specific learning objectives asdumptions about the learning process
underlying the innovation. For example, in a stwdythe technology-mediated small group
discussion method, an integrative complexity measirstudent discussion is used to assess
learning outcomes (Yoo, Kanawattanachai, and Gi2062).

In a study of the effect of a web-based tutorialpooblem formulation ability, Krovi and
Sulek (2001) used a pre-post test assessment dérggl modeling ability through their
performance on a word problem quiz and programmuiadplem. In other studies (e.g., Evans,
1998), assessments of student performance, aasvgliestionnaires designed to elicit student
evaluation of the use of educational technologg, wsed. Thus, drawing on the education
literature in general, as well as research on memagt accounting education and technology-
facilitated decision-making education, we base @asessment of student academic
performance via exams and quizzes on our undeiistarad student learning processes and
outcomes.

In addition to assessment of student performandecators are also interested in
understanding the motivational processes underh@hglent learning. Bandura’'s (1986)
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construct of self-efficacy has been utilized to wlment and understand the basis of students’
academic performance. Self-efficacy is defined msstimation of one’s ability to perform
target behavior successfully, and is conceptualeegarticularized self-percepts targeted to
the relevant activities and situational circumsemnSelf-efficacy constructs have been widely
used in the general educational literature, andbaieg increasingly used in the accounting
education literature as well (Christensen, Fogany Wallace, 2002; Stone et al., 1996).

Existing research has also provided support fordBeais (1986) assertion that judgments
of capabilities that are more task-specific arg¢dogiredictors of related performance than are
more generalized judgments. For example, focusmgaademic performance in the area of
mathematics, Pajares and Miller (1997) demonsttae math self-efficacy beliefs are more
predictive of problem-solving performance than arere general self-efficacy assessments.
This focus on domain-specific self-efficacy is aladent in the MIS literature on computer
related competence (Compeau and Higgins, 1995;alis&trong and Brandy, 2002), and in
the accounting education literature (Christenseal.eP002; Stone et al., 1996). Thus, for each
study in a different task domain, new measuresetffefficacy must be developed for that
domain. In this study, we have developed a seié&fly measure that covers two core
management accounting concepts, budgeting andnearianalysis (see Appendix B) and
another self-efficacy measure that covers the tifeedOracle e-business suite software. Thus,
drawing on the education literature in generalval as research on accounting education and
MIS education, we argue that in addition to assessrof student academic performance via
exams and quizzes, it is also necessary to understee basis of student learning processes
and outcomes. Because the construct of self-effibas been widely used towards furthering
such understanding, we include it in our assessmetitdocumentation of student learning,
along with more typical measures of student leaymiatcomes.

3. RESEARCH DESIGN AND HYPOTHESES

The primary objective of our study is to determihthe use of Oracle applications to teach
selected accounting concepts resulted in an improv@erstanding of these concepts and an
increase in students’ sense of self-efficacy. Mgpecifically, the objectives of the study are
(a) to investigate whether ERP software facilitasdadent learning of accounting concepts,
and (b) to examine the role of self-efficacy in iaging such learning. We use a pre-post
experimental design with a control condition thatmits us to test the pedagogical method of
interest — i.e., the use of Oracle-based moduldegoh accounting concepts. This aspect of
the design addresses the limitations pertinenheddck of control groups in previous studies
in the accounting literature (Stone et al., 1998jus, the repeated-measures experimental
design enables us to test the primary hypothesit gtudent learning for a topic learned
through Oracle-based modules is as good as, ibatier, than for a topic learned without
Oracle.

Based on the literature documenting advantagexpéreential learning approaches, our
first hypothesis focuses on student learning orfoperance. Based on prior research
suggesting that hands-on learning approacheslkaly io be more effective than lecture and
discussion methods (Barr and Tagg, 1995; Fletct®30; Kearsley, 1984), our hypothesis is
as follows:
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H1: Student knowledge of accounting concepts willvgleo greater increase for a topic
taught with the Oracle ERP software (budgetingnhtfa a topic taught without the Oracle
ERP software (variance analysis).

Based on the emphasis on domain specific assessmoieself-efficacy in the accounting
education and MIS literatures, we include a meastiself-efficacy in the content domain (in
this case, managerial accounting) as well as aunead self-efficacy in technology. Further,
the repeated measures design of the study enablés examine changes in these domain
specific areas of self-efficacy through the cowtt¢he term. Therefore, since students in the
target course learn accounting concepts as wdteasise of the Oracle eBusiness suite, our
hypothesis is as follows:

H2: Students’ self-efficacy for accounting concepid éor ERP system use will be higher
at the end of the term than the beginning.

Our study is also designed to investigate theioeahip between self-efficacy and actual
student learning (i.e., quiz performance). Basedstrdies documenting the relationship
between self-efficacy and student learning, ourdtliypothesis focuses on the relationship
between self-efficacy and student learning. Gehgratudies suggest that self-efficacy is
associated with more effort, better use of learnistgategies, and test performance
(Christensen et. al., 2002). Based on this reseatothypothesis is as follows:

H3: Students’ self-efficacy will be associated withdsnt performance.

The sample and the procedure used to collect datad@scribed in the next section,
followed by the results of the analysis used tbttes hypotheses.

4. METHOD

We use a pre-post experimental design with a cboetodition that permits us to test the
pedagogical method of interest — i.e., the use @c@-based modules to teach accounting
concepts. This aspect of the design addressesntitations pertinent to the lack of control
groups in previous studies in the accounting litee(Stone et al., 1996). Thus, the repeated-
measures experimental design enables us to tegtrithary hypothesis that student learning
for a topic learned through Oracle-based modulesigood as, if not better, than for a topic
learned without Oracle.

The sample consisted of 57 students enrolled ing&ations of an undergraduate course
on Managerial Accounting taught by the first auti®oth sections were taught by the same
instructor and in the same manner. Budgeting amiduwee analysis were selected as the two
topics to be utilized in the experiment designedtfas study because management control
methods (e.qg., flexible budgeting and varianceyais) are at the core of some of the financial
modules in Oracle. We utilized a repeated-measxpsrimental design to compare students’
learning of an accounting topic learned throughOmacle module to a topic learned without
Oracle. For each topic, students also completeska analysis as an out-of-class assignment,
as the instructor emphasizes the case study methrottaching management accounting
topics. In each case, students were required t@leaensimilar tasks. The primary difference
between the learning requirements for the two ®pias the method used by students to
prepare the case analysis. Students completed utigeting case using an Oracle-based
module, while they completed the variance analysise using either Excel or manual
calculations (i.e., without the use of an Oracledzamodule).
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The budgeting module used in the experimental ¢mmdrequired students to use and
analyze data from a budgeting case using an Oraotule. In the Oracle module, students
were asked to calculate the revenues and expevesgahle and fixed) associated with various
products so that they could develop and formulateaater budget. After they had completed
the mechanical aspects of formulating the budg#ténOracle ERP system, the students were
required to analyze various “what if’ scenarios.u$hthey were asked to examine the
budgetary implications of changes in profitabilithanges in sales prices, changes in variable
and fixed expenses, etc., and make recommendatahetermine the options available to the
firm to reach the desired objectives.

In the control condition the students were askednalyze a case on variance analysis. In
this case, the students were first asked to prepaftexible budget as a precursor to
conducting revenue and cost variances in ordeonapare actual results with previous results
and budgeted results. This case however, was @byzmd through the Oracle ERP system -
the analysis completed by each student was domg @sicel or manual calculations. Thus,
each student analyzed the case and made recommoeisdaithout the aid of the Oracle ERP
system. While case analysis has some elements tivle dearning because students are
applying material in a case environment rather thay a lecture/quiz format, the Oracle ERP
system facilitates exploration and what-if analysfsus supporting student’'s analysis and
synthesis capabilities.

4.1 Assessment of L earning

Students’ actual comprehension and learning of étidg and variance analysis topics was

assessed through a quiz with ten items, five queston each topic (see Appendix A). Thus,

each student received two scores, one represethtaiglearning of budgeting concepts and

one representing their learning of variance anslySach score represented the number of
correct answers on the five questions, resulting stale of 0 to 5 for each student learning
score. In addition, there were two self-efficacyaswres, which were collected twice, once

near the beginning of the course (pre-test) and orv@ar the end of the course (post-test).
Thus, there were four measures for assessing stlgiming, two scores representing their

performance on the budgeting and variance anadgsigons of a quiz, and two self-efficacy

scores — one for technology self-efficacy and areatcounting self-efficacy. Each of these

four measures was collected twice.

4.2 Procedure

The pre-test measures were collected during thellmiof the term, a week or so before the
target topics were to be introduced. A quiz was iadhtered to students to assess their
existing understanding of budgeting and variancalysis, prior to any exposure to these
topics in the course. Ten questions on budgetirdy \amiance analysis were included in a
twenty-question quiz. This quiz was worth five parcof the student’'s overall grade in the
term. Students also completed the two self-efficqogstionnaires. After the pre-test measures
were collected, students completed an ERP fouratmmdule, which was designed to
introduce the students to the basic navigatioretlufes and functional modules in the Oracle
ERP system. In the following week, students wetmdauced to budgeting (the experimental
topic condition), and then were required to complbie Oracle-based module on budgeting.
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Following this, students were introduced to var@aaoalysis and then required to complete a
non-Oracle-based module on variance analysis (ihea topic condition). Finally, at the end
of the term, the post-test measures were admieistey all the students. These post-test
measures consisted of the final quiz, which inctuthee same ten questions on budgeting and
variance analysis that were part of the first qarz the two self-efficacy questionnaires.

5. RESULTS

First, we present results testing our hypothesgrefter improvements in the experimental
versus control condition (see Table 1). This itofekd by the results examining whether self-
efficacy scores improved from pre- to post-tese (Bable 2). Then, in the final section (see
Table 3), we present results on the relation batveedf-efficacy and actual student
performance (quiz scores).

5.1 Effectiveness of Oracle-Based Exer cises on Student L earning

In the first set of analyses, the focus is on dweiteing if there were improvements in the
students’ actual learning of accounting conceptsheyend of the term, especially for those
concepts learned through the Oracle-based modelscriptive statistics on the pre- and post-
test scores are presented in Table 1.

Table 1. Descriptive Statistics and ANOVA ResultsButgeting and Variance Analysis
Panel A: Descriptive Statistics

Topic Pre-test (n=56)* Post-test (h=56) | Across tests (n=56
Budgeting (Oracle-based exercises 1.86 (.093) 3.36 (.143) 2.60 (.087)
Variance Analysis (without Oracle 1.70 (.116) 2(7120) 2.20 (.087)
Across topics 1.80 (.079) 3.02 (.094)

*Note: N=56 because one student did not take iz Numbers in cells represent means and staretesd

Panel B: ANOVA results

Variable (within Ss) Df | SS MS F-value P value

Test (pre, post) 1| 85.02 85.02 111.38 0.000
Error (Test) 55| 41.55 0.76

Topic (budgeting, variance) 1 9.45 9.45 502. 0.001
Error (Topic) 55| 41.55 0.76

Test X Topic 1 4.02 4.02 5.53 0.022
Error (Test X Topic) 55| 39.98 0.73

A 2 (Test) x 2 (Topic) repeated measures analykigadance, with Test (pre-test,
post-test) and Topic (budgeting, variance analyessjvithin-subject factors, was used to
test the hypotheses of greater gains on the tepiméd through the Oracle based module.
As predicted there was a main effect for Testl F55) = 111.38, i .000, with students
scoring higher on the post-test than on the prefes-test M= 1.8, post-test M= 3.0).
Further, as predicted, there was a main effecTipic, F(1, 55) = 12.5, p= .001, with
students scoring higher on budgeting (the experiahecondition) than on variance
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analysis (the control condition) (budgeting M2.6, variance analysis M 2.2). More
importantly, the Test x Topic interaction effectsagignificant, H1, 55) = 5.5, p= .022,
thus supporting our prediction of greater learrofhgoncepts through Oracle compared to
learning of concepts without Oracle.

4
3,5
n 3 —
2.5 — i
g ’2 ./ —o— Budgeting
9q 5 —=— Variance
m b
ol
0,5

0 .

Pre-test Post-test
Test

Figure 1. Topic and Test Interaction for Budgetamgl Variance Analysis Scores

Paired sample t-tests on pre-test and post-tesesdor budgeting and variance analysis
further support these results. Paired sample $-tanparing pre-test scores on budgeting and
variance analysis show no significant differen¢d$6) = 1.03, p= n.s. The paired sample t-
test comparing post-test scores on budgeting andnee analysis, however, is significant,
with post-test scores on budgeting significantlgheir than post-test scores on variance
analysis, 1(56) = 3.7, p= .001. These results indicate that students iwgatdheir learning of
the topic of budgeting (taught through Oracle) tgraater extent than their learning of
variance analysis (taught without Oracle). Tablgrdsents the relevant descriptive statistics,
while Figure 1 presents a visual representatiothefTest x Topic interaction effect. Thus,
students began with a comparative level of undedstg of both topics at the middle of the
term (as reflected in comparable scores on the fprizeach topic at the pre-test time).
Although scores on both topics improved by podi-téme, scores on budgeting were
significantly higher than the scores on variancalysis at post-test time. These results
suggest that Oracle-based modules can be sucdegssfiized in teaching management
accounting topics.

5.2 Improvementsin Self-Efficacy

Because the course was designed to familiarizeestadwvith accounting concepts as well as
with the use of Oracle, we expected improved ratiofyself-efficacy on both accounting and

technology measures. Descriptive statistics on estisd self-efficacy on accounting and

technology use are presented in Table 2.
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Table 2. Mean Ratings on Accounting and TechnolagfSfficacy Measures

Pre-test (n=57) Post-test (n=57)
Self-Efficacy Self-Efficacy
Accounting Technology Accounting Technology
Mean 3.4 1.9 7.8 6.4
Std. Dev. 1.7 1.8 1.5 2.1
Minimum 0.3 0.0 3.2 0.0
Maximum 7.0 8.1 9.9 9.9

As is evident from Table 2, average scores inceedsen pre- to post-test on both self-
efficacy measures. Further, paired sample t- testse performed to determine the
significance of the increase in scores. The pagadple t-test for the accounting self-efficacy
measure was significant($6) = 15.69, p= .000, indicating that students’ had increasdfi se
efficacy on accounting by the end of the term. &irty, the paired sample t-test for the
technology measure was also significar{®) = 14.04,_p= .000, indicating that they had
improved self-efficacy on technology by the endhaf term.

5.3 Relationship between Self-Efficacy and Student Learning

In the analyses presented thus far, the impacsiofjuOracle-based exercises was analyzed by
examining students’ quiz scores and their selkaffy scores separately. Here we present
analyses of the relation between self-efficacy es@nd the quiz scores. Since we conducted
assessments of self-efficacy and students’ aataahing (as represented in quiz scores) at two
times, before and after the Oracle-based intererr(pore- and post-test times), we were able
to examine the relative contributions of pre- amndtgest self-efficacy scores for accounting
content, and for technology, as well as pre-te& garformance to students’ final quiz scores
at the end of the term (post-test quiz scores).

Regressions on the post-test quiz total scores ¢oenbined scores on the budgeting and
the variance analysis items) with pre- and podtdel$-efficacy scores and pre-test quiz scores
(representing students’ prior or existing knowleddeaccounting concepts) were performed
(see Table 3). The regression model was signifiegbt 51) = 2.78, = .027, with beta scores
for pre-test quiz scores marginally significarnt @B), indicating that performance on the pre-
test was related to performance on the post-test.

Table 3. Regression of Accounting Self-Efficacy ®soon Quiz Scores

TOTAL SCORES AT POST-TEST QUIZ
*Pretest Quiz Scores 0.376, 2.8, (.08).
*Ave. Scores on Acct.Self-Efficacy at Pretest -®21.62, (.11).
*Ave. Scores on Acct.Self-Efficacy at Post-test 1832.22. (.031).
*Average Scores on Tech.Self-Efficacy at Pretest .109,-0.84,(ns).
*Ave. Scores on Tech.Self-Efficacy at Post-test 208,-1.38,(ns).
Model R square 0.21
Adjusted R square 0.14
F (probability) 2.78,(.027).

Note: * First entry is the standardized Beta ceéffit. The second is the t value, and third is abdlity value (in
parentheses).
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Although, the beta value for Accounting self-effigascores at pre-test time was not
significant (p=.11), the negative value indicates a negativaticgiship of pre-test accounting
self-efficacy with post-test quiz scores. This ieds consistent with the findings in the
literature that students who are optimistic in ttisgilf-assessments tend to score lower, while
those who are pessimistic tend to score higheriral §uizzes or exams (Christensen et al.
2000). Interestingly, the accounting self-efficagyores at post-test time were significantly
associated with final post-test scores=(p031), with positive beta values for the relagbip
between self-efficacy and quiz scores at the enth@term. This suggests that by the end of
the term, students’ self-efficacy ratings becameemealistic and as a result were positively
related to their final quiz scores.

The Pre-test and Post-test Technology self-efficmpyes were not significantly related to
post test quiz scores. The non-significant resuitshe technology self-efficacy measures are
not surprising because the student learning messised were not measures of technological
knowledge or competence in using the Oracle modulesse results indicate a student’s
confidence in their ability to use that technolaipes not affect their learning of accounting
concepts.

6. CONCLUSION

Results supporting the effectiveness of using @r&dRP applications to teach accounting
concepts make a significant contribution to therditure on management education. With
reference to management education, the resultstespin this study extend theoretically-
derived scholarship to evaluate the effectivenédeatnology-based education in accounting
(Bryant and Hunton, 2000; Christensen et al., 2002)

The results of this study are also significant fe ttontext of increasing interest and
investment in ERP-based curriculum integration usibess schools. Most universities have
struggled with the financial and personal costg.(efaculty time investment) involved in
implementing such programs and have made onlydinfrogress (Bradford, et. al., 2003).
Because of the costs and challenges of implemeiRig-based curriculum integration, it is
essential to first ensure that the ERP-based meduke at least as good as, if not necessarily
better than, traditional methods (e.g., use of Egpeeadsheets) in facilitating student learning
of management concepts in core functional areas.stidly documenting improved student
learning is an essential first step before invgstmcross-functional curriculum integration on
a large scale.

Further, our investigation of the relationship betw self-efficacy and quiz performance
also makes an important theoretical contributiora¢counting education in the context of
recent interest in understanding how self-efficaontributes to academic performance in
accounting courses. Focusing specifically on thegionship between accounting self-efficacy
and quiz performance at multiple points in time,r gesults extend existing research
(Christensen et al., 2000; Stone et al., 1996).uRe®f our study indicate that although
students may make unrealistic self-efficacy asseatsmat the beginning of the course, they
make more realistic self-efficacy assessments byethd of the term, such that there is a
positive relationship between self-efficacy and pegformance by the end of the term. This is
consistent with the findings in the literature tlsiidents who are optimistic in their self-
efficacy assessments tend to score lower, whilsetheho are pessimistic tend to score higher
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on final quizzes or exams. The non-significant tsswn the technology self-efficacy
measures indicate that while technology may welNes@s a useful mechanism for learning
accounting concepts, a student’s confidence irr thieility to use that technology does not
affect or interfere with their learning. This resigl important for our longer-term objective of
using ERP-based exercises to integrate across @hagament curriculum. Such an approach
will be more effective if the technology itself, igh is complex, does not interfere with
student learning, especially for those with lonwhtealogy self-efficacy.
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Appendix A
Budgeting and Variance Analysis Itemson Quiz

True/ False Questions

1. Ajust-in-time manufacturer does not needles budget.

2. The production budget is prepared beforestihes budget because the firm cannot estimate

what it will sell until it has some idea of whatlMde produced.

3. The longer the time period covered by a btjdthe more useful the budget will be for

controlling operations.

____ 4. The process of focusing attention on only thost significant variances between actual
expenses and revenues and budgeted expenses amdiggvs known as management by
ideals.

5. As ageneral rule the sooner a varian@dlated, the greater its value in cost control.

Multiple Choice

Place the correct answer for each of the followdgogstions in the blank provided at the left. Thisre

only one correct answaerdach question.

The following data refer to questions 6-7:
GNJ Company sells a single product for $10. Théabée cost is $4 per unit and GNJ pays a 20%
sales commission. Fixed costs are $10,000 per mimcthding $3,000 depreciation, and the firm
maintains inventory at twice-budgeted sales needshk following month. The following budgeted
data are available, in units:

Inventory on hand, February 1 8,000
Budgeted sales — February 4,000
-- March 4,500
-- April 4,100
6. Budgeted income, total for February and Ma&é&h .
7. Budgeted inventory at March 31 is tsuamd $ .

8. Scotch Company manufactures vinyl car robfie standard materials cost of the vinyl used
per Model S top is $54 based on 12 square feeingf at a cost of $4.50 per square foot. A
production run of 2,000 roofs in August 1998 remsuilin usage of 25,000 square feet of vinyl
at a cost of $4 per square foot, a total cost @0$00. The materials usage variance resulting
from the above production run was:

a. $4,800 (unfavorable).

b. $5,400 (unfavorable).

C. $7,200 (favorable).

d. $5,400 (favorable).

9. In a given period, Topper Company purchase@00 units of materials at $392 each. The
standard cost of this material is $400 per unitotal of 16,200 units was issued to complete a
job for which the standard materials allowed amafnt6,000 units. Which of the following
statements is true?

a. The materials usage variance is $39,200 unfaimra

b. The total materials variance for materials dttussed is $40,000 favorable.

C. The materials price variance is $80,000 faverabl

d. The standard cost for materials used is $6,880,4

____10. If estimated manufacturing overhead (basetl00,000 direct labor-hours) is $200,000 plus $3
per direct labor-hour, actual production is 40,@00ts with standard labor per unit of two
hours, and actual fixed overhead is $198,000 vatteal variable overhead is $244,000 then:

a. budgeted overhead at the actual level of prastuéet $500,000.

b. standard overhead applied to production is $040,
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C. the overhead volume variance is $40,000 (uné&blej.
d. the overhead budget variance is $2,000 (faveyabl
Appendix B

Accounting Self-Efficacy Questionnaire

For each of the following questions, please in@ioahether or not (circle Yes or No) you are able to
perform the task. If you answer YES, please ratgr yconfidence about your judgment by circling a

number from 1 to 10, where 1 indicates “Not atcalhfident”, 5 indicates “Moderately confident”, and

10 indicates “Totally confident.”

Not at All Moderately Totally
Confident Confident Confident
[l i

Q-1 | can determine the cost of a particular produc Yes ..... 1 2 3 4 5 6 8§ 9 1
service by using cost allocation methods tNo
allocate costs.

Q-2 | can determine the cost of a particular produc Yes ..... 1 2 3 4 5 6 8 9 1
service by applying Activity Based Costing. No

Q-3 | can calculate the break-even volume in ares ..... 1 2 3 4 5 6 8 9 1
organization using cost-volume-profit analysifNo
techniques.

Q-4 | can describe the overall process of a jokeordYes ..... 1 2 3 4 5 6 8 9 1
costing system. No

Q-5 | can describe the differences between absworptives ..... 1 2 3 4 5 6 8 9 1
costing and variable costing. No

Q-6 I can describe what is meant by “different sos¥es ..... 1 2 3 4 5 6 8 9 1
for different purposes.” No

Q-7 I can provide examples of how managemeles ..... 1 2 3 4 5 6 8 9 1
control systems affect production planning. No

Q-8 | can provide examples of how managemeles ..... 1 2 3 4 5 6 8 9 1
control systems affect budgeting. No

Q-9 I can provide examples of how managemeles ..... 1 2 3 4 5 6 8 9 1
control systems affect variance analysis. No

Q-10 | can provide examples of how managemewes ..... 1 2 3 4 5 6 8 9 1

control systems affect performance evaluation. No
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