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ABSTRACT

Designers of both c&nputeri.md lrgfarnmﬂon systems and instructional systems are
Jaced with a need to find more qﬂ'écﬂme of identifying and supplying the
information that the users of these systems require. It is suggested that a transfer of
selected information systems methodologies 1o instructional désign wouid be of beneft.
An entity relationship diagram: is drawn wp for a simple course and once decomprsed

and set up in orthogonal form iz shown fo be a useful teol for setting objectives,

establishing modules and the learning sequence and listing fopics.

A need in accounting mﬁm is tﬁu undersianding of the nature of information
systems and ﬁeir development, use_and consrol, A aynd}nh social and tccimologlaa!
environment is changing the way accounting data i.!acclmlamdmdaccowm:g
information is presented. Thismﬂimpacfanﬁwtmc]#ngmthodof@uinﬂu

accounting courses.

A concepiual model of the roles of the accountant in producing accounting information
is set up. This is broken down into a set of diagrams which facilitate the integration of
an understanding of the nature, control, design and implen.  ition of information

sysiems into the respective courses. They alo provides a model of the structure and

sequence of those information system concepts and relationships relevont to the

accourndar.
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Introduction

Naisbitt {1982) pinpoints the years 1956 and 1957 ss the turning point, the begmnmg of
the information age. Already at that time Drucker, {1958) was referring to an
hnxhausiible abr.ﬁ:dnnce of dats and posed the question:

“But what has to be done to make this cornucopia of data redound to

information, let alone to knowledge” (p. 12).

Anyone who has the ‘responsibility to provide informnation in both the fields of education

and computer information systems wiil recognise that ihis problem still prevails,

Despite s growing stockpile of educationsl materisl, the education system is accused of
producing an increasingly inferior product (Naisbitt, 1982, p. 32). Professions are
contending that curricula have lost their relevance and the kmowledge, skills and
attributes of students are not bemg sufficiently developed (Carter, 1985, W illiams,
1991). In the information systems field Shemer (1987) comments that mmch of the
maintenance cost of computer systems can be attributed to the failure to identify the real
needs at the design stage. In the design of both information and mstructionai systems,

the fundamental problem is the clear ideutiﬁcaﬁnn of information needs.

Both instructional and information systems have been described as comhmanms of
human and ma.chhlel components designed to produce information or knowledge
{Whitten et al, 1989, p.38, Rowntree, 1982, p. 12). In the computer field, the cycle of
collecting, storing and processing data mto mformation is well recognised (Whitten t al,

1989). An educstional course, too, has a cycle consisting of inpuis (course content),
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obiectives) (Romiszowski, 1981, pp. 37-41).

In an attemnt to improve the definition of the imformation requirements of users,
information system developers use structured developracnt met:-odologies which follow ,
a sequence referred to as the system development life cycle (SDi.C). Smwtured
information system development methodologies ate formal procedures, techniques and

methods for cénplﬂing one or more steps of the SDLC, This proceeds from the general
level of defining the problem, fessibility studies and systerns analysis to the detailed level
of systems degign and implementation (Whitton et al, 1989; Wysocki snd Young, 1990). !
. The stages of instructional design have 2ot been defined s rigorously as thoss of the
SDLC. Many educational authors describe 1 cycle of coursc dsve!opment (e.g. ”
Romiszowski, 1981, Rowntree, 1982, ~ .geluth, 1983) while in the accouating field, *
'j\] . Aroitage and Boritz (1986) folowed # six-phaso sequence in their development of & .
LE« framework for integrating computers into the accougting currioulum. These cycles, :
allowing for semantic differences, are comparsvie in .ihe sequence and nature of the
steps tn that of the SDi.C.
= | |
e Due fo the similarity of information and fstructionsl systems and their developmeat
III cycles, there should be mmch to be gaired from a transfer betwesn the design s
| * methodologies of these two systems particularly :3 there are similar problems in ;
. |

identifying information requirements,
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K is contended that the intensive effort expended over the years to develop information
rystem degign m: thodologies has produced some which can be usefully applied to
mstructional course development. The first part of this paper proposes to identify some
of those methodologies and to show the benefits of their application to the design of
mst:uctional systems. In the second part of this paper, selected information system
dev . lopment methodologies will be applied to develop a framework to incorporate an

informxtion systetas understanding into the accounting curriculum,

Why Use is Methodology?

Structured wethudvlogies sre formal procedures, techmiques and methods for -

completing one or more steps of the SDLC. The structured approach to computer
gystems smlysas and design has been advocated and promoted since the late seventies
and”isusedbythemajorityofcompanioawith 2 high level of satigfrction (Necco et al,
1987). Properly implemented, structured SDLC methodologics improve the efficiency,
com:mmic&iion, control, role definition, documentation and consistency within systems

{Wysocki and Young, 1990).

Much of the methodology of the SDLC consists of modelling the system gsing dingrams
and charts, The technique of modelling has been used since the seventies to enable
analysts il‘o..pfesmt clearly their ideas and understanding of the situation (Gsne and
Samn, 1979). This can be contrasted with the many models of insttuctional design.
Andrews and Goodson (1980) not only mestion a “bewildering seray” of models b

also comment on the inadequacy of the description of some models which prec
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* their use. Despite this, they point our the importance of using models in instructional
 design and the need for a systematic approach i education.

In information systems development, the different techniques and tools can be selectively

applied with success (Avison et 8], 1992). The successful transfer of sclected aspects of

mﬁmnaum sysiems methodologies to instructional design should assisi educationists in
| defining curriculs and teaching ubjectives.

Madelling the syétem

In commemicating the dwﬁloper‘s understauding of the !WS of the systern, the
uae of text has the potentisl to be vague and incomplece. To counteract this, mformation
systems developers have used sophisticated modelling teckniques. These have been
found to be valable for presenting ideas, aiding umderstanding and giving insight
(Barker, 1990),

i,
A mouel is a graphic analog of the physical propexties of the actual or; jotential system

being analysed and serves as a stnrlmg point for identifying possible solutions. There are

! ‘: two widely used information system analysis modelling techniques, the process oriented
.. perspective {e.g. data flow dingrams) snd the dots oriented perspective (e.g. enmtity
‘ J relationship diagrams) (Olle et al, 1988). Process models show the flow of data into,

i within and out of systems, These are best used when there is & regulsr and predictable
| pattem of dats flows which can be represeated in such a way that duplications are
]ﬂ\" minkinised. A data mode! identifies the things of importance in the system, known as

entities or abjects and defines the interactions between those entities.

@




The choice boiween the process or the dsts mode! for instructional design is facilitated

by the considerstion of two aspects of education. These are the nature of dats flows and

the importance of rexationships between concepts.

In Qf;mm the Sows of data (ie. the student-teacher interaction) are not regular

topetitive ows #s in information systems but differ ascording to the subjoct under

_MAnynmmgttomddthmﬂowsisEkdytowwhinm

complication, shsence of essential aspects or @aﬁondﬁps insuﬂicimﬂy dealt with
Ml%i).ﬁmpmmntypemddlh&mchuuahgdaﬂﬁawdhgmm,i;
not auitebls Sor delling i ional desizn. .

The establisiment of relationships between concepts snd their use i teaching i
fmportant to course degign and student understanding (Lawless, 1979). Whst is required
is a model which locks ar the concepts of the course, their attributos and the imter-
concept relationghips, These are reﬁ‘mad to by Donald (1983) as the knowledge
siructure or core content of a course. The data model used in information systems
development, identifies the entitics of importance in the system and their aitributes and
defines the interactions between those entities. This meets the needs of instructicnal

design.
The data modellitig technique need in this paper is an entity relationship diagram based

on Barker’s (1990) approach. The entity relationship diagram identifies the significant
entities in the system about which mformation needs to be known or Leld and defines the

®



interactions bstween those eutities. Entities are drawn as rectangles with rounded

COTNers,

In an educatmmlmmy relationship diagram, _the entities will be concepts, referred to by
Duchastel aﬁd Steve (1983) as specific chunks of knowledge or by Donald (1983) as
clusters of information, There is always a defined relationship between twe entitios. This
follows the suggestion of Lawless (1979) that imsructional models, which set up
‘ o ' maworks of concepts, ofien ﬁck a further analysis of the relationships between the
concepts. While Barker’s (1990) sysiem requirex ths definition of degree sund optionality
m ihe relationshin, m this paper the relationship willnnlybe named. Nummgwiﬂbeum—
directional working from left to right and from top {5 bottom. |

Entities are frther described by sttributes or properties. Barker (1990) defines attributes
as those properties that qualify, identify, classify, quantify or express the state of an
enuty These are listed in each rectangle. In instructional design, asttributes cam be

thought of as topics that amplify the concept.

3

T Logical design ?
Y The concept of logical design is considered by some to be the most s:gmﬁcant
contribution of the structured information systems approach (Whittun et a],l :}1989).
Setting up 2 logicsl degign requires the definition of the overall information requirements
® befure addressing how they will be met. This requires & change in conceptual thinking to
EF;‘K.‘ approach the design from new directions rather than to adapt what exists (Whitten et al,

1989). The specification and structuring of the courses in a curriculum requires & new

©




approach to woidthehﬂuenceofeﬁsthgcmﬁmhﬂm’ngasinﬁhrappmgebtotbstof
logical Aesign, developers of accounting cwricals have set up the ideal specification

(Armitage and Boritz, 1986) o have utilised zero-based instructional design (Mock ef

al, 1991).

The first step in Jogical design is that ofsetﬁngxlpaconc@mnlmndel. This mudei takes

the form of an urvemew diagram derived by identifying and mapping only the mgmﬁcant\
concepts in the system md the relationships betwoen those concepts This overview -

diagram expresses the essence of the syﬁemmdhasmﬂnmwstothe lemmg sohm
(Dcmxkl, 1987), concept maps (Novak, 1990) or semsnnc nets (}"laher 1999) whmh are
used in instructions! design, )

There are often may concepts in a course, for example, Donald (1983) adentlﬁed
between 22 to 170mceptsmthomcomdaeexmeiﬁmlotomﬁty
relationship diagram for a course may thus be complex. Entities can te drawn ss
summmary entities (known as super-types) which contain further eutities (known as sub-
types). The use of syper-types ﬁdﬁ#es the preparation of the overview dim An
overview disgram omits some sub-types, entities and relatiomships. These are
incorporated when the model is broken down or decomposed into sub-disgrams each of
which is & more detailed entity relationship diagram.

An averview diagram is illustrated (figure 1) by using the diet and nuirition course
discussed by Rowntree (1982, pp. 129-131).

T ke o Amiem Tl .
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Figure 1. An overview diagram for a diet and mutrition course

%7 drawing an overview dugram and then decomposing the model into modules with

predefined relationships, it is possdle to change or integrate any modale without

affecting the whole course. This process of 4ecomposition is s =~3or tool of annlysm g

is important to the understanding of the complexity of a systens (Booch, 1991, p. 14}

HIERARCHICAL 5TRUCTURES

Mot of the hierarchical structures used in the design of systems are tree-like structures
which do not sufficiently model the complexity of the system (Booch, 1991), While
hierarchical structures model levels, they do not ‘model the relationships at each level.
Reti (1978) refors to the prerequisite relationships in the learning hierarchies of Gagné
(1965) as being concemed pro-eminently with sub-ordinsto and super-ordinate
relationships and not with relationships between co-ordinate elements. He suggests that
learning should not be based on a purely hierarchical puttern as there are relationships
within as well as between modules.

The solution to this requirement is to draw a set of eatity relationship decomposition
diagrams. These decomposed diagrams will be placed into layers or classes with each

class comesponding to s leamning level. The set of diagrams are placed in orthogonal

®
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forni combining class structure, which focuses on the intra-component relstionships, and
object structure: which focuses on the inter-component relationships st each level
(Boock, 1991, pp. 12-13). This is illustrated in figure 2.

HIGHER. ORDER

DEFNED
CONCEPT

e

Figure 2. Decomposed entity reiationship diagram’s for a diet and nutrition course

‘The class hierarchy (skown on the left) is based on the three highest levels of Gagné's
(1965) mtellsctusl-skills category of leaming. These are the levels of concept learning
(identifying or classifying events, objects, or states and discriminating between thejr

‘critical attributes); principle or rule learning (putting two or more concepts together in a
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solving or higher order rule learing (recalling previously leaned principlea or rules and
geaerating new higher order rules to solve a problem) (Gagné, 1965). Bloom’s_ (1936).
taxonomy wa; not used as i has been found to be iess suitable for defining oWﬂ

the macro design level (Carter, 1985).

Thehtmdaﬁmshipsbﬂweenthemoeptsatu&lwdmsﬁmbythem@w&w
concepts at each level, udeﬁnedhythmaﬁw‘bz:% and the relationships hetween those
concepts. At each higher level the ro;atﬁndnps me more complex s they include the

prerequ:iﬁtelmowledgeofnlowclass.

At thy Towest level, the concepts of ‘nutrient”, ‘effects of nutrient” and “food group’ are
dealt with as entities with their sub-eatities and atiributes These are tanght at the
defined concept intelloctual skill level.

Once the concepts at the defined concept class fevel are taught, the entity of ‘nutriest’ is

integrated with those of ‘cffects of nutrient” and ‘fop” } - | teking into account their
respective relstionships. After dealing with the m iy humaun need” and its sub- -
entities of ‘general factor’, ‘special factor’ and °general need’ =t the ‘rele’ level,
integration takes place at the higher order level taking into account a]l the entities,
attributes and relstionships.

This method caters for relationships within as well as between levels and is of benefit to

the overall structuring of ihe course particularly with the ideatification of modules. Not

(19
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only are tharo benefis to teachers in the clear 1acdelling of the oourse, but benefits could

also be gaimed by copveying the Im;uture to students (Lawless, 1979, Reti, 1978).

DEVELOPING MODULES, COURSE SEQUENCE,
OBJECTIVES AND TOPICS

The information system designer’s concer is the specification given to the programmer
fqr'mphmnﬂaﬁm(Whitmetal,l%@j.ﬂmhmﬁwmnijMM
mpmmmﬁgwmmhmmemmmdmm&emmmém
clarification the programmer neads and th: rmaller the Ekebkood of pro, s (Whitten

et al, 1089, p. 653). IR T [T
i - R , =
v "}'-_)

r

I instructional design, detailed specificaticn of each module helps to evoid iater

problems. This spplies particularly where implementation i left to less exnerienced

teachers (Roopchand and Mosa, 1988). The decomposed entity relationship diagrams
lend themselves to modelarisation es esch saper-type of pair of super-types with their
relationships tend to form a moduls.

As the concepts {eatities) and relatiomships at each level form the prerequisite
knovdgdgeforthenmlwe!,thelcwerthei:emonthehimuchicddinmthewliéa‘
it should be discussed. The set of entities at a level has an internal relationship and the
wmphtesetﬁouldbedﬂh:wjthbﬁfommvingtoahisharbvd.'Ihishelpstomhlilh
Sourse sequence. o

>__'\'
Y \
N
v

(11)
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Wbﬂemﬁnrmmdmpmhodohgydnummdnwﬂymm
objectives, there is an iudirect method froin the entity relationship dingram medel
Working from: the bottom of the hierarchical structure, the learning at each successive
levdwoﬂdbedeﬁnedﬁyﬂmprmssofﬁmdismimbnﬁngbﬁwmthelmﬁncsof
each entity and combining these attributes into concepts. Once this is done the process is
thﬂofidmiﬁ:hgmdmplyingtherdaﬁomhipsb«wmthemupt?.uﬁngm
lccoumt‘%:echulwda The use of a taxonomy sach as that of Gagné (1965) or
{Bloom, 1956)tmdsmprodu;aeobjwﬁveswbichmmorecognﬁiveumpmoudsw
the hierarchy (Duchastel aud Stove, 1983). At the same time, the nature of the
relationshipa betwoen entities will move from concept formation or knowledge towards
the formation of higher order rules or evaluation.

For this discussion, the complete diagram together with s sttributes is needod. This is
shown in figure 3.

The teaching objectives 2t the lowest level would bz for the studeat to:

» describe the nutrients found in food;

s describe the fimctional and dysfimctional effects of nutriemis distinguishing betwoen
the effiects of & lack, an excess and a balance of nutrients;

» describe the different food groups.

(12)
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Figure 3: Detailed entity relationship diagram for diet and nutrition course

At the rule level of learning the first tteaching objectives would be to address the human
needs diagram placed lower ou the decomposed diagrarm (figure 2). These would be for

the studest to:
» discuss the gencrsl dietary needs of humrsns,

o discuss the general and special factors to be taken into account in satis.ying human

A -‘: | dietary needs;
] ¢ .
Still at the rule teaching level, the next teaching objectives would be for the student to;
o Show how combinadons of nutrients realt in the functional and dysfunctions]
j o effects already learnt;
t‘ ¢ Show how the ~urients are coatained in the different food groups already leamt.

(13)




At the highest level the teaching objective would be fin the student to:
* dimssthefomhﬁmofdiﬂstakﬁngintoawomtthemhuﬁonnftbeeﬁbﬂaof
nutrients and food groups against humsn needs and planning these to achieve

optimum cost, balance and variety. -

The altributes of each entity will identify the main topics t¢ be covered. It will usually be
necessary to bresk down these aitributes into sub-headings and even to doaw fuxther
entity relationship dizgram’s to fucilitste integration into the respective coutses by

_ providing;dmmdmdmdablamndolofthemmﬂquumw

(14)
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Appiication

Since the Bedford Committee Report (AAA, 1986) there has been an increasing call for
a broader perspective on the education of the accountant. Despite this, there is concern
about whether education is correctly addressing the needs of the accounting profession
and whether the knowledge, skills and attributes of accounting students are being

sufficiently developed (Mayer-Somuner, i1990; Williams,D. 1991).

A particular need highlighted by the Bedford Report (AAA, 1986) is an enderstanding
of the systematic collection, dw;iopmmt and disclosure of awomﬁng information for
decigion-making. To this end, the report meintaing, future accountants should
understand the nature, design, and implementation of information systems

A sounrce of discussion wnd dissgreement has been the definition of the ways in whick
comqmirs can be incorgprated into accounting education (Bhnﬁkar, 1982, 1983; Collins,
1983! Er and Ng, 1989, Collier et al, 1990). Much of the discussion has focused un tho
effectiveness of the u.:a of computers as a leaming or compuiational tool. This focus is
narrow and fails to :take full account of the implications of prodiucing accounting
information in & changing environment (Collins, 1983; Collier et al, 1990; Williams,

1991),

Changes in both the social and technological environments have resalted in new criteria
for the reporting of both extern'* and internal accounting information (Elliott, 1992).
Traditional accounting systems have been criticised for inappropriste classification
schemes, too high an sggregation ievel for finuncial information and imsufficient

mtegration with the information systems of other fimctional arcas of the organisation

as)



{McCarthy, 1982; E'tiott, 1992). Informstion technology is providing the soktion to this
problem :ﬁ?d orgerisations are irplementing centrally controlled databases and
incorporating mountmg systems into integrated computer-based systems (McCarthy,
1982; Villams, B. 1991; Elliott, 1992). This ensbles the organisation to mansge its
accounting dsta so as to provide mformation tailored to a wide range of users with
diverse .needs (McCarthy, 1982). The :commnng mformation sysmm can no longer be |
describedmmﬁyaathesystemforthepmwmg of transaction data and bit rather as
t the ms pai and con;mtmsed system for accummisting and commmunicating inforuaition
| :jah%nt,emommﬂfmorgmmmmg‘imhy, 1982; Elliott, 1992)

- _ ﬁ many of tﬁe cumcuh:m proposals made to date

; j.mmderﬁmdmg ofmformahonsyﬁmm
ﬁmdammtaltoall..heo& g8 e iing curriculum, Des,‘::tethm, the emphasis
hashmmoompmamlatedskiﬂsmf -‘e:nmmontnkmg'bhoeatthemdxvm

| course lor :l and not a thy overall depmmfsi %wel (Armnitage and Boritz, 1986).

Th;_'s section of the paper develops & framework for integrating sn understanding of the
| i_ nature, design and implementation of information systems into the sccounting
jo ”‘rmmﬁmm&ameworkmmtherequh@mtsuaﬂmmaﬂdwithh:ﬁ
awomthé mb;octs. It is sugpested that this framework will establish the use of

information systeros as an integral part of the accoumting curriculum.

(16)




Conceptual mode!l

For the purpose of this paper, the conceptual model (figure 4) i derived from the roles

of the accountant in providing and using accounting information and from the nature of

‘the information provided. There is a precedent for using roles to analyse courses in the

professional environment (Romiszowski 1981; Duchastel & Steve, 1983). Davis (1987)
listed seven roles which he used to define topics on jnformation systems important for

professional sducation.

The accountant is a member of the management team that has s responsibility to propare
and pressnt the fnancial statements of the organisation (IASC, 1988, Segtion 11). A
primary rele of the accuuntant in that team is that of the preparer of finsncial statements.
Parker (1982) refers to this role as sy of the gatekeeper who has a critical inflence

over the nature, coatent and amount of information comummicated to extemnal users.

The Accounting Standards Bosrd {1991) considers the primary characteristics of
accounting mformation te) be reliability and relevance. For information to be reliable it
should be free from material errors or bias and complete. Lack of timeliness could Haii
the Ievel of usefiiness of the information. This places a respousibility on the wccountant,
as the principal user of the accounting information system, to ensure that there the
information system is adequately controlled, designed and implemented to producs
accurate, complete and timely nformation within the overall constraint of cost
effectiveness. The accountart, both as preparer and as auditor, noeds to evaluste the
efficacy of preventive, detective and corrective controls in the sccovnting information

system, The accountant, as principal user, should also participate in the development and

(17



implementstion of information systems and monitor the ongoing processing (Davis,
1987; Stambaugh and Carpenter, 1992).

ACGOUNTANT _ ———— fsewet  Trmoly
. NFORMATION .
TAND 1S SYSTEM {, NI
STRATEGY MANAGEME INVESTORS
partoipsiey in influencis:
Rorteuicton of ok of EMPLOYEES
.
impacis on
I . Lpor| LENDERS
specien, ensured CONTTROL appllen » ®
wxaciusion of -
SUPPLIERS
e wvituntos AND OTHER
M:L—JH TRADE CRS
SYSTEMS CLSTONERS
panicipatesin daaigee
i weciles wnd
__— Inpiements | J QOVERNUENT
suppartof wb‘ 8 MOENDES
p
woe DECISION SUPPORY SYSTEM l“ PUBLIC
and Jevekx:s J b e . . J
e \, e y,

Figure 4: Concepiual model of the roles of the accountant in providing accounting

information

Financial statements provide information on the financisl position and the performance
of the organisation to & vange of users: investors, employees, lenders, suppliars and
other trade creditors, customers, govenunent and their agencies and Lhe public (IASC,
1988). This information is relevant when it influences the economic decisions of users by
heliping them to evaluate past, present or future events or by confirming or correcting
their past evaluations (IASC, 1988, Section 25).

(18)



Conventional zccounting models have been criticised for limiting their measurements to
transactions expressed in monetary terms (AAA, 1969, 1971). This precindes the
incorporation of some performance snd non accounting data Although fiancial
statements are usually prepaved in accordance with the historical cost accounting model,
the IASC (1988) framework allows that other models may better meet the objective of
providing inforzwation for economic decision making (Caims, 1988). Accounting
systems are being developed to provide information to the wider range of users and,
increasingly, information on noa-financial transactions is being included in finavciel .
statements (Geerts and.Mch'thy, 1951, Efsit, 1992). There is a trend to rehtmnal—
baseddnammagem@tsystemswhichhchdeeﬂmﬂdatarehthgto markets, and
economic and socisl environments (Stambaugh and Carpenter, 1992; Elliott, 1992). This
places a greater responsibility on the accoumtant to understand the nature of a datsbase,
how to maintain ihe integrity of the data and how to use decision support tools io access
the information. Bimilarly, auditors should understand the methods for accessing aud

procesging the data requived for the audit (Davis, 1987).

While an effective accounting information system is necessary for “stewardship” there is
a similar internal need to provide management information (Gordon et al, 1978). This
internal information is generilly agreed to be at three levels: strategic decision making,
managerial decision making, and control and trausaction processing (Aathony, 1965).
While the conventional model caters for control and trausaction processing, it is
criticised for lack of timeliness and the inability to collect sufficient non-financial and
external data (Bitner, 1991). The accountants are then criticised for failing to provide

televant information for managerial decision making (Johnson and Kaplan, 1987).

19)



Increasing rumbers of organisstions are uaing information techmology to gain

competitive advantage (Tavakolian 1989). Organisations sre outsourcing, or rightsizing .
according to their needs. This has an influence on the nature of the processing and

controls required. Strategic information systems planning has resulted in informatior:

systems being aligned with overall business needs (Earl, 1993). As a result, the

accounting information system is no longer considered a transaction processing system

and s paxt of the overall strategic informtion system (Gordon et a, 1978). The input of
meaccomumisneadedhfomhﬁngﬂmegymdmategich&mnimxyﬁm

planning,

‘The accomnting information system should be flexible, facilitate detailed smalysis and
sumnmary and interfice with the mformation systems of other fimctional areas
(Stambaugh and Carpenter, 1992). In designing an accounting information system, i is
important that the analyst understands these mmltiple requirements. Information systems
developers frequently do not understand the nature and complexity of the accounting
sustem and require the asslstance of the accountsm in its analysis and design
{Stambaugh and Carpenter, 1992; Garceau et al 1993). i the accountant does not have
some expertise in systems development, it may be difficolt for him to meaningfully
participate in the definition and derign of a ystem (Den Hartog and Wielinga, 1992).

The conceptual model (figure 4) sets out the six roles of the accountant in providing

relevant and refisble information. If the accountant treats the computerised mformstion

system as & black box and leaves its development, control and implementation to the
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producing relisble and relevant accounting information. As Elliott (1991, p. 3) puts it

“The information era should be ours, because we accountants e, /ihe
y) jon people’. We are the ones that know - if we apply owr skiils
generically - how 1o define information needs; design measurement techniques;
mmmmma@mnmﬂmmg; and analyse, interpret and present
information”.

The detalled model

Themoqmdm'ld(ﬂgmnﬂcmﬂhoummdthmmﬂmawm

'pmmm\ﬁtemmﬁdmdmmofﬁemmmwm

)

sccounting iformation. Toldmﬁ&mdnbaﬁrmmmwspmms,ﬁe
avesview disgrem is docomposed inio detailed disgrems into whick some of the-amitted
sub-types, entities and relationships will be incorporated (figure 3). These disgrams wili
be placed iuto Iayers or classes with each class corresponding to s learning level.

M



in

OT

Figure 5: illustration of the decompasition of diagrams into orthogonal form

(22)



Accounting cycles at the concept and rule learning levels |

The first of the three diagrams (figure 6) is placed partly in the concept learning level
and partly in the rule leaming level At the lowest level, the overall teaching objective is
for the student to:

« identify and classify the characteristics of manu_a{ and computerised information

systems and discriminate between their major components and methods of operation.

This objective is similar to the first objective of Armitage and Boritz (1986) st their level
of introductory conceptual knowledge. Their focus on EDP systems has been expanded
to include manual systems. Arens and Ward {1984) found it important to provide
students st an early stage in accounting with an understinding of the operation of
manual record keeping systems and their related documents and records. This has been
recognised in the recommendation of the Be&i‘ord Report {AAA, 1986) that both i‘.he

traditional accounting system and a computer-based system should be leamt.

Both the manusl and computer information systerns are shown as being part of the
accounting cycles at a higher learning level. This Ieads to objectives that combine
concept leaming and rule Jeaming, The student is required to identj?y and distinguish
between the elements of the accounting cycles and to integrate these elements to
understand and discuss:

e the sccumulation of transaction data in each cycle and the transfer of this data iito

the general ledger and fnaucial reporting system;
s the use of the data in the general ledger and Fnancial reporting system to produce

financial information for management and other ugcrs;

(23)



oo
tkenmmoftypicﬂawmmthsqydeshchdingthnmofdmmﬁtmucﬁ
cvele, tie finctions of that cycle, and the information outputs;

information systent of the business. . |
ACCOUNTIG CYCLER ("
Bowes ol dete \ AN IS CRMATION
(o e ) o T
: o~ RGO REPCRTND O adacte
AYETEN ” ™ ’
. MRS
e §
b . . ' ENFLOVEES
Le0e
[ sy | .
. PR
& omem
WIE Ot
CUSTOMERS
OOVETMERT
AAsgNCES
o L_m

Figure 6: Detailed diagram at level one

(24)



AN
g

e

The roles of the accountant at the rulé learn!ng level

The main relationships at this level (figure 7) are the roles of the sccountant in
participating in the formulation o, ...aiegy, m ensuring the developmmt and execution
of contrcls, in participating in and specifying systems development and s user and
developer of decision support systems, The four key concepts of strategy, systems
development, controls and decision support systems are identified in terms of the overall
role of the accountant as the user and doveloper of the accounting information system. &t

is likely that elements of the disgram at this level will be discussed in different courses.

Fmthisréamntherd&ﬁmﬁipsbmmeﬁ)mmmptsmom&tedhthediasmmn

-this stage. These relationdhips will be mcorporated at the next level
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Figure 7: Detailed diagram at level 2
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IT and lS_.gtrategy

Insufficient emphasis is placed on teaching sccountants the strategic use of nformation
techmology in business (Eltiott, _1991). Organisations are choosing techmology and
designing systems to give themselves competitive -advantage. Ofien the strategic
implications take precedence over traditional accounting procedures. Organisations are
becoming more complex and yet mese adaptable and require information systems that
are able to cater for this (Diruker, 1988). They arc adapting the size and nature of thefr
computer configurations to their needs. The choice of new systems is & thus a complex
procoss (McFarlan, 1981} and the assesament of the cost-benefit and risk often requires
the contribution of an accountsnt, The tesching objectives for the emtity of strategy
together with its rehtionﬂ:ips is { ~the student to understand and discuss:

o the naturs of IT and IS strategy;

» the impact on the ancoumting informatiun system of the technology and sysiems

chosen;

» the estimation the benefits of implementing I'T and the calculation of the cosi benefit

decision.

- Controls

Accountants cannot represent that the financial or management information they have
prepared is reliable unless they have an !mderstaﬁ:ding of the accounting information
system and the concomitant controls (Davis, 1987), Controls, particularly in the
computerised information systeras environment are communly covered in suditing
courses (Armitrage snd Boritz, 1986; Er and Ng, 1989). The objective for ths section

thus includes both computerised and manual accounting mformation systems and
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includes the accounting as well as the audit aspects. The teaching objective for the entity
of controls together with it relationships is for the student to be ai:le to: |
o specify, ensure executivi of and evaluste orgavisstional, processing, access,

hardware and software controls in sccounting information systems.

Systems development

Systems analysts often do not understand the nature of accounting information systeros
and the accountants’ vocabulary (Stambaugh and Carpenter, 1992); The complexity of
most information systems is such that formalised methodologies are needed to define
and specify the requirements (Garceru et al, 1993). A lack of understanding of systems
development methodologies on the part ﬁf the user will result in little influence on the
development process in which they are supposed to play az important role (Den Hartes
and Wielinga, 1992), Accountants do not nced a detailed kaowledge of systems
development methodologies but need an understanding of the principies and the
relationship of these to tie development and implementation of the accounting
information system (Wiliams, B. 1991). Gordon et al (1978 list as the design
parameters of an accounting information system: identilic;'z'_tion of the information
preparer, the recipients of the mformation, the technology e¢mployed and the
specification of the information characterigeics. This places the emphasis on the analysis

phase of the systems development life cycle.

There is some contention that accountanis should learn to program and that this assists
iv the development of logical reasoning skills (Bhaskar, 1982). The role of programming
in the development of reasoning skills and the transfer of these skills to other disciplines

has not been proven (Armitage and Boritz, 1986; Jansson et al, 1987). Further, Cronan
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and Fries (1986) in a survey of 111 universities found that most did not consider
programming to be an important requirement. In a survey of 351 accounting gradustes,
Bean and Med;witz (1987) found thet progranuring was rated the least important
computer skifl to a professional scuountsut. Colling (1983), however, argues pncﬁcallyﬁ
for *a modicum of pregramminyg instruction’ (p. 314). He contends that without this kdill
it is difficult for the student to obtain a realistic understanding of the inter-relstionship
between input, iangnage, hardware and output.

Tae implementation of a system is influenced by the organisational context and the
existing control systems (Ginzberg, 1980, Den Hertog and Wielinga, 1992). The
successfil implementation of an accounting information systems is important to the
acoountant, This nseds the involvement of the sccomtant who is ble to evalusto the
accuracy and completeness of the output. The teaching objective fur the cntny of
systems development together with its relationships is for the student to be able to:

* participste in and specify the requirements for the gystems analyms phase of the
development of accounting information systems, using mformation system
development methodologies;

» understand the nature of systems design;

e participate in and evaluate the implementation of sccounting information systems.

Decision support system
Organisations are moving increasingly to the use of data bases. Accountants need to
extract data from the data base for analysis and interpretation. To do this they need an

understanding of data base structures and daiabase management systems (Davis, 1987).

(28)
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This ability is of importanié to the auditor to. analyse the effect of transsutions sod the
nature of controls, in particular data base htegﬁy'wn&ok.

Becmseit.isuowposﬂletodhemlyacmud;tabmsmdmthepmosﬁngpowof
themainﬁ'ameorﬁlemu,ﬁmhsMamﬁthMmofdwﬁmmpoﬁ
systems (King ¢t al, 1990). In each of the main subject areas, iz, financial accounting,
managerial accounting, auditing and taxation, there is a need be able to use decision
mpmmgmm&mﬁmmdexpmsyﬂmmdd&ﬁgnﬁ;maﬁn&
statistical and shrulstion financial models (Armitage and Boritz, 1986; Davis, 1987; Er

and Ng, 1989; Collier et al, 1990; Sinsmonds, 1992).

Amemnmsmwﬂaquippedwidemifymbvmwm&n.anoﬁhh
they should play & key role in the development of executive iformation systems
(Staﬁbsugh and Carpenter (1992).

The teaching objective for the eatity of decision mpport system together with its
relationshipa ie for the student to be able to:

. dimmsmdm-imtmddatahmmmddmbssemgmtmtm;

® use decigion : .oport and retrieval software

. dedgamﬁi}dsforﬂxphnnhg,mdﬁnmciﬂmdmga‘hlwﬁmﬁngdeciﬁm;

o participait in the development of executive information Systems.
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The overall appiication of the information system to

financial reporting

At the higher order nule learning level, the mode! is the conceptusl model (figure 4). At
this level, higher order thinking skills are developed. Mayer-Sommer {1990) lists among
the cognitive components of higher order thinking skills
“knowledge of facts, concepts, and procedures along with an understanding of
the general and special conditions affecting the use, interpretation, and

interrelationships of these facts, concepts and procedures”.(p. 131)

Since it is likely that the concepts at the first twe levels are discussed i different
courses, the overall application of these comcepts for the reporting of financial

information warrants consideration.

An informetion system can have a profound effect on organisations affecting structure,
comnmnication pattems aud management style (fhucker, 1988). As manggement
information systems become more integrated, the accounting informatit;;l system is
contained within and is influenced by the overall system. This hes resulted in integrated
databases and database management systems of which the ac.uating system is & part

(Williams, B. 1991).

Users of the system who compete for computing resources include human resources,
production, snd marketing personnel as well as the accountant. To expedite their
demands, end-users have leamnt how and when to use systems and support tools to

manipulace their own or extracted data (Price, 1991; Stambaugh and Carpenter, 1992),
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This eniphasises the nced to safeguard the integrity and completeness of the accounting
data within the overall information system (Leech and Mepham, 1991). |
The treatd is towards the conirol of orgenisation wide management information systems
by chief information officers who report to the chief executive officer. The accountant is
required to fulfil the overall responsibility of preparimg relevant and refiable mformation.
This may not be achieved if he does not participate in the choice of tecimology, the

development of systems and the incorperation of controls.

This section integrates the concepts and the relationships between those coticepts in the
overall model (figure 4). This will require teaching strategies such ss case studies which
sre already & common approach in the teaching of information systems to accountants
(Libby, 1991). The teaching objectives f this section are for the student to be able to
discuss and understand:
» the impact of IT and IS strategy on the nature of the organisation, its stracture and.
éontrols;
o the impact of advanced technology on the accounting information system;
o the incorporstion of controls into the development of new sysiems and changes to
/‘“t existing systems to ensuro the production of reliable information;
° o the identification and rectification of problems in the system which could mpact on

~ the relevance and relisbility of financial information or prevent the production of

mformation in a timely and cost effective manner;

i o _;;. + the recognition and utilisation of systems or technological opportumﬂes to improve

| {
‘ 1« v . . s -
‘\_ J the preparation of management and financial information.
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CONCLUSION

Designers of both information and instructional systems are faced with the problem of
fiiding more effective methods for identifyng information needs. As both systems are
comparable in process and development, it was contended that transfer between the

respective development methodologies is possible.

The use of logical design to bresk awsy from existing systems requires & modelling
technigue and a simplified form of the eniity relationship diagram was found to be
appropriate to the design of instructional sy~temz. The problem of hierarchical pattems
not taking account of inter and intra module relationships was solved by setting up

decomposition disgrams in orthogonal form.

The well developed method of entity relationsbip diagram modelling in information
gystems design caters effectively for many elements of instructional design. Reti (1978,
p. 33) sought & framework for stating objectives thai provides for a propressive
overview of th~ inter-relationships between the elements of 2 course as it develops. The
decomposition of an entity relationship disgram provides this framework by deriving
objectives, leaming sequence and topics at each learnimg level mnd identifying modules
which can be developed independently. This easily learnt methodology is vatuable for

modeliing concepts and organising knowledge.

There is a call for a broader perspective in the sducation of accountants. A dypamic
social and technological environment is chenging the way accounting data is
accumulated and accounting information is presected. This must impact on the teaching

methodologies in the accounting courses. For the accouniant to produce relevant and
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reliable informatiop, the nature of information systems and their development, use and
controimstbemﬂerstood. However, many of the curriculum proposals to dste fiil to
take full account of the implications of producing accounting information in a changing
environment. A;mnceptunl approach to an understanding of information systems is
nooded to go beyond the teaching of ba;ic skills in computing (Armitage and Botitz,
1986). The focus should be on the education of students rather than the training of them
ﬁ:r the profesgion (Collins, 1983; AAA, 1986).

A conceptusl model of the roles of the accoumtant in providing financial information was
set up. This model was decomposed and presented in orthogonal form to set objectives
and cstsblish tesching methodologies. Time comstraints in the accounting curriculum
maay reduce the ability of institutions tc address all concepts. The logical dogigndmuld,
however, be. of assistance in identifying those concepts which mmst be addressed and

those which may be omitted.

It is no longer relevant to consider accounting information systems inl isolation from
other accovnting subjects (Collier et al, 1990). Using the entity relationship dizgram to
model the roles of the sccountant in providing financisl information faciliiates the
integration of an information systems undersianding into the respective accounting,
suditing or speciatised accounting information systems courses. It also provides a clear
and understandable model of the structure and sequence. Not only sre thers benefiis to
teachers in the clear modelling of the course, but benefits could also be gained Dy

conveying the structure to students (Lawless, 1979, Reti, 1978).
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