INFORMATION
SYSTEMS IN

MANAGEMENT Information Systems in Management (2015) Vol. ¥ 26-38

THE DIAGNOSIS OF INFORMATION POTENTIAL
OF SELECTED BUSINESS PROCESS MODELLING NOTATIONS

RENATA GABRYELCZYK ?, ARKADIUSZ JURCZUK"

 Faculty of Economic Science, University of Warsaw
®) Faculty of Management, Bialystok University of Arealogy

The paper presents the findings of the ease ofrstadeling tests for selected
business process modelling notations as an eleofediagnosing the notations
information potential. The easiest-to-understanttimn is identified, as well as the
attributes determining the choice of this notatenthe easiest to understand. Three
notations used in business process modelling heee bubjected to diagnosis: EPC,
BPMS and BPMN. Based on the results of these agslygcommendations have
been formulated for organisations where processeftiod requires the involvement
of all employees and where process awareness rieelds developed. Using an
intuitive notation may contribute to improved commuation between users

representing different professional profiles arahstate into a higher effectiveness
of organisational changes
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1. Introduction

Over the past two decades, the concepts, methatisoais of the process
approach have been continually evolving, leadinghi® formation of business
process management (BPM) as a new field of orgamisd management in the
contemporary economy. To implement BPM, an orgdioisaneeds to systemise
the knowledge of its processes. This task involliesdentification, documentation



and modelling of these processes. Process modetinde applied to many areas.
However, the most common is to formally define dodument processes in order
to fully understand them, enabling their continuguprovement and management.
Business process modelling and management is ctlyséavolving, which is why,
despite widespread literature on this subject, ethare still ambiguities in
terminology and a shoratage of studies drawingnttte to the differences
between the terms, concepts, occurring standards pa@requisite choices of
modelling notation.

This article aims to fill the gap in the cognititdormation potential of the
selected business process modelling notations. alleachieve this by evaluating
the most commonly used graphical objects used peesent the actual business
processes from the perspective of the user. THewiwlg modelling techniques
were selected for analysis: EPC (Event-Driven Pssdghain), BPNM (Business
Process Model and Notation) and the business notafiBPMS (Business Process
Management System). Results of our desk researtttisifield is given in the first
part of the paper.

Starting from the literature review we will base amalysis on the developed
formal part of the evaluation process, conductiegearch on the information
potential. In our research the ease of understgrafieach of the selected business
process modelling notation will be examined.

The following research objectives were set forstugly:

- to evaluate the ease of understanding the selécteidess process modelling
notations as an element of diagnosing the infomngtiotential of the notation,

- to identify the notation perceived to be the eadeesnderstand,

- to identify the features which determine the notatio be selected as the
easiest to understand.

The results of the study, presented in the secamdqf the paper, may provide

crucial support in the choice of the methods anthtrans of business process

modelling, depending on the area in which the mlodelis applied.

Recommendations for selecting the business procestelling notation at the

operational level will be the practical purposeha study.

2. Business Process Modelling

Business Process Modelling can be defined as aegsoof documenting
business processes through a combination of tectgaaphic notation. In the
context of business process management, it is typsially defined as a process
used for mapping “the real world” (thes-is modelling), while being an active
creation at the same time, which reflects the giatkerfuture states of the
organisation or its processes, and suggests tleafmitdirections of changes (the
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to-bemodelling) [11]. Process models help define preessind process interfaces,

document processes, and present logical and clugical relations between

process tasks, thereby enabling analyses, thenassig of agents, identification of
information being transformed in the course of {m®cess and information
received as the process output.

Process models can be used as a basis for dewgl@iperformance
measurement system applicable to processes, aasvallthe whole organisation.
In projects intended to enhance an organisatioaffopnance through improving
its processes, Business Process Modelling reqthieegvolvement of employees,
external consultants and managers as well as ganisation’s rank and file from
various departments. It is therefore essential dgeryone to identical and
comprehensible process modelling methods and toblgtithermore, this
requirement should prompt one to select an apmteprnodelling notation which
will:

— allow the necessary elements defining the proaedsetdescribed at a given
level of detail [1, 16, 17]

— contain graphic symbols and associated semans reomprehensible to all
concerned, including the employees not profesdipralolved in process
modelling [1, 14]

— facilitate communication between employees withfed#nt professional
profiles

- enable the processes to be systemised logically graghically within a
framework concept, a not insignificant factor, Be models will be read and
analysed by individuals who did not participate tine modelling directly
[14, 15].

Process models that are comprehensible to employaiésenable them to

understand the processes performed throughoutglamisation and will help them

to view their tasks in the context of the entirdueaadding process. If a

comprehensible notation is used in modelling, thgleyees may more readily

engage in the identification, improvement and uipdedf the processes.

Business Process Modelling is a key element inaitganisational change
management and has many and varied applicationsotely limited to projects
intended to develop a process-oriented organisa@bner important areas of the
business process model application include arraagenpreceding the selection or
development of an IT system supporting businessagement (adjusting the
system to the organisation, not vice-versa, a comrianguage for IT and
Business), designing workflow systems, documentipgocesses in the
implementation of quality management systems, dioly ISO 9001 certification,
and process benchmarking or Activity Based Managenijé5]. Therefore,
selecting a notation gains significance in the exindf the modelling objective and
planned application of the business process model.
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3. Assessment of modelling notation understandahiji: related works

Choosing an adequate Business Process Modellingniceee is one of the
key issues to be considered at the stage of degigmibusiness process model.
Notation adequacy dictates that a model designedrding to notation guidelines
must have the adequate potential in terms of inddion and utility which meet the
expectations of all its users. In the context @ @ognitive Fit theory [18], this
potential can be viewed as the degree in whichntitation fits the needs of the
model user-supplier, the intended objective of nhalisrelopment and the form
process information presentation. Hence, the inébion potential of the model
depends on the properties deriving, primarily frasmnotation qualities, i.e. its
structure, legibility, and ease of understandi®p Accordingly the assessment of
the business process model potential should reflectextent to which four key
criteria are satisfied: ease of generation, easenaoferstanding, completeness,
accuracy [10].

Ease of generatiors the degree of ease associated with the de$ignsmess
process models using a specific Business ProceselMm Technique (BPMT).
In other words analysed BPMT is easy to use and gasy to conceptualize
a process using this approach [1Base of understandinBPMT is the ability to
design a process model easily understood by its.usegraphical representation
of processes using BPMT are cle@iechnique completenesseans that process
representation using this approach is completesaffitiently detailed Accuracy
is the capacity in which BPMT allows the correctide of the business process
models, and in accordance with business realitghticcuracy means that BPMT
leads to accurate process representation [10]mMasi approach is presented by
Recker&Mendling, who indicate that business processiodelling
technique/notation should allow for designing med#lat can be used as a basis
for communication between users with different pesf(eg. business vs. workflow
analysts). Furthermore, the notation should be ¢éasyomprehend, intuitive and
should ensure interpretational flexibility of thedel [13].

The findings of cross-sectional studies on methogies used to assess the
business process model comprehension reveal thlsistemcy of approach that has
been used. Table 1. contains examples of the olgeahd subjective measures
used for assessing effectiveness of notationggakito account the complexity of
the purpose of studies presented in the article.

As independent variables, model notation and coxitglevere used in the
research models discussed, while model compreh®osiderstanding and
perceived ease of use understanding were taken pendent variablesThe
dependence of variables was determined based ongtaops of indicators:
effectiveness and efficiency of the modelling niotatused. Effectiveness of the
models was generally measured by means of a coemsim test (e.g. multi-
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choice comprehension questions). The efficiencgsssaent was based on relative
and absolute measures representing the input eggiarunderstand the model (e.g.
time needed to understand, number of correct as#ivee of answers).

Table 1. Measures of Business Process Modelling Technitfeetiveness

%tgsgﬂ;lees Subjective measures
Correct answerg so::\)/irﬁblgg]se d Verification Perceived ease
References on model 9 of model of model
on model .
content content understanding
content
Bavota et al., 2011 4
Figl & Laue, 2011 v v
Fuller et al., 2010 v
Kock et al., 2009 4 4 4
De Lucia et al., 2008 v
Genero et al.2008 v v
Mendling et al., 2007 v v
Recker et al., 2007 v v v
Serrano et al., 2007 v
Hardgrave et al., 1995 v v

Source an analyses based on [5, 7, 8, 10, 12, 13]

4. The methodology of analysing the ease of undeasiding as an element
of diagnosing the modelling notation information pdential

The ease of understanding analysis was designedcamigtd out using a
literature review and the business process modefiotation requirements for the
area of application as a basis. The analysis ¢atesian element of diagnosis of
the modelling notation information potential.

According to the assumptions and the methodologg@ted for the study, the
analysis covered business process modelling notakiased on an activity diagram
and presenting a formal description of the procesi$h events and agents
performing the activities addressed: EPC - Evemddr Process Chain, BPMS -
Business Process Management System and BPMN - éassProcess Model and
Notation. This is an unprecedented selection -ttliree notations not having been
analysed before for their informational potentratérms of any of these criteria in
such a combination as this. The notations seldwa@e been used for modelling a
process titled“Processing a freight forwarding ordet” The structure of this
process is compatible with the a generic model gir@cessing a freight order.
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It initiates an external evenfEbrwarding order received The result of the process
iIs the preparation of shipping documents to impiema carriage service.
An example of the analysed process model in ch888MT is shown in Figures
1-3. This modelling was performed by means of IT pssc modelling tools
selected for the study, while the survey amongardents was conducted without
indicating nor using these tools.

The method of Event-driven Process Chains (EP@) Modelling language
used to describe business processes and workfleRE is the result of a
collaborative project conducted by SAP AG and IR®e&Rr AG in the years 1990-
1992 [9]. This method was developed within the &amrk of Architecture of
Integrated Information Systems (ARIS) in order todal business processes. EPC
notation consists of events, functions and threegyof connectors (logical AND,
logical exclusive OR XOR and logical OR). Accorditg EPC Modelling the
assumption model consists of sequences of eveggeting functions included in
the business process. The whole process is triddpréhe initial events [4].

In the case of th&rocessing a freight forwarding orderprocess modelled
in the study, EPC has been supplemented with elisneéorganisational structures
(Fig. 1.) - in order to present the same elemehtleoprocess by means of each of
the notations selected for analysis.

Forwarding order
received

Means of transport: Account
specifying the | 4~ Manager
number and type
Means of
transport: number
and type specified
v L4
o Verifying transport
Verifying company capa\f():,itygof exteprnal
transport capacity | g—. Transport id Transport
Manager providers Manager
¥ 4
Company Transport capacity
transport capacity of external
verified providers verified
| N P |
» ¢

Figure 1. A fragment of théProcessing a freight forwarding orderprocess in EPC
notation. Preparation in ARIS 9.7 Architect System
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Business Process Management System (BPMS) is avrark for process
management supporting a continuous process andl totganisational
improvement. BPMS is developed by BOC Informaticatiinologies Consulting
GmbH established in 1995 by Prof. Dimitris Karagiisn The main idea of BPMS
is to represent the dependencies between the temeemts of an organisation:
business process, product, organisational uniternmation technology and to
make them controllable. According to BPMS approacidelling is done using the
so-called model types which can be understood esptates” for modelling
processes, organisation units, roles, documerdg2gtThe“Processing a freight
forwarding order” process in BPMS notation is presented with element

corresponding to those in the remaining notatigngragment of the process is
shown in Fig. 2.

Forwarding order
received

v
¥

Transport Manager
\L Verifying
company
transport capacity - = = =
Account Manager Account Manager Account Manager yes
Preparing the Presenting the  Offer approved by
customized offer customized offer  the customer?

Processing a Means of
freight forwarding transport:
arder specifying the of forwarding of forwarding

number and type Transport Manager senices senices
Verifying /[\
transport
capacity of no
external providers

Figure 2. A fragment of théProcessing a freight forwarding orderprocess in BPMS
notation. Preparation in ADONIS 5.1 Business Predéanagement Toolkit

Business Process Model and Notation (BPMN) is tlubaj standard for
process modelling, and was developed by BusinessBs Management Initiative
(BPMI). Currently is maintained by the Object Masagnt Group (OMG).
According to their definition, BPMN is a graphicapresentation for specifying
business processes in a business process moderlHi3].notation allows both
business modelling (basic level) and technical ettec of processes (advanced
level). At the basic level of complexity a modebwally represents a business
process flow (descriptive modelling). At the secoledel, the model gives
possibility either to analise the process perforceansing simulation tools or to
create requirements for IT solutions (analyticadeiting). The model complexity
at the third level may deliver an executable cadplémented as an application
(executable modelling).

OMG assumption was to provide the same modellingtram understood by
business analysts and technical developers [3]. Figresents a fragment of the
“Processing a freight forwarding ordeprocess modelled using BPMN.
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Figure 3. A fragment of théProcessing a fréight forwarding orderprocess in BPMN
notation. Preparation in ADONIS CE 3.0: Free BPMITo

The survey was conducted among a group of the leycle university
students (faculties: economics, business managgnmemd were unaware of the
process modelling techniques. Considering the redgoats’ lack of experience in
the modelling notations use, we assumed that plegaeption was similar to that of
employees in organisations initiating business @sscmodelling projects. The
survey yielded 172 correctly completed questiorasail he interviews were guided
by the interviewers so as to allow all respondémssame response time.

The survey included two main tests of notation caghpnsion: a test
diagnosing the subjective choice of the notatiomcgiged as the easiest to
understand; and, a test designed to identify tindates determining the choice of
the easiest to understand notation.

The general test of notation comprehension enghkedubjective assessment
of understanding the business process flow ancentsmbased on the model and a
verification test. The detailed test of notatiormpwehension enabled subjective
assessment of understanding a process fragmeri, aviparticular focus on
understanding logic gates. Furthermore, the dettaist included a verification
component, which enabled objective assessmentspbrglents’ understanding of
the notation.

For the purpose of comparative analysisgease-of-understanding indicator
has been constructed for both tests of businessegso modelling notation
understanding:

Ease-of-understanding indicator for notati(xrx:%—);(s: ,
where:
> xc— the number of all respondents who answered thstigun verifying
subjective perception of notaticrcorrectly,

> xs— the number of all respondents who perceive mtatas comprehensible.
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The indicator gives a synthetic measure of notatiotierstanding and allows
the comparison of analysis results for all notationcluded in the study. The
indicator can be used to analyse the results adalaim groups of respondents who
have chosen the given notation as the easiestoonederstand, as well as in the
whole population of respondents, regardless of ttieice of notation.

5. Research findings

According to the respondents’ subjective judgem@&RMS is easiest to
understand — 61.6% of them chose this notationthEtmore, the results of tests
conducted in the respondent groups who have iratictite given notation as the
easiest to understand, BPMS turned out to be thst momprehensible. The
detailed comprehension turned out to be more diffitor respondents than the
general comprehension test and more corroboratitaion comprehension.

Table 2. Survey outcomes in respondent groups who havesahbe given
notation as the easiest to understand
Ease-of-understanding

indicator for notation x
EPC BPMS BPMN

11.6% 61.6% 26.7%

Subjective perceived ease of understanding
a model

Test 1 — general comprehension tesif ease
of understanding of business process modelling 94.4% 96.1% 76.2%
notation

Test 2 — detailed comprehension testf ease
of understanding of business process modelling | 44.4% 57.0% 53.9%
notation

An analysis similar to that summarised in Tablew2as conducted for the
entire group of respondents, regardless of thedicehof the notation easiest to
understand. The outcomes support the findingsettitvey in respondent groups
who have chosen the given notation as the easiesiderstand.

Percentage differences between ¢hse-of-understanding indicatealue for
each notation are insignificant. It is worth notilnpwever that the biggest
difference between Test 1 and Test 2 occurs for,Biich may suggest that
logical operators of this notation are the mosfiaift to understand. Even those
respondents who indicated this notation as thees understand made the most
mistakes here showing that they did not grasp thecgss. The percentage
difference between Test 1 and Test 2 is most ribtgign the case of BPMN,
which may prove that logical operators are preskimea more comprehensible
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form here than in other notations, but only if treneral process flow recorded in
this notation is comprehensible.

Table 3. Survey outcomes for all respondents, regardlesisenf choice
of the notation easiest to understand

Ease-of-understanding
indicator for notation x
EPC BPMS BPMN
Test 1 — general comprehension tesf ease
of understanding of business process modelling 89.2% 95.8% 75.3%
notation
Test 2 — detailed comprehension testf ease
of understanding of business process modelling 38.2% 55.7% 53.9%
notation

Table 4. summarises the analysis of notation pémepand notation
comprehension verification for all respondents. Phecentage of responses given
by respondents who declared their understandinfeoiven modelling notation
in the total count of the survey participants (lidividuals) is the subjective
measure. The percentage aidrrectly answered questions in the total count of
respondents (172 individuals) is the objective raemasThe reasoning is similar to
previous analyses.

Table 4. Notation perception aneerification ofnotation comprehension
for all respondents

EPC BPMS BPMN
Test 1 Subjective perceived understanding
eneral_ a model content /Count of all the 59.3% 96.5% 89.5%
9 . survey participants
comprehension Correctly answered questions/Count|of
test g 52.9% 92.4% 67.4%
all the survey participants
Test 2 Subjective perceived understanding
detaile(; a model content/Count of all the 71.5% 91.9% 74.4%
. survey participants
comprehension Correctly answered questions/Count|of
test y St 27.3% 51.2% 40.1%
all the survey participants

The attributes determining respondents’ choice athton were identified
using the Kruskal-Wallis non-parametric method. Tést was used to compare
distributions of six qualitative variables (notatialefined attributes) for three
groups (notation types: EPC, BPMS, BPMN). The folly dependent variables
were used: number of graphic symbols, shape ofhgrapymbols, colour of
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graphic symbols, use of pictographs, graphic waydedcribing business roles,
graphic way of describing decision points.

Table 5. Kruskal-Wallis test outcomes for analysis of atites determining the choice
of the easiest-to-understand notation

Variable Value of Kruskal- p-value
Wallis test (p <0.05)

Number of the graphic symbols 2.4987 0.2867
Shape of the graphic symbols 7.9965 0.0183
Color of the graphic symbols 1.3883 0.4995
Use of pictographs 3.6253 0.1632
Graphic way of describing business roles 9.3722 0.0092
Graphic way of describing decision points 0.1596 9263

The dependent variables were measured by ordirale.sé\ five-degree
diagnosing scale was used. The results enabledsasert of the uniformity of
respondents’ opinion distribution in respect of tfaetors determining their
perception of notation comprehensibility. Tablestbmmarises the outcomes of
these computations. The computation outcomes ptioaethe shape of graphic
symbols and the graphic way of describing businedes are the attributes
determining the level of notation comprehension.

6. Conclusions and future research

The BPMS notation (Business Process Managemener8ysivas chosen
subjectively as the easiest to understand by 6106%he respondents (26.7%
BPMN, 11.6% EPC). The notatiaase-of-understanding indicat highest for
BPMS in the respondent groups who chose this gh@ation as the easiest to
understand, as well as regardless the easiestrstand notation choice. BPMS
shows higheskease-of-understanding indicatmalues in the notation perception
and notation comprehension verification analysesfall respondents.

An analysis of the attributegletermining the choice of the easiest-to-
understand notation shows that the graphic wayestiibing business roles and
the shapes of graphic symbols are most importdris ififormation may be useful
for those developing IT tools supporting businese@ss management.

Based on the findings of the study, BPMS can bemecended as the most
comprehensible notation for use in organisationsrelprocess modelling requires
the involvement of all employees with their procassreness needing to be built
as well as the “process-oriented” work style exmdi in the course of training
sessions, or within the frames of process docurtientprojects for the purpose of
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ISO certification. Understanding the organisatiopfecess models may enhance
employees’ commitment, mitigate their resistancecth@anges and improve the
effectiveness of company projects.

Our future research will focus on other aspectdiagnosing the information
potential of notations and on comparative analygegarious groups of notation
users.
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