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Abstract. When it comes to designing a software process, we have experienced
two major strategies. Process engineers can either opt for the strategy in which
they focus on designing a process using an artefact model as backbone or, on
the other hand, they can design it around activities and methods. So far, we have
first studies that directly analyse benefits and shortcomings of both approaches in
direct comparison to each other, without addressing the questions relevant to pro-
cess engineers and which implications the selection of a particular design strategy
has on the process consumption. We contribute a first controlled investigation on
the perceived value of both strategies from the perspectives of process engineers
and process consumers. While our results underpin the artefact-oriented design
strategy to be an advantageous instrument for process engineers, process con-
sumers do not evidently care about the selected design strategy. Furthermore, our
first investigation performed in an academic environment provides a suitable em-
pirical basis, which we can use to steer further replications and investigations in
practical environments.
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1 Introduction

Software process models are the glue that holds organisations, projects, and people
together. They provide a blueprint of all relevant artefacts, activities, roles, and sup-
porting entities necessary to implement a company-specific software process. The way
of operating projects of different complexities, including its distribution, people, differ-
ent cultures and application domains, is reflected in the complexity of today’s software
processes. This increases the demand to structure and implement software processes in
a systematic manner, and to make the resulting process descriptions easily accessible
and understandable to project participants. Consequently, one has to consider two basic
perspectives on software processes: their design and their consumption.

To design a software process, process engineers face the choice between two ma-
jor strategies: the activity-oriented strategy and the artefact-oriented one. The activity-
oriented strategy concentrates on analysing the activities and methods applied in
projects, and defining a software process on basis of the behaviour of project teams [17].
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The basic idea of artefact orientation, in turn, consists of concentrating on what has to
be done rather than on how something has to be done. A software process is designed
on the basis of an artefact model that defines a blueprint of the results to be created and,
thus, it abstracts from the activities for creating the results by using particular methods
and modelling notations.

For the last decade, we are investigating the shortcomings and the benefits of the
two introduced strategies in direct comparison to each other [11]. Our findings indicate
to the benefits of artefact orientation in order to support flexibility in the process, pre-
cision in the results, a standardised terminology among different project participants,
or a systematic quality assurance. However, the industrial context of those case stud-
ies was always characterised by a given process defined and probably lived for years.
People had certain expectations and needs regarding the instantiation of a process to
efficiently organise and run a project, and to give guidance on how to create precise
result structures during operations.

The still unsolved question remains whether the initial choice of a certain strat-
egy matters for the process design and the process consumption if no expectations are
present and which implications the choice has.

Problem statement. Although we have deep knowledge on specific benefits and short-
comings of different software process models and the underlying paradigms when ap-
plying them at selected socio-economic contexts, we have still no knowledge which
implications the choice of a particular strategy has for process engineers and process
consumers independently of given expectations and experiences in same or similar con-
texts. The decision for one strategy or the other is, however, of critical importance as
the maintenance and a re-design of a process model as part of a software process im-
provement initiative is a cost- and time-intensive endeavour.

Research objective. We aim at investigating which implications the choice for a partic-
ular software process design strategy has for process engineers and process consumers.
Our expectation is that the selection of a strategy does not affect the consumers’ per-
ceived value. To lay the foundation for a systematic investigation of this expectation,
we describe a first controlled experiment to be further replicated in different contexts.
In this experiment proposal, we compare the design strategies from the perspective of a
process engineer and furthermore we investigate the users understanding of the partic-
ular outcomes. In summary, we define the research objective as follows:

We analyse the selection of software process design strategies
for the purpose of  evaluation
with respect to  the perceived values
from the point of view of the process engineers and the process consumers
in the context of  the process life cycle

Contribution. We contribute a controlled student experiment in which we analyse the
perceived value of a given software process w.r.t. the strategy followed when designing
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and implementing it, as well as when consuming its deployed descriptions from the
perspective of process consumers. The context of the study is the lecture “Software
Engineering Processes”, given at the Technische Universitit Miinchen.

Our experiment compares one process and two representative software process
frameworks (incl. software process meta models, authoring tools, and deployment in-
frastructures). We use both frameworks to analyse, conceptualise, and implement the
given process in a tool-supported manner. We finally evaluate the deployed process doc-
umentations according to a fixed set of criteria by simulating an appraisal. We opt for
the Eclipse Process Framework [4] as a representative of the activity-oriented paradigm
and for the V-Modell XT framework [6] as a representative of the artefact-oriented
paradigm. Inherited from the nature of a controlled experiment, we have to avoid any
side effects to distort the aforementioned procedure, such as organisational cultures,
the integration of the constructed process into an organisational structure and further
aspects of process maintenance.

Outline. The paper is organised as follows. Section 2 introduces the fundamentals nec-
essary for the study environment. We furthermore discuss related work, which gaps are
left open, and how our contribution intends to close the gaps. In Sect. 3, we introduce
the study design, and we present the results in Sect. 4. In Sect. 5, finally, we give a
summary of conclusions, discuss the relation to existing evidence, the impact and limi-
tations of the study, and planned future work.

2 Fundamentals and Related Work

In the following, we briefly discuss the fundamentals in terms of engineering software
processes, and related work in the context of our investigation.

Software Process Design Strategies. For the context of this paper, we distinguish be-
tween two design strategies: activity orientation and artefact orientation. The activity-
oriented strategy relies on the idea of defining a concrete process by a set of methods
to be performed in a particular order by a specific set of roles. Each of the methods
provides a construction procedure to combine description techniques [13]. The activity-
oriented strategy is especially favoured in the area of (Situational) Method Engineering.
For instance, Ralyté and Rolland [15] discuss an assembly-based approach in which
pre-fabricated method chunks are combined. Method chunks shall comprise activities
as well as artefacts. Since method engineering is still in the phase of discussing and con-
solidating the basic concepts, first proposals are made to introduce systematic modelling
approaches, e.g. Brinkkemper and Saeki [2]. However, method engineering in general
pays little attention to artefacts, which is reflected by the summary of method engi-
neering concepts by Henderson-Sellers and Ralyté [7]. Beyond method engineering,
current software process metamodels lay the foundation to develop arbitrary software
processes. Prominent examples are software processes, which are based on the Software
& Systems Process Engineering Metamodel (SPEM; [14]), such as the Rational Uni-
fied Process (RUP; [8]) or Hermes [3]. Still, although the importance of a well-defined
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artefact model is recognised in this area [5], artefacts are not in scope in available ap-
proaches. Braun et al. [1] mention that only 50% of the analysed approaches include
an artefact description at all, while approaches that include an artefact description often
reduce the artefacts to an optional outcome of the methods.

The activity-oriented strategy thereby does not provide assistance in the creation
of precise result structures. In response to this situation, a new design strategy arose
baptised as artefact orientation. The idea of the artefact-oriented strategy consists of
defining a blueprint of all artefacts that are an (intermediate) result of a project. At
project level, the actual process is then defined by agreeing on a set of artefacts to be
created by particular roles and to be delivered when reaching particular milestones. The
diversity in the process definitions is thereby reduced to the dependencies among the
artefacts themselves without having to take into account the complexity of differing
processes and detailed workflows. Artefact-oriented approaches are thereby meant to
guide in the creation of precise results while offering the necessary flexibility during
their creation by avoiding to dictate concrete methods. A detailed discussion on both
strategies can be taken from [12].

Comparative evaluations and studies. There exist, to the best of our knowledge, barely
studies that empirically evaluate both previously introduced strategies to design and
implement a software process in direct comparison. We conducted such a study on the
application of an artefact-based requirements engineering approach in direct compari-
son to an activity-based approach previously used in an industrial environment [11]. We
could show, for example, an increase in the flexibility of the process and the syntactic
quality of the created artefacts when relying on artefact orientation. However, as stated
in Sect. 1, our focus lied on an industrial context with practitioners’ expectations and
experiences shaped for years in that context. So far, we could gain data that shows ad-
vantages of the artefact-oriented design strategy when narrowing down the context to a
particular discipline, but at the cost of analysing the overall software process life cycle.

To investigate the perceived value of a particular strategy taking into account the
overall life cycle of a process while controlling potential side-effects given by afore-
mentioned expectations and experiences, a controlled experiment is yet necessary. The
paper at hand reduces this gap by contributing the design for such a controlled experi-
ment as well as first results.

3 Research Design

We organise the experiment’s design according to [16]. After defining the goal and the
research questions, we describe the case and subject selection. Finally, we describe how
we collect and analyse the data, before discussing the validity procedures.

3.1 Research Questions

As stated in Sect. 1, we investigate which implications the choice of a particular soft-
ware process design strategy has for process engineers and for consumers. To this end,
we formulate a working hypothesis in accordance with our expectation that the selection
of a particular design strategy has no impact on the consumers’ perceived value:
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WH: The selection of a design strategy for establishing an effective process manage-
ment does not affect its actual consumption.

Since we initiate experimentation on this hypothesis, we opt for a case-study-like
action research approach to capture the domain of interest and to get initial data. To this
end, we formulate two research questions that shall investigate the perceived value of
the artefact-oriented and the activity-oriented strategy taking first the perspective of a
process engineer into account and then taking the perspective of a process consumer.

RQ 1: How suitable is the used design strategy to cover the needs of process engineers
when analysing, designing, and implementing a process?

The first research question considers the analysis of the strengths of one strategy to
another when constructing a process. This construction covers the analysis of a process,
its conceptual design, and its tool-supported implementation.

RQ 2: To what extent does the used strategy matter for process consumers when inter-
preting the resulting process documentation?

Once we constructed a process (and rated the strategies for their support during the
construction), we want to know which strategy better supports the application of the
generated process documentation from a consumer’s perspective.

3.2 Case and Subject Selection

The choice of the software process frameworks is opportunistic. We need, however, to
ensure that the following prerequisites are fulfilled:

1. The software process framework has to be based on a metamodel representing ei-
ther the activity-based strategy or the artefact-based one.

2. The software process framework has to offer a tool infrastructure that allows for
the implementation and export of a process.

As example process to be implemented with the framework, we opt for a process that
reflects the complexity of a “real life” process and that offers enough information for
the process engineers to realise the process.

Regarding the subjects involved in the study, we define two groups. The process
engineer is responsible for realising the process and to rate the realisation. The process
consumer 1is exclusively responsible for evaluating the created process documentation
without any insights into the construction of the process.

3.3 Data Collection Procedure

Figure 1 depicts an overview of the data collection procedure. We set up the study as
part of our lecture “Software Engineering Processes” [9] in the winter term 2011/2012.
Two groups of students of roughly the same size were assigned to the particular strat-
egy (artefact or activity orientation). Each student group then conducted three work-
shops with fixed time frames for analysing, for conceptualising, and for implementing



© Springer. This is the author's version of the work. It is posted here by permission of Springer for your personal use.
Not for redistribution. The definitive version was published in the conference/workshop proceedings

the process in a tool-supported manner. The last session of the lecture considered the
evaluation of the results where the students changed their role to the one of a process
consumer for evaluating also the process documentation created by the other team. In
the following, we explain each step of the data collection in detail.
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Fig. 1: Overview of data collection procedure.

Analysis workshop. The analysis comprehends two sessions in which a given sce-
nario is analysed. The scenario is a real-life process model of a special interest group
of the German Computer Society?. In the first session, two student groups analyse the
particular sources for stakeholders to infer the basic roles. The roles are collected, struc-
tured, and prepared for discussion. In the second session, the students analyse either the
process elements or the artefacts, depending on the group assignments.

Conceptualisation workshop. In the second workshop, the two student groups discuss
the analysis results; one group gets the material for the artefacts as input, the other
group gets the overall process, including milestone structures and an assignment to a
set of activities, as input. The students then switch to the conceptualisation and create
first platform-independent artefact and process models.

The outcome of the analysis and conceptualisation workshops are synthesised into
an integrated concept. This step is done by the supervisors to get consistent conditions
during the construction workshop supporting for comparable outcomes during the eval-
uation. To this end, the students are provided with a set of consolidated spread sheets
and a requirements document for the realisation. Furthermore, the supervisors prepare
the technical infrastructure in terms of creating (Subversion) repositories and bare pro-
cess templates for the students to start with.

Construction workshop. In the construction workshop, the students are initially in-
troduced into the consolidated concept. Two implementation groups are formed and in

3 Available at: http://www.vorgehensmodelle.de (in German)
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each group one student takes the lead. The first group uses the Eclipse Process Frame-
work to implement the process and the second group uses the V-Modell XT framework,
respectively. During the construction, the supervisors assist the students with discussion
w.r.t. modelling techniques, in general, and concrete design decisions, in particular. Pre-
sentations of the groups’ outcomes conclude the construction workshop.

Table 1: Questionnaire with closed questions for process engineers (RQ 1).

No. Question (condensed) Aspect

Q1-2  The used tool and the approach were intuitively applicable. Tool
Q1-3 I got familiar with the tool and could implement all process elements. ~ Tool
QI1-5  The tool was suitable to implement the process with minimal overhead. Tool

Q1-6 I was aware of every decision and its consequences. Tool
Q1-7  The process documentation could be created appropriately. Tool
QI1-8 I could implement all process elements. Methodology
Q1-9  Icould implement all designed roles. Methodology
Q1-10 I could implement all designed artefacts. Methodology
Q1-11 Icould implement all designed relationships among roles and artefacts. Methodology
Q1-12 I could implement all designed activities. Methodology
Q1-13 I could implement the designed overall process. Methodology
QI1-14 I could always create an export of the model (process documentation). Tool
Q1-15 I could perform all required tasks for the implementation. Tool
Q1-16 I was always able to identify and check the model consistency. Tool

Table 2: Questionnaire with closed questions for process consumers (RQ 2). Considered aspect
is the process documentation only.

No. Question (condensed)

Q2-1  The information in the export is easy to access.

Q2-2  The information in the export is easy to access for non-familar users.

Q2-3  The overall process is clearly presented and provides a good overview of all elements.
Q2-4  The export supports the analysis of consistency.

Q2-5  All expectations were met and all designed concepts were appropriately implemented.
Q2-6  All designed roles were implemented.

Q2-7  All designed artefacts were implemented.

Q2-8  All designed relationships between roles and artefacts were implemented.

Q2-9  All designed activities were implemented.

Q2-10 The designed overall process was adequately implemented.

Q2-11 The process model is consistent.

Evaluation session. The final step of the experiment considers the evaluation of the
designed and implemented processes. The evaluation consists of two steps, both using
a given questionnaire:

1. Self-assessment of the produced process documentation taking the perspective of a
process engineer (Table 1)
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2. Audit of the process documentation of the other group taking the perspective of a
process consumer (Table 2)

In the self-assessment, the students rate their own work with a particular focus on the
used tool and followed methodology. For the assessment and the audit, questionnaires
with closed and open questions are made available (see Table 1 with the condensed,
closed questions for the assessment and Table 2 for the audit). We are especially inter-
ested in the closed questions to rate and compare given strategies. Each of the closed
questions considers the rating of one particular criterion against a given statement in a
scale ranging from O (“I strongly disagree”) to 7 (“I strongly agree”).

3.4 Analysis Procedure

Due to the low number of samples (8 students), statistical (hypothesis) testing is not
suitable. After collecting the data, we thus plot radar charts with the rankings given in
the closed questions to qualitatively analyse the results and directly compare the results
of the groups with each other.

4 Study Results

We first give a description of the case and the subjects and summarise, as a second step,
the results w.r.t. the single research questions.

4.1 Case and Subject Description

Case — Process frameworks. Since one part of the study is to implement a selected pro-
cess, we select two software process frameworks and the corresponding authoring tools.
The first chosen framework is the Eclipse Process Framework (EPF; [4]), the second
framework is the German V-Modell XT [6]. Both frameworks are based on a meta-
model supporting process modelling and structuring, as well as providing support for
publishing processes to make the process accessible for the process users, and are of a
maturity [10] that allows for using these frameworks in an experimentation setting. EPF
is based on SPEM [14], an OMG specification, which is basically an UML profile for
process engineering. The V-Modell XT is based on the V-Modell XT Metamodel [18], a
metamodel that was specifically developed to create artefact-oriented processes.

Case — Process model. The selected case is a process model given by the special interest
group “Software Development Processes” of the German Computer Society. The pro-
cess under consideration describes how the annual special interest group workshops are
organised (including roles, activities, and milestones). Since the process was originally
defined in the late 1990’s, it evolved and got into an inconsistent state. Summarised,
the process consists of a 20-page word document, an (incomplete) project plan of about
200 (hierarchal) activities, a set of templates, and a couple of Excel spreadsheets that
contain checklists and further detailed information for certain tasks.
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Subjects. The subjects are 8 students of the lecture “Software Engineering Processes”
(winter term 2011/2012). As shown in Fig. 1, for each workshop the students are di-
vided into two groups at the beginning of the particular workshops. For the analysis
and conceptualisation workshops, the groups are formed at random. At the beginning
of the construction workshop, the students are allowed to select a process framework
themselves, which, in consequence, also defines the groups for the self-assessments and
the audits.

The goals of the selected grouping procedure are that (1) each student should have
the same basic knowledge about the considered process model, and that (2) each student
should act in different roles—in the role Process Engineer during the analysis, concep-
tualisation, construction and self-assessment, and in the role Process Consumer during
the audit.

4.2 Workshops

Three workshops are performed to analyse, conceptualise, and construct the process
models (see Fig. 1). In this section, we show the results of each particular workshop.

Analysis workshop. In the analysis sessions, the students analyse the given material to
gather information about roles, artefacts, activities, and the basic process structure (i.e.
artefact-role assignments). For those sessions, the students use creativity techniques for
the elaboration (see Fig. 2) and are provided with pre-defined templates by the supervi-
sors to structure the information. The outcomes of the analysis workshop are:

— An unordered set of 37 roles and stakeholders

— An unordered set of 32 artefacts

— A list of more than 50 activities (partially inferred from the artefacts)

Fig. 2: Photo of the analysis workshop (elabo-  Fig. 3: Photos of the conceptualisation work-
ration of artefacts). shop (artefact and process structures).

Conceptualisation workshop. The last analysis workshop session fades into the con-
ceptualisation workshop in which the students need to aggregate all information. One
group concentrates on artefacts and roles, structures and dependencies (Fig. 3, upper
part), and the number of artefacts of a certain type being created. The second group
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focusses on the overall process structure that needs to be inferred from the activity
structure, and the milestones (see Fig. 3, lower part). Since both groups exchange infor-
mation, the second group also includes core artefacts to prepare a first mapping between
the process elements leading to an overall process and its core workflows.

Since the outcomes are complex and heterogeneous, the supervisors boil down the
outcomes to an integrated realisation concept that is the input for the construction work-
shop. The realisation concept is a 20-slide Powerpoint presentation that contains:

— The overall process, including the phases and top-level work packages

— A breakdown structure for each of the top-level work packages, including the core
artefacts, fine-grained activities/workflows, and possible execution orders of the
activities/workflows

— Information w.r.t. the dependency structure (between activities and roles, artefacts
and roles, and so on)

— A consolidated set of 33 roles and stakeholders

— Consolidated artefact and activity sets

— Refined requirements for the construction

Construction workshop. The construction workshop is a full-day event in which the
students are at first introduced to the realisation concept. Afterwards, the two imple-
mentation groups are formed. To ensure that all groups have the same starting condi-
tions, the supervisors prepare the coarse process template the students can start with.
As outcomes, the students create:

— An EPF-based implementation of the process (5 students)

— A V-Modell-XT-based implementation of the process (3 students)

4.3 Evaluation (Audit)

The evaluation consists of two parts, according to our research questions. Figures 4
and 5 show the results of the self-assessment w.r.t. RQ 1 considering the two aspects
methodology and tool. Figure 6 shows the results of the audit covering RQ 2. For the
second evaluation, a questionnaire is used that requires the students to change their
perspectives form the Process Engineer view to the Process Consumer view.

RQ 1: Research question 1 considers the analysis of the strengths and limitations of
one strategy compared with the other when constructing a process. This construction
covers the analysis of a process, its conceptual design, and its tool-supported imple-
mentation. For the evaluation, we distinguish between the aspects methodology and
tool. The first aspect thereby covers the approach to transfer an analysed process and to
implement an analysed process in a given process framework. The ratings for the first
aspect are shown in Tab. 3 and Fig. 4.

The ratings show that the artefact-oriented strategy behind the V-Modell XT pro-
vides better support for the transfer and implementation of its proclaimed basic process
elements, i.e. roles, artefacts (work products), and relations/dependencies between the
process elements. The questions Q1-9 (completeness of roles), Q1-10 (completeness of
artefacts), and Q1-11 (completeness of relationships) have the maximum rating of 7,

10
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while the EPF framework especially suffers in the area of relations/dependencies (Q1-
11: 6.2). Regarding the activity parts and the overall process, both frameworks provide
comparable support for process engineers. Since EPF is basically built on the activity-
oriented strategy, the framework better supports the implementation of activities and
workflows and, in consequence, shows a higher rating for Q1-12 (completeness of ac-
tivities), while the V-Modell XT only allows the implementation of one activity per
work product, but does not support the design of workflows.

Regarding the overall process design, both frameworks do not allow for a straight-
forward implementation, but require the process engineer to select one of the possible
approaches to model the process (e.g., copied vs. referred capability pattern in EPF, or
non-/hierarchical procedure modules in the V-Modell XT). The question whether the
designed process could be easily implemented in general, is undecided with a slightly
better rating for EPF (Q1-8, overall completeness: 6.2, to 6.0 for the V-Modell XT).

Table 3: Results for closed questions for pro-
cess engineers (RQ 1, methodology).

Table 4: Results for closed questions for pro-
cess engineers (RQ 1, tool).

No. Rating  Rating No. Rating  Rating
EPF V-Modell XT EPF V-Modell XT
Q1-8 6.2 6.0 Q1-2 4.4 5.5
Q1-9 6.8 7.0 Q1-3 4.8 4.0
Q1-10 6.7 7.0 Q1-5 4.8 35
Ql-11 6.2 7.0 Q1-6 4.6 6.0
Q1-12 6.6 6.5 Q1-7 6.6 4.0
Q1-13 6.4 6.5 Q1-14 5.4 6.5
Q1-15 5.8 6.0
Q1-8: Overall Ql-16 50 25
completeness of
artefacts Q1-2:
7 Approp;iateness tool
Cons::‘:é::;ess 2 Q1-9: Col’:‘\p\eteness Q1-1i§:£:zzzrpm z Q1-3: Usability tool
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Fig. 4: Radar chart with the results for research
question 1 (aspect: methodology).

Fig. 5: Radar chart with the results for research
question 1 (aspect: tool).

The second aspect covers the appropriateness of the tool environment used for the
realisation. The results are shown in Tab. 4 and Fig. 5. The results for the second aspect
show that the EPF tool was easier to use for the process design in terms of usability (Q1-
3), efficiency (Q1-5), generating process documentation (configurability, Q1-7), and

11
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quality assurance (Q1-16). While most of the subjects were familiar with the Eclipse
platform and, thus, had a steeper learning curve w.r.t. technical details, the editor for
the V-Modell XT is an expert tool on a fairly basic (technical) level. In consequence,
the usability of the EPF tool is better, but the appropriateness (Q1-2) and the awareness
(Q1-6) are, due to the direct implementation, better. The data also shows that the just-
in-time export of a process (Q1-14) was better rated for the V-Modell XT, while the
flexibility of the export (Q1-7) was better rated for EPF.

RQ 2: Once the process is constructed, we want to know to which extent the design
strategies support the usage of the generated process (documentation) from the con-
sumers’ perspective. The ratings of the second questionnaire are shown in Tab. 5 and

Fig. 6.
Table 5: Results for closed questions for process user (RQ 2).
Question Q2-1 Q2-2 Q2-2 Q2-4 Q2-5 Q2-6 Q2-7 Q2-8 Q2-9 Q2-10 Q2-11
Rating EPF 4.67 5.00 6.00 6.33 7.00 7.00 6.67 5.67 6.33 6.67 6.00

Rating V-Modell XT 4.20 3.80 3.00 4.00 520 6.00 6.20 4.40 3.80 4.75 4.67

Q2-1: HTML export completeness
7,50

Q2-11: Process consistency Q2-2: HTML export accessibility

6,50

Q2-10: Implementation Q2-3: Overall process presentation

adequateness

e ——— g
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Fig. 6: Radar chart with the results for research question 2.

The data show that for all questions the EPF-based process is better rated than the
V-Modell-XT-based process. Significant questions are Q2-3 (overall process presen-
tation — EPF: 6.0, V-Modell XT: 3.0) and Q2-9 (completeness of activities — EPF:
6.33, V-Modell XT: 3.80). Even regarding the completeness of the artefacts (Q2-7),
the EPF-based process is better rated than the V-Modell-XT-based process (EPF: 6.67,
V-Modell XT: 6.20). Referring to RQ 1, where the implementation capabilities w.r.t.
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artefacts and dependencies were rated better for the V-Modell XT (Q1-9 — Q1-11), the
data does not underpin similar effects for the users of the process.

4.4 Evaluation of Validity

In this section, we evaluate our findings and critically review our study w.r.t. threats to
validity.

Construct validity. Regarding the construct validity, we cannot guarantee that the as-
sessment criteria chosen in the questionnaire are complete enough to answer our re-
search questions. The chosen criteria, however, rely on our experiences in the analysed
design strategies (see, e.g. [12]) and were narrowly defined, whereby we consider this
threat as a minor one. Regarding the process chosen as a case, we believe that it suffi-
ciently covers the complexity of real-life processes.

Internal validity. There are different threats to the internal validity we are aware of. For
instance, the authors themselves have deep knowledge about the technical infrastructure
of the V-Modell XT as they directly participated in its development. We minimised this
threat by giving introductory talks about both infrastructures and serving as coaches
during the implementation workshops for both tools, but without direct interference
during the process implementation. Furthermore, the students were allowed to choose
the framework on basis of their own experiences and preferences potentially leading
to a bias towards the frameworks and the exported documentation. We minimised this
threat by opting for a research triangulation during the evaluation. Another threat to
be considered is that technical mistakes during the export of a process documentation
could have distorted the results in the audit. In fact, the V-Modell XT export did not
follow, for example, the standard stylesheet. However, all information were accessible
while non-functional aspects in the design of the tools and exported documentation
were not rated.

External validity. Regarding the external validity, one major concern is that we have
differing numbers of students in the different groups (EPF: 5 students, V-Modell XT:
3 students) and a generally low number of analysed samples. With our experiment, we
cannot allow for generalisation. However, our intention was to get first insights into a
field, which is, by now, barely investigated.

5 Conclusions

We conducted a controlled experiment in which a group of students analysed, concep-
tualised, implemented, and assessed a software process in a comparative manner. To
investigate the perceived value of process modelling and process consumption, we se-
lected two process frameworks covering the artefact-oriented and the activity-oriented
strategy to design and implement the given process. Both process frameworks support
the deployment of a designed process into the html-format, which we used to investi-
gate the value from the perspective of process consumers. Our results indicate that the
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artefact-oriented strategy, implemented with the V-Modell XT framework, seems to be
perceived of high value to serve process engineers. For example, the tool-supported re-
alisation of an artefact model, role model, and explicitly defined relationships among
those models is better supported by the artefact-oriented strategy. Still, our results do
not show similar effects from the perspective of the process consumers. Even the arte-
facts’ completeness and especially the responsibilities, e.g. relationships to roles, were
rated to be better accessible using the activity-oriented framework.

Our findings imply that the assessment of a process design strategy in process craft-
ing needs not to coincide with the perceived value of the resulting process (documenta-
tion) from the viewpoint of a process consumer. It may well be that the artefact-oriented
approach accommodates better the request of process engineers for declarative goal-
driven design—to “have something to talk about”—whereas process consumers prefer
clear cut procedures.

Impact/Implications. We opted for a controlled experiment to explicitly simulate a
context where, on the one hand, a pre-defined process was given, and, on the other
hand, this given process was not implemented and maintained at all. That is, no par-
ticular strategy existed as it is often the case in industrial environments. This gave us
the possibility to investigate the perceived value of a strategy without any distortion by
given expectations and experiences. Inherited from the nature of a controlled experi-
ment with a limited scope is the need to further replicate the study in other contexts.

The replication should further proof the current working hypothesis that the selec-
tion of a strategy for establishing an effective process management does not affect its
actual consumption.

This will put us in the situation to empirically infer improvement goals, not only
for software process meta models, but also for the process development environments,
even already established ones such as EPF (see, e.g. Q1-15 and Q1-16).

Limitations. The experiment has several limitations that arise from the particular set-
ting in which we performed the experiment without any side effects. The setting was
characterised by limited time, a small number of participants and the choice of two
representative process frameworks. Also, we did not cover all features provided by the
frameworks that could have impacted the consumers’ opinion, e.g., tailoring capabil-
ities and project set-up. Hence, this first controlled experiment does not yet allow for
generalisations of our results, but reflects our experiences in practical software process
improvement endeavours and is therefore a first step into this direction.

Future Work. As future work, we plan to extend our experiment with further empirical
studies to support for a long-term generalisation of the results. To this end, we (1) will
conduct a survey to determine a taxonomy of characteristics important to process en-
gineers and users, and (2) plan to perform further experiments with student groups in-
volving several meta model-based frameworks to ground our data, before (3) extending
our experiments to industrially hosted environments. Besides covering the engineering
level, we need further investigation at the application level.
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