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Abstract. Context. Situational Method Engineering (SME) is the discipline that
aims at the systematic definition of methods adapted to specific contexts of use
(situations). The use of goal-oriented methods for supporting SME is an active
research line where the iStar 2.0 language is applied. Objective. We plan to con-
duct an experiment to investigate some designated pragmatic qualities, namely
the perceived usefulness, ease of use and accuracy of iStar 2.0 when used in the
SME context. Method. This paper presents our current work on designing an
empirical study for the use of iStar 2.0 in SME. Next steps. We plan to refine our
current study and run pilots until our measurement tools and sample population
are ready for experimental execution.
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1 Introduction

Situational Method Engineering (SME) [1] is the discipline that aims at the systematic
definition of methods adapted to specific contexts of use (situations). The term was
coined in the early 90s and has been subject of much research since then, which is
summarised in Section 2. In that section, we also present one line of research in SME,
namely the use of goal-oriented methods for supporting the construction of methods
driven by the goals sought. Among the several alternatives, we are interested in the use
of the i* framework and more precisely, the iStar2.0 language [2].

Although we have already reported some results in this direction [3] [4] [5], we have
focused more on the methodological aspects of SME than on the value that iStar 2.0
brings to our SME approach. This paper is the first step towards the search of evidence
of this value. Following the recommendations given in the iStar 2.0 empirical evalua-
tion roadmap [6], we are planning to conduct an experiment to investigate some desig-
nated pragmatic qualities, namely the perceived usefulness, ease of use and accuracy
of iStar 2.0 when used in the SME context. We present the current protocol in Section
3 and discuss the next steps in Section 4.

Copyright © 2020 for this paper by its authors. Use permitted under
Creative Commons License Attribution 4.0 International (CC BY 4.0).
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2 The Object of Study

The discipline of Situational Method Engineering (SME) advocates the construction of
a situation-specific method for each software development project in order to better fit
its context and requirements [1]. The building of a new method is based on the reuse of
parts of existing software engineering methods and approaches, redefined as method
chunks, and stored in a method repository [7]. Building the method chunk repository is
called method engineering for reuse. Method chunks are selected and assembled to
compose a project-specific method, which is called method engineering by reuse.

Naturally, the notion of situation is a key concept in SME. It can be described by a
set of context criteria. These criteria are used to specify, on one hand, the reuse context
of the method chunks, and on the other hand, the characteristics of the software project.
The method, to be built for the project, is expected to support the realization of different
software development activities, and so, to help the engineer in achieving project goals.
Each goal can be achieved with the help of one or several method chunks. Therefore,
the concept of goal is also very important in SME as it is used to specify the intention
of method chunks, as well as the requirements for the project-specific method.

The selection of the best fitting method chunks for the project at hand is done by
matching their goals and context criteria. To facilitate this matching, in our recent work
[3] [4] [5], we have introduced contextual goal modelling as a means for specifying the
reuse context of method chunks and for describing method requirements of software
projects. We use an extension of iStar2.0 [2] where goal models are annotated with
context criteria. The case studies documented in the aforementioned publications
demonstrate the applicability of contextual goal modelling in our SME approach. How-
ever, a further evaluation is still necessary.

3 Designing an Empirical Evaluation

We plan to perform a qualitative experiment to measure perceived usefulness, ease of
use and accuracy of iStar 2.0 when used in the SME context. This experiment has been
designed according to Wohlin et al. [8].

3.1 Research Questions and Variables

The main research goal, according to the Goal/Question/Metric template is to gain em-
pirical knowledge on the use of goal models in SME for the purpose of understanding
whether goal models help to build methods in new situations with respect to perceived
usefulness and ease of use, and built methods’ accuracy from the point of view of
method engineers and the researchers in the context of software engineering experts
from industry and academia.

The main research questions are formulated below:

RQ1: When the subjects use iStar 2.0 to build methods for new situations, what is
the perceived usefulness? To answer this research question, we evaluate the perceived
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usefulness when subjects use iStar 2.0 models for scoping methods, specify context
criteria, and finally select appropriate method chunks.

RQ2: When the subjects use iStar 2.0 to build methods for new situations, what is
the perceived ease of use? To answer this research question, we evaluate the perceived
ease of use when subjects use iStar 2.0 models for scoping methods, specify context
criteria, and finally select appropriate method chunks.

RQ3: When the subjects use iStar 2.0 to build methods for new situations, to what
extent all the elements that should appear in the resulting method are specified in the
right way? To answer this research question, we measure the level of accuracy of the
resulting method specification (iStar 2.0 models representing the scope, context criteria
indicated in iStar 2.0 models, and selected method chunks).

3.2 Variables

We consider one independent variable:

e iStar 2.0 in SME usage. The use of iStar 2.0 in SME by reuse. This independent
variable help us to understand the degree to which goal models help to build
methods in new situations.

We consider the following dependent variables, which are expected to be influenced
to some extent by the independent variable. We have adapted the Method Evaluation
Model (MEM) [9] and the Technology Acceptance Model (TAM) [10] to structure the
variables of this study.

e Perceived usefulness (PU). The degree to which the subject considers that using
iStar 2.0 in SME is effective in achieving its intended objectives. This and the next
variable are measured by means of the MEM [9] and TAM [10] questionnaires,
which uses a 5-point Likert scale format to obtain subject perceptions.

o Perceived ease of use (PEOU). The degree to which a subject considers that using
iStar 2.0 in SME is free of effort.

e Accuracy (ACC). The degree to which all the elements that should appear in spec-
ified methods (giving a certain situation) are actually contained in the method spec-
ification. To facilitate this calculation, the researchers take into account a reference
method containing the minimum indispensable elements.

3.3 Subjects

Properly speaking, we plan to perform a quasi-experiment because the subjects were
not sampled randomly across the population [11]. We use convenience sampling, a non-
probability sampling technique for which nearest and most convenient persons are se-
lected for our study. We select subjects with experience with the i* framework, and
requirements engineering in general. For categorising the subjects, we plan to run a
demographic questionnaire to investigate the following aspects:

e Experience in years with the i* framework
e Experience in years with requirements engineering as a discipline
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e Experience in years with the use of method engineering, method engineering con-
cepts, and SME.

Profession

Years of experience

Current and previous roles

Educational degree (PhD, postdoc, etc)

34 Procedure

As part of the experimental task, we provide the subjects with two different input cases
for using iStar 2.0 in SME (A and B, see Fig. 2). Case A is intended to allow subjects
to get familiarised with the use of iStar 2.0 for SME. For this, we present a full case to
the subjects to explain how iStar 2.0 is used when applying method engineering for
reuse and by reuse (see Section 2). The topic selected for case A is related to the design
of a requirements elicitation method, since this case must be easy to follow by selected
subjects. Once the training case has been presented to the subjects, we make use of the
understandability form to evaluate to what extent subjects have familiarised themselves
with the use of iStar 2.0 for SME. These results will allow us to better understand the
results of specified methods when subjects actually use iStar 2.0 in SME to solve the
experimental task B (see step 6 in Fig. 2). The topic selected for the experimental task
B is the use of crowdsourcing for software engineering (Case B). Case A and Case B
are different but are part of the software engineering domain. The design, according to
[8] is a “multi-test within object study”, since it examines a single object (case B where
iStar 2.0 is used for SME) across a set of subjects (see Table 1).

Table 1. Experimental design
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Fig. 1. Experimental procedure
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3.5  Pre-analysis of the Threats to Validity of the Results

Conclusion validity. Reliability of measures. The understandability, MEM, and TAM
questionnaires will be developed to avoid poor question wording. To mitigate possible
threats to reliable measures, we will run a pilot to test the questionnaires and measure-
ment tools. There is a risk that the variation in the experimental results related to ran-
dom heterogeneity of subjects is larger than due to the treatment. We have decided to
select a homogenous group of subjects to minimise the risk of having diverse results
given individual differences. Nevertheless, we acknowledge that this fact reduces the
external validity of the study.

Internal validity. Single group threats. Given the fact that we do not consider a
control group for this study, there are other possible factors that could cause the possible
observed effects. Since we plan to conduct this study in different points in time to max-
imise the number of subjects, there is a risk that Zistory affects the experimental results.
To mitigate this threat, we plan to control the point in time in which each experimental
task was conducted. In this way we can determine if a possible threat related to history
is present. Given the current experimental design, we acknowledge a maturation threat.
Subjects are trained in the use of goals for SME by means of the requirements elicitation
case (see Task A in Fig. 2). There is the threat that when solving the actual experimental
task (see Task B in Fig. 2), the subjects are more experts and confident with the treat-
ment. We plan to mitigate this threat by providing subjects with completely different
cases that relate to two different contexts in SME.

Construct validity. Mono-operation bias. Our study includes a single independent
variable evaluated through a single case. The cause of the effect might be underrepre-
sented by the prepared experimental task. We plan to pilot the experimental task to
ensure the different parts of our object of study are actually evaluated. From a social
point of view, it is possible that our subjects could guess what we would like to find as
a result of this study. This Aypothesis guessing threat is mitigated by specifying various
questions for each qualitative variable in the MEM and TAM questionnaires. For meas-
uring accuracy, we plan to design an experimental task where subjects do not need to
clearly identify what is the right solution.

External validity. Since we have selected a homogeneous group from a non-ran-
domised sample, our ability to generalise the results are limited. We acknowledge this
threat and we plan to conduct a demographic questionnaire to characterise our popula-
tion in a proper manner.

4 Next Steps

The protocol presented in this paper needs to be refined and executed. For refinement,
besides our own further work, we count on the feedback given by reviewers and also
on the feedback given by experts from other communities on the quality of the instru-
ment (e.g., using some members of the ISERN! network). As usual, we plan to pilot the

! International Software Engineering Research Network, https:/isern.iese.de/
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study before executing it. Once evaluation instruments are ready, we plan to make them
available for further replication studies.

As for execution, the two most critical points to decide are: the population, and the
setting. Concerning the population (that we want with knowledge on i*), one option to
explore is to use the iStar workshop itself to execute a first round of the study and then
allow for a second round after the workshop (as we did in the past when designing the
iStarML interchange format [12]). Also, if we have the opportunity, we would like to
replicate the study in a population without knowledge of i* in order to evaluate the
impact of previous knowledge. Concerning the setting, given the current Covid-19 sit-
uation, it is difficult to predict how we will run the study, therefore we are keeping all
doors open.
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