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Abstract

This final report describes the findings from the re-
search visit at the Center for Design Research, Stanford
University, for designing the ADAPT framework towards
the completion of the dissertation work. The design the-
ory behind the ADAPT framework, as presented in this
report, has been further improved in private discussions
with Prof. Larry Leifer, as well as in a workshop and sev-
eral one-on-one interviews with members of the DesignX
Lab, Center for Design Research, at Stanford.
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CHAPTER 2
The ADAPT Framework’s

Design Theory

Contents

2.1 Design Research . . . . . . . . . . . . . . . . . . . . . . . . 4

2.2 Framework Design . . . . . . . . . . . . . . . . . . . . . . . 4

2.3 Process Design . . . . . . . . . . . . . . . . . . . . . . . . . 10

2.4 Design Components . . . . . . . . . . . . . . . . . . . . . . 12

Before diving into the design theory for the ADAPT (Agile Distributed Adapt-
able Process Toolkit) framework, the status quo of frameworks in the field is
presented. Damian and Zowghi (2003) developed an issue-based model focus-
ing on requirements engineering in distributed environments. Ågerfalk et al.
(2005) worked on a framework of distributed development issues (which also
appeared in (Ågerfalk et al., 2006)). Hossain et al. (2011) presented a re-
search framework which maps GSD (global software development) challenges
and mitigation strategies and discusses how scrum practices could be imple-
mented in practice based on a systematic literature review. However, past
frameworks are described in a high level of abstraction, giving only exemplary
advise on how to implement the practices. The authors also conclude that
”there is a substantial need for research to ”catch up” and support the needs
of practice” (Hossain et al., 2011, p. 100). The ADAPT framework aims to
provide detailed advice on how to implement agile practices successfully based
on empirical evidence gathered from a multiple-case study.
Section 2.1 investigates suitable design research theory to achieve that goal.
Section 2.2 looks at how related papers have dealt with framework design
and development and derives essential aspects for the creation of the ADAPT
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framework. The process for implmenting the ADAPT framework is drafted
in Section 2.3. Section 2.4 concludes the report by presenting the design
components based on the former investigation to tackle the research question
What are suitable design components for building a distributed agile process
framework?.

2.1 Design Research

Developing the ADAPT framework is a constructivist approach in the sense
that the developed artifact is the chief output to the research (Gregor and
Jones, 2007). According to Gregg et al. (2001), the ADAPT framework would
be rated as medium (conceptual), low (formal) and none (developmental),
describing an incremental extension and/or generalization of an existing con-
cept (applying agile to GSD), based on descriptive details (practices extracted
from multiple-case study) and without implementation at this stage (future
work). The framework can thus be rated as ”a new/innovative concept with
limited formal and development research effort” (Gregg et al., 2001, p. 177).
The design theory is described with the components developed by Gregor and
Jones (2007), which builds on top of Aristotle’s writing on the four explana-
tions of any thing explanation: (Falcon, 2014) (literal translation from Greek,
see (Hooker, 1996)):

• The material cause: that out of which, e.g., the bronze of a statue.

• The formal cause: the form, the account of what-it-is-to-be, e.g., the
shape of a statue.

• The efficient cause: the primary source of the change or rest, e.g., the
artisan, the art of bronze-casting the statue, the man who gives advice,
the father of the child.

• The final cause: the end, that for the sake of which a thing is done, e.g.,
health is the end of walking, losing weight, purging, drugs, and surgical
tools.

The four causes apply ”to everything that requires an explanation, including
artistic production and human action” (Falcon, 2014). Gregor and Jones
(2007) extend on the four causes and define eight components as essential to
the anatomy of design theory (six core and two additional ones, cf. Table 2.1).

2.2 Framework Design

This section investigates related design research on building frameworks in
general to deduct knowledge for building the ADAPT framework.
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Component Description

Core components

1) Purpose and scope (the causa fi-
nalis)

What the system is for, the set
of meta-requirements or goals that
specifies the type of artifact to
which the theory applies and in con-
junction also defines the scope, or
boundaries, of the theory.

2) Constructs (the causa materialis) Representations of the entities of in-
terest in the theory.

3) Principle of form and function
(the causa formalis)

The abstract blueprint or ar-
chitecture that describes an
IS artifact, either product or
method/intervention.

4) Artifact mutability The changes in state of the artifact
anticipated in the theory, that is,
what degree of artifact change is en-
compassed by the theory.

5) Testable propositions Truth statements about the design
theory.

6) Justificatory knowledge The underlying knowledge or theory
from the natural or social or design
sciences that gives a basis and ex-
planation for the design(kernel the-
ories).

Additional components

7) Principles of implementation (the
causa efficiens)

A description of processes for imple-
menting the theory (either product
or method) in specific contexts.

8) Expository instantiation A physical implementation of the ar-
tifact that can assist in representing
the theory both as an expository de-
vice and for purposes of testing.

Table 2.1 – The eight components of design theory as defined by Gregor and Jones
(2007)

The term framework within this report is understood as defined by Wild et al.
(2009, p. 147):

”A framework can be seen to be a general set of concepts for
understanding a research area. It is not tightly organised enough
to be a predictive theory. It aims to sketch out the general concepts
of a field of enquiry & the possible relationships between them.”
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More specifically, the ADAPT framework is a process framework, which is
defined by Sorathia et al. (2010, p. 297) as:

”it integrates various elements involved in different phases of the
software development life-cycle. Once the process is well defined,
the individual teams can utilize required process subsets or the
entire process and also may customize these to meet individual
requirements.”

The framework is based on empirical evidence only. As such it provides an
overview of what worked in which distribution scenarios in a description-
oriented fashion (in contrast to being prescription-oriented) (Van Aken, 2005).
Table 2.2 illustrates that the framework is designed to support a process in-
stantiation (Gregor and Jones, 2007), i.e. to derive a concrete process imple-
menation based on the information provided within the ADAPT framework.

ADAPT Framework Process Instantiation

Artifact type Abstract artifact Material artifact (instantia-
tion)

Description A framework including chal-
lenges, guidelines, practices
and distribution scenarios

The concrete instantiated
process implementation,
guided by ADAPT’s design
guidelines and based on
a subset of the ADAPT’s
practices

Table 2.2 – ADAPT framework vs a concrete process instantiation (inspired by
(Gregor and Jones, 2007))

The framework consists of challenges (cf. Section 2.2.2), guidelines (cf. Section
2.2.3) and effective practices (cf. Section 2.2.4). The ADAPT framework is
by design similar to (Soundararajan et al., 2012) in the way that it uses a
three-layered setup and links principles (ADAPT uses guidelines) to practices.
Figure 2.1 shows the schematic outline of the ADAPT framework.
Grounded theory is used for theory building from the case study research in
this thesis (Eisenhardt, 1989). Practices and guideline candidates evolve from
coding three case studies to ensure empirical grounding. Additionally further
support is sought from related empirical studies to strengthen the emerging
theory. The framework will thus be designed iteratively. Preliminary concepts,
i.e. guidelines and practices, are extracted after each individual case and
assigned to the pre-set categories of coordination, control and communication
(cf. 2.2.2). The framework will thus be built in three iterations, one after
each case and then discussed against related studies and evaluated in expert
interviews.
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Figure 2.1 – Schematic outline of the ADAPT framework: Challenges, Guidelines
and Practices

2.2.1 Software Process Tailoring

Research efforts in software process tailoring go back to the 1980s (Akbar
et al., 2011) but it is still a relatively new topic that has not been exten-
sively researched (Mart́ınez-Ruiz et al., 2012). It is a necessity in both tra-
ditional processes, e.g. Rational Unified Process (Hanssen et al., 2005), or
agile ones, e.g. XP (Mirakhorli et al., 2008) or scrum (Kniberg, 2007; Kniberg
and Skarin, 2010). Pedreira et al. (2007) differentiate between formal and in-
formal approaches and argue that formal approaches may be better for large
organizations with a planned and strictly managed process, while small and
medium-sized organizations may benefit from a simple and pragmatic process.
The informal process tailoring approach suits lightweight agile thinking better
and will be picked up for process tailoring with the ADAPT framework. Soft-
ware process tailoring can be done at different levels, e.g. organizational and
project level (Pedreira et al., 2007). Although it is acknowledged that con-
text consists of both organizational and project-based parts (Xu and Ramesh,
2003), the ADAPT framework will focus on project-based tailoring due to the
argument that each project is unique even within the same organization. Ap-
plying agile practices to distributed software development is no silver bullet
solution, the process has to be tailored correctly to the individual project’s
needs. Failure to do so will not produce better results, as Alqahtani et al.
(2013) showed: 75% of the the studies report a lack of communication and
collaboration in agile DSD. Dumitriu et al. (2011) argue that GSD and ag-
ile software development are two extremes (distribution and collocation) that
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are not easy to integrate, so tailoring must be seen as finding an optimal
compromise between the two in order to allow agile practices to reduce the
consequences of geographical, temporal and socio-cultural distance. It also
very important that the rationale behind the practice is understood for a
succesful process tailoring (Šmite et al., 2010).

2.2.2 GSD Challenge Categories

There have been different categorizations of challenges in distributed soft-
ware development such as (Kajko-Mattsson et al., 2010; Mudumba and Lee,
2010; Sriram and Mathew, 2012). The ADAPT framework follows the most
established approach in the field of GSD to classify challenges in categories
communication, coordination and control (Carmel, 1999; Carmel and Agar-
wal, 2001; Ågerfalk et al., 2005, 2006; Holmström et al., 2006; Pries-Heje and
Pries-Heje, 2011; Hossain et al., 2011). The categories are described as follows.

”Coordination is the act of integrating each task with each orga-
nizational unit, so the unit contributes to the overall objective.
Orchestrating the integration often requires intense and ongoing
communication.

Control is the process of adhering to goals, policies, standards,
or quality levels. Controls can be formal (such as budgets and ex-
plicit guidelines) or informal (such as peer pressure). We recognize
today that, for knowledge workers, coordination and control have
in many ways blended together.

Communication is a mediating factor affecting both coordination
and control. It is the exchange of complete and unambiguous in-
formationthat is, the sender and receiver can reach a common un-
derstanding.” (Carmel and Agarwal, 2001, p. 23)

Carmel and Agarwal (2001, p. 23) states that ”coordination and control have
in many ways blended together”. For disambiguation of the two terms, further
elaboration is required: Coordination and control can be seen as two sides of
the same coin (Nurmi et al., 2005), which is the process of managing depen-
dencies among activities (Malone and Crowston, 1994). The extreme of each
side would be organic coordination (cooperative, informal, and decentralized)
and mechanistic control (controlling, formal, and centralized) (McCann and
Galbraith, 1981). Another important distinction is that coordination is the
work of dependent parts towards a common goal (Nurmi et al., 2005), while
control is needed when the goals of individual stakeholders differ from those
of the larger overall entity (Sabherwal, 2003). Figure 2.2 shows the original
draft of the categories in (Carmel and Agarwal, 2001). It illustrates well that
communication is a mediating factor for both coordination and control.
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Figure 2.2 – Challenge categories by Carmel and Agarwal (2001): Impacts of
distance in distributed software development

These three categories are the starting point to group guidelines (cf. Section
2.2.3) and effective practices (cf. Section 2.2.4) of the ADAPT framework.
Pries-Heje and Pries-Heje (2011) and Hossain et al. (2011) have both worked
with the CCC model (coordination, control, communication) in distributed
agile environments and thus underlined its applicability to distributed agile
environments.

2.2.3 Design Guidelines

Design guidelines are the second layer in the ADAPT framework (cf. Figure
2.1) and overarch the practices. Similar to (Soundararajan et al., 2012), the
relationship between guidelines and practices is N to M, which means that a
guideline is linked to several practices and a practice can be linked to one or
more guidelines. The guidelines are treated as constructive heuristics (Heeager
and Rose, 2014) and emerge from case study research. The design guidelines
specifically aim at guiding the practitioner to build his individual process
instantiation.

2.2.4 Effective Practices based on Context

The goal of this framework is to provide effective practices that have a suc-
cessful empirical grounding. The identified practices will not be called best
practices as no practice can be ”best” in every context (Ambler, 2011). In-
spired by (Ambler, 2002), the practices to be identified are called effective
practices. They are regarded as effective because they rely on succesful em-
pirical implementation evidence and are thus seen to meet a goal with higher
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Figure 2.3 – Examplary practice of the ADAPT framework

probability and fewer risks involved (Schatten et al., 2010). The practices can
be regarded as method fragments (Baskerville and Pries-Heje, 2013). It is a
major concern that that the practices be detailed enough and not too sim-
ple in their description in order to be of practical usability (Baskerville and
Pries-Heje, 2013).

It seems to be agreed by the research community that context is a major
concern for any type case study research, although different ways of report-
ing context have been proposed (Kitchenham et al., 1995; Runeson and Höst,
2009; Petersen and Wohlin, 2009; Jalali and Wohlin, 2010, 2012). This disser-
tation follows and extends on the checklist for reporting context by Jalali and
Wohlin (2010, 2012) as it has been applied in an extensive systematic review
of empirical studies. Practices within the ADAPT framework will be reported
including their context of application. This criterion leads to the constraint
that no theoretical practices will be part of the ADAPT framework, a suc-
cessful empirical application is the minimum requirement (sine qua non) for
being considered for inclusion in the framework.

Figure 2.3 shows an exemplary effective practice. As the design process of
the ADAPT framework is iterative, the final practice layout is subject to
change. The practice is the smallest fragment of the ADAPT framework in
the hierarchy of challenges, guidelines and practices. The focus is on providing
effective and tangible practices to be used by the practitioner.
To that end, the practices are clustered based on their distribution scenarios
(Prikladnicki et al., 2003), which are:

• Cross Town Scenario

• No Time Shift Scenario

• Continental Scenario
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Figure 2.4 – Distribution scenarios offer a different perspective on a subset of
practices beside the challenge-guideline-practice hierarchy

• Global Scenario

The distribution scenarios offer a different perspective on the hierarchy of chal-
lenges, guidelines and practices, as illustrated in Figure 2.4. to the empirical
background and variations, offering a view on a subset of practices.
The practices may evolve into a pattern language (Alexander et al., 1977) at
a later stage based on the ADAPT framework, once a significant amount of
good empirical research (including a rich description of the study context and
background) has been done on the subject.
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Figure 2.5 – Using the ADAPT framework for process design

2.3 Process Design

A process design (Aken, 2004) is necessary because ”professionals need to know
how to apply the knowledge in their own unique and specific cases” (Gregor
and Jones, 2007, p.322). The practices presented in the ADAPT framework
can be consumed in a ”supermarket approach” (Baskerville and Pries-Heje,
2013), i.e. it is advised to implement a minimal set to satisfy all guidelines,
but the framework users, i.e. the practitioners, decide which of the practices to
select. The classification in distribution scenario helps as a starting point for
experimentation and fosters the process of arriving from the general ADAPT
framework to the concrete process instantiation. The process design is an
iterative process, where practices should be evaluated and then modified or
replaced in regular retrospective-type meetings. In order to maintain the self-
organization of teams, the decision on what practices to select should be a
majority vote (bottom up) rather than a (top down) management decision
to achieve a better level of acceptance to change. Figure 2.5 illustrated the
proposed iterative agile process design.

2.4 Design Components

This final section builds on top of the prior discussion in this report and defines
the design components in Table 2.3 to complete the presentation of the design
theory for the development of the ADAPT framework.

Component Description

1) Purpose and scope The aim is to develop a framework for
applying agile practices effectively to
(globally) distributed software devel-
opment.

12



2) Constructs The framework is representated by the
following hierarchy of entities: chal-
lenge categories, guidelines and effec-
tive practices.

3) Principles of form and function A process framework is provided to aid
practitioners and researchers in tailor-
ing agile practices to the respective
unique distributed environment.

4) Artifact mutability The design process supports continu-
ous construction cycles, allowing the
practitioners to add, modify or remove
practices as the project (and thus
empirical feedback) progresses. The
framework is designed to be open for
integrating additional effective prac-
tices and guidelines as the research
field evolves over time, possibly intro-
ducing a more prescriptive nature in
future work.

5) Testable propositions The ADAPT framework should satisfy
the four propositions P1 to P4, which
are presented in Table 2.4

6) Justificatory knowledge The framework is grounded in cur-
rent research on agile software devel-
opment and global software develop-
ment. The design theory has been
presented and improved during a four-
month research visit at the Center for
Design Research at Stanford Univer-
sity.

7) Principles of implementation The process-design (how to arrive
from the generic ADAPT framework
at the concrete process instantiation)
is an iterative process utilizing agile
feedback loops at the process level.

8) Expository instantiation Expository instantiations are provided
based on varying distribution scenar-
ios.

Table 2.3 – The eight design components of the ADAPT framework’s design theory
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Proposition Rationale Metric

P1. Each practice of
the ADAPT framework
is grounded in empiri-
cal evidence.

The ADAPT frame-
work is not a silver bul-
let solution but it is
a set of tools based
on empirical evidence
showing what worked
in which context.

100% of practices must
specify the context of
origin.

P2. The ADAPT
framework allows a
simple, pragmatic
and iterative process
tailoring (rather than
planned and strictly
managed).

Process Tailoring
should be part of any
agile implementation.

Evaluation within
study.

P3. The ADAPT
framework supports
project-based process
tailoring (rather than
organization-based).

Even within the same
organization each
project is unique.

Each distribution sce-
nario has sufficient
practices to satisfy the
implementation of all
guidelines.

P4. The ADAPT
framework provides
tangible and detailed
advice to the practi-
tioner.

In order to be of prac-
tical use the practices
must provide enough
detail.

Evaluation interviews
with experts

Table 2.4 – Testable propositions for the design theory of the ADAPT framework
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