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Abstract. Many competing, complementary, generic, or specific methodologies for design and analysis co-exist in the field of Information System
Engineering. The idea of reconciling these methodologies and their underlying theories has crossed the minds of researchers many times. In
this paper, we inquire into the nature of such reconciliation using the
interpretivist research paradigm. This paradigm acknowledges the existence of diverse points of view as ways of seeing and experiencing the
world through different contexts. We examine why it might be impossible to reconcile these methodologies that each represents a point of view.
Instead of searching for the one (overarching, universal, global, ultimate)
methodology that reconciles all others, we explain why we should think
about reconciliation as an ongoing practice. We propose to the community a set of heuristics for this practice. The heuristics are a result of
our experience in reconciling a number of methods that we created as
part of our research during the past 20 years. We illustrate the use of
the heuristics with an example of use cases and user stories. We believe
these heuristics to be of interest to the Information Systems Engineering
community.
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Introduction

Research in Information Systems (IS) Engineering has resulted in so many methods, ontologies, theories, models, or languages, that much effort has been expended in trying to reconcile them. The trend is somewhat to try to reach a single true correct ultimate view over a socio-technical system. Inescapably, though,
every attempt at reconciliation creates yet another artifact (e.g., method, ontology, language). IS engineering researchers are schooled mostly in the predominant positivist tradition where a method’s ontology must represent reality as

closely as possible. This is similar to the way the law of gravity is a true representation of reality on earth, and to the way its value must be defined as closely
as possible to match observations that are the same regardless of the observers’
culture and context. This objective observation of reality applies poorly to the
socio-technical organizations where IS research is or should be conducted [6].
In a field where an objective reality is not shared among the researchers, the
quest for a common ontology is futile. As engineers, we perceive complexity as a
phenomenon that has to be broken down into smaller pieces that then have to be
weaved back together, or as Jackson points out; “Having divided to conquer, we
must then reunite to rule” [27]. This engineering tradition has made its way into
IS research, for example, through design with viewpoints [32, 44], hierarchies of
ontologies with domain, upper, core, and foundational ontologies [5, 18], modeldriven system design (with UML, for instance), and business and IT alignment
with the help of Enterprise Architecture methods [65]. These efforts point in the
same direction: that we should analyze a system from many points of view but
then synthesize a single one that represents the single true comprehensive view
of the system under consideration. Some researchers trace these tendencies to
the days when the models of computer systems ultimately had to be represented
in machine code as a single source of truth [27].
We challenge the assumption that in the context of IS Engineering for sociotechnical systems it is necessary, or even possible, to reach a single representational format (methodology) that can unite all perspectives. Agreeing to disagree
seems to be a better path. The basic assumption of the interpretivists is that
all ontologies, methods, and theories are valid and useful in their given context
because they are the product of a point of view of an individual or a group of
people. From an interpretivist perspective, it is impossible to introduce a point
of view that will invalidate, disprove, generalize, replace, or subjugate the others, as it will be yet another point of view that has no more (and no less) value
than any other, except for the individual or the interpretation context from which
it originates. Instead of describing how to map, merge, and reconcile to a single point of view, we analyze these efforts through the interpretivist research
paradigm to show a different perspective as to why we, as method designers and
method users, do so.
We define reconciliation as an agreement and a shared understanding that
might only exist momentarily then disappears as the people’s world views,
uniquely shaped by their experiences, begin to diverge again. Once an agreement is achieved, it is likely to dissolve as time goes by unless it is maintained,
just like any system subject to external and internal change. This maintenance
is important because in organizations (i.e., socio-technical systems) a lack of any
agreement will lead to chaos and to the eventual demise of the organization as
a single entity maintaining its identity. Therefore, organizations strive to prevent major disagreements from happening, by repeated and frequent exercises
of reconciliation, explicit or implicit.
We propose a set of heuristics inspired by our experience in reconciling the
modeling and design methodologies created by our own research group and other

methods [54]. These heuristics are based on systems-thinking principles and are
independent of our methods. The main take-away is that to reconcile different
points of view, it is useful to go beyond the immediate ontology and to understand the differences in all epistemology, axiology, and ontology, thus forming a
trilogy that together forms a world view.
The structure of the paper is the following. In Section 2, we review existing
literature to understand better the reconciliation domain. Then, we present the
set of heuristics in Section 3. We illustrate the use of the heuristics in Section 4
with an example. In Section 5, we discuss our findings; and in Section 6, we
reflect on the limitations of our research findings. We conclude in Section 7.

2

Problem Statement

We inquire into different fields of study that propose their points of view about
what is to be conceptualized, hence, modeled conceptually within the process
of analysis and design of IS. The term point of view refers to different concepts
(e.g., ontology, methodology, framework, model, language) in the different fields.
We use the term point of view to avoid terminology confusion due to overloading
constructs that are already in use in the literature. As a result, we reconcile our
point of view with others by introducing yet one more point of view.
First, we look into the early work on ontology from the field of artificial
intelligence for knowledge representation and sharing that defines ontology as
“a specification of a “conceptualization”” [15, 16]. Later Guarino and Giaretta
clarified the definition of ontology for it to also be a “synonym of conceptualization.” [17]. Most attempts to reconcile ontologies, however, assume the former
definition by Gruber because of the implicit assumption that there is just one
possible conceptualization [24]. The single-conceptualization assumption leads
to the goal of explicitly reaching a single specification/ontology.
There are two main approaches to reconciliation: (1) refinement and abstraction and (2) alignment (sometimes called matching [12]). With the help of refinement and abstraction, models of different levels of detail can be (de)composed
into more or less detailed ones, with the help of formally defined semantics [1].
Refinement has been used in multiple studies and is one of the main principles in
computer science: for example, going between high-level specifications and formally verifiable specifications [28], value models to business process models [26],
and user stories and backlog items [40]. The refinement relationship is a semantic one and can rarely be fully automated. Alignment is used, for example, in
ontology mapping for web services and semantic web data representations [43,
11]. Alignment deals with semantic heterogeneity and with semantically related
entities in ontologies [12], recently extended towards the term semantic interoperability [19].
For an illustrative example of reconciliation in ontology-based IS research
(without it being called reconciliation), we take the work by Nardi et al. [42]
who propose an ontological solution for the service domain. The ontology they
propose, UFO-S, is a reference ontology for services [42]. UFO-S is based on

the Unified Foundational Ontology (UFO) [18, 20–22]. UFO has three modules:
(1) UFO-A that covers endurants (objects) [18], (2) UFO-B that covers events
(perdurants) [20, 21], and (3) UFO-C that covers social entities [20, 22]. UFO-S,
on its own, is built in multiple parts for the different phases of a service lifecycle: service offer, service negotiation, and service delivery. UFO-S is a reference
ontology. It is not as general as a foundational ontology and not as specific
as a domain ontology. Hence, even using UFO-S means that for a domain of
application (or an interpretation context), a modeler would have to introduce
another conceptualization for their particular case.
Ontological work is not the only example where the phenomenon of reconciliation between methodologies, theories, ontologies, conceptualizations on different
abstraction levels exists. Zachman and later Sowa and Zachman proposed an
overarching framework (in essence, a matrix model) that describes an IS architecture in terms of the fundamental questions (what, how, where, who, when,
and why) and discipline-dependent views [65, 49]. The Zachman framework was
initially thought of as representing everything there is to represent about an
organization and its IS. In the subsequent 30 years, we saw the development of
numerous enterprise methods and frameworks (e.g., TOGAF [25]) that led to a
“jungle of enterprise architecture frameworks” [48]. The creators of these later
methods and frameworks introduce points of view that, in their intended context, are as valid and useful as Zachman’s. This shows that whatever framework
that is supposed to describe everything will be superseded by others.
We believe that the assumed problem that research communities might be
trying to solve is the lack of a single methodology. There is an implicit belief
among researchers that there must exist such a single point of view and that it
is the ultimate one. Here, we put forward the idea that having all these points of
view is not a problem to be solved per se. On the contrary, it shows that there
is no established status quo rather mostly disparate schools of thought. These
different opinions are valid and valuable for us to be able to express the nearly
unlimited points of view that exist when we design an IS. In his seminal work
on the nature of scientific revolutions, Kuhn observed that in the preface of a
“scientific status quo” before everyone in a domain agrees on something (shared
understanding), everyone has to define their own universe and to start from the
beginning because there is no common ground to be building upon [34]. We
strongly believe that method designers and method users will always strive to
reach an agreement. Hence, we propose some heuristics for guiding the inevitable
reconciliation efforts that will continue to occur in the academic and the industry
domains of IS Engineering.

3

Systems-Thinking Heuristics for Reconciliation

The point of departure for our heuristics is interpretivism. Interpretivism is a
philosophical paradigm that regards meaning as an emergent property of the
relationship between an observer and their reality [39, 6]. The use of interpretivist methods in the IS research domain has been usually used and discussed

in juxtaposition to the positivism paradigm with its core belief in an objective, observer-independent reality [50, 6]. The relationship of the observer with
a reality out there helps interpretivists avoid the trap of solipsism, where every
observer has their own reality with no connection with other observers [39]. The
shared reality between observers helps them to create a shared meaning, which
is a social construction. According to Weick, in a socially constructed world,
the conceptualizations we hold (“the map”) creates the reality we see (“the territory”) [59]. Hence, co-constructing their conceptualizations makes sense to a
group of people who share a similar experience.
In our conceptualization (which is simply another point of view), ontology is
the most visible part of the observer’s worldview that is called systems philosophy in [54, 46]. The other parts are epistemology and axiology. Epistemology
roots the knowledge held by the observer about their reality, the hidden part of
the conceptualization. Axiology is the choices the observer makes (explicitly or
implicitly) about which entities to observe in their reality and those that will be
included in their ontology. To attempt to reconcile ontologies at the ontological
level is like trying to mix sugar and tea at room temperature. They do not merge
well. One needs to heat the tea first. To reconcile ontologies, we need to understand the epistemology and axiology of the people who define the ontologies and
try to understand their similarities and differences: what they agree and what
they disagree on. This is usually called social construction.
Heuristic 1. Reconciliation as a Process of Accepting Change. To
reconcile points of view is to change their creators’ minds at the epistemological
and axiological levels. We believe that one of the most difficult endeavors is
to change people’s minds about deeply held beliefs. If it is possible at all, it
usually takes time. For example, according to Haldane, there are four stages of
acceptance (of a scientific theory): “(1) this is worthless nonsense, (2) this is an
interesting, but perverse, point of view, (3) this is true, but quite unimportant,
(4) I always said so” [23].
Heuristic 2. Just Enough Change. A corollary of the previous heuristic
is that change must come in at just the right amount, not too little and not too
much. If there is too little change, nobody will notice that a reconciliation has
taken place. If there is too much change, the identity of the reconciled points of
view will be lost for the observers. In some cases, the best course of action is to
take a moderate approach to change. Or it can be best to take the most conservative option with an absolute resistance to change. And in some other cases for
a system it can be best to reach out to high entropy states that disintegrates the
identity. The latter option should not be neglected in consideration. In practice
it happens as frequently as the former two.
Heuristic 3. Requisite Variety. Requisite variety is a heuristic for studying the responses of a system to existing or future threats [2, 62, 47, 41]. Weick [60]
shows that, for effective action in a situation with high ambiguity, it is necessary
to maintain as many different points of view as necessary in order to “to grasp
the variations in an ongoing flow of events.” All of them are valid for a context
and all of them are necessary to maintain a requisite variety. For reconciliation,

this means that researchers need to suspend their willingness to reduce the variety in the points of view they seek to reconcile, until they have made sure that
this variety is not needed in the domain they describe.
Heuristic 4. Understanding the Philosophy of Each Ontology Creator. As ontology is only the visible part of the world view of its creator, it
is useful to instantiate a process of social construction in order to explore each
creator’s epistemology and axiology. Going to the philosophical foundations,
epistemology and axiology, enables us to see the source of our differences and
to potentially reach a consensus. Staying on the level of only ontology lacks semantics and prevents us from understanding what it actually means to agree or
disagree. Staying on the level of only epistemology lacks syntax and a concrete
form that we can act upon.
Let us take an example and ask ourselves, “Is a tomato a fruit or a vegetable?”
The tomato, as a sign, can be related to either depending on the classification
we use. A way to understand which classification to use, with the use of epistemology, a representation can be connected to the contexts → “I’m at home,
mom told me tomatoes are a vegetable”, “I’m at school, the teacher told us that
tomatoes are a fruit.” With the use of axiology, the observer can chose the “right
or good” context, once this context is identified → “For dinner, we don’t put
tomatoes in the fruit salad.”, “On the test, I should mark tomatoes as a fruit.”
Hence, in our work, ontology is used in the broad sense to signify the multiple
ways with which we can represent the given concepts (tomato and pomodoro1
are two ways of naming a round red plant). Epistemology enables us to relate the
conceptualization to contexts. And axiology enables us to reason about ethical
choices (e.g., about good and bad, beautiful and ugly) as well as about moral
values. These definitions are inline with the systemic paradigm as proposed by [4]
and used in our own work [54, 46].
Heuristic 5. Practicality. In practice, there are reconciliation techniques
(alignment, refinement) that have their trade-offs, we can understand each and
apply whichever makes sense. Both refinement and alignment are well-recognized
ways to reconcile ontologies and models. We can achieve alignment through introducing a new entity (fruit) that a “reconciled” point of view includes because
it has some basic properties (attributes) that two or more other entities from
different models (e.g., apple, tomato) have in common. With the help of generalization, this alignment will give us one more point of view that departs from the
specific context of the other points of view. The resulting models will not contradict in the cases where they do not share interpretation contexts. In the cases
where these models share interpretation contexts, conflicts of interpretations are
possible. In case of conflicts, generalizations of this sort will resolve the conflicts
on a more generic level of interpretation, but on the specific levels the conflicts
will remain. For example, if we use an algorithm to use an instance of a type
Fruit in our fruit salad, yet a tomato is treated as a fruit at home, there might
1
We could interpret pomodoro as pomo d’oro, meaning a golden apple. Thus, the
tomato becomes a golden apple, if we only look at the representation (ontology) of
methods. We anecdotally call this heuristic the “Golden Tomato” heuristic.

be a conflict as the generalization abstracted away the context of interpretation
(tomato is a fruit in class but not a fruit at home.)
Heuristic 6. Duration of an Agreement. Nothing lasts forever, but some
things last longer than others. We need to make sure to know what is being institutionalized/cemented in our systems through automation. Some reconciliations
persist longer than others. For example, an agreement to map the ID field from
Database 1 to the field PersonalID from Database 2 could be done on a white
board and could be stable only for a few hours while the discussion continues.
Or it could be a longer-lasting reconciliation that has been institutionalized by
scripting the mapping between these fields. In both cases, there is a reconciliation, yet the level of automation is different. For implementing an IT system, we
need to be able to come up with long-lasting agreements that we could codify
in a specification, and then in code, thus, we could express in a formal verifiable
form what is to be built (verification). Still, to ensure the validation of the system, we should not forget that the agreement is not final, and that the process
is continuous.

4

Illustrative Example

To develop a specification of what an information system (in a typical project,
for example) would do, we can investigate the settings in which the system will
operate and can reach an agreement from various stakeholders about the operations that the system should support [66]. The views of people and what the as-is
situation in the initial steps of the requirements process are usually a subject
of analysis and design, with methods that apply to motivation, goals, sociology,
psychology, etc. To express the IT specification, these views are taken as input
in a requirements process that, at the end, yields a more precise description
of the functionality of the IT system. The format of this specification is varied and of varying degrees of formalism: informal, semi-formal (UML diagrams,
semi-structured specifications, user stories), formal e.g., (design-by-contract, formally verifiable specifications). To conduct a (socio-technical) system analysis
and design, IS practitioners use different methods and tools.
We use, for an example, a conference submission information system. We
scope the example to only highlight certain specificities of the methods in use.
We illustrate the use of our heuristics for relating a UML use case diagram (UCD)
and user stories. The choice of these two methods is dictated by their widespread
use, hence, by the fact our readers are likely to be familiar with the methods.
The two models can be used in many methodologies to communicate between
different stakeholders hence are versatile and applicable in many contexts. We
also select these two because of the nature of their differences to also emphasize
the variety of mediums in IS methods: a UCD is pictorial and a user story is
text-based.
A UML UCD models the functionalities of a system and the actors who use
these functionalities [13]. We use the basic version of a UCD. We explore how
to relate a UCD with a user story. A user story is a semi-structured way of

expressing system requirements that originated in the practice of agile methods.
A user story usually follows the following format: “As a <<type of user>>, I
<<action>> so that <<reason>>” [9]. User stories employ the vocabulary of the
system’s users/customers and have to be further refined into concrete technical
specifications (known as Backlog Items).
Figure 1 depicts a UCD that includes three actors: (1) reviewers, (2) authors,
and (3) PC chairs. These three actors have a common ancestor actor: a user.
The conference system has three functionalities (download a paper, assign papers
to reviewers, upload a paper) that the actors use and two functionalities that
the user has (register, login). The PC chairs and the reviewers share the ‘paper
assignment’ functionality, whereas the authors use only the ‘upload a paper’
functionality. To construct a user story that is aligned or based on the UCD, we
can relate only the ontology elements and create a user story such as: “As an
author, I can upload a paper in the conference system.”
However, without any interpretation and context, the first two discrepancies
become apparent. (1) The author is related to a user. Does this mean that a user
can upload a paper as well? It is not possible to show inheritance of an object in
user stories. (2) In the UCD, there is no mention of why the author, or any other
actor, would like to use any functionality. It is not possible to show the intentions
of actors in use cases. If we are to meaningfully relate the two or to use them
as complementary to each other, then the need for Heuristic 4 to use the epistemology, axiology, ontology of methods is in place. Some authors have proposed
ways to map the two models with the use of alignment and refinement Heuristic
5 [51] or annotated and extended one of the two [8, 52]. To illustrate Heuristic 6,
the duration of the reconciliation proposed by our basic example is short-lived,
whereas the rules coded in a computer-aided tool could last longer [51]. These
works do not invalidate the original models, they give one more point of view
(Heuristic 3 ) that can be used when we deem it to be more appropriate for the
context of interpretation (for example, Dalpiaz and Sturm found user stories to
be better fit for deriving conceptual models than use cases [10]). Moreover, this
continuous generation of knowledge around UCDs and user stories is the process
of reconciliation, which continues to occur (Heuristic 1 ).
To illustrate our heuristics, we also reflect on a meta-level about our choice
of points of view. The heuristic that we can highlight here is heuristic 3 on
requisite variety that there are many points of view, many methods and models,

download a paper
reviewer

register

login

user

assign papers to
reviewers
PC chair
upload a paper
author

Fig. 1. Use case diagram of a conference management information system

that we could have used in our analysis. For example, only under the name UML
are there various diagrams such as use case, sequence, class, responsibility, state
diagrams [13]. All of them have their use and can complement others, or can be
used by themselves. This can also be said for the other methods that we could
have selected to “reconcile” the UML UCD with, for example a value-based
method [14]. The other heuristic we would like to exemplify here is heuristic 1
on reconciliation being a process. In the initial iterations of our work, we (the
authors) selected to relate methods that we created in our research. Yet, we
decided to use better-known methods for the design and analysis of IS in order
to introduce less changes (heuristic 2 on just enough change) and to focus mainly
on the change that our heuristics could represent as a new point of view that
the reader could potentially find easier to reconcile with.

5

Discussion

Why these heuristics? The heuristics we describe here are tightly coupled with
our experience of reconciling the methods we, as a research group, have created
for the past 20 years and with our quests to relate to others [56, 36, 55, 31] and
to connect different perspectives within our own methods [57, 46, 30]. However,
throughout the literature search and given our understanding of the field of
IS Engineering, we have seen the efforts of connecting different points of view
being repeated as patterns. The reformulation of the problem of reconciliation
as an ongoing practice is a new idea we put forward. Yet, much academic work
has already mentioned their different methods being valid only in particular
cases. Moreover, true to intepretivism, we believe we are also offering a point
of view with our set of heuristics and not simply the set. We have seen other
such heuristics, or principles (cf. [29, 64]). A future avenue for exploration is to
consider the different sets of heuristics that exist in other contexts in the domain
of IS and to reconcile the reconciliation heuristics. And even though no one
set is exhaustive or all of its constituent principles are valid in every context,
we subscribe to the view expressed by Klein and Myers that the “systematic
consideration [of the set of principles] is likely to improve the quality of future
interpretive field research in IS (especially that of a hermeneutic nature)” [29].
“Technology is neither good nor bad, nor is it neutral” [33]. One
more method, with its corresponding ontology, epistemology, and axiology, is
neither good nor bad, nor is it neutral. It is created for a context: as an academic endeavor, with an objective to communicate or to share one’s experience
with the others (i.e., researchers, students), or as a more pragmatic attempt to
create a common ground with a group of people (experts from various domains)
for discussion and analysis of a situation, or to find an agreement on a particular
problem/solution. Ontology reconciliation will continue to take place. The question is, Are we, as researchers, cognizant that, by introducing more conceptual
work, we are reconciling our point of view with the points of view of others thus
creating a new point of view by interpreting through our own philosophy and
our context of interpretation?

Are all points of view valid, yet some just a bit more2 ? Any methodology, with its corresponding methods, models, theories, and artifacts may (but,
being subjected to fallacies, not necessarily has to) be valid and useful within
a particular context where it is defined and used. Outside of that context everything is possible: its validity and usefulness can theoretically be anywhere
within the range “absolute–limited–nil”. Let us use Boltzmann’s entropy as an
analogy: S = k · ln(W ), where W is statistical weight, and k is the number
of possible state configurations within a statistically described thermodynamic
system. If we now apply this analogy to methodologies, then we can say that
within a social system we can find a set of these. Any of the methods defines a
set of conceptual configurations that rely on valid conceptual states within the
social system. Hence, any one from the set contributes to the statistical weight.
A conceptually rich method will define a rich set of states and a conceptually
poor method will define a poor set of states. Every state contributes to the system’s statistical weight. However, the contributions of each to the overall social
system’s entropy might be unequal. The contributions are probabilistic.
Applying the analogy of Boltzmann’s entropy, we might say that a particular methodology, or a point of view, regardless of how conceptually rich/poor
and probabilistically frequent/rare it is, contributes to the statistical weight of
conceptualizations of the social system where it belongs. A contribution of a particular methodology to the social system’s entropy depends on the probability
of reaching the states of its conceptualizations within interpretation contexts of
this social system. The more frequent the states are, the lesser the contribution
to the system’s entropy is.
A Word on the Context of Interpretation. A particular interpretation
context defines its corresponding particular state of the system’s conceptual configuration. Any methodology that describes or models the system can be evaluated with regard to how useful/useless it is for a description of this particular
conceptual configuration. A richer ontology (with a higher language expressiveness [27]) has a larger probability of being useful. An ideal ontology would cover
all conceptual states of the system, even the high-entropy states. All ontologies
are equally valid, as there is no one point of view which is superior or inferior to
the other (for this there needs to be an objective observer of observers, or the
so-called super observer, who does not exist [61]). If “all ontologies” is an unlimited set, then it is logically impossible to define a context where all of them
will have the same degree of validity and usefulness. Hence, reconciliation or
any effort to make an overarching ontology within a methodology is yet another
point of view. Although it tends to reduce disorder (conflicts, variety, inconsistencies) by enabling actors to express their current beliefs regarding the state of
the observed system, it cannot cancel, improve, or rule on the rest.
An ontology can be perceived as independent of context. In this case, an
ontology has (1) no dependency on a context to which it could be potentially
applied in an attempt to describe the context, and (2) no dependency on an
2
“All animals are equal, but some animals are more equal than others.” from Animal
Farm: A Fairy Story, 1945 by George Orwell

observer who could try to apply the ontology in order to describe some context.
An interpretation context is a conceptualizable state perceived as existing or
designed to exist within a system that is being modeled by someone (by an observer, by a modeler, by a group of people, etc). Multiple contexts can exist for a
given system. Interpretation contexts are (1) dependent on observers/modelers,
and (2) contain conceptualizable representations of some entities within the system, these representations can be attempted to be described by one or several
ontologies. Different ontologies can be either more or less useful in their attempts
to describe some representations within a particular interpretation context. The
potential for a success or a failure of a methodology within a given interpretation
context does not depend on a modeler who applies it rather on only the conceptual richness or poorness of this methodology, with regard to the representation
needs required by the context. If we seek to represent the state of a system, a
data-flow diagram might not be the most informative [27].
Knowledge Representation for AI/ML: the Wave of Automation.
There is a trend to connect data that have been generated independently by
different sources to enable interoperability and uniformization of formats to ease
data sharing [63]. Our set of heuristics could be classified towards the wave of
semantic interoperability efforts [19]. Here we pause to pose the question, Should
we aim for interoperability and all this uniformization of data formats? Enabling
more analytics to be done on the data that we can connect, given that we have
shown that irreversibly some of the context of generation of these data is lost in
the (model-to-model) translation, might lead to unpredictable consequences. The
advancement in semantic interoperability enables data from different sources to
be cross-referenced hence to build representations of individuals and groups that
could be seemingly labeled as context-rich, even though the context in which the
data were generated is decoupled from any information system.
There is an implicit assumption that it is better to allow these uses and
to enable more automation through the use of AI/ML-powered systems that
use these rich data sets, because humans are perceived to be the weak link
in any system [3]. Yet, before we understand the technologies labeled as AI
and ML, we should “tread softly because we tread on”3 uncharted territory of
technology than can be employed for the automation of decision making that
optimizes predominantly profitability of enterprises [35]. And even if we succeed
with automating the human out of the process of translating between models
and methods in the context of IS Engineering, the next question is, How and
who will handle the mistakes that such automation would eventually lead to?
According to Bainbridge, the human who would have to take control over the
failure would have to be specialized and highly trained even more than the people
whose tasks are being automated [3].

3
“Tread softly because you tread on my dreams.” from Aedh Wishes for the Cloths
of Heaven, 1899 by William Butler Yeats

6

Limitations

Reusability of our Findings. Positivist research aims to create objective,
generalizable knowledge (e.g., laws of physics) that is absolute and can be reused
independently from the context. In this work, we propose a set of heuristics that
stem from the interpretivistic research paradigm. In other words, they are a
product of our interpretation of our own experience in reconciling methodologies
for design and analysis of IS. We reflect on the limitations of the interpretivistic
research paradigm and pose the question, Is the validity of our findings in general
an oxymoron [45].
We argue that the whole idea of IS research results as being general (or
context-independent) should be taken with caution. Once the results are presented as general, the researchers, who rely on the results or implement them
in the context of their particular socio-technical system, can be absolved of any
responsibility. Interpretivism, in contrast, makes the researchers and their view
an integrated part of the research and its findings. Thus, it is the responsibility
of a researcher to choose and reuse all or part of our heuristics in their context.
Therefore, our findings are reusable, but not absolutely or objectively, they are
subjectively reusable.
Generalizability and Reliability of our Findings. One could argue that,
if responsibility is in researcher’s hands, then what about the reliability or generalizability of the results they produce? They would be inevitably biased. According to the positivist research paradigm, the researcher is independent from
the research; they provide objective observations / measures that guarantee the
objectiveness of results. Any researcher, by reproducing the same experiment,
should obtain the same results. This implies reliability. According to the interpretivistic methods, the researcher is a social actor, a part of a socio-technical
system they study, and it is through their observations that the system to be
studied emerges and its identity is created. Although, the observations are obviously biased. We argue that the socio-technical system is a product of the biases
of its actors. They are not a threat rather a part of the system’s identity and
hence have to be explicitly taken into consideration [53].
A possible contradiction that could be found is between our interpretivistic
approach and the very nature of Systems Thinking. Interpretivism shies away
from generalizability, whereas Systems Thinking is an inter-discipline that connects other disciplines through general principles [61]. However, any general Systems Thinking principle (or, in our vocabulary, heuristic) is a subject of interpretation and contextualization. Hence, we see the interplay between generally
applicable principles and their context of application as being integral to constructing a Systems Thinking body of knowledge, and that it can be applied
throughout.
Validity of our Findings. In positivism, the created knowledge is absolute
and can be validated (or invalidated) analytically (by deduction) or through experiments with the use of falsifiable hypothesis. For example, the laws of physics
are absolute. In qualitative interpretivistic research, the validity of knowledge
can be demonstrated only within a given frame of reference [7]. This frame of

reference labeled by some transactional validity defines “research as an interactive process between the researcher, the researched, and the collected data that
is aimed at achieving a relatively higher level of accuracy and the consensus by
means of revisiting facts, feelings, experiences, and values or beliefs collected
and interpreted” [7]. Once the frame of reference changes, the knowledge can
be invalidated. In the positivist paradigm, such a frame of reference is taken
for granted by researchers as “something everyone agrees upon” hence is often
omitted (implicit). This creates an illusion of an absolute or objective validity. In
interpretivism, the frame of reference, the context or the socio-technical system,
is a part of the research, a variable of the equation. It cannot be omitted, as
we cannot claim that “everyone shares it”. Interpretivism leaves a researcher no
choice but to explicitly mention their frame of reference (and to identify a community that shares this frame of reference). Only within this frame of reference
and for this community will the produced knowledge be valid.
Bottom line: For some researchers, our findings could potentially be valid,
but not “absolutely”; they are valid only within a given frame of reference. In the
grand scheme of research pursuits, studies such as ours are natural precursors to a
potentially better understanding of the field, that then through the accumulation
of a critical mass of knowledge in the domain of systems design, these studies
can be re-used in practice [58, 37]. Any academic pursuit that investigates a new
or understudied phenomenon goes through stages of understanding: from chaos
to heuristics to algorithms [38].

7

Conclusion and Future Work

In this paper, we have presented a set of heuristics for the reconciliation of
methodologies for design and analysis in the domain of IS Engineering. We have
presented some current literature on conceptual and ontological work as well as
Enterprise Architecture to illustrate how different domains already accommodate
various methods and models. We have put forward the idea of reconciliation as
a recurrent practice in the context of IS scholarly and industry works in order to
find place for the knowledge we generate. Our heuristics build on the notions of
interpretivism, entropy, and well-known principles of computer systems design
such as abstraction, refinement and alignment. We have explored the futility of
reconciliation solely on the level of ontology and have proposed a way to look
at differences on a philosophical level that includes epistemology, axiology, and
ontology; but never only one. We have illustrated the use of our heuristics with
the help of an example modeled with a use case diagram and user stories. We
plan to explore and categorize further the epistemological principles that help
us understand differences and points of intersection better, as well as to extend
the reconciliation towards research artifacts. For the future, we will inquire into
the reconciliation process and heuristics on the level of method users, as opposed
to the level of method designers, whose perspective we explored in the current
paper.
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