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This position statement centers on two complementary points. First, we argue that conceptual
modeling should not be ‘framed’ into a ‘database design only’ narrative, and should be acknowledged
as being a much broader discipline aimed at revealing, capturing, and studying the conceptual
structures of (existing, or envisaged) domains in general. Second, we argue that more work is needed
to understand the way in which we (as humans) create conceptual models, while also developing
more insights on how to learn (and continuously develop) conceptual modeling skills.

We [PG24] take the perspective that humanity has long since used models to understand, redesign,
communicate about, and shape, the world around us, including many different social, economic,
biological, physical, and digital aspects. These models may take different shapes and forms, such
as sketches, precise drawings, textual specifications, or tangible forms, all aiming to ‘mimic’ key
properties of some original; i.e. the domain of the model. As such, these models are domain models,
which we [PG21} [PG24] understand to be: a social artifact that is understood, and acknowledged,
by a collective human agent to represent an abstraction of some domain for a particular cognitive
purpose.

In the context of information systems engineering, and database design in particular, an important
role is played by conceptual models; which we [PG21|[PG24] regard as a specific class of domain mod-
els. In the information systems engineering context, a conceptual model is typically used to capture
the essential structures of some domain of interest (the universe of discourse), while avoiding the
inclusion of implementation/storage details [ISO87]. The field of information systems engineering,
indeed, provides a fruitful application area for conceptual modeling. At the same time, however, we
suggest to avoid a ‘framing’ of what a conceptual model is to this application area only, and follow
a more generalized understanding of the notion of conceptual model and its potential role. More
specifically, based on [PG20| (GGM19], we currently understand a conceptual model to be: a domain
model where the purpose of the model is dominated by the ambition to remain as-true-as-possible to
the conceptualization of the domain by the collective agent, while there is an explicit mapping from
the elements in the model to the latter domain conceptualization.

We would argue that the ambition of a conceptual model, as implied by the latter definition, to
remain as-true-as-possible to the conceptualization of the domain is not only of value in the context
of information systems engineering, but other contexts as well. A conceptual model provides an
explicit — human understandable — representation of a theory about the entities and their ties that
are assumed to exist in a given domain of interest. In line with this, we observe that in many different
endeavors in which we (as humans) aim to understand the workings of some domain and/or aim to
express, or study, design alternatives, we actually do so in terms of (purpose and situation specific)
conceptual models. This includes many examples across science and engineering at large.

Given the general, and often critical, potential role of conceptual models, we argue that it is also
important to learn the skill to create conceptual models. In line with this, we argue there to be a
need for more research regarding both the cognitive processes involved [WHBHI3] in the creation
of conceptual models, as well as strategies to teach conceptual modeling. One interesting avenue is
the role of explicit verbalization if ‘fact’ instances as advocated by the so-called fact-based modeling
approaches [HMOS| [HPN19]. An example would be The person with name 'Erik Proper’ works for the
University with name 'TU Wien'.
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As posited in [HPN19], the use of such verbalizations leads to (1) models that are based of evidence
(in terms of the example facts) taken from the domain of interest, (2) the models are a direct reflection
of the communication about the domain of interest, (3) the models embed/use the language as used
by the domain experts, enabling validation by these experts. At the same time these posited benefits
are not (yet) validated in terms of empirical evidence in terms of experiments and/or observations
from practice. Even more, the way in which such verbalizations may benefit the actual task — and
learning — of (conceptual) modeling deserves more investigation.

Finally, one interesting avenue of potentially relevant research regarding the latter, is work done
regarding the potential benefits of ‘think aloud’ protocols in support of cognitive processes [BROO,
HVDHO05, NVGB23] (including modeling processes). Here we would argue that verbalizing exam-
ples/facts from the domain to be modeled, especially when embedded in a process of verbal (‘aloud’)
clarification and exploration, has a strong link to such ‘think aloud’ protocols.
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Conceptual Modeling as an Essential Cognitive Skill

1. Conceptual database design is “just” one application area for
conceptual modeling

2. We need more insights into how we (should) create conceptual
models

“Conceptual’

« a property of that what is being modeled, or

« a property of the relation between the model and that what is
being modeled



Domain models

A social artifact that is
understood, and acknowledged,
by a collective human agent
to represent an abstraction
of some domain
for a particular cognitive purpose
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Domain models

collective human agent to represent an abstrac
domain for a particular cognitive purpose
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8 Humanity has long since used models, in different shapes and forms, to understand, redesign, communicate about, and shape,
9 the world around us; including many different social, economic, biological, chemical, physical, and digital aspects. This has
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Conceptual (domain) model

Older roots:

as discussed In:




Conceptual (domain) model

A domain model, where

* the purpose of the model is dominated by the ambition to
remain as-true-as-possible to the conceptualization of the
domain by the collective agent, while

 there is an explicit mapping from the elements in the model
to the latter conceptualization
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Non/not-so conceptual (domain) models?
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Utilization-design (domain) model

A domain model that has a representation, that is suitable for
some computational or experiential purpose, which
compromises the conceptual truefulness

It typically involves elements that do not pertain to the domain
as such, but rather to its (designed) utilization

Could e.g. be implementation or experiental related utilization

~ Conceptual fidelity D¢




How do/should we create conceptual models?

Learning grammar does not make you a great poet

So ... how to model?
How to make modelers aware of their implicit (modeling)
decisions?

Fact-based modeling suggests to start by using explicit
verbalizations of “elementary facts™:
The person with name 'Erik Proper’
works for the University with name "TU Wien'



Interesting “lead”

Think aloud protocoils ...
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Not just to observe modeling processes, but specifically to make
modelers more aware of their modeling acts
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