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An essential challenge in information technology is 
to effectively represent and transfer knowledge. An 
important reason why humans have excelled as species 
is our ability to represent, reuse and transfer knowl-
edge across time and space. Whereas in most areas 
of human conduct, one-dimensional natural language 
texts are used to express and share knowledge, we see 
the need for and use of two and many-dimensional 
representational forms to be on the rise. A form of rep-
resentation which plays an increasingly important role 
in information systems and enterprise development is 
conceptual models (Krogstie, Opdahl, & Brinkkemper, 
2007), which are diagrams expressed in some (semi-) 
formal visual language (e.g., boxes interconnected with 
arrows), describing some area of interest. Examples 
could be organization charts, business process mod-
els, or models of the information to be contained in 
a database. Such models can be descriptive (about a 
current state of affairs) or prescriptive (of a wanted 
future situation, for instance an information system 
to be built). The quality of a conceptual model will 
strongly affect decisions based on the model, and can 
therefore be of vital importance to the stakeholders.

Whereas modeling techniques traditionally have 
been used to create intermediate artifacts in systems 
analysis and design, modern modeling methodologies 
take a more active approach. For instance in Business 
Process Management (BPM) (Havey, 2005), Model 
Driven Architecture (MDA) and Model-driven Soft-
ware Engineering (Brambilla, Cabot & Wimmer, 2012), 
Domain specific modeling (DSM) (Kelly & Tolvanen, 
2008), Enterprise Architecture (EA) (Lankhorst, 
2005), Enterprise modeling (EM) (Vernadat, 1996), 
Interactive Models (Krogstie & Jørgensen, 2004) and 
Active Knowledge Modelling (AKM) (Lillehagen & 

Krogstie, 2002; Lillehagen & Krogstie, 2008), the 
models are used directly as part of the information 
system of the organization. At the same time, similar 
modeling techniques are also used for sense-making and 
communication, model simulation, quality assurance, 
and requirements specification in connection to more 
traditional forms of information systems and enterprise 
development (Krogstie, Dalberg, & Jensen, 2008).

Since modeling techniques are used in such a large 
variety of tasks with different goals, it is hard to assess 
whether a model is sufficiently good to achieve the 
goals. To provide guidance in this process, a framework 
for understanding quality of models and modeling 
languages will be presented in this article.

Since the early 90ties, many researchers have worked 
on quality of models. Work in our group on this topic 
can be traced back to at least 1993 (Lindland, 1993). 
Sindre and Lindland in particular collaborated on the 
next step, which ended up in a widely cited article 
(Lindland, Sindre & Sølvberg, 1994). Although a very 
elegant framework which was easily applicable for 
understanding important aspects of quality of models, 
several other works pointed to the need for extending 
the framework. Important inspirations in this regard was 
the work on 3 dimensions of requirements engineer-
ing (Pohl, 1993) work related to the semiotic ladder 
presented in early versions of the IFIP 8.1 FRISCO 
framework (Lindgren, 1990) and work on social con-
struction of ‘reality’ and models thereof of the domain, 
which is typically not as ideal and objectively given in 
practice that as the original framework worked with 
(Berger & Luckmann, 1966). Specifically the frame-
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Cheetah (Pinggera et al., 2012) that can track 
detailed modeling activities. From literature 
(Krogstie, 2012a; Pinggera et al., 2012) start-
ing hypothesis for this setting exist, thus we 
will first have an objective-centered initiation. 
When tools and methods are developed to sup-
port this modeling-setting, studies having a de-
sign and development centered initiation can be 
performed.

• Group experiments, investigating how groups 
of modelers with different expertise joint-
ly develop models on open problem areas. 
Participatory modeling (Gjersvik et al., 2004) 
can be done with a main modeler as in socio-
technical walkthrough (Prilla & Jahnke, 2012) 
using a traditional individual tool (like Cheetah), 
or with parallel input from all the participants 
(Stirna, Persson, & Sandkuhl, 2007), in which 
collaborative tools like ModLab or TeleBoard 
is appropriate. We are currently experimenting 
with these types of tools, but will need to start 
out with a problem-centered initiation of the re-
search, and move to the right in Figure 3 as the 
work progresses.

• Longitudinal case-studies of modeling in prac-
tice, studying the modeling process of col-
laborators already applying the core SEQUAL 
framework (e.g. Statoil (Wesenberg, 2011)). 
The first phase of this will have a problem-
centered initiation, whereas we in the end hope 
to have research being initiated by external cli-
ents, evaluating the results.

More active approaches to the use of models in IT and or-
ganizational development are increasing. In enterprise 
modeling and requirements engineering in particular 
one aim at representing knowledge in a format available 
for a wide variety of stakeholders. These techniques are 
being taken into use to an increasing degree in areas 
such as health care, public administration, the oil and 
gas industry, the building industry, defense, and higher 
education to make it possible to be able to manage the 
increased usage and dependency on ICT. One striking 

aspect is that the number and variety of stakeholders 
that will need to relate to models increase. Given the 
increased educational level in most countries, with 
an increasing group of people with master degrees, it 
is not unlikely that also more people will be able to 
relate to these types of abstractions, given that one of 
the things that you are exposed to in a master study of 
most types, is how to deal with abstractions. Visual 
modeling must become as easy for e.g. designers and 
engineers as scribbling in order for them to express 
their knowledge while performing work, reflecting on 
this for learning and excelling in their roles. This will 
also enable users to capture contextual dependencies 
between roles, tasks, information elements and the 
views required for performing work without having 
to go through traditional systems developers to have 
enhanced support for their work. The importance on 
supporting judgment on quality of these models will 
thus increase, and also the usefulness of frameworks 
for quality of models and modeling languages such 
as SEQUAL
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Analysis Model: A model developed to learn all 
aspects of a problem domain to determine the best way 
to solve a specific set of user needs.

Conceptual Model: Models in some (semi-) for-
mal visual modeling language describing some area 
of interest.

Design Model: A model developed to represent the 
optimal technical solution of a specified user need (as 
represented in a requirements model).

Enterprise Model: A model with similar abstrac-
tion level as an analysis model meant to capture the 
totally of relevant aspects for enterprise development.

Model: An abstraction represented in a modeling 
language.

Modeling Language: A language (i.e. a set of 
symbols, and rules for how to combine these symbols) 
to represent knowledge.

Requirements Model: A model to represent the 
external requirement to a system without taking into 
account how the system looks inside.

Visual Modeling Language: A diagrammatic 
modeling language, i.e. where the models made in the 
language are 2-dimensional diagrams.
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