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Abstract—. Eliciting goals, a non-trivial task, is a challenge to 
Goal Modeling. Central to our concept of goal is the understanding 
that a goal is about the future. It is a point, in the timeline, at which 
actors are motivated to reach. This paper uses qualitative 
argumentation to justify how a thinking frame helps goal 
elicitation towards modeling. We present the roadblocks of goal 
elicitation, the usual strategies for goal elicitation, the IRES 
Thinking Frame, and an example of goal elicitation heuristics.  
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I. INTRODUCTION  

It is not a surprise that the concept of abstraction is 
fundamental to modeling. However, Kramer [1] noticed that 
“The ability to perform abstract thinking and exhibit abstraction 
skills.” is the determining factor to distinguish among those 
computer science students who perform better in designing from 
those who do not. We agree with Kramer and notice this 
difficulty from our experience in teaching conceptual modeling 
to undergraduates and graduate students, especially in the case 
of goal modeling.  

Modeling goals require that we have goals. However, goals 
are seldom explicit in the Universe of Discourse1 (UofD). As 
such, how would modelers get knowledge about goals? A 
straight answer: they are told which are the desired goals. Well, 
the problem is that not only that the answer assumes that goals 
are given, but also with the ability of humans to deal with the 
goal concept. 

Although, in Requirements Engineering (RE), there is a clear 
distinction between modeling and elicitation; modeling and 
elicitation are intertwined. Notwithstanding, methods, 
techniques, and tools for elicitation are distinct from methods, 
techniques, and tools used for modeling. Modeling is anchored 
in artificial languages, while elicitation is anchored in natural 

 
1 “The overall context in which software will be develop and 

operated. The UofD includes all the sources of information and all 
the people related to the software. It is the reality trimmed by the set 

language. The literature also recognizes that elicitation is more 
akin to social sciences while modeling is more akin to computer 
science. The intertwine of elicitation and modeling is 
characterized by the analysis (Verification & Validation) 
feedback, which helps the elaboration of the resulting models.  

Regarding elicitation, it is important to keep in mind that 
information sources [3] are not limited to people. Information 
may be gathered, for instance: from texts, from locale, and from 
the software ecology. Consequently, requirements elicitation 
uses a myriad of techniques beyond interviews or meetings.  

As such, when building models, modelers must have 
knowledge of the desired goals, and be familiar with the 
modeling of goals. The paper aims to supply heuristics to help 
both goal elicitors as well as goal modelers. Heuristics are 
qualitative by nature and have been helpful to social workers [4] 
and software designers [5]. Although heuristics help, they pose 
a threat, since they are not guaranteed to work in all situations.  

Our focus is presenting a thinking frame that supports goal 
elicitation in relation to other high-level concepts. Using the 
concepts and their relations as a basis, the frame helps reasoning 
about goals and supports heuristics creation.   

Independent of who performs it, elicitation is needed to find 
which are the desired goals. However, goal elicitation is not 
trivial, which is derived from the fact that dealing with 
abstraction is far from being a general characteristic of people 
that populate the Universe of Discourse.  

As mentioned in the first paragraph of this Section, dealing 
with abstraction is also a problem for some computer science 
students. We add that this is also a case for software practitioners 
since we understand that goal modeling is a paradigm shift, 
similar to the one observed in the introduction of object 
orientation. 

This paper is organized as follows: we deepen into the 
obstacles of goal elicitation in Section II. Section III reviews 

of objectives established by those demanding a software solution." 
[2]. 



related literature. Section IV gives a description of the IRES 
method and of the Thinking Frame. Section V uses a new set of 
heuristics for dealing with goals. Section VI discusses the 
practical effects of these heuristics and their limitations. Section 
VII concludes, stressing the contributions.  

II. RELATED WORK  

 
Distinct approaches have been taken to deal with goal 

elicitation on different areas of computer sciences [7], [8], as 
well as in other areas [9].  

It is important to consider the fact that some proposals are 
grounded on representation languages, where there is a close 
intertwining between elicitation and modeling, while others 
focus on elicitation of concepts, without relying on a particular 
representation language. As such, the literature proposes 
independent elicitation heuristics, modeling dependent 
heuristics, or a combination of the two. 

Usually, the independent elicitation proposals are focused on 
the general concept of a goal, which is related to higher 
abstractions in contrast to dealing with a goal in relation to 
actions (operationalizations). We will use the term High-Level 
Goals to address these higher abstractions. 

Regev and Wegmann [10] is representative of elicitation of 
High-Level Goals, and lists the following techniques, based on 
earlier literature: a) “Understanding stakeholders’ problems and 
negating them; b) Extracting intentional statements from 
interview transcripts, enterprise policies, enterprise mission 
statements, enterprise goals, workflow diagrams, scenarios 
written with stakeholders.; c) Asking “How” and “Why” 
questions about these initially identified goals in order to go up 
and down the goal hierarchy.; d) Asking “How else” questions 
to identify alternative goals.” [10]. Note that [10] uses 
previously available knowledge to gather high-level goals, while 
[7] targets mining towards modeling with the KAOS language.  

Collete and Salinesi [11] make explicit the close intertwining 
of modeling and elicitation. They say: “goal modeling proved to 
be an effective way to elicit requirements”. Leiter [12] provides 
a series of detailed techniques/heuristics to elaborate 
“requirements constructively from high-level goals”, within the 
context of the KAOS language. Other examples of intertwining 
are the works of Casagrande et al. [7], which use a bottom-up 
strategy (text mining available documents), and Oshiro et al. [8], 
which use a top-down strategy based on idea generation and a 
goal graph refinement.  

It is interesting to note that goal elicitation in other areas; in 
medicine, Mertz et al. [9] say: “Goal elicitation is challenging 
for physicians as previous research has shown that patients do 
not bring up their goals on their own.”  However, they [9] 
proposed a new method for dealing with eliciting goals from 
patients, but do not give details.  

In [13], the authors use an open questionnaire (qualitative) 
asking “…patients to write down what they wanted to achieve in 
their daily life, the priority of each goal, and the extent to which 
asthma made it difficult to achieve those goals.”.  

 Given the literature that we revised, we could not find a 
structure of thought that could help stakeholders (elicitors, 
informants, and modelers) better understand the nature of the 
goal concept, without relying on goal taxonomies. We also 
observed that there is a lack of detailed heuristics to elicit High-
Level Goals.  

III. DIFFICULTIES IN DEALING WITH GOALS  

 
We will tackle the difficulties in dealing with goals, by 

addressing different classes related to these difficulties. 

A. Abstraction 

First, as we have argued, abstract thinking is a skill that is 
not widespread. On top of that, goals are abstract by nature and 
per se do not change anything, that is it is not an action. This 
aspect makes it hard to apply any observational anchoring 
toward goals.  

Their lack of materialization makes it difficult for people to 
link it to the real world.  

Notwithstanding, it is possible to educate people on abstract 
thinking. First, it is necessary that the concept be understood. 
Second, there are methods, techniques, and tools that help the 
familiarization with the concept. Third, educators must check 
the comprehension of the concept by analyzing the use of 
methods, tools, and techniques in reference to the goal concept.  

B. Function/Data Orientation 

There is a tradition in computer science education and in 
real-world practice to understand computing as a way of 
changing data. That is, the focus is on capturing the actions in 
the real world and the data that is related to these actions. 
Contrary to the notion of goal, actions and data are anchored in 
the real world. Things change in the world since a function 
(action) is applied to those things. So, verbs reflect the functions, 
and we may observe the effects of enacting verbs. 

On the other hand, it is easier to connect data with objects in 
the real world. So, because an object usually has a life cycle, it 
is easier to anchor the data with reality: an object is created, an 
object is changed, and an object is discarded. The culture of data 
and function may also be considered a hindrance to the 
perception of goals since it is easier to rely on those concepts.  

Naturally, the law of less effort also contributes to the 
problem. It is easier to think about actions than about goals. In 
some goal models, it is common to see verbs naming goals. It is 
a collective understanding, that this roadblock leads to systems 
being reformulated again and again until it reaches a point that 
is satisfactory to clients. 

C. The Limits of Why 

In the requirements literature, we often see the reference to 
the 5W1H for helping elicitation. Information sources are 
queried based on these questions to better understand the 
Universe of Discourse. Different authors have relied on the Why 
question to get to goals. However, the Why question is not 
straightforward, since it requires a shift in reasoning about 
something, and sometimes poses a challenge for humans as 
information sources, who may understand the Why as a personal 



inquiry [4]. Becker [4] argues that it may be better to get to the 
Why by asking How in this kind of situation. Another aspect of 
the Why question is that it relies on operationalizations, so may 
hinder abstraction. On top of that, direct questioning for 
gathering information requirements is prompt to problems. This 
was observed by Wetherbe [14], who proposed an indirect way 
of questioning, using conceptual frames.  

D. Viewpoints  

Another roadblock to be considered is that there are different 
viewpoints [15] in a given Universe of Discourse. Elicitation 
from diverse sources is a way of finding conflicts early on, 
which may be beneficial from multiple sources of knowledge. 
However, there is a cost associated with managing these 
conflicts. 

In goal elicitation, the challenges are similar, but there is an 
inverse opportunity. The lack of conflict is positive since there 
is agreement over an abstract concept, and the chances of it 
being a goal are improved. We must consider that, usually, 
disagreement happens, more often, on the way of doing 
something. 

IV. IRES 

 

The Intentional Requirements Engineering Strategy (IRES) 
treats the main conceptual parts of building an iStar-based goal 
model, which are: elicitation (elicit goals, identify 
SDsituations), modeling (model dependencies, model rationale, 
specify requirements), analysis, and management (based on an 
active Baseline). It is important to stress that IRES has an 
evolving circle centered on a Baseline, so steps are mentioned 
for the sake of separation of parts. That is not to be confused 
with a process that is stepwise. Elicitation evolves together with 
modeling in constant interaction. 

The emphasis of this paper is not on the IRES process, but 
on how to deal with the goal concept, from a high level of 
abstraction. We understand the goal concept as stated by Yu:  

“A goal is a condition or state of affairs in the world that 
an actor would like to achieve”. [16]. 

As such, we understand a goal as a vision for the future. 

Figure 1 -The IRES Thinking Frame [17] 

 
2 We choose the verb conduct with the context of classic music: an 

orchestra conductor directs an ensemble of musicians, selecting 
which instruments will be played at a given time. In our case this is 

The IRES Thinking Frame (Figure 1) is grounded on a 
philosophical frame [17] based on insights from Émile-Auguste 
Chartier, Socrates, and Plato. It helps humans to reason on the 
connection of less abstract concepts with a goal. The reasoning 
is supported by straight relations (common sense) between the 
concepts. By opposing the concept of a need to a solution to the 
need, an action, is yet another justification for the relations 
attends and performs in the bottom of the thinking frame. 
Similarly, “A goal is a condition or state of affairs in the world 
that an actor would like to achieve” [16] justifies the relations 
creates and depends on, since “would like to achieve” is a 
motivation, which leads to goal.  

The Frame is centered on the State of Affairs and uses four 
corners (concepts) that interact mutually: 1) Motivation, 2) 
Goal, 3) Action, and 4) Necessity. It is important to note the 
difference between the concepts State of Affairs and Goal. A 
Goal is the desired future state, whilst the State of Affairs refers 
to the present state. The Frame is a “Multi-loop, Multi-level 
Feedback”, meaning it is in constant evolution. It is used to 
better explain the mechanism of intentionality and its impact in 
the Universe of Discourse from the point of view of Goal 
Oriented Requirements Engineering (GORE). The Frame allows 
the thinking process to go ahead in different directions. The 
Frame can be used clockwise or counterclockwise. It can depart 
from any node (concept). 

For instance, departing from Motivation, clockwise, the 
frame posits that Motivation creates a goal. The Goal conducts2 
to one or more Actions. An Action attends a necessity, as well 
as evolves a State of Affairs. A State of Affairs shapes 
Necessity. Necessity makes Motivation. If departing from 
Necessity, counterclockwise, the frame posits that a Necessity 
performs Actions to achieve a goal. The goal depends on 
motivation, which comes from necessity. Different actions may 
achieve a goal. There is a circular reasoning in the Frame that 
follows the reasoning used in the chasing diagrams of Category 
Theory [18], which will be explored in future work.  

V. ELICITATION HEURISTICS 

We used the IRES Thinking Frame as the argument for the 
creation of elicitation heuristics that help the elicitation of goals. 
We will exemplify some of these heuristics for a Conference 
Management System.  The heuristics are organized in three 
classes. One that elicits high level goals, other centered on the 
vocabulary of the Universe of the Discourse, and another that 
deals with the feedback from the application of the first two. 

A. High Level Goals  

High-level goals are a generic term that refers to abstract 
goals, usually associated with the macro-system, which are 
goals that are either established in the Universe of Discourse, by 
some system that will encompass the software system, then the 
term macro-system, or that exists in the Universe of Discourse 
but were not systematized as macro-systems goals.   

We propose two sets of examples of heuristics for high-level 
goals. The first one is based on the Frame. The second is based 

to reflect that case that a goal may have different choices of actions 
to achieve it. In goal modeling this is achieved by the OR operator of 

a goal graph.  



on reusing earlier catalogued quality goals, which is the NFR 
catalogues [19]. In the first case, we use either Motivation, 
Necessity, or Action as a start point in the Frame, as to find Goal. 
and proposed heuristics combining the frame with general 
interrogative questions [20]. In the second case we reuse 
available NFR catalogues.  

B. Vocabulary (Lexicon) 

IRES mandates the construction of an application lexicon, 
which aims to register the vocabulary of the Universe of 
Discourse. The lexicon [21] is composed of symbols of four 
types: subject, verb, object, and state. Since they must be 
achieved, the heuristics target states, connecting to a goal to be 
achieved. Softgoals identification is centered on finding quality 
(adjectives) used in describing verbs that relate to a state or in 
the description of states.  

C. Feedback Heuristics (Checking the Elicited Goals) 

The last class is composed of heuristics that combine the 
earlier ones and use them for elaboration, refinement, of an 
existing model. This is akin to the advice of Bostrom [22] with 
his Precision model, a feedback strategy to check mutual 
understanding in communication among stakeholders. As 
mentioned in the Introduction, an analysis (V&V) process is 
grounded on feedback. It also reuses the concept of iStar 
diagnosis checklist [23].  

D. Conference Management Example 

Figure 2 shows a first SR model [16] for part of a Conference 
Management System. It was built with the help of the first type 
of heuristics. In the case of Goal Article be Reviewed we use the 
following heuristics with stakeholder Conference Chair:  a) 
“From Necessity, Question stakeholders to make an association 
from their top needs with the reason (motivation) for these 
needs.”.  This led to the Motivation: Having a Conference 
Program. ; b) “From Motivation, Ask stakeholders what the 
evolution/development of the product will create in terms of 
future achievements (it may be a goal).” This led to the Goal 
Article be Reviewed, which will be executed by a Reviewer.  
From this goal we used the Frame relation conducts, which led 
to the task (Action) Review Article. We confirm this Action by 
applying the relation performs. 

As for the case of the Softgoals, we used the second type of 
heuristics with stakeholder Reviewer: “Bring up qualities in the 
list and ask about their relevance to the evolution/construction 
of the product.”.  We may also have used the first set, to gather 
quality goals (Softgoals). The linking of these Softgoals to the 
task (Action) Review Article, follows the same rationale of using 
the Frame relations conducts and performs. The contribution 
link (hurt) is reused from the catalog.  

It is interesting to note that the task Review Article is abstract. 
As such, we use the Frame to find out that there is a Necessity 
to Have the Article, which makes the Motivation Obtain the 
Article which creates the Goal Article be Received.  

The entity resource in i* reflects part of the State of Affairs, 
since it is static, so in Figure 1 Review is a resource. The task 
(Action) Review Article evolves the State of Affairs.  

 

Figure 2 -The Partial Model 

Figure 3 shows a revised SR model, which was enhanced by 
the third type of heuristics in combination with the first type. In 
this case we applied two heuristics with the stakeholder 
Reviewer:  a) “From Goal: Examine if there is something that 
can improve or give an advantage to the goal.”, and b) “From 
Action: Consider if alternative actions may be executed for 
achieving the goal.”.  Applying a) we got a Reviewer Necessity: 
Someone to Help, and a Motivation: Support Productivity, 
which led to the Goal (Softgoal) Save Time. Applying b) the 
Reviewer brought up the opportunity of a sub-reviewer, leading 
to the Action: Invite Sub-Reviewer, as an alternative to the Goal 
Article be Reviewed. 

 

Figure 3 -The Revised Partial Model 

Likewise, the rationale shown for Figure 2, we took the 
abstract task Invite Sub-Reviewer, and used the Frame to bring 
out the Softgoals (Goals): Article be Sent, SubReview be 
Received and SubReview be Checked.  

The Vocabulary heuristics are used in both the initial and the 
revised model, one example is the heuristic: “Each symbol of 
the state type is a goal candidate, write it in the table using the 
passive voice to represent the goal that should be achieved.”. 

   

VI. DISCUSSION  

Heuristics are, by definition, qualitative practices. As such, 
there is a challenge in gauging them in terms of efficiency. 
However, they are considered, in general, to contribute to the 
efficacy of elicitation. The appropriateness of the heuristics used 
in this short paper is based on the example of a well-known 



application. Future work will bring a more complete set of 
heuristics, as well as deepen the argumentation for their 
appropriateness. 

The novelty of our contribution is the IRES Thinking Frame 
(Figure 1). It is based on our lasting experience in researching 
intentional modeling, as well as our work as educators in both 
undergraduate and graduate courses. As such, it relies on 
extensive literature we had the opportunity to learn from. On top 
of that, the insight that the thinking frame could use similar 
reasoning practices, as in chasing diagrams, provides a 
reasonable support for our contribution. 

The use of the Frame in the creation of heuristics was based 
on argumentation, which relied on the Frame’s circular 
reasoning. We are investigating its relation to the reasoning used 
in the chasing diagrams of Category Theory. Initial results show 
shows that there is a metaphor among the Frame and the chasing 
diagrams.  

As it is now, the set of example heuristics are general and 
not guided to specific domains. Of course, that experimental 
work may be developed to check the extent of positive results in 
applying a given set of heuristics. However, such type of study 
is problematic due to its qualitative nature, which depends on 
who uses it, how it is used, as well as the number of subjects 
which will be engaged.  

 

VII. CONCLUSION 

Goal elicitation is treated by different authors in software 
engineering/requirements engineering. We have found a lack of 
depth in the discussion of goal elicitation from the literature, 
with a preponderance of direct questioning, which is not proper 
to get to goals 

Our paper brings out the challenge and points out the use of 
heuristics to enable goal discovery based on a thinking frame. It 
contributes to the discussion of goal elicitation by first 
explaining why goal elicitation is challenging, and by reviewing 
different strategies to tackle the problem. Second, we propose 
top-down (from IRES Frame), bottom-up (Vocabulary), and 
middle-out (Feedback) strategies.  

Our discussion of the goal concept is centered on the 
interweaving of elicitation and modeling, it is about the 
elaboration of models. A better understanding of the concept of 
goal empowers modelers to better use the goal-oriented 
language of choice.   
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