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Abstract. Knowledge has become increasingly important as a resource for or-
ganizations. In line with this, there arises the need for the classification and
organization of knowledge bases in knowledge-oriented organizations. In this
regard, ontologies support the process of structuring and classifying informa-
tion, facilitating and simplifying the continuous data processing. The present
work aims to propose a questionnaire for the validation of a domain ontology.

1. Introduction

Knowledge is becoming an increasingly important resource for organizations in their
pursuit of competitiveness and survival. This leads to the emergence of knowledge-
driven organizations. Consequently, there is a need for the classification and orga-
nization of a company’s knowledge bases. In this regard, ontologies aim to play a
crucial role in structuring information, simplifying continuous data processing, and
promoting interoperability among different applications [Almeida and Barbosa 2009,
Chalmeta and Pazos 2015, Fritzsche et al. 2017, Larsen et al. 2017, Neuhaus et al. 2011,
Roman et al. 2005]. A domain ontology provides a formal representation of a specific
field and establishes consensus agreements on the meaning of terms used within that
domain [Hepp et al. 2006]. High-quality domain ontologies are essential for fostering
software interoperability and achieving precise modeling within a specific field of interest
[Besheli 2018, Devi and Mittal 2016].

Over the past decade, numerous initiatives for the development of systems for do-
main ontology evaluation have emerged, highlighting the importance and relevance of the
subject. Among these initiatives, we can mention Oops! [Poveda-Villal6n et al. 2012],
OntoCheck [Schober et al. 2012], NeOn [Keet et al. 2013], COLORE
[Griininger et al. 2012], OntoHub [Mossakowski et al. 2014], Linked Open Vocabularies
[Vandenbussche et al. 2017], ROMULUS [Khan and Keet 2016], and Bioinformatics
[Bodenreider 2018]. These models focus on creating libraries accessible to communities,
with the goal of enabling these communities to access, evaluate, and keep the ontology
up-to-date. Building upon these models, [McDaniel and Storey 2019] conducted a survey
of terms and definitions related to the evaluation of domain ontologies.

The objective of this work is to develop a method for validating the qual-
ity of a domain ontology and, based on the analysis of terms identified by
[McDaniel and Storey 2019], create a questionnaire for domain ontology subject matter
experts to evaluate it, thereby ensuring the quality of the developed ontology.



The present paper is structured as follows. In the next section, we present related
works on ontology quality. Section three outlines the methodology used to develop the
questionnaire for validating a domain ontology. Section four presents the results of our
research, and finally, in section five, we provide conclusions followed by references and
an appendix.

2. Related Work

Over time, the field of domain ontology engineering has evolved significantly, and
efforts to evaluate the quality of domain ontologies have also matured. According
to [McDaniel and Storey 2019], numerous development and evaluation initiatives have
emerged, making it challenging to examine them all. Figure 1 illustrates a timeline high-
lighting the most significant milestones in this context.
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Figure 1. Timeline of domain ontology evaluation initiatives
[McDaniel and Storey 2019, p.70:6]

The study and survey conducted by the authors demonstrate that there is over 20
years of research focused on the evaluation of domain ontology quality. According to the
authors, one of the initial methods involved (1) determining which quality attributes in
ontologies should undergo evaluation and (2) creating metrics for this assessment. The
subsequent logical phase involved the identification of errors in ontologies and their sub-
sequent correction [McDaniel and Storey 2019].

In the study, 172 articles were surveyed, which were published in the last two
decades and focused on the evaluation of ontology quality. The authors found that
the majority of works in ontology evaluation tend to rely on a single method to deter-
mine quality. For example, the authors mentioned OntoClean [Guarino and Welty 2002]



and Oops [Poveda-Villalén et al. 2012], which assess errors and omissions in on-
tologies. COLORE [Griininger et al. 2012], BioPortal [Noy et al. 2009], and Onto-
Hub [Mossakowski et al. 2014, Codescu et al. 2017] focus on creating ontology libraries
to enable the community to evaluate and keep ontologies up-to-date. OntoMet-
ric [Lozano-Tello and Gomez-Pérez 2004], OntoQA [Tartir et al. 2010], and OQuaRE
[Duque-Ramos et al. 2011] provide sets of metrics to obtain a comprehensive assessment
of ontology quality [McDaniel and Storey 2019].

3. Method

A questionnaire was structured to validate a proposed ontology and was structured
following the studies and definitions of terms related to domain ontology evaluation
by the authors [Orme et al. 2006, Vrandeci¢ 2009, Neuhaus et al. 2013, Gruber 1995,
Yao et al. 2005, Goémez-Pérez 1996, Weber 2002, Hepp 2007, Maedche and Volz 2001,
Stamper et al. 2000, Porzel and Malaka 2004] presented in Table 1.

3.1. Questionnaire Design

The questionnaire was structured with the aim of understanding whether the ontology
meets the expectations and needs of product specialists. The questions have been orga-
nized in Google Forms, a tool that will be used to collect responses. The questions are
categorized into four sections, as presented in Table 2.

The first section contains questions about the participant’s profile, consisting of
3 multiple-choice questions regarding their job position and years of experience. The
second section contains likert scale questions about the respondents’ perception of the
company’s knowledge base, comprising 3 questions. The third section contains questions
for evaluating the proposed ontology, consisting of nine likert scale questions aimed at
understanding whether the ontology meets the quality requirements and one open-ended
for feedback presented in Table 3. The fourth section aims to assess the quality of the
developed questionnaire, with one multiple-choice question, two likert scale questions
and two open-ended questions designed to understand the respondent’s experience and
whether there were any missing questions they would consider important to be included
in the survey.

3.2. Data Collection

Employees from a software product development company for the financial market were
invited to participate and respond to the questionnaire. The invitation, along with the link
to the form, was sent through the company’s internal social network, via corporate chat.
The form link was shared with 41 people who are directly involved with the mentioned
product, as they would have expertise in the subject covered by the ontology. The form
included a video explaining the ontology, from its conception to its structuring and ex-
amples of its use for knowledge retrieval. To validate the questionnaire, 5 questions were
developed, as presented below.

1. How long did it take you to respond to the questionnaire?

2. Do you consider this amount of time reasonable?

3. Were the questions relevant for you to evaluate the ontology?
4. Would you exclude any question? Why?



Table 1. Terms and Definitions Related to Domain Ontology Evaluation

Term Citation Definition
T1 Coupling [Orme et al. 2006] Assesse.s how well the modules work together in systems of
ontologies
Measures how well an ontology anticipates its future uses and
T2 | Adaptability [Vrandeci¢ 2009] whether it provides a secure foundation that is easily extendedand
flexible enough to react predictably to small internal changes
Refers to whether the ontology is built carefully, including its
T3 Craftsmanship [Neuhaus et al. 2013] . v g}'f ' u. — . udne 1ts
syntactic correctness and consistent implementation
Refers to whether an ontology effectively communicates the
T4 | Clarity [Gruber 1995] intended meaning of its defined terms and contains objective
definitions that are independent of a particular context
Refers to the degree to which the elements of a module belon
T5 | Cohesion [Yao et al. 2005] g &
together
Refers to whether an ontology has sufficiency in its definitions to
T6 Completeness [Gémez-Pérez 1996] . v . &y s Y s !
all possible domains
. . ) Refers to the absence of redundancies including redundancies that
T7 | Conciseness [Gémez-Pérez 1996] . . . .
could be inferred from its definitions and axioms
Refers to whether the concepts, instances, relationships, and
T8 | Correctness [Gomez-Pérez 1996] properties modeled correlate with those in the world being
modeled
T9 Domain Ontology | [Weber 2002] Is a conceptualization specific to a particular domain
Refers to the ability of an ontology to be extended in order to
T10 | Expandability [Gémez-Pérez 1996] describe specific application domains in a way that does not
change its current definitions
T11 | Expressiveness [Hepp 2007] Refers to an ontology’s degree of detail
T12 | Fitness [Neuhaus et al, 2013] 'Refers to whether the ontology meets the requirements of its
intended use
o Refers to the ability of all users to understand the intended
T13 | Intelligibility [Neuhaus et al. 2013] . . X
interpretation of the ontology elements
. A means of reducing the size of an ontology or module by
T14 | Pruning [Maedche and Volz 2001] . . . o :
removing elements outside of a specific application domain
T15 | Semantics [Stamper et al. 2000] Defined as the mapping between a sign and what it represents
. Refers to the evaluation of an ontology in relation to its
T16 | Task Fit [Porzel and Malaka 2004] .
performance on a specific set of tasks

[McDaniel and Storey 2019, p. 70:4, 70:5]

5. Would you add any question? Why?

The form was available for respondents from September 25th to October 2nd. All
data was kept confidential, and it is not possible to identify the participants based on the
responses.

3.3. Analysis of the data

The data was exported to Excel format. Initially, the respondents’ profiles were analyzed
(position, tenure in the company, and duration in the position). Then, the evaluation of
the questionnaire was analyzed.

4. Results

Based on the studies conducted by [McDaniel and Storey 2019], who collected, classified,
and analyzed the main tools and methods for assessing the quality of domain ontologies,



Table 2. Questionnaire Overview

Section Dimension Goal Description
Multiple-choice
questions related
to the individual,

o such as: job
St Background Sample o Identifying t,he position, length of

questions characteristics respondents’ profile. i .o
time working in the
company, length of
time in the current
position.

Understanding the leerj[ scale
. questions related
perception of how to to the ease or
S2 | KM KM Perception find information and . .
Cy s difficulty of finding
knowledge within the
compa knowledge about
pany. the product.
Nine Likert scale
Understanding questions and one
open-ended
whether the modeled
. i related to the
Perception of ontology contains the .
S3 | Ontology . . developed domain
the ontology quality characteristics ontoloay: analvsis
identified in the £y: analy
. of classes,
literature. . .
relationships, and
instances.
One
Multiple-choice
question, two
Understanding Likert scale
. whether the questions and two
. . Perception of the . .
S4 | Questionnaire B . questionnaire is open-ended
questionnaire. .
adequate or what questions related
needs to be changed. | to the structure
and content of the
questionnaire and
response time.

Source: Prepared by the authors, 2023

it was possible to create a structured questionnaire that addresses and considers 16 topics
related to ontology quality. This mapping of terms and questions is presented in Table 3,
which is available in the appendix of this work.

As a result, the questionnaire is capable of combining and evaluating a set of
characteristics that have been demonstrated to be important and relevant for the quality
and structure of an ontology, as discussed by various authors throughout this paper.

The questionnaire was answered by 16 individuals who work directly with the



Table 3. Questionnaire questions

Section Question Assessed
term
Q1 What is your job position in the company? n/a
S1 Q2 | How long have you been working at the company? n/a
Q3 | How long have you been in your current position? n/a
o4 Considering the software product I work on, /a
I have difficulty finding information to acquire knowledge about it
5 Q5 I believe that the software product is well-documented n/a
I consider that the knowledge base is well-organized and easy to
Q6 n/a
find what I need
. T3, T4, TS,
o7 Based on your knowledge of the product, was the mapping T7.T8. T,
done adequately
T11,T13
Q8 | The product modules were adequately mapped in their entirety 13, T4, T6,
T7,T9, T13
Q9 Is the test environment sufficient to represent the necessary T4, T6, T9,
environments for the product T13
Q10 Is the production environment sufficient to represent the necessary T4, T6, T9,
environments for the product T13
11 Were the operations of the product’s account functionality described T4, T6, T9,
below adequately mapped in their entirety T13
012 Were the operations of the product’s QR Code functionality described T4, T6, T9,
below adequately mapped in their entirety T13
013 Were the operations of the Transaction functionality described below T4, T6, T9,
adequately mapped in their entirety T13
. . . N T4, T6, T9,
3 Q14 | Adequate mapping has been done for the providers, in their entirety 13
L L T4, T9, T10,
Q15 Cor?mdermg the examples of ontology usage, I believe it will help me TIL T12, T13
retrieve product knowledge when needed
T15, T16
Q16 | Would you like to leave any comments about the ontology? iiz T14,
Q17 | How long did it take you to respond to the questionnaire? n/a
Q18 | Do you consider it a reasonable amount of time? n/a
S4 Q19 | Were the questions relevant for you to be able to evaluate the ontology? | n/a
Q20 | Would you exclude any question? Why? n/a
Q21 | Would you add any question? Why? n/a

Source: Prepared by the authors, 2023

product studied for the ontology creation. The respondents’ profiles are presented in
Figure 1.

Figure 2(a) shows the respondents’ positions. The majority work as Systems An-
alysts, accounting for 50% of the respondents. Figure 2(b) illustrates the duration the
respondents have been in their positions, with 25% indicating they have been in their po-



sitions for up to 1 year and 62.5% for 1 to 3 years, indicating a majority with relatively
little experience in their current positions. Figure 2(c) presents the tenure at the company,
with 12.5% indicating up to 1 year, 62.5% from 1 to 3 years, 18.8% from 3 to 5 years,
and 6.3% more than 5 years. This shows that despite their short tenure in their current
positions, the majority of respondents have been with the company for more than 1 year.

L

@ Product Manager
® Product Owner
@ Requirements Analyst

® System Analyst ® up to 1 year

@ Testing Analyst ® 1to 3 years

® Coordinator @ more than 5 years

® Support Specialst (3) Position in the company (b) Length of time in the

current position

el

® upto 1 year
@ 11to 3 years
@ 3to 5 years
@ more than 5 years

(c) Length of time with the

Figure 2. Profile of the participants
Source: Prepared by the authors, 2023

4.1. Proof of Concept Findings

The Proof of Concept of the questionnaire yielded some results that helped us understand
its quality. For the analysis, it will be divided into 4 categories: response time, relevance
of the questions, removed questions, and added questions.

Response time: The majority of participants (56.3%) reported taking 10 to 20
minutes to complete the questionnaire. 37.5% took 5 to 10 minutes, and only 6.3% took
more than 20 minutes. When asked if the topic was appropriate, more than half agreed
(50% agreed, and 31.3% strongly agreed).

Questions: When asked about the relevance of the questions to evaluate the on-
tology, the vast majority found them relevant, with 56.3% agreeing and 31.3% strongly
agreeing. Only 12.5% remained neutral.

Removing questions: No participant indicated any question to be removed. Most
found the questions relevant, providing feedback such as ”No. I found the questions



relevant for evaluating the adequacy of the ontology. They are appropriate to understand
if the ontology meets the knowledge retrieval process.”

Adding questions: One participant suggested more detailed questions, saying,
“Perhaps I would add some more detailed points in the questions, without infringing
on the product’s intellectual aspects.” Others considered the questions adequate and com-
plete for ontology validation. In fact, one participant understood that "I believe the listed
questions already serve the purpose of evaluating whether the created ontology facilitates
the knowledge retrieval process. Adding more questions could make the form excessively
long.”

5. Conclusion

The research presented the construction and validation of a questionnaire aimed at eval-
uating a domain ontology. Respondents considered the questionnaire appropriate and
relevant for ontology evaluation. None of the respondents suggested removing or adding
any questions. With the development of the questionnaire, it will be possible to evaluate a
developed domain ontology and understand if it is suitable for the identified domain and
usage scenario.

Therefore, the proposed questionnaire will facilitate and contribute to the evalua-
tion process of developed ontologies that follow a similar development process and have
similar characteristics.
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