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ABSTRACT  
The computer science discipline presents 

different evidences about theoretical and 

empirical approaches. Thus, 

studies treated from evidence-based 

software engineering or ISBE, provide a 

logical and methodological approach. In 

this paper, the approach from the 

Software Engineering and, in particular, 

the treatment focused on the SWEBOK 

guide, shows how some of these areas are 

represented in the final graduation 

works defended by the students of the 

Bachelor of Information Systems in the 

2016 and 2017 years , in Argentina . In 

the paper, the method based on the ISBE 

is exposed, and the materials under study 

were the final student 

productions. The results show the 

predominance of one of the knowledge 

areas of the SWEBOK guide. These 

findings could be explained by the 

curricular line assumed from the career, 

treated and deepened in this space of 

professional and personal training, 

the previous knowledge recovered from 

other subjects and the demands of 

the context. Therefore, results 

demonstrate the relevance of strengthen 

the networks with external organizations.  

Keywords: higher 

education; computing; computer 

evidence; graduation 

production, SWEBOK; software 

engineering. 

 

RESUMEN  

La disciplina Informática muestra distintas 

evidencias de sus abordajes teóricos y 

empíricos. Es así como estudios 

fundamentados en la Ingeniería del 

Software, basada en la Evidencia o ISBE, 

proporciona un marco lógico-metodológico 

de abordaje. Este artículo indaga desde la 

Ingeniería del Software y en particular 

desde la guía SWEBOK cómo son 

representadas algunas de estas áreas en 

los trabajos finales de graduación 

defendidos por los estudiantes de la 

carrera Licenciatura en Sistemas de 

Información en los ciclos lectivos 2016 y 

2017, en la Argentina. En el documento se 
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expone el método basado en la ISBE, 

utilizando como materiales objeto de 

estudio las producciones finales 

estudiantiles. Los resultados evidencian el 

predominio de una de las áreas de 

conocimiento de la guía SWEBOK. Estos 

hallazgos se podrían explicar por la línea 

curricular asumida desde la carrera, 

tratada y profundizada en este espacio de 

formación profesional y personal, los 

contenidos recuperados de otras 

asignaturas y las demandas del contexto. 

Lo expuesto indicaría la relevancia de 

profundizar las redes con organizaciones 
externas.  

Palabras clave: educación superior; 

informática; evidencias en informática; 

trabajos de graduación; SWEBOK. 

 

RESUMO  

A disciplina de Informática mostra 

diferentes evidências de suas abordagens 

teóricas e empíricas. Assim, como os 

estudos baseados em Engenharia de 

Software ligada à Evidência ou ISBE 

fornecem uma abordagem metodológica 

de estrutura lógica. Este artigo investiga 

desde a Engenharia de Software e em 

particular desde o guia SWEBOK como 

algumas destas áreas estão representadas 

nos trabalhos finais de graduação 

defendidos pelos estudantes do curso de 

Sistemas de Informação nos ciclos 

acadêmicos de 2016 e 2017, na Argentina. 

No documento o método baseado na ISBE 

é exposto sendo os materiais objeto de 

estudo as produções finais dos alunos. Os 

resultados mostram a predominância de 

uma das áreas de conhecimento do guia 

SWEBOK. Estas descobertas poderiam ser 

explicadas pela linha curricular assumida 

na carreira, tratada e aprofundada neste 

espaço de formação profissional e pessoal, 

pelos conteúdos recuperados de outras 

disciplinas e pelas exigências do contexto. 

O acima exposto indicaria a relevância do 

aprofundamento das redes com 
organizações externas.  

Palavras-chave: Ensino superior; 

informática; evidência em informática; 

trabalhos de graduação; SWEBOK. 

 

   

INTRODUCTION  

In university settings - through 

the functions of teaching, research, 

extension and transfer of knowledge - the 

relationship with the state and 
industry is constantly promoted.  

In Argentina, several laws that 

promote the Information Technology and 

Services Sector (SSI). These include the 

Software 

Industry Law (2004) and the Knowledge 

Economy Law. (Argentina. Ministerio de 
Producción y Trabajo, 2019)  

The Law Promotion of Industry of 

the Software (2004) defines the field of 

application and scope and treatment tax 

for the sector. In addition, things related 

to imports, the Trust Fund for 

the Promotion of the Software Industry 
(FONSOFT), the infractions and penalties.  

Law 27506 -The Promotion of Economy 

Knowledge Regimen - passed in 2019,will 

be in effect from the 1st January 2020 

until 31 December of 2029 (Scheme 

Promotion of Knowledge Economy, 

2019). It "seeks to create 215,000 quality 

jobs and generate 15,000 million dollars 

of annual exports by 2030" (Knowledge 

Economy Law, 2019) . This is how it is to 

strengthen those "productive activities 

that are characterized by the intensive use 

of technology and that require highly 

qualified human capital". (Argentina. 
Ministerio de Producción y Trabajo, 2019)  
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Among the activities that benefit from the 

Law of Knowledge 

Economy (2019) software 

and the computer and digital services are 

mentioned. (Argentina. Ministerio de 
Producción y Trabajo, 2019)  

Software Engineering (IS) is one of the 

disciplines of Computer Science (Network 

of universities with careers in Computer 

Science, 2014), includes aspects of 

software production from the initial 

stages of the specification of a system, to 

the maintenance and after its 
implementation (Sommerville, 2011).  

In disciplines such as Computer Science, 

the evidence occupies a predominant 

place and supports studies with 

technological approaches of the scientific 

method (Giró, Disderi and Zarazaga, 

2016; Mariño and Alfonzo, 

2019). Software Engineering relies on 

methods proposed from other disciplines 

to address their studies. One of them is the 

so-called Evidence Based Software 

Engineering or ISBE.  

Kitchenham, Budgen and Brereton ( cited 

in Genero , 2016, p. 2) state that Evidence 

Based Software Engineering 

(ISBE) provides " the means by which the 

best current research evidence can be 

integrated with practical experience and 

human values in the decision-making 

process about software development and 

maintenance . "  

Kitchenham, Budgen and Brereton (2015, 

p. 209) mention that the research based 

in the evidence is more than an academic 

practice. It is a contribution to discipline 

and practice in IS:  

 It allows organizations to make 

evidence-based decisions about 

the adoption of policies related to 

software development and 

acquisition.  
 Provides useful guidance on good 

practices.  
 Aim the work of the standard body.  

Vijay et al. (2008, p. 1) state that the ISBE 

as a methodology adopts the following 
steps:  

 Turn the need for information into 

an answerable question and look 

for the best available evidence for 

its validity, impact and 

applicability.  
 Integrates the evidence assessed 

for evaluation and performance 
improvement.  

Dunkel and Godel (2015) argue that even 

when there are several works and events 

that contribute to empirical Software 

Engineering, it should be recognized that 

the evidence must be contextualized, so 

"what is convincing for someone may not 

be for others" (p.25). In Mariño and 

Alfonzo (2019) the proposed Gender 

(2016) applying intends 

to expand engineering the Based Software 

Evidence as a method of empirical study to 

create a knowledge that can improve the 

practice of Informatics and thus 

demonstrate which are the contributions 

from the Higher Education spaces to the 
Software Industry.  

The SWEBOK (Software Engineering Body 

of Knowledge) guide, as its body of 

knowledge, provides the foundations for 

the development of the computer and 

digital software and services sector. This 

guide comes from the joint work 

of professional associations such as the 

Electrical and Electronics Institute 

of Engineers and the Association for 

Computing Machinery. The SWEBOK V3.0 

version features updates in all areas of 

knowledge (KAS, for its acronym in 
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English) and reflects changes in Software 

Engineering treated in SWEBOK 2004 
guide.  

SWEBOK is considered a standard 

discipline. Bourque and Fairley 

(2014) mention among some of their 
characteristics:  

 Characterize the contents of 

Software Engineering.  
 Provide access through the themes 

to the set of knowledge of Software 

Engineering.  
 Promote a consistent vision of 

Software Engineering worldwide.  
 Clarify the position of Software 

Engineering with respect to other 

disciplines, such as Computer 

Science or Mathematics.  
 Provide a basis 

for curriculum development and 

the creation of certification 

materials.  

This guide exposes 15 areas of knowledge, 

identified as: software requirements, 

software design, software construction, 

software testing, software maintenance, 

software configuration management, 

software engineering management, 

software engineering process, models and 

methods of software engineering, software 

quality, professional practice of software 

engineering, economics of software 

engineering, computer fundamentals, 

mathematical foundations, engineering 
fundamentals.  

The Network of universities with careers in 

Computer Science 

(2019) (RedU NCI) defines terminals 

or curricula. In the Faculty of Exact and 

Natural Sciences and Surveying (Fa CENA) 

of the National University of the 

Northeast, the disciplinary training 

corresponds to the License in Information 
Systems (LSI).  

The bachelors are characterized by 

requiring on students develops a thesis to 

obtain the degree.   The subjects Work 

Final Application (TFA) and Final Project 

(PFC) are respectively included in the Plan 

1999 and the Plan 2009 Career Degree in 
Information Systems.  

The primary objective of 

the subjects  mentioned  is to complete the 

academic training and professional 

students, enabling the integration and use 

of knowledge acquired during their years 

of study for solving problems such 

professional, academic and 
scientific (Mariño and Alfonzo , 201 9 ).  

In this context, the career completion 

paths constitute an opportunity to fulfill 

this mission of the University 

towards society, with which it is 

committed. It should be clarified that, in 

particular, the Computer Services and 

Systems Sector has specialized human 

resources in disciplinary matters according 

to their preferences reflected in the 

themes chosen by them.  

In this paper, we study how the areas of 

knowledge defined by the SWEBOK guide 

are evidenced - explicitly or implicitly - in 

the productions defended in the years 

2016 and 2017 in the framework of the 

subjects Final Application Work and Final 

Career Project of the students of the 

Degree in Systems from the National 

University of the Northeast (UN NE), 

Argentina, and thus to access to 
the degree.  

   

MATERIALS AND METHODS  

This study was treated with an interpretive 

epistemological perspective. That is, the 

areas of knowledge of the 

guide SWEBOK that explicitly 
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or implicitly - are addressed by students to 

design and implement the project 

completion career of Bachelor of 

Information Systems at the National 

University of the Northeast, Argentina 
were relieved.  

Following the proposal of Mariño and 

Alfonzo (2017), the  process of empirical 

research on graduation projects developed 

for the collection and presentation of the 

results is exposed . It should be clarified 

that the results of the study obtained 

from E caps 3 and 4 are detailed in 
the "Results" section.  

An exploratory analysis was developed 

and opted for primary methods, since 

the studies were carried out on student 

productions graduates in the years 2016 -
2017.  

Stage 1. Definition  

The objective of the investigation is 

defined: to establish the areas and topics 

of interest of the students in relation to the 

aspects treated by 

the SWEBOK Guide. Following Genero 

(2016, p. 5) "working with scientific 

evidence instead of assumptions will allow 

software development to become a true 

engineering discipline." Therefore, the 

purpose is to obtain information regarding 

the application of the knowledges in 

solving problems and defendants reflected 

in the graduation productions framed 
in subjects TFA / PFC.  

The final reports - primary 

sources - reflecting the theoretical and 

empirical production produced by LSI 

graduate students were established as the 

universe of the study. The sample size was 

established in 32 and 29 productions for 

the 2016 and 2017 school 

cycles, respectively. This information was 

complemented with those obtained from a 

database managed by the aforementioned 

subjects. In the data processing, an 
electronic spreadsheet was used.  

Stage 2. Experimental design  

It was established as a research question 

that guides the work, what is the 

preference in areas of knowledge of 

the SWEBOK guide treated by students for 
the development of their graduation work?  

In addition, this question is supplemented 

from the Engineering Software based in 

evidence indicating "what works, for 
whom, where, when and why".  

These questions guide the definition of 

variables to obtain from the selected 
works:  

 What is what works: the product  
 For whom: the recipient, 

represented by companies, 

government organizations, 

environmental organizations, 

subjects demanding information 

technologies and their products   
 Where: the location of the 

implementation  
 When: the period of inquiry 

defined, in this case for the years 

2 016 and 2017  
 Why: the foundation that 

underpins technological 
development.  

They are complemented with aspects:  

 Technical: technologies, 

complexity or defined systems ;  
 Social: individual ability (for 

example, the ease with which 

students identify a problem or from 

an approach they transform it into 

a graduation project), student 

autonomy in selecting the areas 
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and topic of development of the 

thesis project ;  
 Environmental: possibility of 

transferring the product to the 

applicants organizations, or enter 
the market with the IT.  

It is defined as variables of 

interest: SWEBOK guide area represented 

in the end of degree productions. In 

addition, it states:  

 When: study focused 

on the years 2016 and 2017   
 Where: the  subjects PFC / TFA the 

Degree in Systems career, 

FACENA, UNNE  
 Under what circumstances: theses 

produced by the students under the 

supervision of a guidance teacher 

and the aforementioned staff. It 

should be clarified that students 

can select the area and subject in 

which to develop the work, which 

could implicitly be considered as a 

preferred area for future 

professional development.  

Stage 3. Driving and analysis  

The study focused on processing, data 

reduction and the generation of 

descriptive statistics concerning the 

evidences studied was carried out. The 

results were analyzed as activity prior to 
interpretation and reporting.  

 

 

Stages 4 and 5. Interpretation of the 
results and report  

Modeled analysis of projects from real 

situations and defended in the 

Period 2016 -2017, can identify : that 

areas of knowledge of the 

guide SWEBOK is addressed  in the work 

of graduation concretized in the study 
Period.  

Referring to the limitations mentioned in 

the study period concerning the 

years 2016 and 2017. It should be clarified 

that the inquiry can be replicated to other 
years.  

   

RESULTS  

Empirical research discussed in this 

article was addressed from the 

Engineering Software, since projects are 

concrete with a software product 

or with the use of some tools of the 

market that fits to propose solutions 

focused on solving specific 

problems; these corresponded with some 

of the areas of knowledge of Engineering 

Software covered in the guide SWEBOK.  

As seen in the figure 1, and in the 

years 2016 and 2017 the defense of 

24 and 15 jobs respectively, included in 

the subject Work Final Application (TFA) of 

the LSI 1999 plan were 

concreted . In the mentioned period, eight 

and fourteen productions belonging to the 

Final Project Project (PFC) of the 2009 LSI 
plan were defended. 
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Fig. 1 - Number of productions defended by subject in 2016 and 2017 at FaCENA, 
UNNE  

The analysis of the results of 

research ( f figure 2 ) showed that the 

areas of "Software Requirements", 

"Design of Software" and "Software 

Construction" guide SWEBOK is 

represented in all of the technological 

solutions advocated in the 2016 and 

2017 school year . Inclusion is argued 

since all technological solutions begin with 

the capture of requirements, which are 

obtained by students as a preliminary step 

to the design and the development / 

construction of a solution. Specifically, 

they are incorporated in 

the "Method" chapter or in a section of 

the "Results" chapter, depending on the 

approach of each production. On the other 

hand, this knowledge treatment accounts 

for the integration of knowledge previously 

treated in other subjects of the curriculum 

and contributes to the general 

fulfillment of the completion of the TFA or 

PFC, being decisive in the generation of 
the solutions.    

In this regard, the application 

highlights issues related to the area 

of tools and methods of Software 

Engineering (100 % , 

figure 2 ) , being  cross- sectional area to 

full development of the report 

graduation, incorporated in the chapter " 
Method "and" Tools ".  

On the other hand, they were detected and 

analyzed productions that address as 

an object of study treatment set of issues 

addressed by other areas, such 

as those concerning to Maintenance Soft

ware, Quality of the Software and 
Mathematical Foundations.  
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Fig. 2 - Percentage distribution according to areas of knowledge, period 2016 -2017  

In figure 3 representativeness of the 

solutions is displayed, considering the 

areas of the guide SWEBOK and 

differentiating those corresponding to the 

PFC and TFA. It is observed that of the 

total productions defended (100 %) in 

2016, the area of knowledge 

identified as Software Quality and 

Mathematical Foundations has issues 

addressed by both subjects and , to a 

lesser extent , Software Maintenance , 

mainly focused on TFA In this regard, the 

figure 4 percentage defenses concretized 
in 2017 are presented.  

   

Fig. 3 - Percentage distribution according to knowledge areas and curriculum. 2016 
period at FaCENA, UNNE  
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Fig. 4 - Percentage distribution according to knowledge areas and curriculum. 2017 
period at FaCENA, UNNE  

   

DISCUSSION  

The universities demonstrate 

their substantive 

functions through teaching, research, 

extension and transfer of 

knowledge, and in some cases also 

reflected in products and services. The 

results of this research contribute to these 

dimensions, given that knowledge is 

generated around the training of 

university students who are inserted in the 

Software Industry, even before 

graduating as detected and mentioned 

in López y Ramos (2018).  

The present study, developed at the 

National University of the Northeast, as set 

forth in Mariño and Alfonzo (2017) and 

Mariño and Alfonzo (2019), 

creates knowledge about technological 

productivity from higher education 

spaces . Particularly, the specialties 

identified in the SWEBOK guide that 

students select - explicitly or implicitly - 

were considered to develop their 

graduation work, knowledge that is 

applied and specializes in the SSI.  

It is noteworthy that the knowledge and 

skills acquired in previous subjects affect 

the decisions of the students regarding the 

areas of the SWEBOK guide that they 

select as the object of study in the final 

course. This knowledge is deepened and 

updated as delimited approaches in the 

aforementioned work student and in some 

cases may be influenced by their work 

performance in an organization 

or as independent developers, 

contributing to the industry of the 

Software and to the Economy of 
Knowledge.  

In addition, the social-techno-productive 

role that the University assumes in the 

21st century in connection with industry, 

government or enterprises, is a factor to 

be considered in public policies that are 

strengthened with these technological 
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products aimed at resolving problems of 

different order: local, regional, national 

and international, also discussed in López 

and Ramos (2018). Inference to be 

addressed in future investigations.  

The findings reported in this article are 

understood in what Dunkel and Godel 

(2015, p. 30) identify as "experience of 

researchers who can provide more 

information on the practical application of 

technologies". In particular, it 

adopted the engineering of 

the Software based in the evidence, as 

a methodology that identifies and 

systematize from productions degree the 

contribution of technological solutions 

designed and developed to solve specific 

problems, at the time 

the students, starting 

their Specialization path in Computer 

Science as a scientific-technological 
discipline.  

Following the statement in Madeyski, 

Kitchenham and Wnuk (2018), the 

application of Empirical Software 

Engineering stimulates knowledge, 

discussion and the adoption of solutions 

that can improve credibility in research in 

this disciplinary area; and in particular 

adopting this knowledge to improve 

professional practice contributing to the 

university-industry-government 

relationship.  
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