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Introduction

The knowledge of the predominant Learning Style (LS) of individuals 
in classroom or professional environments may be an important way of 
identifying the process of assimilation of new knowledge, and adequate 
use of their personal skills. However, learning processes must be carefu-
lly analyzed, as individuals process information in different ways (Gue-
rra, 2015). Existing work shows that research on LS’s may facilitate the 
area of education (Franzoni, Assar, Defude, & Rojas, 2008; Saeed, Yang, 
& Sinnappan, 2009), as well as the professional development of indivi-
duals (Richards & McNally, 2011). 
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In this sense, team-based educational approaches focused on the LS’s of 
each individual can improve the understanding and application of in-
dividual skills. The recognition of these competencies can help with the 
achievement of a satisfactory career plan, both for the person and for the 
organizations.

Several models are responsible for the mapping of these LS’s (Coffield, 
Moseley, Hall, & Ecclestone, 2004). Researchers have been creating diffe-
rent definitions and terminology for the different models. Among these, 
we highlight the VARK model, proposed by Fleming and Mills (1992). 
The acronym VARK corresponds to the initials of the four LS’s that the 
model defines, that is Visual, Aural, Read / Write, and Kinesthetic.

According to Fleming and Mills (1992), people with Visual style like to 
use visual resources such as images, graphs, and schemes. People with 
the Aural style prefer to receive information through spoken resources 
such as dialogues, discussions, and videos. On the other hand, people 
with a Read/Write style have a strong preference for information displa-
yed in text notes, lists, summaries and diagrams. Finally, people with ki-
nesthetic style prefer to deal with practical activities, because they learn 
by doing, interacting with the environment, taking real examples, stud-
ying cases and participating in classes and laboratories.

In the area of software engineering, with regard not only to education, 
but also to the professional performance of members of a software de-
velopment team, the identification of their LS’s could be of significant 
value. In a software development project, the understanding of the team 
characteristics and behavior is considered a key success factor in the pro-
ject (Pressman & Maxim, 2016).

The remaining of this paper is divided into six sections: Section 2 pre-
sents the objective of this work, and Section 3 its motivation. Section 4 
introduces the theoretical background. Section 5 illustrates the metho-
dology, and a case study that supports the main ideas. Finally, Section 6 
presents the results and contributions of this work.

Objective

Members of a software development team such as analysts, program-
mers, testers, and project managers naturally possess distinct skills (Ja-
cobson, Booch, & Rumbaugh, 1999). Thus, the knowledge and manage-
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ment of LS’s could benefit software engineering projects by guiding each 
team member to develop the tasks that best fit their skills. Such guidance 
could facilitate the development and construction of software, providing 
agility and efficiency in the work environment.

Within this context, this work sought to identify how each LS profile is 
related to the different roles played in a software development project. 
The results revealed similarities and relationships between the profiles of 
the professionals (functions performed) and the LS’s identified. In short, 
the goal of this work is to identify a possible relationship between the 
dominant LS for an individual and his or her choice of a task to be deve-
loped within a software development team.

Motivation 

The rapid changes that take place in society, work, and organizations in 
the contemporary world, lead to the development of activities based on 
more complex networks of relationships (Schein, 1993). Among the va-
rious elements that constitute this network of relationships is the issue of 
“career plan”. Career planning is not a trivial process because it involves 
perspectives based on both, the individual’s own aspirations and the or-
ganizational expectations in which this individual is or will be inserted. 
Thus, a constant adjustment is necessary, so that there is a better develo-
pment of both parties (Tolfo, 2002). 

This scenario is tied to the concept of competence. The current corporate 
environment takes into account the best use of personal skills, that is, it 
emphasizes the effective exercise of a person’s ability to effectively solve 
problems (Ruas, 2003). This means that an individual, when executing 
his/her career plan, must consider his/her skills as well. In this way, it 
can be said that in order to consider their aptitudes, individuals must re-
cognize certain characteristics of their own, linked to their ability to solve 
certain subjects, including those of a professional nature (Hillau, 1994).

According to Fleury (2009), this environment also impacts the educatio-
nal institutions responsible for training professionals, which must be able 
to act according to this reality (Godoy & Forte, 2009). A focus on compe-
tency-based education enables people to develop their own appropriate 
and effective style to face professional challenges (Eraut, 1998; Johnstone 
& Soares, 2014). The individuals’ own style is the result of their learning, 
innate abilities, experiences, and attitudes. Thus, students with different 
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LS’s may acquire knowledge in a different way, even if submitted to the 
same learning experience. Cerqueira (2000) points out that the conside-
ration of the different LS’s in the formulation of teaching methodologies 
may give students both greater satisfaction and achievement in their stu-
dies. In addition, LS’s may provide explanations that allow students the 
ability to perform a self-diagnosis. According to Schein (1993), indivi-
duals should exercise a self-diagnosis in order to better plan their careers.

In this context, Gutteridge, Leibowitz, and Shore (1993) emphasize the 
need for schools to implement different approaches to career develop-
ment that take into account the different LS’s, while highlighting the be-
nefits that a diverse workforce may present. In addition, schools should 
develop learning methodologies and other approaches based on tea-
mwork in order to identify and extend individual competencies. There-
fore, one may argue that the topic “career development” is strictly linked 
to the idea of “teamwork”, “individual skills”, and “LS’s”. In the area of 
software engineering, the recognition of the skills of each team member 
may contribute to the success of a project, as each member will make the 
best use of their personal skills to effectively solve problems.

In particular, the software development process consists of a set of acti-
vities (requirements gathering, analysis, design, implementation, testing, 
deployment, and maintenance) and results that lead to its creation (Som-
merville, 2007). Thus, the creation of software involves a series of practi-
ces that must be performed, according to a set of parameters, in order to 
reach a quality level. These parameters depend on the actual needs of the 
customer requesting software development. 

In order for software developers to have access to information regarding 
specific customer needs, a widely used approach is the interpretation of 
the so-called business vision (Wazlawick, 2011). The business vision co-
rresponds to a narrative from the client describing the activities deve-
loped in his/her business, which should be facilitated by the software. 
From the text of the business vision, software requirements are identi-
fied, that is, a set of statements that describe the needs and desires of the 
various people who interact with the software.    

Software requirements must be clearly and fully understood by the sof-
tware development team. To help understand the requirements, models 
such as the UML use cases may be used to describe the activities found 
in the business vision (Campos, Braga, Resende, & Silva, 2010; Guedes, 
2014; Liu et al., 2014).
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A use case is a description of the interaction between people or machines 
involved in the activities described in the business vision and the softwa-
re (Wazlawick, 2011). The importance of use cases is that they are able to 
capture and model a general conceptual view of a set of functions (beha-
viors and relations) that the software must execute to meet the needs of 
the client. Use cases may even serve as a contract between the client and 
all the stakeholders in the software development (Guedes, 2014).

Based on requirements and use cases, software should be developed. To 
ensure that the software meets customer needs, a series of tests is requi-
red throughout the development process. These tests must be executed 
in detail, since the identified requirements become criteria for the valida-
tion of the quality of the software developed. 

Due to this complexity, a software development project requires a team 
of professionals who has distinct skills. A team of a software develop-
ment project is made up of Systems Analysts, Programmers, Testers, and 
Project Managers. According to Jacobson et al. (1999), these professional 
profiles have the characteristics presented in Table 1. 

The assignment of functions within a software development team must 
correspond to the skills required for each function and the preferences 
of the team members. However, this assignment presents a number of 
challenges, especially for newly trained professionals, as they are often 
unaware of their capabilities and the desired profile for the different 
functions to be performed within a software development project.

Table 1. Professional Profiles of a Software Development Project.

Function Description

Requirements 
Analyst

Responsible for all the set of functional and 
nonfunctional requirements that delimit a system 
and which are usually modeled through diagrams, 
such as use case diagrams and their respective actors.

Programmer

Responsible for reading and interpreting all software 
documentation and transforming it into source code, 
that is, a set of symbols written in an orderly manner, 
according to the programming language used.
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Tester

Responsible for performing the system tests, 
verifying the interaction between the objects in a way 
that meets the specifications of the system. The tester 
must ensure that the system meets the established 
quality criteria.

Project 
Manager

Responsible for defining and verifying the overall 
objective of the project, individual objectives, 
schedule of activities, responsibilities, and resources, 
for updating the project plan and the list of risks, and 
for monitoring the cost and term of each stage of the 
project.

Source: The Unified Software Development Process by Jacobson et al. (1999).

Theoretical Background 

In this section, we present the theoretical basis used in our research, 
which covers the fundamental aspects of the VARK learning style model 
(Fleming & Mills, 1992), and the body of work related to the application 
of LS’s in the context of professional aptitudes.      

The VARK Model.

The VARK model is based on neurolinguistics research that defines the 
dimensions related to perception based on the sensory channels of an 
individual: hearing, vision and the kinesthetic channel (Fleming & Mills, 
1992). The model used Neuro-Linguistic Programming (NLP) (Dilts, 
Grinder, Bandler, & Delozier, 1980) to define the questions of the model 
based on words, signs, verbs, and predicates. Fleming and Mills (1992) 
added to the model the Reader/Writer style that is not represented in 
NLP.  For Fleming (2001), LS’s are individual characteristics and prefe-
rences related to information processing. 

For each LS, the VARK model presents some activities and learning stra-
tegies. Table 2 shows the LS and the strategies, VARK- Learn (2018).  Ac-
cording to Fleming and Mills (1992), the Multimodal style is a fifth LS, 
which combines two, or more of the previous VARK styles and expresses 
the fact that some individuals present multiple preferences or learning 
modes. 
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 Table 2. The Learning Styles of the VARK Model.

LS Description Learning Strategies
Visual Prefer to teach and to learn 

by means of visual demon-
strations and descriptions

Graphs, images, maps, 
schemes, diagrams, among 
other visual activities

Aural Prefer to listen and to speak 
by means of dialogues and 
discussions

Talks, group discussions, 
storytelling and other ways

Read/Write Prefer activities that in-
clude reading and writing, 
with the use of annotations

Books, printouts, manuals, 
web-pages, talks, annota-
tions etc.

Kinesthetic Prefer practical activities 
such as field research, labo-
ratories, and problem-solv-
ing, among others

Field research, case studies, 
physical activities, problem 
resolution, etc.

Source: A Guide to Learning Styles by VARK-Learn (2018). Retrieved from http://
www.vark-learn.com.

The VARK questionnaire (Fleming & Mills, 1992) consists of 13 questions, 
in which the respondent can mark more than one option and the result 
points to learning preferences. Still, according to its authors, a positive 
aspect of the questionnaire is the fact that the questions are directed to 
real life situations, which facilitates understanding.

Related Work.

The professional profile of an individual is related to the application of 
his/her knowledge and personal skills to the execution of a given activi-
ty. Thus, related work that used the LS’s within this context is analyzed. 

The evaluation of LS’s has contributed to the development of professio-
nal careers. Li and Fan (2017) conducted a study exploring LS’s as a pre-
dictor of difficulties involved in student decision-making in relation to 
their careers. To this end, 463 top-level Chinese students participated in 
the survey. The authors applied the Revised Thinking Styles Inventory 
(RTSI) (Sternberg, Wagner, & Zhang, 2003) to analyze students’ thinking 
styles. According to the authors, the RTSI consists of 65 items, which 
are assigned to 13 subscales equivalent to the thinking styles grounded 
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in Sternberg’s theory of mental self-government (Sternberg, 1997). The 
theory of mental self-government has been reasonably reliable in identi-
fying the thinking styles of students in Western and Eastern cultural set-
tings (Zhang & Sternberg, 2005). Li and Fan (2017) collected and proces-
sed students’ thinking styles, their career and their difficulties in decision 
making. As a result, it has been observed that the benefits of exploring 
thinking styles may contribute to career guidance. These authors suggest 
that it is interesting to apply it in different cultural contexts.

We have also identified other studies that have explored LS’s and their 
contribution to the vocational guidance of higher education students. 
Among these, Dungey and Yielder (2017) analyzed and compared the 
LS and personality profiles of students in a radiotherapy course. The ob-
jective was to investigate whether there are style and personality pat-
terns for this group of students. The Paragon Learning Style Inventory 
(PLSI) (Shindler, 1999) questionnaire was used. This questionnaire is a 
simplified version of the Myers-Briggs Type Indicator (MBTI) (Briggs, 
1998; Myers-Briggs, 2018), which consists of an internationally validated 
test tool (Dungey & Yielder, 2017) with the purpose of identifying a per-
son’s personality preferences and characteristics. The MBTI consists of 
94 questions. Once these questions are scored, they provide a measure of 
four personality dimensions (Ginevra, Nota, Heppner, Heppner, & Sore-
si, 2015). The PLSI questionnaire uses the MBTI questions that best indi-
cate influences on the LS. A workshop was carried out where students’ 
data were collected through a standardized questionnaire. The results of 
the experiment showed a similarity of personality and style. However, 
Dungey and Yielder (2017) concluded that further studies are needed to 
confirm that the results are specific to these students and not just a trend 
(of personality pattern and styles) in the profession of radiotherapy. 

In this same context, Ginevra et al. (2015) also investigated the relation 
between the learning strategies and the personality profile. The authors 
used the MBTI inventory (Myers, McCaulley, Quenk, & Hammer, 1998). 
However, they used this information applied to the context of problem 
solving. The study had the participation of 577 adolescents in Italy. As a 
result, Ginevra et al. (2015) identified that this application may contribute 
to problem solving training for this group of participants. 

LS’s have also been explored in software development projects to identi-
fy the required skills for certain functions. For example, Valaski, Reinehr 
and Malucelli (2012) explored the use of LS’s as a resource for software 
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engineers to establish necessary skills in a project. The authors conducted 
an experiment in a software engineering course and achieved significant 
results by demonstrating the use of LS’s as an important factor in a sys-
tems development environment. Another research based on the identifi-
cation of skills in a computer course was performed by Teague and Roe 
(2008). However, the authors focused on problem solving regarding sof-
tware programming team collaboration. 

In another study, LS’s were applied to the different profiles of softwa-
re project professionals, aiming to increase quality in the performance 
of inspections in the requirements specifications (Singh, 2016).  The au-
thor investigated each individual’s LS by applying the Felder-Silverman 
Learning Style Model (FSLSM) (Felder & Soloman, 2018), which is com-
posed of 44 questions. The results of this study demonstrated that teams 
with different LS’s identified greater requirement flaws in comparison 
to teams with similar LS’s. The study by Singh (2016) is close to our pro-
posal because they evaluate the use of LS’s for different profiles of pro-
fessionals in a software project. However, our study is focused on the 
development of professional profiles. 

     Our work adds the following contributions:

a) use of the LS’s from the VARK model (Fleming & Mills, 
1992) from students of a software engineering course and 
their application to a simulated software project;

b) comparison of the features of the LS’s in relation to the di-
fferent professional profiles involved in a software project;

c) analysis of how the LS’s may contribute to the development 
of the professional profiles.

Methodology

We carried out a case study following a mixed approach, that is, both qua-
litative and quantitative, in order to study the influence of LS’s in career 
choice. The case study addressed a group of 28 college students, which 
ended up with 22 (20 males and 2 females), as six students abandoned the 
experiment.  The students were from two different undergraduate pro-
grams in a Brazilian university, the first being a Bachelor in Information 
Systems, and the second a Systems Analysis and Development program. 
The chosen undergraduate class was from a Software Engineering cour-
se. In this work, we have not addressed the issue of gender, since there 
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were only two female students. The students worked in seven groups, 
each with four elements following a four-tier model: 

1. Each student chooses one role within the software development 
team: requirements analyst, project manager, software tester, or 
programmer; 

2. Once the groups are formed, the course instructor introduces the 
business vision for the project (Lima, 2013) by reading it aloud 
to the class. The participants are then invited to simulate a toy 
project, where analysts create a list of use case diagrams to model 
the business vision text (Wazlawick, 2011). These use cases serve 
as inputs to testers who then write test cases. Similarly, program-
mers write pseudo-code, and managers devise project schedules 
for the use cases. In essence, the purpose of step 2 is to corroborate 
step 1. By performing (or playing) the role chosen in step one in 
a simulated (toy) project, a student may confirm that his or her 
choice was indeed the correct one.  If the choice was incorrect, 
then s/he may be accommodated in another role. The idea is to 
increase the precision of the model, i.e. to avoid a student making 
the incorrect choice of role based on his potentially unreal and 
distorted perception of what the role actually entails in practice. 
Therefore, it is a critical step whereby the student may ascertain 
that his/her abilities and skills do match the challenges required 
by the chosen role;  

3. Next, the structured VARK questionnaire (Fleming & Mills, 1992) 
is used to identify the LS´s;  

4. Thus, in order to identify the existence of a relationship between 
the dominant LS of the student and the specific skills related to the 
career, we attempt to identify the relationship between the role chosen 
by each student and their dominant LS. As the focus of this work was 
the relationship between LS and role selection, it was not neces-
sary to evaluate students’ performance in the identification of use 
cases. The steps used in this case study are summarized in Figure 
1. 
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Figure 1. Model used in the case study to map a role to LS.

Results

Table 3 shows the relationship between the role chosen by each student 
and a dominant LS. In a case where a student exhibited a Multimodal 
style, each dominant LS was assigned the value 1. For example, for a stu-
dent with a dominant Visual-Aural LS, each LS was separately accoun-
ted for. Because of this counting method, the total sum in Table 3 (25) is 
larger than the number of participants (22). The word “Modal” in Table 3 
refers to individuals with only one dominant LS, whereas “Multimodal” 
refers to individuals with two or more dominant LS. Each letter corres-
ponds to the initial letter for each style: V (Visual), A (Aural), R (Read/
Write), and K (Kinesthetic). 

  Table 3. Relationship between the chosen role and the dominant LS.

Dominant LS
Requirements
Analyst

Role
LS 
TotalProject 

Manager Programmer Tester

(V)
Modal 2 1 0 0 3
Multimodal 2 0 1 1 4

(A)
Modal 0 0 1 1 2
Multimodal 0 0 0 2 2

(R)
Modal 0 1 1 0 2
Multimodal 0 0 1 0 1

(K)
Modal 3 4 1 1 9
Multimodal 1 0 0 1 2

Students per role 8 6 5 6 25
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From the results in Table 3, the preference for a role among the stu-
dents of each LS was compared. For the visual LS, there were seven (7) 
students, including four (4) multimodal students. Of those seven (7) 
students, there were four (4) who selected the requirements analyst role. 
This result can be explained by the fact that people with dominant Vi-
sual LS prefer the use of graphics to perform their activities. In the con-
text of software engineering, the requirements analyst usually commu-
nicates with developers by means of a graphical visual language. This 
language describes, through diagrams, what was reported by the client 
(as well as other details that the analyst himself was able to identify in 
the observations and interviews made by the client). 
For the Aural LS, there were four (4) students, of whom two (2) were 
multimodal. Three (3) of those four (4) students chose to be testers. This 
choice is in line with the idea that people with the dominant Aural LS are 
detailed people with a high capacity to retain and process information. 
Aural people may fit the expected profile of a tester. Arguably, this is be-
cause the tester cannot make assumptions. A tester should test each ele-
ment of the system several times and follow a roadmap in detail. 

The LS with the highest number of students was the Kinesthetic. Out of 
eleven (11) Kinesthetic students, only two (2) were multimodal. Within 
the Kinesthetics, there were four (4) project managers, four (4) require-
ments analysts, two (2) testers, and only one (1) programmer. This result 
does not show a definitive outcome for people with dominant Kinesthe-
tic LS, although the characteristics of this style are closely related to the 
role of a project manager and requirements analysts. These roles need a 
holistic comprehension of reality. Even so, the results show a rejection or 
resistance in the people from these LS’s for performing the programmer 
role, a function that requires a high load of silent reading and (by compa-
rison) repetitive work.

In contrast to the Kinesthetic, the LS with the lowest number of students 
was the Reader/Writer, with only four (4) cases. Out of these four, one 
(1) was Multimodal. Two (2) of these four students chose the developer 
role. It is also noteworthy that out of the four (4) programmers, two (2) 
had Reader/Writer dominant LS. An essential skill of programmers is to 
turn all software documentation, including text and graphics, into source 
code. This ability is expected in people with dominant LS Reader/Writer. 
According to the results found, there seems to be a relationship between 
the person’s dominant LS and the preferred role within a software engi-
neering team. 
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Contribution

This work attempted to identify a relationship between the preference to 
perform a role within a software engineering team and the person’s do-
minant LS. The results suggested a relationship between 1) Visual LS and 
the requirements analyst function, as well as a between 2) Aural LS and 
the tester function, and 3) Read/Write LS and the role of programmer. 
The Kinesthetic LS showed a reluctance for the programmer function and 
a preference for more holistic roles (project manager and requirements 
analyst). The relevance of this work is that it points to the VARK theory 
as an indicator that can be used as part of career aptitudes tests. Likewise, 
it may also reinforce the VARK test as an auxiliary tool for career plan-
ning - along with traditional tools such as psycho-technical tests. 

The focus of this work was on software engineering, but the study may 
be extended to other professional areas. This work was a first approxi-
mation to the use of VARK theory within the realm of career planning.  
As future work, a study with a more representative and larger sample 
should be carried out to corroborate and strengthen the results, as well as 
to characterize people with Multimodal LS. Future work must also con-
sider following-up the students during the semester in order to analyze 
the evolution of their preferences over time.  
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