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article e-learning methodology. We analyzed data of 76 students from Faculties of Business

and Economics, who had participated during the academic year 2014-2015 in a virtual
company during the development of their degrees at two different Italian universi-
ties, University of Bologna and Parma. Our results show that the most valued generic
skills were related to the capacity of learning and adaptation, problem solving and
teamwork, while the least valued ones were related to the skills of communication and
interaction with people of other countries and cultures. In the case of specific manage-
rial skills, the most valued ones were about understanding managerial concepts and
the role and functions of economic agents, and the least valued were skills related to
providing managerial advice, dealing with risks and analyzing financial statements.
Besides, the analyses conducted to determine the existence of a learning profile in

the students reveal that the skills acquired were quite similar, not being affected by
the students'gender or the economic activity developed by the virtual enterprise.

This study makes a contribution in terms of the effectiveness of virtual enterprises for
competence-based learning.

Keywords: Virtual enterprises, Competence-based learning, Generic competences,
Specific managerial competences

Background

Numerous studies and public institutions, starting with the European Union,' over the
past few years have been highlighting the need to fill the gap between school and univer-
sity education on the one side, and the changing labor market requirements on the other.
Many of these requirements are a result of the need to develop appropriate competences
in the work force as a consequence of the changes in the economic context, which force
companies to operate in strongly competitive and unpredictable settings (Antonietti and
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Tedeschi 2013). These new demands in the work force involve more complex and multi-
dimensional competences related to entrepreneurship, innovation and knowledge man-
agement, among others (Chan et al. 2002). These competences are considered high-level
characteristics encompassing personality traits and knowledge, which exert long-term
effects, let to perform a more successfully job role, and have close links with organiza-
tional performance (Ettlie1997; Hayes and Wheelwright 1984; Ling 2000; Chan et al.
2002).

A more high-skill labor force will let companies to increase their added value, to be
different, to attract more consumers and satisfy better their necessities, ensuring at the
end the organizations’ survival and growth (Autor 2011). But the challenge to obtain this
skilled labor force cannot be reached with the traditional learning methods. The changes
in the competence profile that students at different levels should gain also mean going
beyond teaching models based on the separation between in-depth knowledge and its
use as subsequent work experience, one of the concepts most often underscored in eco-
nomic and education literature. For example, Visco (2014), stressing the need to invest
on human resources to develop new competences for the 21st century, pointed to the
need for radical changes in teaching methods and in the structure of training itself, gain-
ing relevance the idea of new roles for instructors and teachers who now should act as
moderators, facilitators and models for the students in the learning process (Hernandez
et al. 2010). This idea was shared by Celli (2010), who suggested that “university students
should be given a vantage point to build competences which include more extensive
know-how than curricular subjects’, thereby anticipating during university years those
“training variables which used to be specific to companies” Also, Trombetta et al. (2013a)
in their research on lifelong training and innovation underline how the theory studied at
university “proves to be only partially useful in terms of a student’s career path” The sug-
gestion is thus to move from a “push” training concept to a “pull” approach, which also
means that “learning by doing” should go hand in hand with “learning by searching” In
a nutshell, the “push” model based on learning and applying competences is incomplete,
in the sense that it is necessary to use a training method where the search for knowl-
edge is fostered through problem-solving using new digital technologies and a learning
method which is largely based on the Web, more specifically, on shared platforms to dis-
seminate knowledge and skills. According to Jonassen (1994), to build this kind of learn-
ing environment it is essential to emphasize the construction of knowledge rather than
its reproduction, offering learning environments based on the real-world and case his-
tories, as opposed to predetermined instructive sequences; this means encouraging an
open-source construction of knowledge by working together.

However, although the relevance of the competence-based learning is out of debate,
the academic literature on this topic is not clear about how to foster and how to assess
the acquisition of proper competences’ levels, and which should be the most appropriate
indicators to use for guaranteeing that the competence profile acquired by students in
the learning process is the most adequate for their professional development (Fit6-Ber-
tran et al. 2015). This gap justifies the necessity to go more in depth about how to define
the competence profile of students in different disciplines, classifying these skills, and
analyzing different educational situation and students’ types to identify which teaching
methods are the most adequate (Fit6-Bertran et al. 2014).
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We are interested in studying one of the teaching methods based on learning by doing
and how it applies the basics of constructivist thinking, along the lines proposed by Jonas-
sen, namely the virtual enterprise (Gualdi 2001; Gualdi and Melagranati 2015). A virtual
enterprise is the reproduction in a learning environment of the way of working within a
real company, with students having their own position as part of the organization struc-
ture and managing all the operations involved in the virtual trading of goods and services
included in the relevant network. The goal is to teach about the company, facilitating pro-
active learning by applying the theoretical knowledge acquired during university lectures,
as well as to develop, through this practical exercise, new competences and new know-
how (Gualdi and Melagranati 2015). Setting up a virtual enterprise is just as easy as the
goals, which it intends to achieve, are complex, starting from the skills required on the
part of each student. Generally speaking its structure includes the main offices that make
up medium-sized enterprises:

« commercial office,
» administrative office,
« HR office.

This is the basic organization structure, which can be adjusted to any situation depend-
ing on the work to be done and on the educational aims. In many virtual enterprises, for
example, there is a Consulting office, whose goal is to provide services to other compa-
nies (with regard to accounting, finance, marketing or labor). This makes it possible for
students to make available the specific skills that they have acquired during their studies.

The purpose of the paper is to analyze practice management in a virtual setting and
to verify the competences acquired through a practice firm exercise. Specifically, we
are interested in analyzing the perspective of students taking part in virtual enterprises
about their acquisition of generic and specific managerial skills fostered by this e-learn-
ing methodology. To do so, we considered two samples of students participating in two
virtual enterprises in the Business Schools of Bologna and Parma University.

The paper consists of five sections. The first of these is a theoretical background
description, before moving on to analyzing the research carried out on a group of 76

students from Simulimpresa courses.

Theoretical background
The virtual enterprise, to function, requires a technologically advanced environment,
which should include:

« a Web portal,

+ the use of advanced management software for the company’s I'T system,

« networking with other virtual enterprises,

+ open-source platforms to share and exchange information and experiences, using
virtual reality tools.

The network to which a virtual enterprise belongs (the largest one worldwide is Europen-
Pen International), generally speaking, is managed through national Centres, which make
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available a working platform on the web.? This makes it possible to access essential services
for the practice firm: databases, the provision of services such as home banking, on-line pur-
chases and selling transactions between enterprises and operators which are created on pur-
pose from the virtual headquarters. The latter can be official bodies (the IRS, social security
agencies, etc.), and clients or suppliers not present on the virtual marketplace. The working
portal, as well as including advanced management software, allows the virtual enterprise to
work almost exclusively inside a digital environment, with particular emphasis on the use of
virtual reality. The appropriate management software is the IT tool that makes it possible to
implement the whole IT system in a company, which can be then used for general account-
ing, management control or data processing (most notably financial statements), as well as
making it possible for each office within the company to access all relevant information for
statistical reporting purposes. The company’s IT system is therefore the core of corporate
management, which includes all programming tools, such as the business plan and the
budget for a specific financial period with all its different sections, to implement an on-going
monitoring and reporting process, which is essential for the purpose of assessing the compa-
ny’s performance at any given time. From a training perspective, managing the IT system is a
practical exercise which enables students to enhance computer skills and to get an overview
of company management as a whole, through a careful assessment of the consistency of
operations carried out by all the offices, to detect possible mistakes and decide then on cor-
rections to be made. In this respect the approach can be described as “pull-driven” because
knowledge is a result of issues, which have to be dealt with and resolved on each occasion.

This learning model based on learning by doing, which is created through the virtual
enterprise, can fully express its potential if it is set within digital environments where
it is possible to share and exchange information, or facilitate relationships. This is why
open-source platforms are used to share learning materials, courses, information and
experience in the area of education.

These open-source platforms are based on connecting, teaming, networking and shar-
ing (Trombetta et al. 2013b). Open-source platforms provide digital communication
media such as conference calls, working teams and co-working networks, where expert
support is provided with regard to the various topics in hand. The goal is to create a
learning environment where students are able to exchange ideas with a view to solving
problems, increasing their knowledge and competences, as well as working toward on-
going innovation. All this can be achieved in a virtual enterprise because the educational
setting for the whole activity is purpose-made for open-source platforms and to receive
more feedback from the latter to enhance the learning environment. Experience in this
regard has shown that it is indeed possible to interact effectively, especially in respect
of e-learning and supporting the establishment of start-up companies in different coun-
tries using virtual environments such as Second Life or other virtual reality applications
(Tampieri 2009; Tampieri 2012). From an educational perspective, virtual reality offers
a student in a virtual enterprise the possibility of developing new digital know-how, to
extend relations using direct methods, to organize work forums on specific topics in a
virtual classroom, for the purpose of “building on shared knowledge to the advantage of
individuals’, as well as to disseminate competences (Trombetta et al. 2013a). The result

% http://www.simulimpresa.com.
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is that the active role of the student as part of the learning path is highlighted because
there are more sources of knowledge available which can be applied to the study envi-
ronment created through a virtual enterprise.

However, despite all the benefits described above on the learning environment that
virtual enterprises bring up for students, more empirical studies supported with sub-
stantial research are needed to concrete the learning outcomes, in terms of compe-
tences, acquired by students (Feinstein and Cannon 2002). The purpose of this work is to
contribute in this regard trying to shed some light on the effectiveness of virtual enter-
prises in terms of these learning outcomes.

An analysis of previous research that measures the effectiveness of e-learning method-
ologies shows the flaws of these assessments that most of the times are not systematic and
are based on the benefits of these methodologies, mixing within this term, a wide range of
concepts that are not always the same (Fité-Bertrdn et al. 2014, 2015). Therefore, it is quite
frequent that this research assesses the effectiveness and usefulness of e-learning method-
ologies considering different aspects separately, and without a solid justification for their
election. Most of the times, these aspects are characteristics of the methodology, which are
derived from the fact of being based on ICT. For example, the benefits considered can be
based in the reduction of limitations due to time or space restrictions, the autonomy gained
by students in their learning process, the possibility of being more active in the construction
of their learning, the immediate feedback received, the practice in an on-the-job situation,
effects on their motivation, the possibility to avoid risks of real decisions and the apprehen-
sion of failures or reprisal (Fu et al. 2009; Gilgeous and D’Cruz 1996; Zantow et al. 2005).

Nevertheless, these benefits related to e-leaning methodologies, and to virtual enter-
prises among them, do not refer directly to the competences acquired by students
while using them, considering competences as the underlying characteristics of a per-
son related to the good or excellence performance at work (Gonzilez and Wagenaar
2003). In addition, previous research that consider these competences in the evaluation
of e-learning methodologies normally mixes them with the characteristics, not compe-
tences, explained formerly; and frequently only considers some of them, not applying a
rigorous process of selection, a systematic framework or a solid classification of compe-
tences to better understand the real contribution of these methodologies in the students’
learning process (Fit6-Bertrdn et al. 2014; 2015). Finally, previous research has focused
in some kind of generic competences, such as teamwork, decision-making, problem
solving and knowledge management, but has neglected others, normally more specific
ones and those that imply particular knowledge and roles in different thematic areas,
like accounting, finance and strategic management, in the case of virtual enterprises.

All these gaps justify the purpose of the present research, which consists of analyzing,
from the point of view of students, the contribution of virtual enterprises to their learn-
ing process, in terms of the acquisition of generic and specific managerial competences.

By doing this, the purpose is to respond to two research questions. First, what are the
most and least relevant generic and specific managerial competences fostered by the vir-
tual enterprise methodology from the students’ perspective? Second, is there a common
learning profile in all the students? For this second objective, we made comparisons in
terms of gender and the economic activity developed by the virtual enterprise to look for
more robust results.
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Methods

Data collection

This study was conducted using data of 76 Italian students divided into two groups. Both
of these comprised students at the University of Bologna—Forli School of Economics,
Management and Statistics; and University of Parma—Economics Department, who
participated in two different virtual enterprises during the academic year 2014-2015.
Both groups of students were studying for their first degree and were enrolled in the
second or third year. The students from Forli managed the virtual enterprise “Perting
srl’, whose core business was ICT (selling of telephones, computers or tablets and acces-
sories). The same type of coursework was done by students from Parma during the first
semester, through the virtual enterprise “Bec soc. coop”. In the second semester, how-
ever, Bec changed its core business and moved to the food and beverage industry.

The Business Schools in Forli and Parma are the only two universities in Italy that have
introduced the virtual enterprise teaching method a long time ago. A brief experience was
led by the University of Torino from 2006 to 2009. The Business School in Forli was the
first Italian university School to introduce the virtual enterprise course in 2001; followed
by University of Parma in 2006. Also, recently the virtual enterprise called “Perting srl” at
the Forli School of Economics, Management and Statistics (University of Bologna), has
been testing several exchange methods for open-source platforms. The Resint project® led
to establishing relationships, exchanging information and sharing experience with virtual
enterprises at foreign universities through conference calls, the Second Life virtual reality
and shared Web channels. Several experiences have shown that, at Simulimpresa, the use
of virtual reality is especially widespread (Bianchi and Tampieri 2013; Bianchi et al. 2014)
because it allows for learning outcome improvements.

The course structure is similar in terms of setting up and student involvement. Gener-
ally speaking, normally there are no more than 30 students in each group and the number
of hours per course ranges between 40 and 50. The virtual enterprise course is addressed
to all students, regardless of the degree specialization they are studying for. Participants
in Simulimpresa come from marketing, finance, economics and corporate management,
business and non-profit organization courses. In this way, students can apply the knowl-
edge that they have acquired during their academic studies to business practice, and at
the same time they familiarize themselves with new environments through job rotation
between offices, which is guaranteed by the virtual enterprise system.

The questionnaire

Data for this research were collected through a questionnaire. Three parts consti-
tuted this questionnaire. The first two parts were about competences, and the last part
included questions on characteristics and the students’ academic profile.

The questions related to competences were elaborated using those included in the
Tuning Project.* This project started in 2000 to link the political objectives of the Bolo-
gna process and afterward the Lisbon strategy to the higher educational sector. One of
the results of this project was the elaboration of a list of competences, classified into

3 RESINT Project Collaborative Reformation of Curricula on Resilience Management with Intellingent Systems in Open
Source and Augmented Reality.

* http://www.unideusto.org/tuningeu.
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generic and specific ones, described as a dynamic combination of knowledge, under-
standing, skills and abilities, which educational programs seek to foster to develop a pro-
fessional profile in students.

A focus group was constituted with six students who were participating in one of the
virtual enterprises of this study, to obtain the students’ opinion about the appropriate-
ness of the questionnaire to capture their learning process as participants of a virtual
enterprise. Their comments and suggestions were considered to improve and change
some of the questions, especially the ones related to specific managerial competences.
These students were eliminated of our sample.

Also, two expert professors in this learning methodology assessed the questionnaire
to improve its reliability and guarantee its suitability and convenience to capture the stu-
dents’ perception on the utility of the virtual enterprise.

In the final version of the questionnaire, the part dedicated to generic competences
included 30 items. The second part, on specific managerial competences, was composed
by 21 items. All the items in these two parts used a 5-point Likert scale (where 1 means
“Strongly disagree” and 5 means “Strongly agree”). The whole list of competences, both
generic and specific managerial ones, can be seen in the tables included in this study
in the “Results” The last part of the questionnaire, on the characteristics and academic
profile of the students, included eight questions: the economic activity of the virtual
enterprise in which they were participating, their university, age, gender, their degree,
the name of their previous degree in the case they had previous university studies, and
their opinion about the education received at university and the employment potential
of their degree.

Results
All statistical analyses were carried out using R, version 3.1.1 (R Core Team 2014).
Table 1 shows frequencies in the characteristics and the students’ academic profile.

As Table 1 points out, our sample shows a balance in terms of gender, with equilib-
rium in the percentage of men and women participating in the virtual enterprises. Also,
the proportion of students who participated in virtual companies in the food and bever-
age sector and in the ICT sector was similar. Students of Business and Economics com-
posed 100 % of the sample. Finally, the data show the good opinion that students have on
the employment potential of their degree (80.26 % of the students valued this potential
as good or very good), and the quality of the formation received at the university level
(67.11 % of the students valued this quality as much or very much).

Given the characteristics of the sample, we considered it appropriate to distinguish
the perception of students about the contribution of the virtual enterprise to foster com-
petences comparing men and women, on the one hand, and in terms of the economic
activity developed by the virtual enterprise, on the other hand.

Tables 2 and 3 show descriptive statistics and analyses of variance to check for dif-
ferences between these groups of students. We computed the Shapiro—Wilk normality
test and performed qqplots to determine the normality of the data. As a result we reject
the hypothesis of normality, so we used non-parametric tests to determine the signifi-
cance in the comparison of the mean values between the independent groups of stu-
dents compared.
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Table 1 Frequencies in the characteristics and the students’ academic profile

Characteristics of the students Percentage
Gender

Women 51.32

Men 48.68
Economic activity of the virtual enterprise

Food and beverage 48.28

ICT 51.72
University

University of Parma 71.05

University of Bologna (Forl) 28.95
Degree

Business and Economics 100
Graduated

Already graduated 7.89

First degree 92.11
Quiality of the university education

Very little 1.32

Little 263

Some 28.95

Much 51.32

Very much 15.79
Employment potential of their degree

Poor 2.63

Fair 17.11

Good 65.79

Very good 1447

Table 2 shows the analyses conducted on generic skills. The column of total mean val-
ues shows in italics the generic competences with highest values, bigger than four points,
which are the capacity to learn, capacity to adapt to new situations, problem solving and
teamwork. The least valued generic competences, with values below 3.5, are in bold italic
font and refer to skills related to communication, and interaction with people of other
countries and cultures, such as the knowledge of a foreign language, the ability to com-
municate with non-experts in the field, the ability to work in an international context
and to understand cultures of other countries.

The analyses conducted to compare the mean values of the generic skills considering
men, on the one hand, and women, on the other, reveal that there are very few differ-
ences in the assessment of this kind of competences fostered by the virtual enterprise
from the point of view of the students. Significant differences were only observed in the
case of creativity and the ability to communicate with non-experts in the field. In both
cases, the values given by men to these two generic competences were bigger than the
values given by women.

The comparison in terms of the activity developed by the virtual company reveals also
similar conclusions. Almost none significant differences were observed in this compari-
son. With the only exception of information management skills, which were best valued
by the group in the ICT sector.
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Table 3 shows the analyses made with specific managerial skills. Again, the column
of total mean values allows us to get some conclusions. First, it can be observed that, in
general, the students valued better generic skills than specific managerial skills. In this
case, the highest values (in italics) do not arrive to four points in any case, and refer
to skills related to understand the role of different economic agents and management
concepts. On the other hand, the lowest values (below 3.3 and shown in bold italics)
are referred to the knowledge on financial statements, providing managerial advice and
managing managerial risks.

The analyses to compare the mean values of the specific managerial skills considering
men and women show more differences than in the case of generic skills. To sum up, 5
out of 21 specific competences were valued differently by men and women. These com-
petences were related to the communication and marketing plan of a company, ethics,
developing strategies and improving the competitive position of a company. Men valued
better all these competences.

The comparison of specific skills in terms of the activity developed by the virtual com-
pany reveals also similar conclusions. Almost none significant differences were observed
in this comparison. With the only exception of skills related to reach the goals of a com-
pany and developing a communication plan, most valued by the students in the ICT
sector.

We also conducted principal components analyses to visualize the behavior of compe-
tences in the groups of students. Figures 1 and 2 show these analyses for the most and
least valued competences, allowing us to compare the behavior of these competences
when we compare in terms of gender (Fig. 1) and in terms of the economic activity of
the virtual enterprise (Fig. 2). The two main principal components explained 50.62 % in
data variance. From both analyses, it was obtained that in the first principal component,
which capture 37.41 % of data variance, the highest variability depends on generic and
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Fig. 1 Principal component analysis in terms of gender. Plus symbol: Male, Circle symbol. Female




Bianchi et al. Technol Innov Educ (2015) 1:4

-5 0 5
< | |
o
@
o
+ (o]
o 1651 0 ©
o 2 4
= | S22 Ng,t, + o
N
<<t r
[¢] > ©
o, .
0 +
ST
'
| | | |
0.1 02 03 04
PC1
Fig. 2 Principal component analysis in terms of economic activity of the virtual enterprise. Plus symbol ICT,
Circle symbol Food and Beverage

specific competences with the lowest values, such as the knowledge of foreign languages,
analyzing financial statements and the understanding of cultures of other countries. All
the competences, both generic and specific ones, covariate in a similar way. Regarding
the second principal component, which explains 13.21 % in data variance, the highest
variability is influenced also by the same competences, but in this case, generic skills
covariate the same between them but opposed to specific managerial skills that also
covariate the same between them.

We could also conclude that the behavior of women and men regarding the generic
and specific managerial skills most and least valued is very similar, as Fig. 1 shows; and
the same occurs when the comparison is made with students participating in virtual
companies dedicated to different economic activities, as it is shown in Fig. 2.

Discussion and conclusions
The purpose of this study was twofold. On the one hand, we aim to determine what are
the most and least relevant competences fostered by the virtual enterprise methodology,
considering different types of skills, generic and specific managerial ones. On the other
hand, we seek to determine also if some relevant differences could be perceived in the
competence profile of different kind of students using this e-learning method, compar-
ing in terms of gender and in terms of the economic activity of the virtual enterprise.
The results obtained confirm that generic skills were best valued than specific
managerial ones in general terms. The most relevant generic competences for stu-
dents were the capacity to learn, capacity to adapt to new situations, problem solving
and teamwork. These findings agree with those obtained by previous research on the
effectiveness of e-learning methodologies that highlight the positive effects of these
methodologies in fostering these kinds of generic skills in the students (Fu et al. 2009;

Zantow et al. 2005). In the case of specific managerial ones, the most valued were related
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to the understanding of the role of different economic agents and management con-
cepts. Despite previous research on the contribution of e-learning on specific manage-
rial competences is quite scarce, the results of this work were also quite similar to those
obtained by previous research on the effectiveness of other e-learning methodologies
to foster specific competences (Fit6-Bertran et al. 2014, 2015), which underlines the
similar effects of different e-learning methodologies that are based on the same prin-
ciples of active and experiential learning. The least valued competences were referred
to the knowledge on financial statements, providing managerial advice and managing
managerial risks, communication, and interaction with people of other countries and
cultures, such as the knowledge of a foreign language, the ability to communicate with
non-experts in the field, the ability to work in an international context and to understand
cultures of other countries.

We also conducted some comparisons to determine if there was a consistent compe-
tence profile in different kind of students in order of gaining robustness in our results.
The findings confirm that this profile was quite consistent, at least, in the students con-
sidered in our sample. The competence profile was quite similar when comparing men
and women, and also when comparing students participating in virtual enterprises dedi-
cated to different economic activities. But, the significant differences found in the level
of acquisition of some competences were most numerous in the case of specific manage-
rial competences than in the case of generic ones. It means that the students’ opinion on
the utility of virtual enterprises to foster competences shows a higher consensus in the
case of generic skills than in the case of specific ones, where the opinions were a little bit
more heterogeneous. Also, the principal components’ analyses underline the different
opinion of students when comparing generic and specific competences being more rel-
evant for them the contribution of virtual enterprises to obtain the generic ones.

We think that the results obtained in this study are relevant to contribute to the aca-
demic literature on the effectiveness of virtual enterprises and other forms of e-learn-
ing, and also for professionals in the education field who need more information about
the real utility of this kind of educational methodology to foster students’ competences.
This work has relevant implications for the theoretical basis exposed. On one hand, we
have concluded the relevance of virtual enterprises to foster generic skills, and to obtain
similar effects in the competence profile of students than other e-learning methodolo-
gies based on simulations. On the other hand, regarding specific managerial skills, our
results confirm that more work is necessary to make the students understand and value
the links between theoretical knowledge and experiential practice in the virtual enter-
prise. It is a responsibility up to instructors or professors using this methodology, to take
profit of all its potentialities. Finally, these conclusions have been obtained considering
a complete and systematic set of competences, and not just some of them separately.
However, some important limitations can also be highlighted. First, the limited number
of students makes difficult to generalize the results, so more data would be necessary to
arrive to stronger conclusions. Second, it would be relevant to consider other students’
profiles in different countries or cultural contexts, and make comparisons among them
to gain a better validation of the results. Also, to include other perceptions, not only the
students’ opinion but also the points of view of instructors would help to acquire a bet-
ter knowledge on the utility and efficacy of virtual enterprises. It would be interesting
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to consider not just perceptions, but also learning results and marks of the students
extracted from the evaluation process developed by the instructors, to gain a whole idea
about the effectiveness of this learning methodology. Finally, the comparison with other
e-learning methodologies, like business games, would be appropriate to determine the
contribution of these tools to a new learning model. All these ideas constitute relevant
research lines to be developed in the future.
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