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PLANNING THE LEARNING OF GENERAL
COMPETENCES USING 3D VIRTUAL ENVIRONMENTS

Luis Marqués

Cinta Espuny 

Noemí Rabassa

1. STRUCTURE OF THE EDUCATIONAL PROPOSAL
To carry out the experience in the 3D World, the three teachers who took part drew up an 

educational proposal. The three proposals had the same structure and stages, and the only 
dierence was the subject that was being taught. The subjects were:

E “The Fundaments o Sports I”. Free elective subject o 6 credits on the Diploma or 
Physical Education Teachers (1997 curriculum). A total o 11 students took part (4 wom-
en and 7 men).

E “School Organisation”. Core subject o 4.5 credits on the Diploma or Inant Education 
Teachers (1997 curriculum). A total o 33 students took part.

E “Marketing Management”. Compulsory subject o 6 credits on the Master’s Degree in 
Strategic Business Management taught at the Universitat Rovira i Virgili.

Below we shall describe the main eatures o the work carried out in the three subjects.

1.1 The environment
The environment used was OpenSim, a platorm that enables users to create virtual worlds. 

One o the aspects that most interested us was the integration o this 3D platorm with the 
University’s virtual campus, Moodle, because this would allow us to record all the activities 
undertaken in the virtual world or the participants. To this end we used the module known 
as Sloodle. OpenSim contains tools or personalising avatars, chatting with other users and 
modiying the terrain so that 3D spaces can be created that simulate dierent work areas and 
environments.

1.2 Avatar
The users represent their identities and characteristics by transorming their avatars and 

interacting with the avatars o other users (Suler, 2002; Wood et al., 2005; De Lucia et al. 
2009). One o the rst things participants had to do in this experience was personalise their 
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avatar. They all had a deault avatar and they could change its appearance, move it and com-
municate with it by using the options o the environment (Figures 1 and 2).

FIGURE 1 AND 2

 Figure 1. Avatar-world interaction Figure 2. Interaction between avatars

1.3 Resources
Each group had access to a central island and an empty island, which they could access 

by means o a teleporter. The island is the region (virtually physical) in which the avatars move 
and interact. On each island there was one dispenser with basic resources and another with 
extra resources. By doing the activities, students could win points and then exchange them or 
extra objects. The central island had a resource centre that provided inormation about the 
topic o the project.

1.4 Educational proposal
The educational proposal or the three subjects was designed on a project based learning 

structure (PBL).
The project that the students had to carry out or the subject “Fundaments o Sports I” was 

to organise a ve-day School Sports Event, with both sporting competitions and social activi-
ties. It was prepared over a period o our weeks, students had unlimited access to OpenSim, 
and it had to be presented to a sports committee. The project was both competitive and col-
laborative: three groups competed to make the best proposal and the members o each team 
were all responsible or a particular area o the project.

Table 1 lists and classies the activities to be carried out as part o the educational propos-
al. It shows where the related 3D object can be ound and the Moodle activity it represents.
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Table 1. Categories o the activities carried out

Category Activity Instruction Space
Sloodle 
object

Moodle 
activity

Personal
organisation

My team: people 
in charge and 
aims o each 
area

Determine the people in charge and the 
aims o each area. 

Meeting 
point /Is-
land group

Note + 
Chat

Task
assignment

Spatial
organisation

Public address 
system

Decide where the public address system 
is to be installed.

Island 
group

Chat Chat

Publicity Decide where the advertising hoardings 
are to be located.

Island 
group

Chat Chat

Sports acilities Decide where the sports acilities are to 
be located and how they are to be ori-
ented.

Island 
group

Chat Chat

Documents Access points Set up control points or access to the 
sports areas.

Island 
group

Chat Chat

Identity cards Establish an identity system or specta-
tors and athletes.

Central 
island

Sphere Task
assignment

Spectators Draw up a list o ways to encourage at-
tendance.

Sports hall 
/Island 
group

Note + 
Chat

Task
assignment

Lists First-aid kit List o things required or a rst-aid kit. Island 
group

Note Task
assignment

Sponsors List o possible sponsors what they are 
expected to contribute. 

Central 
island

Sphere Task
assignment

Budgets Security budget Draw up a basic budget o income and 
expenditure or security issues.

Central 
island

Sphere Task
assignment

Advertising 
budget

Draw up a basic budget o income and 
expenditure or advertising.

Central 
island

Sphere Task
assignment

Schedule Competition 
schedule

Draw up a preliminary competition 
schedule.

Central 
island

Sphere Task
assignment

Planning/
predicting

Miscellaneous Individual questionnaire on all areas Meeting 
point

Desk Questionnaire

Inormation List o all the inormation that must be 
provided beore and during the event. 
Describe the content o the advertising 
messages.

Central 
island

Sphere Task
assignment

Sports/competi-
tion equipment

Draw up a list o all the resources (sports 
material and equipment) that will be re-
quired or the event.

Central 
island

Sphere Task
assignment

Sequence o 
actions

Individual questionnaire on all areas Sports hall Desk Questionnaire

True/False Individual questionnaire on all areas Dressing 
room

Desk Questionnaire
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Explaining/
arguing

Legislation (Pro-
essional oot-
ball)

Describe the legislation and regulations 
governing security measures that must 
be taken into account when organising 
a rst- or second-division ootball match.

Island 
group

Chat Chat

Visit Presentation o the model to the sports 
committee.

Island 
group

The students o the subject School Organisation were asked to plan a school symposium to 
be held in a rural area and involving three schools o dierent types. In groups o ve members 
each, they had to organise a meeting o teachers and students, and plan a series o activities 
taking into account the level o the students and the spaces available. They also had to plan 
and design their proposal and present it to the other groups.

The items that had to be included in the proposal are listed below together with their 
weights and deadlines:

E Decide what sort o school is required (choose the various spaces bearing in mind the stu-
dents, activities, needs, etc.) and the ocus o interest. Justiy the decision. 15%, 1 June.

E Review the presentation on Moodle:
k Refect on the dierent spaces required
k Make a small drawing-model o what you aim to construct
k Transer the project to the virtual world

E Activities:
1. Read the instructions or organising and running a school provided by the 

Department o Education o the Catalan Government:
● The number o teachers or a particular number o inant or primary students.
● The need to inorm the Inspectorate o Education.
● Decide what to do with those students who are not allowed to go on the excursion.
2. Draw up the Annual Plan and get approval rom the School Council.
3. Relate outcome targets to competences / skills.
4. Plan the activities to be carried out: order, spaces, people in charge, etc.
5. Consider the possibility o applying or subsidies and unds.
6. Present the organisation o the activity to the sta council.
7. Draw up an inormation leafet or amilies.
8. Organise a meeting or amilies.
9. Prepare a rst-aid kit.
10.  Arrange or all the necessary authorizations and telephones.
11. List the necessary materials (camera, signed permission to use students’ images, 

list o students who are not going on the excursion, allergies, sun cream, mobile 
phone, etc.). Suggest a person in charge.

12. Plan the meals and drinks (timetable, ood, etc) o the students and teachers.
13. Evaluate the activity.
14. Draw up a fow chart o what to do in the case o absence or the late arrival o stu-

dents on departure day. Extraordinary situations. 15%, 12 May.
15. Take into account the presence o a diabetic student. Things to bear in mind. 15%, 

19 May.
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16. Consult the instructions on organizing and running inant and primary state schools 
(2010-2011). How to respond and what to do when there are accidents or incidents. 
Choose a practical case and act as teachers. 15%, 26 May.

17. Add any other material, activities or remarks you eel to be appropriate.
18. Prepare a presentation o about 10 minutes to tell the class what has been planned. 

20%, 1 June.

For the subject Marketing Management, the aim o the project was to prepare a proposal 
entitled Participation in a Trade Fair that was to last about 4 days. At this proessional trade 
air, which was open to the general public at the weekend students had to present and provide 
a new product and/or service.

Three dierent areas were identied:
E Creative. In this area decisions need to be taken about preparing and designing promo-

tional material to be used at the trade air
E Financial. In this area, decisions need to be taken about the programme and the budget
E Logistics and inrastructure. In this area decisions need to be taken about reserving and 

designing air space.

A programme with a range o activities was drawn up.

Code Activity Space Sloodle object Moodle activity 

1 Questionnaires:
Questionnaire on competences (general and 
digital)
Questionnaire on learning patterns (LML)

 Class  Face-to-ace

2 Virtual tour  Class  Face-to-ace

3 Act. 1: My team: people in charge and objec-
tives per area

Moodle Chat + Nota Task assignment

4 Act. 2: Development o the new product Moodle Task assignment

5 Act. 3. Design o promotional material Moodle Task assignment

6 Act. 4. Selection o trade air Moodle Task assignment

7 Act. 5. Budget proposal Moodle Task assignment

8 Act. 6. Reservation o air space Moodle Task assignment

9 Act. 7. Distribution o the stand Chat

 10 Act. 8. Construction o the stand 3D 3D

 11 Visit rom the evaluating committee Class Face-to-ace 
presentation

Table 2. Tasks to be carried out in the teaching activity proposal
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I these initiatives are to be developed and applied in teaching, the schools and students 
must have access to the hardware and platorms, and also have the necessary advanced com-
puter techniques. In teaching innovation projects, it is essential to have institutional support to 
provide the extra inrastructure that is not required or ace-to-ace teaching in the classroom.

The teacher needs to have a good command o all the issues to be able to respond to any 
unoreseen questions. I the simulation is to be evaluated as part o the subject, the teacher 
must be aware that getting used to a new virtual environment can take time, and this should 
be borne in mind when planning the subject. On- and o-line arrangements should be made by 
teachers while the activity is being carried out so that they can respond to any doubts and inci-
dents that may arise. Teacher-student communication competences are developed not only in 
the academic sphere but also in the social and personal spheres.

Virtual scenarios make it possible to vary the complexity to match the various degree cours-
es and the years in which they are taught. However, we required technical assistance to adapt 
our proposal to the simulator. Having to rely on a computer technician in the preliminary stages 
prevents total control over the planned teaching activity.

2.2 The virtual world
The choice o the simulator took some considerable time. Analysing dierent simulators 

and nding just one to which a range o teaching proposals could be adapted was the big-
gest challenge. Once the decision has been made, the adaptation o the tasks and activities 
depends on the technical requirements o the simulator. Controlling waiting and connection 
times is undamental to the success o a pedagogical proposal such as this one.

Although the simulator is ree, instruction manuals and tutorials are essential to the teach-
ing activity, as is technical support to install the program on the students’ and teachers’ com-
puters. It should be pointed out that the educational proposals were presented and put into 
practice or a our-to-ve week period, which makes it very necessary to include some time or 
students to adapt to the simulator i the educational proposal is to be a success. Educational 
proposals that are spread over longer times should not really need to incorporate a period o 
adaptation to the simulation program.

2.3 Students
The students were very positive about taking part in this teaching innovation experience. 

They regarded it as a way o developing general and specic competences that would help 
them to develop as individuals and proessionals.

The environment encouraged group work and the use o technology to learn. It enabled 
ideas to be presented attractively and in an organised way, and the display was an aid to un-
derstanding. However, it does have some drawbacks: it requires a broadband connection to 
Internet and sometimes there are problems when several users try to log on at once.

The digital competence o the students has been observed in an intuitive environment, but 
the interace was in English, which was an added diculty or those least competent in the 
language.

The gure o a group delegate or coordinator encourages dierent roles within the group. The 
continuous assessment activities require considerable eort to be made by the students. It is 
important to plan the time spent on these activities careully and to ocus on their real aims be-
cause the tool can be used at dierent levels o complexity. It is the teacher’s task to make these 
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levels clear. And, because there is a considerable creative component to the simulation proposal, 
it is particularly important to clearly state the dates on which all activities start and nish.

One o the most important activities carried out by the students was the personalisation 
o their avatars, which refect their personality and can even be regarded as their proessional 
presentation.

Teamwork is essential i the proposal is to be successul and it is also very helpul to have 
mechanisms to help create teams with complementary learning proles and ways o working. 
As proposed by Wole and Chacko (1983) and Jae and Nebenzahl (1990), the average num-
ber o students in a group was 3, which is just the right number to make an ecient, cohesive 
group. We believe that this composition was highly eective and undamental to the prepara-
tion o the proposal, and it helped create the expected cohesion and co-responsibility.

By assigning dierent roles or the dierent decisions to be taken we have been able to 
develop specic competences or all the roles, which should refect the proessional realities 
o each subject area. Both students and teachers should be aware that during the various 
activities conficts will arise between participants and will need to be solved. However, the 
solution to these conficts was regarded as a part o the learning process and the ormation o 
proessional competences.

In this sort o initiative it is important to be aware that there may be initial objections by 
students who are not so technologically competent and it may be necessary to provide extra 
support and tutorials to prevent dropout. It is very important to prevent students rom being 
discouraged by not knowing how to work the simulator.

It should be pointed out that the nal presentation in public was very important because it 
enabled things to be shared, and showed what the simulator had contributed and how it had 
been used by each o the work groups. It also provided students with the opportunity to refect 
and explain the objectives they had reached and what they had learned during the experience. 
Many students pointed out the need or some sort o help to nd their way around the envi-
ronment.

3. SYNTHESIS
To sum up, decision making in the proessional world must be quick, dynamic and ad-

aptable to new situations. Virtual experiences now make this dynamism both possible and 
motivating.

I these tools are to be used properly and teaching innovation initiatives are to be success-
ul, the work teams must be interdisciplinary, technical sta must be available and the insti-
tution must provide support. Teaching sta must also be provided with institutional training in 
the eld o educational innovation.

We do not wish to nish our description o the experience without pointing out that the level 
o group motivation, commitment and cohesion was considerable, and that the extent to which 
the academic objectives were achieved was assessed very positively.

We should also say that 3D environments are a very useul tool or training uture proes-
sionals independently o the eld or the subject area because they provide a orm in which 
they can apply the competences required o them. In this teaching activity, the students used 
their knowledge to design three projects. They were members o a team but also had individual 
responsibilities. They worked on the competences as uture teachers or proessionals in their 
proessional eld.
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The students received no previous training on how to use the program. They reely learned 
how to use the environment, how to construct their avatar and how to interact with their avatar, 
their colleagues and the environment. Despite the complexity o the virtual world, they man-
aged to overcome the obstacle o having to cope with an unknown environment and acquired 
a good command o it with hardly any technical help.

In short, the use o a simulation process in a virtual world encouraged students to plan and 
to be more creative.

Beore entering a virtual world o this sort, teachers must be clear what their aims are and 
must plan their activity on the basis o the criteria o evaluation: that is to say, the environment 
should not be the objective but the resource. The relation between the amount o time spent 
and the learning outcome should also be evaluated. The analysis should include the compe-
tences, not only the objectives achieved.

Using this environment and with the support o the teacher, the students will carry out a 
project that will require them to organize themselves, take on tasks and make decisions as 
a group throughout the process. I this proposal is to be implemented successully, students 
must have the external support and advice o proessional experts in virtual worlds and the 
encouragement o participation.

Thereore, i a proposal o this sort is to be undertaken, the stages described below should 
be ollowed:

FIGURE 6
Figure 6: Proposal o project stages

¡
1. Information session: Presentation o the environment In this session, the tutor ex-

plains the 3D program to the students: the stages, the objectives, the methodology, 
and, most importantly, the role and tasks o the teaching sta and students. It is, there-
ore, in this session that the teaching sta will decide whether to take part in the pro-
gramme or not and they will decide exactly what they commit themselves to or the rest 
o the course

2. Instruction session: Introduction to the environment. In this session the 3D program 
is put into context: the concept o participation, the rules on participation, ways o par-
ticipation, the unctions o delegates, participatory bodies and the development o the 
programme.

3. Project choice session. This session is undamental to the development o the pro-
gramme because students have to choose the project on which they will work through-
out the course. The choice o project will involve diagnosing classroom needs and it 
must be taken jointly by teaching sta and students.

4. Planning session. In the third session, the project chosen is analysed, the tasks are 
planned and the roles o each o the students assigned. In this session, concepts o 
participation are discussed: cooperative work, team work, dialogue, collective decision 
making, commitment and responsibility.



126

LUIS MARQUÉS - CINTA ESPUNY - NOEMÍ RABASSA

5. Monitoring session. In the ourth session, the tutor monitors how the projects are devel-
oping and the extent to which both teachers and students are internalizing the participa-
tion competences. I necessary, delegates are provided with new participation tools.

6. Evaluation session. This session presents and analyses the various projects carried 
out during the course and evaluates the participatory processes that have taken place 
and the learning and competences acquired.

To sum up, simulation in 3D virtual environments is a challenge that can improve learning 
in teaching scenarios on both undergraduate and postgraduate courses. Teaching platorms 
such as Moodle are essential to the development o such initiatives and prepare students or 
new learning scenarios. We should point out that one o the most important results o this em-
pirical application o simulation is that students have the perception o having learned content 
in a more dynamic way and that it is the perect complement to a ace-to-ace course.
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