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Abstract—This paper describes TrivialCV, a toolkit created to
facilitate the management of team-based competitive activities
within the classroom. TrivialCV was designed as an instructor-
oriented tool, in order to foster the organization of these types
of innovative activities by facilitating the instructor’s task. This
goal is achieved by providing easy-to-use graphical tools and a
kit of integration services that allow TrivialCV to be integrated
with popular e-learning tools (e.g. Moodle-based environments).
Integration is achieved by using an extensible plugin that can
be generalized to support different e-Learning tools and even
different external activities. The article describes the general
architecture designed to integrate TrivialCV with different
e-learning tools, and the specific implementation developed to
integrate it with the Virtual Campus at the Complutense Uni-
versity (based in Moodle v1.9).

Index Terms—Computer aided instruction, educational tech-
nology, game-based learning, virtual learning environments.

I. INTRODUCTION

THE NEW learning plans designed in Spanish Universities

as part of the convergence process for the european

higher education area (EHEA), as well as the need to develop

professional capacities in students, have increased interest

in applying new teaching methodologies aimed at increasing

student participation in class. The objective is to move further

and further away from the “master class” model (essentially

one-sided instruction, followed by a final exam) and to get

closer to models in which students actively participate in class

and perform activities continually throughout the course.

That said, capturing student attention and developing par-

ticipation in class is not easy since students, by default, tend

to adopt passive roles. Various ways of getting students to

participate exist, from the punitive (you have to take part,

or you do not pass), to the reward-based (positive points are

given for taking part). Getting students to become intrinsically

interested in daily class activities is complicated [1], [2].
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The field of pedagogy usually mentions factors such as

collaboration and competitiveness as ways to increase intrinsic

motivation in students.

To take advantage of these aspects, many researchers deem

positive the possibility of organizing structured collaborative

or competitive activities in the classroom [3]–[5], as well as

the incorporation of these activities as part of the evaluation

process [6]. In practice, however, these ideas often come

in conflict with the reality of everyday teaching activity,

when organizing these kinds of innovative activities means

an overload of work for the teaching team.

In this paper, we will describe the design, development and

implementation of the TrivialCV system, a tool that allows for

the preparation, management and development of competitive

activities in class. This facilitates the instructor’s work through

integration with existing virtual campus (VC) systems.1 The

system downloads lists of students from the VC, prepares

groups, manages competitions and, finally, uploads the results

of these into the VC as one more factor to be included in

evaluations.

The article is organized as follows: In Section II, the

general context of the application is described, including the

motivation behind the project and related work within the

field. In Section III, the TrivialCV tool and the structure

of the competitions are presented, while in Section IV, the

architecture of the integration with the virtual campus is

described. Afterwards, in Section V, we describe step-by-step

the management of a competition using the TrivialCV tool,

and in Section VI, the principal conclusions and lines of future

work are described.

II. GENERAL CONTEXT

A. Competing and Collaborating to Increase Motivation

The notion of increasing intrinsic motivation in students

is not a new idea, and has often been defended by different

authors in the academic field [1], [2], and [7]. These ideas have

gained special traction within the growing interest awakened

by the use of videogames for academic purposes. Authors who

defend this kind of use of digital games center their argument

on the importance of activities which motivate people, and the

benefits provided by this type of game regarding increasing

motivation [8]–[12].

When searching for the elements that make video games

attractive and motivating, various authors have identified dis-

tinct characteristics that make games especially engaging for

1The tool is called TrivicalCV, where CV is the Spanish abbreviation for a
virtual campus.
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players [13]. Two of the most commonly cited features are

precisely competition and collaboration [6], and [14]–[17].

This suggests that it would be ideal to be able to prepare

activities that use digital games (or that incorporate elements

of games) to promote collaboration among students and to take

advantage of students’ competitive nature in order to increase

their motivation.

B. Design of Competitive Activities for Teams

In previous years, the authors of this work have informally

rehearsed the development of competitive activities in the form

of “games of Trivial Pursuit for teams,” in which students are

divided into teams, and the instructor asks the teams questions

that are based on the syllabus of the subject, as the instructor

keeps track of the score.

The results of these informal competitions were always

intriguing. Students quickly “get into the game” and become

involved in the competition in a significant way. In this type

of competition, the instructor asks a question based on the

syllabus, and the team has one minute to solve or answer

the question. If the team does not know the answer to the

question, or there are doubts about the validity of the answer,

the instructor uses the board to explain what the correct answer

was, and why it was correct.

With this approach, classes become review sessions that

allow students to refine concepts in a format that also allows

instructors to detect which parts of the syllabus are more

complicated.

Unfortunately, the format of this activity requires a great

deal of preparation on the instructor’s part. Before the session

starts, the instructor has to prepare the questions and answers,

as well as the explanations to be provided in case of doubt.

When the session begins, it is necessary to organize the

students into teams, either arbitrarily (which is faster) or let

them choose their own teams (which is slower). Once the

session has started, the instructor needs to figure out a way

in which s/he will present the questions to the students (by

speaking out loud, on the board, using a video projector),

manage turns for each team and keep score of the various

teams’ performance.

If the instructor also wants to recognize the performance in

these competitions as part of the grade for the subject, it also

becomes necessary to write down which students were part

of which teams and then incorporate the results into the lists

of grades. In the end, the workload for the instructor ends up

being excessive; much of the time in the competitive session

is wasted on organizational tasks; and, if the group is large,

it is difficult to translate the results of participation as part of

the final grade.

C. Class Activities Connected to the Virtual Campus

The use of new technologies and specific tools could reduce

the overload of work that teachers face when organizing

activities in the classroom. In order for that to happen it

would be important to address two principal criteria: the

simplification of tasks for the instructor, and the integration

of tools that already exist that evaluate and follow student

performance (e.g. a learning management system or LMS).

In the past few years, universities in general, and specif-

ically Spanish universities, have adopted models of blended

learning [18], which combine normal face-to-face classroom

activity with the use of LMSs such as Moodle, BlackBoard

or Sakai. In many cases, this adoption is not simply the

implementation of an isolated system; rather, these e-learning

systems are integrated into the universities’ basic services,

such as enrolment management [19], thereby creating so-called

virtual campuses (VCs).

In this way, it is becoming increasingly common to use

these tools for communication with students, collecting work

and assigning marks, especially when continuous training

models with multiple evaluable activities are used [20]. This

suggests the possibility of engaging these tools to simplify the

management of the types of activities described in the previous

section, as well as with the storage and processing of marks

obtained during these activities.

This idea would be in line with the interest that comes from

using an LMS as a connection between normal classroom

activity and other activities supported by ICTs such as the

use of educational games [21] or virtual worlds [22]. In fact,

these e-learning environments are one of the most common

means by which distinct types of activities are applied.

III. TRIVIALCV

The idea behind the TrivialCV tool is to maximize the

results of putting learning online by automating the process

of creating and preparing activities such as those mentioned

in the previous section, thereby reducing the workload of the

instructor as much as possible.

To this end, a format (specifically focused on team compe-

tition) is adopted. It is a design based on the mechanics of the

Trivial Pursuit game, in which students are divided into four

teams and answer pre-formulated questions, receiving points

for correct answers. As with Trivial Pursuit, an element of

chance is included: the questions are picked randomly from a

group of categories.

The design of a game with Trivial Pursuit-style questions

and answers offers the advantages of being easy for students to

understand, as well as having the excitement of competition;

that is why it is commonly used as a format for pedagogically-

oriented competitions (such as, for example, the FLEQ sys-

tem [24]).

The TrivialCV system, however, is not simply limited to

showing questions and answers; it also facilitates the rest of

the process by incorporating a visual editor to create question

banks, as well as the possibility of connecting to an LMS to

manage lists of students and their grades.

The following subsections contain detailed descriptions of

the design of TrivialCV competitions, and how they can be

managed by the instructor.

A. Playing the Game

The game consists of a competition where teams answer

a set of multiple-choice questions (with one or more possible
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Fig. 1. Screenshot of a question while a competition is running. Big fonts
and high contrast colors are used to facilitate the use of a video projector.

answers). The game goes in turns, and in each turn, each team

receives a question that is selected at random. Each correct

answer gives the team one point and the objective is to get at

least one point in each one of the categories. In the case of a

tie (e.g. the class finishes before any team has secured all the

categories), the team with the most points wins.

Given that the tool was conceived to assist the development

of active participation in class, the interface has been designed

to be shown in class with video projectors (see Fig. 1).

The instructor goes through the questions and each team

has a limited amount of time (sixty seconds, by default) to

provide an answer. For this reason, the questions have been

limited to brief queries with multiple-choice answers, thereby

making data entry easier and helping create sessions that are

quick, agile, and that maintain the attention of students.

Answers are selected by the instructors on their computer,

and the tool shows whether the answer was correct, along

with a brief explanation. Depending on the time available

for the session, it is also advisable for the instructor to

devote additional time to elaborate on the answers, using the

blackboard to provide a more detailed explanation.

The design works under the assumption that the game ends

once one team correctly answers a question in each one of the

categories, or once class time is finished (see Fig. 2). When

the competition ends, the game shows which team has won,

waits for user confirmation and then stores the results of the

competition for grading.

B. Questions and Answers

Game categories are loosely related to one or more question

files which are normally used as topics (for example, ten

topics, ten question files). In the preparation of categories, the

instructor chooses which question files are to be used for each

one of the six categories. In this way a category can contain

questions from various files (and, as such, from various topics.)

When it comes time to create the question banks, the

instructor can use a battery of pre-existing questions or use

a graphic editor to prepare questions (see Fig. 3). TrivialCV’s

visual quiz editor gives instructors the chance to edit the

questions and the six categories in the game.

Fig. 2. Summary screen. The teams can see their current score and in which
categories they have scored at least one point.

Fig. 3. Visual editor facilitates the creation and management of question
databases.

Questions and categories are stored in an XML file which

is read and interpreted by the TrivialCV game engine. The

editor allows the instructor to create sets of questions, edit a

previously-created set of questions, or prepare a ready-to-play

compressed file with a series of questions and topics.

For each question, the instructor can choose the wording

of the question, the possible answers to the question and the

response message which is shown after teams respond to the

questions (see Fig. 4.)

C. Integration With Virtual Campus Tools

Aside from permitting the expansion of question banks and

facilitating activity management during class, the main con-

tribution offered by TrivialCV is the possibility of integrating

the process with the most-used learning management systems.

As we have previously seen in Section II, it is becoming

more and more common to use the e-learning tools of virtual

campuses for handling partial scoring and the management of

student lists.

The TrivialCV tool is designed to work together with an

LMS. This integration allows instructors to:

1) Connect to the LMS using their usual user name and

password.

2) Download lists of students from a specific course in the

LMS.

3) Organize teams of players based on the student lists

downloaded from the LMS.

4) Upload the results of the competition as a grade to the

LMS.
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Fig. 4. Editing a question using the visual editor. The questions are then
exported to XML files that can be loaded and interpreted by the TrivialCV
game management engine.

This integration is performed in a transparent way for the

instructor, although, from a technical point of view, it does

require solving distinct integration problems, as are described

in the following section.

IV. INTEGRATION ARCHITECTURE

The integration of the TrivialCV tool with existing LMSs

attempts to automate those tasks which are more mechanical in

nature, and to facilitate the integration of competition results

with the e-Learning tools that are used regularly in class.

Additionally, looking ahead at facilitating future development,

the integration system has been designed in a generic way,

so that it can be applied to different LMSs and can even be

re-used for other kinds of activities.

The following sub-sections describe the generic integration

architecture of the TrivialCV tool and a generic LMS, along

with a description of how, specifically, integration was per-

formed at the universidad complutense de madrid (UCM) with

its Moodle-based virtual campus.

A. Generic Architecture Integration

Keeping in mind the integration objectives that were previ-

ously set out, the requirements for integrating the TrivialCV

tool into an LMS are as follows:

1) Permit the ability to work offline, so that instructors

can use the TrivialCV tool in competition situations

where there is no internet connection. In these cases, the

instructor would download the student lists beforehand,

and then upload the grade afterwards.

2) Facilitate the tasks associated with creating TrivialCV

competition activities and storing competition results,

using the functions in commonly-used LMSs.

In order to comply with the requirement that the manage-

ment be centered on frequently-used tools, we have focused

Fig. 5. Generic integration architecture. The tool communicates directly with
a listener service. The service can internally affect and modify the different
TrivialCV activities within the system.

on two main elements which are typically present in e-learning

tools:

1) Educational activities. These are the elements which

the instructor uses to interact with the LMS. Typically,

LMSs contain extension mechanisms that allow for the

creation of new types of educational activities specific

to the LMS; or in a more generic way by using specifi-

cations such as IMS LTI [25] and IMS BLTI [26].

2) Services. These are elements that are opaque to the

instructor which provide the basic and common func-

tionalities to the LMS and on which the educational

activities offered by the LMS are constructed. Depend-

ing on the specific LMS, the abstract concept of “Ser-

vice” could be offered as a framework, or as a library

of functions. Normally, LMSs also provide mechanisms

that allow for the creation of new services, and these

services can be used for one or more activities in

particular. Indeed, there are also proposals for service

standardization such as IMS LIS [27].

To integrate TrivialCV into an LMS, the architecture needs

to contemplate both a new educational activity and a new

service. Fig. 5 shows the structure of the Generic Integration

Architecture with an LMS.

The new educational activity has two aims: to provide a

mechanism to notify students that the competition is going to

take place during the course (e.g. to give them information

beforehand, or the list of subjects they should review) and to

create a point of integration between the educational activity

and the evaluation/grading system from the LMS.

For this, TrivialCV defines a new type of educational activ-

ity. This activity allows for the creation of new activities within

an existing course and places them in the course calendar.
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Fig. 6. Instructors can log into the Virtual Campus directly from the tool,
using their user name and password. Then, the tool displays a list of their
courses so that they can download the lists of students or upload grades.

The activity is gradable and grades can be included as one

more factor within the marks of each student.

In turn, the new Service also has two aims: to provide

the functionality needed to manage TrivialCV activities and

to provide an extension to the LMS that can be used by an

external application to exchange data and modify the state

of the new activities. For this purpose, the TrivialCV service

defines a generic REST-ful Application Programming Interface

(API), that details the communication protocol that should be

used by the tool to exchange information with the LMS.

In particular, this API allows the TrivialCV tool to download

the information necessary to carry out the match (e.g. get the

lists of participating students and competitions for a particular

course, or store grades).

This structure also provides the ability for off-line work,

saving lists and grades within the TrivialCV tool itself until

the results can be synchronized with the LMS.

B. Specific Integration With UCM’s Virtual Campus

To carry out the pilot projects, the generic architecture

described in the previous section was implemented with the

integration of the TrivialCV tool with the Moodle-based virtual

campus available at the UCM. While the UCM currently uses

two e-learning platforms as part of its virtual campus (Sakai

and Moodle), we focused on the Moodle platform given that

it is more widely used.

For this experience, we created the tools required to inte-

grate TrivialCV with Moodle 1.9, the version which is cur-

rently supported at UCM [19]. To implement the integration

architecture, the following modules were developed:

1) The TrivialCV activity. This new activity is implemented

as a new Moodle module so that the TrivialCV activity

can be used as a new activity within Moodle, and can

be added to any course in the LMS. Furthermore, this

activity is integrated with the Moodle grade book, so

that each TrivialCV activity will appear as a new column

within the grade book for each course (an example of

this appears later, in Fig. 8).

2) The TrivialCV service. This service, implemented within

the TrivialCV activity itself, provides the REST API

to be able to consult the courses that the instructor is

teaching, the students registered in the courses taught by

the instructor, TrivialCV activities within each course,

and the submission of grades from competitions.

3) An authentication extension. With Moodle 1.9, authen-

ticating an external application requires specific config-

urations and code to allow an external application to

access the system without needing to use a browser.

The result of this development work is therefore a collection

of extensions for Moodle 1.9 (the TrivialCV activity, the

TrivialCV service, and a simple authentication module for

external tools) which needs to be installed by the system

administrator. Once the extensions have been installed, the

instructor can configure a new competition, perform it and

then publish the results in a simple manner, as is described in

the following section.

V. DEVELOPING A COMPETITION

As we have seen in previous sections, the tool makes

the work of the instructor easier during different stages of

preparing and organizing competitive activities in class, thanks

to both the use of the question editor and integration with the

VC. The following subsections provide an example of the use

of these tools for preparing and developing the activity, and

finalizing the activity by uploading the results.

A. Before the Session

The question bank editor allows the instructor to create his

or her own or to revise one that has already been created.

This allows the instructor to choose questions that, for their

difficulty or subject matter, are the most appropriate for the

session that will be carried out.

At the same time, before the session begins, the TrivialCV

tool can download, from the LMS, a list of students who are

registered in a course, given that once the session actually

starts the instructor may not be able to access the network).

To do this, the instructor activates the server connection to

the LMS (from the TrivialCV tool) and introduces his or her

user name and password (see Fig. 6). The program logs into

the LMS and shows the instructor a list of courses that the

instructor is teaching, so that the instructor is able to download

the list of students participating.

The instructor can use this moment to add a new TrivialCV-

type activity to the course, and this activity may be used to

store and manage the grades at the end of the session (see

Fig. 7).

This step can also be done at the end, just before uploading

the results of the competition. Given that there may not be an

internet connection in the room, the following steps can be

performed while working in offline mode with the TrivialCV

tool.
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Fig. 7. Preparation of a TrivialCV activitiy from Moodle. The activities
can include detailed descriptions of the competition schedule and expected
contents. Later, this activity will be used to store the grades and will appear
in the grade calculator.

B. Running the Session in the Classroom

The main objective of the TrivialCV project is centered

on completing activities within the teaching space, promoting

attendance and participation in class. In a session within the

teaching space, the instructor who is in charge of the session

can connect a computer (with TrivialCV already loaded onto

it) to a video projector.

When the session begins, the instructor can use the tool to

organize teams randomly, based on the previously-downloaded

list of students. In the event that teachers prefer students to

organize themselves into teams, the tool offers an interface to

keep track of which student was part of each team.

Once the teams have been created, the session begins

and TrivialCV is used to manage the competition. The tool

moves through turns from one group to the next, choosing the

categories and showing the questions. Optionally, the tool can

also show a timer that shows the maximum time available to

answer the question.

Once team members have agreed on an answer, the instruc-

tor inputs the answer into the system, and the system shows

whether the answer is valid or not (and the reason why).

This explanation can be used by the instructor to lead into a

discussion to reinforce a particular concept and to consolidate

the students’ understanding. During the match, the system

stores the scores of each team, displaying them at all times

and keeping track of which team is winning.

The game continues until one of the teams wins (by having

answered at least one question from each category) or until

the instructor finishes the game (possibly because the class is

over). The results are stored so that the instructor can process

them later.

C. After the Session

The instructor can set the criteria for turning the score into a

grade. By default, the winning team is awarded the maximum

grade, while all other teams are assigned a grade proportional

to their team score.

Fig. 8. Game results uploaded to the Moodle server, along with the other
grades from the course.

However, the instructor may also decide to use alternative

models: to value all teams equally or to assign at least a

passing mark to each team. The instructor can also tweak the

grades of individual students who have been identified as being

especially active or passive.

Once the instructor is satisfied with the evaluations, these

can be exported as an Excel spreadsheet or uploaded directly

to the LMS to be part of the final grade. When uploaded

automatically, the evaluations are stored as the grade of the

TrivialCV Activity (created before the session or at that

moment) and can therefore be used as part of the grading

via the grade calculator in the system (see Fig. 8).

VI. CONCLUSION

The introduction of competitive or collaborative activities

into the classroom can be a way to achieve increased student

participation in class. This is becoming especially relevant

with the adaptation of the EHEA. However, it is also necessary

to reduce the workload that these additional activities represent

since, in the majority of cases, instructors are not receiving

additional help to create these innovative activities.

In response to these concerns, in this paper we have pre-

sented the TrivialCV tool to facilitate such activities. The tool

encourages development of this kind of activity, making the

process as simple as possible for the instructor. To this end,

we can benefit from the possibilities for integration offered in

modern LMSs that are being adopted at universities to be used

in support of the management of student lists and grades. This

makes it easier to carry out these activities in the classroom,

with the aim of increasing attendance and participation in

class.

The availability of a visual question editor, along with the

use of an open XML format to store the questions should

allow for the use of TrivialCV in various ways. In addition,

we expect to be able to provide support to other question
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creation tools, allowing users to, for example, import quizzes

that comply with the IMS QTI specification [29]. This would

allow users to import groups of questions that have been

developed with other tools.

Regardless, the principal contribution that TrivialCV makes

is to the integration of these activities as part of ongoing

evaluation processes. TrivialCV can be integrated into a Moo-

dle environment as set out in Section IV. In addition, the

Integration Architecture has been conceived to be applicable

to other types of activities and LMSs, thereby opening up pos-

sibilities towards other innovative activities within continuous

evaluation processes.

In the future, we will count on being able to use these

Moodle extensions that have been developed for TrivialCV

for the integration of other activities. Even so, it will be

necessary to improve the Simple Authentication Extension that

was developed, in order to be able to integrate these extensions

into production environments.

With regard to effectiveness and applicability of TrivialCV-

type competitions in class, during the 2010–2011 academic

year, a pilot course was carried out with the first group of first-

year students to enroll in the new grades compliant with the

european credit transfer system. These new grades highlight

the importance of continuous evaluation and participation in

class. In the pilot course, a TrivialCV competition between

students was developed for a class on fundamentals of pro-

gramming.

The result was a success from the point of view of the stu-

dents’ active participation throughout the session, and served

as a unique opportunity to revisit concepts from the entire

course. Students reacted positively to the initiative, and that

has led us to organize new activities in upcoming courses. Our

new competitions will be more formal, and with a real impact

on the final grade awarded to the students.

ACKNOWLEDGMENT

The authors would like to thank J. López-Moratalla

and S. Ebro for their collaboration in the development

of the TrivialCV tool. They also would like to thank

L. Hernández-Yáñez for giving us the chance to organize our

TrivialCV competitions in his fundamentals of programming

class, as well as all the students who took part in the pilot

competitions.

REFERENCES

[1] M. R. Lepper and D. I. Cordova, “A desire to be taught: Instructional
consequences of intrinsic motivation,” Motivat. Emotion, vol. 16, no. 3,
pp. 187–208, 1992.

[2] T. Malone, M. R. Lepper, R. E. Snow, and M. J. Farr, “Making learning
fun: A taxonomy of intrinsic motivations for learning,” Aptitude Learn.

Instruct., vol. 3, no. 3, pp. 223–253, 1987.
[3] D. W. Johnson and R. T. Johnson, Learning Together and Alone:

Cooperative, Competitive, and Individualistic Learning, 4th ed. Boston,
MA, USA: Allyn & Bacon, 1994.

[4] L. Harasim, Online Education: An Environment for Collaboration and

Intellectual Amplification. New York, USA: Praeger, 1990, pp. 39–64.
[5] M. Alavi, “Computer-mediated collaborative learning: An empirical

evaluation,” MIS Quart., vol. 18, no. 2, pp. 150–174, 1994.
[6] K. Becker, “Pedagogy in commercial video games,” in Games and Sim-

ulations in Online Learning: Research and Development Frameworks,
D. Gibson, C. Aldrich, and M. Prensky, Eds. Hershey, PA: Information
Science Publishing, 2007, pp. 21–47.

[7] T. Malone, “Toward a theory of intrinsically motivating instruction,”
Cognit. Sci., vol. 5, no. 4, pp. 333–369, 1981.

[8] W.-H. Huang, “Evaluating learners’ motivational and cognitive process-
ing in an online game-based learning environment,” Comput. Human

Behavior, vol. 27, no. 2, pp. 694–704, Mar. 2011.
[9] M. Papastergiou, “Digital game-based learning in high school com-

puter science education: Impact on educational effectiveness and stu-
dent motivation,” Comput. Educ., vol. 52, no. 1, pp. 1–12, Jan.
2009.

[10] H. Tuzun, M. Yilmazsoylu, T. Karakus, Y. Inal, and G. Kizilkaya, “The
effects of computer games on primary school students’ achievement
and motivation in geography learning,” Comput. Educ., vol. 52, no. 1,
pp. 68–77, Jan. 2009.

[11] R. Garris, R. Ahlers, and J. E. Driskell, “Games, motivation and
learning: A research and practice model,” Simul. Gaming, vol. 33, no. 4,
pp. 441–467, 2002.

[12] P. Sancho and B. Fernández-Manjón, “Experiences in using a MUVE
for enhancing motivation in engineering education,” in Proc. IEEE Educ.

Eng. Conf., Apr. 2010, pp. 775–782.
[13] J. Kirriemuir and A. Mcfarlane, Literature Review in Games and

Learning. Bristol, U.K.: NESTA Futurelab, 2004.
[14] R. T. Hays, The Effectiveness of Instructional Games: A Literature

Review and Discussion. Orlando, FL, USA: Naval Air Warfare Center,
2005.

[15] L. A. Annetta, J. Minogue, S. Y. Holmes, and M.-T. Cheng, “Investi-
gating the impact of video games on high school students’ engagement
and learning about genetics,” Comput. Educ., vol. 53, no. 1, pp. 74–85,
Aug. 2009.

[16] D. W. Shafer, K. Squire, J. P. Gee, and R. Halverson, “Videogames and
the future of learning,” Phi Delta Kappan, vol. 87, no. 2, pp. 105–111,
2005.

[17] D. B. Porter, “Computer games: Paradigms of opportunity,” Behav-

ior Res. Methods Instrum. Comput., vol. 27, no. 2, pp. 229–234,
1995.

[18] D. R. Garrison and H. Kanuka, “Blended learning: Uncovering its
transformative potential in higher education,” Internet Higher Educ.,
vol. 7, no. 2, pp. 95–105, 2004.

[19] A. Fernández-Valmayor, A. M. Fernández-Pampillón, C. Fernández-
Chamizo, A. Navarro, and J. Cristobal, “Implantación de un campus
virtual de grandes dimensiones: El campus virtual de la UCM,” IEEE

RITA, vol. 6, no. 4, pp. 167–174, Nov. 2011.
[20] P. Moreno Claro and E. Sanchis Kilders, “Herramienta open source de

evaluación y gestión de notas en un sistema de gestión,” IEEE RITA,
vol. 4, no. 4, pp. 279–287, Nov. 2009.

[21] P. Moreno-Ger, D. Burgos, and J. Torrente, “Digital games in eLearning
environments: Current uses and emerging trends,” Simul. Gaming,
vol. 40, no. 5, pp. 669–687, Jul. 2009.

[22] P. Sancho, J. Torrente, E. J. Marchiori, and B. Fernández-manjón,
“Enhancing moodle to support problem based learning: The Nucleo
experience,” in Proc. 2nd IEEE Educ. Eng. Conf., Apr. 2011,
pp. 1177–1182.

[23] L. M. Regueras, E. Verdu, M. F. Munoz, M. A. Perez, J. P. de Castro, and
M. J. Verdu, “Effects of competitive e-learning tools on higher education
students: A case study,” IEEE Trans. Educ., vol. 52, no. 2, pp. 279–285,
May 2009.

[24] G. Robles, J. M. Gonzalez-Barahona, and A. Moral, “A synchronous on-
line competition software to improve and motivate learning,” in Proc.

IEEE Global Eng. Educ. Conf., Apr. 2012, pp. 1–8.
[25] IMS Global Consortium. (2012, Dec. 20). Learning

Tools Interoperability Implementation Guide Final Ver-

sion 1.1, Lake Mary, FL, USA [Online]. Available:
http://www.imsglobal.org/LTI/v1p1/ltiIMGv1p1.html

[26] IMS Global Consortium. (2012, Dec. 20). Learning Tools

Interoperability Basic LTI Implementation Guide Version

1.0 Final, Lake Mary, FL, USA [Online]. Available:
http://www.imsglobal.org/lti/blti/bltiv1p0/ltiBLTIimgv1p0.html

[27] IMS Global Consortium. (2012, Dec. 20). Learning Infor-

mation Services Specification Primer Version 2.0, Pub-

lic Draft, Lake Mary, FL, USA [Online]. Available:
http://www.imsglobal.org/lis/lisv2p0pd/LISspecPrimerv2p0pd.html

[28] D. Benslimane, S. Dustdar, and A. Sheth, “Services mashups: The new
generation of web applications,” IEEE Internet Comput., vol. 12, no. 5,
pp. 13–15, Sep. 2008.

[29] IMS Question & Test Interoperablity Specification, Version 2.0

Final Specification, IMS Global Consortium, Lake Mary, FL, USA,
2005.



38 IEEE JOURNAL OF LATIN-AMERICAN LEARNING TECHNOLOGIES, VOL. 8, NO. 1, FEBRUARY 2013

Pablo Moreno-Ger was born in Madrid in 1981. He
received the Doctorate degree in informatics engi-
neering from Universidad Complutense de Madrid
(UCM), Madrid, Spain, in 2007.
He is currently an Associate Professor with the

Department of Software Engineering and Artificial
Intelligence, UCM, where he teaches and carries
out his research work. He specializes in technology-
assisted teaching. His current research interests
include the use of video games and simulations with
educational aims, as well as the integration of these

interactive technologies in e-learning environments.

Iván Martínez-Ortiz was born in Madrid in 1981.
He received the Doctorate degree in informat-
ics engineering from Universidad Complutense de
Madrid, (UCM), Madrid, Spain, in 2011.
He is currently an Associate Professor with the

Department of Software Engineering and Artificial
Intelligence, UCM, where he teaches and carries out
his research work. He has published more than 30
articles. His current research interests include educa-
tional innovation via new technologies, with special
attention paid to educational modeling languages,

the educational applications of domain-specific languages and the use of video
games, and other interactive materials for educational purposes.
Dr. Martínez-Ortiz is a member of the Standardization Technical Committee

for e-Learning at AENOR and the Spanish Standards Organization.

Virginia Francisco Gilmartín was born in Segovia,
Spain, in 1980. She received the Doctorate degree
in informatics engineering from Universidad Com-
plutense de Madrid (UCM), Madrid, Spain, in 2008.
She is currently an Assistant Professor with the

Department of Software Engineering and Artificial
Intelligence, UCM, where she teaches and carries
out her research work.

Raquel Hervás Ballesteros was born in Cuenca,
Spain, in 1980. She received the Doctorate degree
in informatics engineering from Universidad Com-
plutense de Madrid (UCM), Madrid, Spain, in 2009.
She is currently an Assistant Professor with the

Department of Software Engineering and Artificial
Intelligence, UCM, where she teaches and carries
out her research work. She also carries out var-
ious initiatives related to instructional innovation.
Her current research interests include man-machine
interaction through natural language.


