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Objectives: 1) To assess the usefulness of an educational video game to teach the theory
of basic life support to high school students; 2) to compare video-game instruction to
the traditional teaching of basic life support maneuvers through practical
demonstrations by health care professionals.
Methods: An educational video game was developed according to the ILCOR 2010
guidelines. The study was carried out in a sample of 344 secondary school students in
Aragon, Spain. The students, who were allocated to an experimental group and a
control group, took a test before and after instruction in order to detect change in
knowledge.
Results: Viable data were obtained for 331 students. The 187 students in the
experimental group had a mean grade of 5.41 (out of a maximum score of 10) before
playing the game and a mean grade of 7.48 afterwards. Students in the control group
had a mean grade of 4.95 before and 8.56 afterwards. The differences in each group
were significant (t test). After bivariate analysis of variance, the differences in both
groups remained significant.
Conclusions: The experimental group achieved a significant increase in theoretical
knowledge, although they learned less than students in the control group. The relevance
of these results rests on the lower cost per instructional session for the video game,
which can be played an unlimited number of times without supervision. Furthermore,
the game can be distributed free of charge to institutions or individuals. [Emergencias
2012;24:433-437]
Keywords: Educational activities. Cardiopulmonary resuscitation. Computer simulation.
Video games. Cost savings.

Introduction
One of the objectives of the Spanish Society of
Emergency Medicine (SEMES) is to develop a national program of teaching cardiopulmonary resuscitation (CPR) in schools. The aim is to disseminate
knowledge of basic CPR in an attempt to influence
future citizen health protection and reduce preventable deaths and permanent sequelae due to
cardiac arrest (CA) 1. Every year in Spain, more

than 50,000 people suffer CA2: 80% of cases involve out-of-hospital events, usually occurring at
home, and only 15% of them receive CPR. The
application of the first 3 steps of the chain of survival (early warning, CPR by witnesses and early
defibrillation) has allowed recovery in a large number of CA patients3. Despite this, these three links
are the weakest part of chain, which highlights the
importance of disseminating CPR knowledge to all
potential witnesses, including school students2.

This study was partly financed by the following ministries and organisms; Ministerio de Educación (Movilidad I-D+i PR2010-0070),
Ministerio de Ciencia e Innovación (TIN2007-68125-C02-01), and Ministerio de Industria, Turismo y Comercio (TSI-020110-2009-170,
TSI-020312-2009-27), Universidad Complutense de Madrid y la Comunidad de Madrid (grupo de investigación 921340 y proyecto eMadrid S2009/TIC-1650), by the European Project PROACTIVE EU (505469-2009-LLP-ES-KA3-KA3MP) and by GALA (the European
Network of Excellence 258169, FP7-ICT-2009-5).
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There has been experience of teaching CPR to
children in schools since at least 19604. Children
aged 4-5 years have demonstrated the ability to
learn and apply CPR5. In Spain there have been
several such programs. These included the CPR
Program called PROCES in secondary schools 6,7
which revealed the need to find alternatives to
the traditional method taught by medical personnel. Studies on the program showed that better
instruction was achieved by teachers trained in
these techniques. Throughout the year students
forget much of the knowledge acquired. The existence of training material allowing periodic recycling facilitated assimilation and retention of CPR
maneuvers1,8,9. When the training method to learn
CPR includes the use of semi-automatic external
defibrillators (SAED) for lay rescuers, survival of CA
patients with ventricular fibrillation doubled with
respect to that achieved without SAED use until
the arrival of the emergency team10. This aspect is
very important; such devices are currently installed in many public spaces and buildings, including schools and educational institutes.
Video games in education are increasingly
used for a number of reasons (eg. they can be
used anywhere, require little user adaptation to
new technologies, etc.)11, but the benefits are still
under discussion, although several studies have
shown positive effects12,13 in different fields, including medicine 14-16. The absence of definitive evidence in favor of such games in medicine, and
specifically CPR training, led us to set out the following objectives for this study: 1) to determine
the usefulness of an educational video game
specifically developed to teach secondary school
students the theoretical basis of Basic Life Support
(BLS), and 2) to compare the results with those
obtained with the traditional teaching method,
based on theoretical content and practical
demonstration of BLS procedures by healthcare
personnel.

Method
We developed a free educational video game,
distributed under a Creative Commons license,
and funded by Aragonés Technology Educational
Center (CATEDU). The center is dependent on the
Government of Aragon and offers services to promote the use of information and communication
technologies (ICT) in education. One CATEDU
project is the development of software designed
to facilitate the integration of educational video
games, and simulations based on educational
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processes, in virtual teaching. The video game is
based on a low-cost software simulation with
photo-realistic scenarios and simple interactions
(scenarios created with photographs where the
user chooses one of the available options at each
step). The correct performance of BLS procedures
is at the end, using videos which show the successful completion by an expert. To follow the ILCOR 201017 recommendations and ensure the educational value of the video game, experienced
instructors, educators and computer experts were
actively involved in game design and development.
The game focuses on three initial situations:
chest pain, unconsciousness and choking. Interaction with the game is based on the decision taken
at each step. Students can use the game repeatedly by changing the initial situation and exploring the alternatives that randomly arise (eg. A
SAED is not always available). The use of random
alternatives in the game is used to promote multiple exploration of the pathways. The game includes evaluation (scored from 1 to 10) shown at
the end of each run, but the time taken is not
taken into account in the current version. At the
end of each step, users can view the procedures
performed correctly performed by an expert.
The study was conducted with 344 students
aged 12-14 years from four secondary schools (or
institutes) of the Autonomous Community of
Aragon (Spain), in sessions organized by CATEDU.
At each school, classes of students were randomly
divided into two groups: a control group and an
experimental group. None of the students had
previous experience of the game. Students responded to a questionnaire adapted to their academic level and understanding before and after
the intervention, with 15 multiple-choice questions designed to assess their knowledge of BLS.
Each question had 4 options, only one of which
was correct; choosing any incorrect options was
penalized.
The knowledge assessed included standards established by ILCOR 2010 on the chain of survival,
recognition of cardiac arrest, calling the EMS, use
of SAED when available, as well as the indications
on the lateral position for safety, frequency of
chest compressions, the maneuvers for cases of
choking and reaction to a person with chest pain.
Following the completion of the initial questionnaire, the students in the control group were
given a theoretical and practical demonstration of
BLS by an instructor certified in CRP with extensive teaching experience, during approximately
45 minutes. Students in the experimental group,
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during the same time, used the video game on
individual computers without any supervision or
intervention. Student identity was explicit and
coded to establish a correspondence between
questionnaires completed before and after the intervention. The results of the questionnaires were
analyzed using Student’s t test (or paired Student’s t test when necessary) and two-way ANOVA to establish the differences in learning between the two groups. Likewise, we used an
interaction graph to show changes after the intervention. Differences with a P value less than 0.05
were considered statistically significant.

Results
Thirteen students who did not complete one
of the two questionnaires or were incorrectly
identified were excluded. Responses to 3 of the
15 questions were eliminated for various reasons
(confusing or badly worded etc.). As shown in
Figure 1, both groups had similar initial scores
and both showed significant improvement in
score after the intervention, although the control
group showed significantly better results.

Discussion
This work assessed the degree of theoretical
knowledge about BLS in 12-14 year-old school
children obtained by use of an educational video
game designed specifically for this purpose. The
results indicate that unsupervised use of the video
game in a single 45-minute session significantly
improved their knowledge of the action protocol
and the procedures involved. We believe this
video game is an education tool that could be incorporated in CPR programs with a theoretical focus for use in schools. Other simulation-based approaches have been successfully used to impart
skills in other domains (eg. medical personnel)18,
but this is outside the scope of this article.
The main difficulties encountered in other interventions on BLS training have been cost, duration of programs and the availability of skilled personnel to visit schools19. Other alternatives include
the training of teachers to impart CPR courses1,20
or 30-minute courses with personal mannequins
and DVDs 21 which have been as effective as 4hour courses. Video games for school children use
have been used in other fields11 and show several
positive aspects: reduced cost, ease of access, the
possibility of repeated use (both at school and
Emergencias 2012; 24: 433-437

Figure 1. Interaction graph showing non-significant differences in initial scores for the control and experimental groups
(pre-intervention) and significantly different post-intervention
scores (P < 0.001). However, both groups showed significant
intra-group improvement in score (p < 0.001 for both intra).
Bars represent standard deviation.

outside) and reduced classroom time. Furthermore, video games are an attractive format for
students who are usually experienced gamers;
they allow automatic evaluation and repetition to
improve results (and to reaffirm the knowledge).
Strategies involving scenario simulation and
playing the role of the rescuer in the video game
are similar to the role-play methods widely used
in current BLS programs22. In our study, the control group receiving instruction by an emergency
physician, instructor in CPR, obtained better results than the experimental group using the
game. However, it must be noted that the video
game was used without supervision or intervention of any skilled health worker, and the results
were positive since scores improved significantly.
Other positive aspects of the video game with
possible long-term consequences beyond the
present study are that it continued to be accessible to students after the experiment and could be
used indefinitely. Future studies should address
how to integrate this new tool into real CPR training courses for schoolchildren, probably combined with other activities that include actual
practice with mannequins. And future versions of
the game should incorporate improvements, such
as considering response time as an evaluation criterion.
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Instrucción en maniobras de soporte vital básico mediante videojuegos a escolares:
comparación de resultados frente a un grupo control
Marchiori EJ, Ferrer G, Fernández-Manjón B, Povar-Marco J, Suberviola JF, Giménez-Valverde A
Objetivos: Determinar la capacidad de un videojuego educativo para enseñar conocimientos teóricos sobre soporte vital básico a alumnos de instituto, y compararlo con el método tradicional de enseñanza, basado en la demostración
práctica de los procedimientos por personal sanitario.
Método: Desarrollo de un videojuego educativo basado en las recomendaciones ILCOR 2010. Se incluyó a 344 alumnos de institutos de Aragón (España), repartidos entre los grupos control y experimental. La valoración de conocimiento se realizó mediante dos cuestionarios, uno antes y otro después de la experiencia, con la finalidad de detectar cambios.
Resultados: Se utilizaron datos de 331 alumnos. Los 187 alumnos del grupo experimental pasaron de una nota media
de 5,41 antes de utilizar el juego a una nota media de 7,48, y los 144 del grupo de control de 4,95 a 8,56. Las diferencias, entre las dos notas en cada grupo, se consideraron significativas, y estos cambios también fueron estadísticamente diferentes entre los dos grupos, con mayor incremento en el grupo control.
Conclusiones: El grupo experimental consiguió un incremento significativo en sus conocimientos teóricos, aunque éste
es menor que el conseguido por el grupo de control. Los resultados son relevantes, ya que el nuevo método tiene un
coste por sesión significativamente menor (el juego puede ser utilizado sin supervisión y de forma ilimitada) y se encuentra disponible de manera gratuita y libre para su reutilización por instituciones o individuos. [Emergencias
2012;24:433-437]
Palabras clave: Actividades educativas. Resucitación cardiopulmonar. Simulaciones por ordenador. Videojuegos. Reducción de costes.
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