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ABSTRACT

The current study had the objective of evaluate the long term effect of the educational video game (EVG) in
the specific knowledge test (SKT) performance, opinion of satisfaction with the discipline (SAT) and learning
perception of the subject matter (LP) of a graduation discipline in the Physiotherapy course of the University of
Brasilia (UNB). This study is a randomized clinical trial with two groups: Experimental Group (EG): Attending
instead presential classes with extra time for EVG. Control Group (CG): only attending regular timeclasses. The
classes occurred once a week with the presence of both groups. Students allocated in EG needed to access the
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EVG platform once a week. After 17 weeks, the assessment tools were applied for the dependent variables: (1)
SKT, (2) SAT and (3) LP. The Student t test was used to compare the SKT means between groups and for the
absolute and relative frequencies, were used to report SAT and LP scales. The data was analyzed with
statistical significance of 5%. The sample consisted of a total of 71 students (22,83 [+3,35] years old), including
62 females (87,3%) and 9 males (12,7%) individuals. There was a significant statistical difference between EG
and CG in SKT (p=0.006), with the EG having higher means than CG. Regarding the secondary endpoints EG had
100% answers in categories 4 and 5, while the GC also showed responses in category 3. The study results
points that de EVG was able to improve the performance in the SKT. The SAT results may indicate that the use
of the EVG can increase the satisfaction with the discipline and the learning perception of the subject matter.
KEYWORDS: Teaching, Satisfaction, Learning Perception, Videogame, Physiotherapy, Ethics

RESUMO

O presente estudo teve como objetivo avaliar o efeito de longo prazo do video game educacional (VGE) no
desempenho em teste de conhecimentos especificos (TCE), opinido de satisfacdo com a disciplina (SAT) e
percepgdo de aprendizagem dos contetudos (PA) de uma disciplina da graduagdo em fisioterapia da
Universidade de Brasilia. Trata-se de um ensaio clinico randomizado com dois grupos: Grupo Experimental
(GE): aulas presencias e uso semanal do VGE extraclasse; Grupo Controle (GC): apenas aulas presenciais. As
aulas presenciais ocorreram uma vez por semana com ambos os grupos presentes. Os alunos do GE
precisaram acessar a plataforma do VGE uma vez por semana. Apds 17 semanas foram aplicados os
instrumentos de avaliagcdo das variaveis dependentes: (1) TCE; (2) SAT; (3) PA. Utilizamos o teste t Student para
comparar as médias do TCE entre os grupos e frequéncias absolutas e relativas para reportar as escalas SAT e
PA. Os dados foram analisados com nivel de significancia 5%. A amostra foi composta por um total de 71
alunos (22,83 [£3,35] anos de idade), sendo 62 individuos do sexo feminino (87,3%) e 09 do sexo masculinos
(12,7%). Houve diferenga estatisticamente significante entre GE e GC no TCE (p = 0.006), apresentando o GE
maior média que o GC. Em relagdo aos desfechos secunddrios O GE apresentou 100% das respostas nas
categorias 4 e 5, enquanto, o GC também apresentou respostas na categoria 3. Os resultados da pesquisa
indicaram que o VGE foi capaz de melhorar o desempenho em teste de conhecimentos especificos. Os
resultados de opinido parecem indicar que a utilizagdo do VGE pode aumentar a satisfagdo com a disciplina e a
percepgao de aprendizados do conteudo.

PALAVRAS-CHAVE: Ensino. Satisfacdo. Percepcio de Aprendizagem. Videogame. Fisioterapia. Etica.

RESUMEN

El estudio tuvo como objetivo evaluar el efecto a largo plazo del videojuego educativo (VJE) en la realizacién de
la prueba de conocimientos especificos (TCE), opinion de la satisfaccion con la disciplina (SAT) y la percepcion
de los contenidos de aprendizaje (PCA) del curso de graduacion en fisioterapia en la Universidad de Brasilia. Se
trata de un ensayo clinico aleatorizado con dos grupos: grupo experimental (GE): clases presenciales y uso
semanal de VJE extra clase; Grupo control (GC): sélo las clases presenciales. Las clases ocurrieran una vez por
semana con los dos grupos presentes. Los estudiantes del grupo GE necesitaban acesar a la plataforma VJE una
vez a la semana. Después de 17 semanas, se aplicaron los instrumentos de evaluacién de las variables
dependientes: TCE (l); (2) SAT; (3) PCA. Se utilizd el Test t de Student para comparar las medias del TCE entre
los grupos y las frecuencias absolutas y relativas, para informar las escalas del SAT y PCA. Los datos se
analizaron con nivel de significacidn de 5%. La muestra estuvo constituida por un total de 71 estudiantes
(22,83 [+ 3,35] afios), 62 mujeres (87,3%) y 09 hombres (12,7%). No hubo diferencias significativas entre GE y
GC en el TCE (p = 0,006), con GE teniendo medias superiores a GC. Mientras los criterios de valoracion
secundarios GE tuvo 100% de las respuestas en las categorias 4 y 5, mientras que el GC también mostré
respuestas en la categoria 3. Los resultados indicaron que el VJE fue capaz de mejorar el rendimiento en la
prueba de conocimientos especificos. Los resultados de laopiniones parecen indicar que la utilizacién del VJE
puede aumentar la satisfaccion con la disciplina y la percepciéon de los contenidos de aprendizaje.

PALABRAS CLAVE: Ensefianza.Satisfaccion.Percepcion de aprendizaje.Videojuego.Fisioterapia.Etica.
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INTRODUCTION

Education aims to develop brain functions, i.e., transform the way the brain works
through learning (Lee & Jones, p. 13-44, 2008). Learning promotes behavioral changes in
response to acquisition, consolidation and storage of certain information in the memory
(Mourdo, Melo, p. 309-314, 2011). In practice, the cognitive organization required to
decipher and understand information generates memory and learning (Ramos, 2013;
Weimtraub, Hawlistscheck, 2011, Rece, Pizner, 2002).

Several educational and neurobiological theories explain learning and, based on
these theories, teachers can evaluate how they are teaching (Tokuhama-Ezpinoza, 2008).
Nowadays, to succeed in learning, new ways of teaching using new theories and
technologies have been stimulated (Tokuhama-Espinoza, 2010). In this sense, dissemination
on the internet in educational spaces, inside and outside the classroom and, following the
same trend, the use of video games, is noteworthy (Alves, 2005).

The new forms of content presentation in the virtual world directly interfere in the
student expectations of school (Oliveira, 2010) and directly affect the educational demands
of the teacher, not only with regard to content, but to the emotional demands related to
the learning process. If the student feels satisfied with the teaching method, they can better
understand their evolution, motivating them to learn more. Thus, satisfaction presupposes a
relationship with motivation. To feel motivated an individual wants and is able to maintain
attention, concentration and effort during the time necessary to achieve the intended
objective (Boruchovitch, Bzuneck, 2010; Kahneman, 1999).

Educators have long recognized the potential of gaming software to teach. The 1980s
was a classic example of demand to obtain computers in the classroom to practice
educational games such as Oregon Trail, created to help teach geography. Currently, it is
known that these visual games can be excellent teaching tools (Gentile, Gentile, 2008).
Video games potentially stimulate the nervous system through visual stimuli, captured by
observing the screen, developing the player's attention and encouraging the acquisition of
short-term memory. Thus the student may have greater capacity to absorb and concentrate
on content (Lameira, Gawryszewski, Pereira, 2006).

Recognizing the importance of using new technology to facilitate a change in the
behavior of university students, the Technological Innovation Laboratory for Experience
Environments (ITAE) of the Technological Development Support Center (CDT) at the
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University of Brasilia (UnB) and the UnB physiotherapy program developed an educational
video game on an electronic platform calibrated with specific content from the Professional
Practice and Ethics in Physiotherapy discipline (EPDF) of the Physiotherapy program at UnB.
Considering this context, the objective of this study was to evaluate the long-term effects of
the extracurricular use of an educational video game (EVG) on performance in the specific
knowledge test, perception of learning the content covered during the semester and
satisfaction with the discipline in question. The studied population was young adults
students in higher education.

METHODS

Type of Study: this is a randomized clinical trial with two parallel groups.

Sample: Students enrolled on the Physiotherapy program in the compulsory subject
of EPDF (8th semester curriculum flow) participated in the study; the students were
required to be registered on the course. The present study did not adopt any exclusion
criterion for the selection of participants. The following were adopted as discontinuity
criteria: (1) frequency of attendance of less than 75% in the 17 meetings; (2) not accessing
the EVG platform at least once a week; (3) accessing the platform once a week but not
playing until the end of the task.

The students participating in the study were randomly assigned through a simple
draw into: (1) Experimental Group (EG) with extra-curricular access to the EVG; (2) Control
Group (CG) without access to the extra-curricular resource.

The research project and the informed consent (FICT) were submitted and approved
by the Research Ethics Committee of the Faculty of Health Sciences at UNB, opinion no.:
1.079.867. All students understood the research objectives and consented to participation
in the study by signing the FICT. There was no case of students being excluded from the
sample.

INSTRUMENTS

Educational Video game: access to the EVG was through the ITAE platform on the
CDT/UnB website. The platform is a modern virtual environment used for training through
online immersion games that can be molded according to requirements, with easy to
change contents, interacting with lights, sounds, movements and characters.
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The EVG created and used for this study was the quiz type (answers to questions). In
the game room it was possible to create and configure a room considering the following
aspects: 1 - type of game; 2 - individual, double or team game; 3 - response time to
guestions; 4 - play time; 5 - images used; 6 - auxiliary resources (texts, videos, etc.); 7 —
guestions in order or randomized. The game room was available until a new room was built
with new questions. The questions had four formats: multiple choice, single choice, true or
false and association between columns. By responding to questions, the players earned
resources to enter the game (points). The more resources they earned, the more moves
they could make. To finish the game, each participant was required to correctly answer all
the questions; anyone who did not answer the question within the time limit or got the
answer wrong was out of the game, after which they were required to re-access the room
and the wrong question through random distribution.

PROCEDURES

In the final 20 minutes of the first day of classes (in both semesters), students were
invited to participate in the study as volunteers. All the procedures relating to the allocation
of the groups, calibration of the video game and signature of the FICT were developed
blindly in relation to the teacher responsible for the EPDT discipline. During the course the
teacher taught all weekly classroom content as set out in the syllabus planning of the
course.

The students in the GE group were instructed to enter the platform at least once a
week with the use of a personal password and complete all the tasks required in the game.
The platform remained available to access during the opening time in each game room, so
the students had free access to the platform during this period. The educational video game
contained two types of question gaming options: (1) insignia puzzle of Physiotherapy
displayed on the screen (individual mode). The number of pieces of the figure increased, the
easiest puzzles were completed with the correct answer; (2) naval battle on the battlefield
in the case of double games (versus mode). The student earned ammunition to attack by
correctly answering the question, and moved to the next stage of the quiz.

Control of the players on the electronic platform was performed by the researcher
who monitored the number of times each student accessed the platform. To calibrate the
educational game with the course content, weekly, this same researcher was present in all
classes. Thus, new rooms in the video game, including new knowledge covered in the
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classroom, were available the day after the meeting. From this point on, the previous game
room was no longer available. Weekly support was offered to the students inthe EG group
via e-mail and a workshop at the Information Laboratory of the FCE.

Both groups attended the class together and at the end of the 17" week, assessment
instruments were applied for the dependent variables of the study.

Dependent study variables: the primary outcome of the study was the specific
knowledge test (SKT), that is, the final test to verify the learning of the content taught in the
discipline, such as moral and technical aspects related to the professional practice of
physiotherapy and specific ethics. The SKT was developed containing 80 questions including
single and multiple choices, relationships between columns and true or false options (0.125
points for each question). The students were allowed between 30 and 90 minutes to
perform the test. Incomplete or partially correct answers were considered completely
incorrect.

The secondary outcomes of the study were: (1) satisfaction with the discipline (SAT),
evaluated by means of a scale in the Likert format. The scale contained the following
response options: 1 - not at all satisfied; 2 - somewhat satisfied; 3 - neither satisfied nor
dissatisfied; 4 - satisfied; 5 - very satisfied; (2) the perception of the learning content (LP),
also evaluated by means of a scale in a Likert format. The scale contained the following
response options: 1 - learned nothing; 2 - learned little; 3 - neither learned nor not learned,;
4 - learned; 5 - learned a lot.

STATISTICAL ANALYSIS

The characterization of the subjects is presented as mean + SD. The Shapiro-Wilk test
was used to test the normality of the data of the primary outcome (continuous variable).
Considering these data presented normal distribution, the Student t test was used to
compare groups. The secondary outcomes (ordinal categorical variables) were presented as
absolute and relative frequencies. Data were analyzed using GraphPad Prism software
(version 6.0) with a significance level of 5% for the hypothesis test.

RESULTS

The sample was composed of a total of 71 students (22.83 [+ 3.35] years), 62 females
(87.3%) and 09 males (12.7%). Table 1 presents the profile separated by group and primary
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TABLE 1 - Characterization data of the sample and dependent variables of the study

Groups Age T o 0
(years) ini [ i) o o
Feminine | Masculine (1to5) (1to5)
= 9 = 9
EG =32 22.46 30 02 (6.2%) 9.07 (£ 0.60) 4 =19% 13T

5=81% 5=63%

= 0, = 0,
22.66 32 3=15% 3=10%

CG =39 07 (17.9%) | 8.58 (£ 0.64) 4 =39%% 4 =59%
+ o
(¥2.46) | (82.1%) 5 - a6% 5-31%

(£2.21) | (93.8%)

*Difference between groups (p = 0.006); SKT = specific knowledge test; SAT = satisfaction with the discipline
(categories 1 to 5); LP = perception of content learning (categories 1 to 5)

and secondary results. Each student accessed a total of 8 games rooms with an average
frequency of 1.43 (SD = 0.54) times through the ITAE platform.

There were significant differences between the EG and CG groups in the SKT (p =
0.006), with the EG presenting a higher average than the CG. Regarding the secondary
outcomes, the EG group, both for the SAT and LP, presented responses only in categories 4
(19% [SAT], 37% [LP]) and 5 (81% [SAT], 63% [LP]). In contrast, the CG also presented
responses in category 3 (15% [SAT], 10% [PA]). In the SAT, both the EG and CG groups
presented a higher percentage of responses in category 5 (very satisfied). Regarding the LP,
the EG presented a higher percentage of responses in category 5 (learned a lot), while the
CG presented a higher percentage of responses in category 4 (learned). The answers in
category 5, the highest values in the Likert scales, were 35% higher in the SAT and 32%
higher in the LP for the EG compared to the CG.

DISCUSSION

The present study aimed to evaluate the long-term effects of the extracurricular use
of an educational video game (EVG) on performance in the specific knowledge test (SKT),
the perception of learning (LP) of the content during the semester and also the satisfaction
(SAT) of the course. Our results has shown that EVG was able to improve performance in the
SKT, in general, it was instrumental in achieving a higher percentage of response in category
5 in the EG group.

For the EG, the EVG formed part of the teaching plan of the EPDF course, and the
students played with the ethical and moral rules of their own discipline. Due to the
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requirement of additional cognitive effort, the acquisition of information may have been
potentiated. The EG students were attentive to the content for longer through challenging
activities that involved questions, scores and game battles (naval). It is likely that might have
activated and evoked knowledge already acquired in in the classroom. Reconsolidation
through memory reinforcement and storage are direct effects of selective attention
(Mishrae, 2012; Figueiredo, Sbissa, 2013). In the study of Oei et al. (2013), 5 groups of
novice participants in video games, each with their mobile played for one hour per day, five
days per week for four weeks (20 hours). The conclusion of this study reinforces our primary
finding since according to these authors the formation of specific cognitive skills results
from playing the games that share the requirements commonly underpinning the desired
skills. Thus, cognitive development related to the game could be attributed to transfers
made. Therefore, the GE group may actually have benefited from the EVG to give better
performance in the SKT. The same authors confirmed that the aforementioned transfer to a
cognitive task is more likely if a common underlying ability is highly practiced in a video
game during the same cognitive task (Oei, Patterson 2015).

Regarding the SAT and LP, the results demonstrated a slight tendency to a higher
percentage of satisfaction with the course and perception of content learning in the EG
group. The EG presented 100% of answers in categories 4 and 5, while the CG also
presented responses in category 3. Responses in category 3 mean "neither satisfied nor
dissatisfied" (SAT; 15%) and "neither learned nor not learned" (LP, 10%). Thus, adding
together the categories 4 and 5, the CG obtained 87% (SAT) and 90% (LP). Furthermore,
when analyzing the responses in category 5, the EG presented percentages 35% higher (SAT)
and 32% higher (LP) than the CG. Even though we were able to highlight a trend using the
statistical analysis employed, it is not possible to say whether there were statistically
significant differences between the groups for the secondary variables.

Classic studies in the area of psychology regarding with motivation aspects point to
the fact that, in the educational context where games influence performance measures, the
motivation construct becomes further expanded (Hughes, Redfield, Martray, 1989).
Motivated by the score and/or winning or losing the games, students increasingly want to
try to win the game and move on to the next step (Boruchovitch, Bzuneck, 2010).
Motivation associated with the pleasure of playing evokes emotion, which potentiates
memory consolidation and storage (Garcia, 2015). Thus, motivation may have been an
attribute that created absolute and percentage differences between the groups regarding
the SAT and LP. Based on these opinions, it is assumed that the students in the EG group
were motivated when they responded only in categories 4 and 5. They were satisfied
because they trusted that they were memorizing knowledge through the EVG. Finally, the
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CG may have resented the fact that they were deprived access to the ITAE; however, they
were satisfied with the discipline.

Despite the popularity of video games among students and even among educators,
three pillars are considered fundamental for success in the use of games in the teaching
process: prepared educators; appropriate structure and planning and; quality and variability
of games available (Wang, 2009). Regarding the games used in the present study, the ITAE
enabled the intersection of entertainment, cognition and technology, achieving and offering
opportunities for the exercise and development of cognitive skills that were important in
the teaching-learning process. The ability to access the ITAE from any computer, at
convenient times and with colleagues in double games, probably relieved the students of
pressure situations common in a full classroom, providing a familiar atmosphere, emotional
security and the absence of tension or danger (Wojciechowski, Vosgerau, 2010). In this
sense, educational games facilitate recreational access to information and the exchange of
information between students and teachers in low risk situations and low pressure
environments. For Kashimoto (1998), playful behavior offers opportunities to experiment
with behaviors that, in normal situations, would often never be attempted due to fear of
error or punishment.

The main limitation of the present study was the fact that the participants knew to
which group their colleagues belonged. Thus, for example, a student in the control group
may have been frustrated by the fact that a well-known classmate had access to the EVG
while they did not. The present study also cannot affirm that the consolidated memory was
stored or that the contents of the EPDF would be available in the future. The subjective
nature of human experience is perhaps another limitation of the study. Among possibilities
such as texts, images, video lessons and dynamics of the classroom, the EVG is one more
supporting tool for the learning process. Despite this, we observed that the addition of this
instrument allowed for better performance in the SKT and the opinion scales. Despite this,
we emphasize that in all educational and interpersonal relations and circumstantial
situations, both in the classroom and out of it, emotional and psychological bias exists.

CONCLUSION

The results of this study indicate that the EVG was able to improve performance in
the specific knowledge test. The opinion results seem to indicate that the use of the EVG
can increase satisfaction with the discipline and perception of the learning content.
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