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ABSTRACT
This study aimed at understanding how physical therapy students
recognize a modern board game experience as an opportunity to
train socioemotional skills. Thirteen physical therapy students par-
ticipated in a learning experience using the Magic Maze board
game and were assessed in terms of critical thinking, empathy, and
problem-solving perceived experience. The facilitator’s perceptions
were also registered. Students showed to be goal oriented focus-
ing on choosing different solutions and reflecting critically on the
most suitable one. Magic Maze was classified as a relevant learning
method for other serious purposes.
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1 INTRODUCTION
Game-based experiences have been highlighted as an efficient strat-
egy to develop crucial socioemotional skills in healthcare con-
texts [1]. Game-based tools are considered innovative learning
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approaches in the higher education field, even though studies are
still scarce [2, 3]. However, using games as a tool to support the de-
velopment of socioemotional skills has already shown its potential
to train future health professionals, since it allows to stimulate col-
laborative learning experiences, using simulation scenarios [2, 4].

Herein, current study programs focus on technical skills and
do not prepare students to workplace challenges, despite the im-
portance of non-academic skills in real labor contexts and clinical
settings [5]. Previous studies support that the development of so-
cioemotional skills, such as critical thinking, empathy, and real
problem-solving stimulation, increases positive peer relationships,
collaborative teamwork, and quality in health practices [1, 7–9].
Training critical thinking requires students to use problem solving
skills and intuition, in order to formulate reliable decisions and
make appropriate medical decisions [7, 8].

Problem-solving skills are essential in health contexts, since they
promote faster solutions in response to patients needs and problems
[9, 10]. Empathy is an important communication skill that allows
understanding the personal experience of patients, increasing treat-
ment adherence and clinical outcomes. Studies indicated that health
professionals with high levels of empathy are more efficient, since
patients feel safer and more secure to express their problems and
thoughts [6, 7, 10, 11].

Critical thinking, problem solving and stablishing empathic re-
lationships are linked to the ability of decision-making and are
some of the most important indicators for interprofessional and
multidisciplinary efficient work in health teams [12]. In fact, being
able to make the right decisions at the right time is a crucial part of
leadership. However, sometimes making decisions under pressure
in health contexts can be very challenging, so assertiveness should
be worked, in order to avoid stressful situations that can lead to
labor stress [13].

Moudatsou et al. [9] observed in their study that a significant
percentage of health professionals have difficulty in adopting an
emphatic relationship with their patients. Some of the reasons men-
tioned were the high number of patients and the shortage of time,
the focus on therapy and the lack of education on empathy skills.
Hence, developing socioemotional skills should be an underlying
objective in health higher education programs, but also the subject
of the lifelong and continuous education of professionals.
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The development of these skills will allow health professionals
to identify and prioritize problems, provide appropriate and effi-
cient solutions, and develop mutual understanding, and confident
therapeutic building. Hence, in health care contexts it is important
to develop these socioemotional skills since they predict higher
levels of job performance, adequate job attitudes and an efficient
team performance [14].

Therefore, this study aimed at understanding how physical ther-
apy students perceive a modern board game experience as an op-
portunity to train socioemotional skills, such as critical thinking,
empathy and problem-solving.

2 METHODOLOGY
An exploratory study using self-report questionnaires was per-
formed with a convenience sample of 13 physical therapy students
recruited at the School of Health Sciences of Polytechnic Institute
of Leiria. Participants were included if they were: >18 years old;
physical therapy students and if they agreed to voluntarily par-
ticipate in a Modern Board Game (MBG) play session. The game
session resulted from playing and reflecting on the behavior and
learning game outcomes, supported by a teacher that acted as a
game facilitator to teach the game and conduct the debriefing stage
after playing the game by selecting a MBG (Sousa & Bernardo) that
fostered collaboration experiences we expected to engage students
in a fun and learning experience. Respondents who refused to par-
ticipate or joined in other similar activities were excluded. Of the
sixty-six students initially interested, 36 declined to participate due
to difficulties in school scheduling or because they do not consider
it as a significant learning experience for the clinical practice.

Eligible students received detailed information about the proce-
dures and an online link to access the questionnaires by email. All
electronic data collection procedures were delivered using Google
Forms. All the procedures performed in this study complied with
the ethical standards of the 1964 Helsinki Declaration and the Insti-
tution Ethical Committee.

2.1 Maze protocol – a learning experience
Magic Maze is a real-time cooperative board game where players
control four character pawns [15, 16] there is a limited time and
restricted communication among players. Each player can only
perform a specific action, like moving a character in a particular
direction or discovering new tile actions. The game is modular. It
is possible to add more complexity to increase the challenge. The
Magic Maze game can be played from 3 to 8 players in about 15
minutes.

For the serious game approach, the research team adapted Magic
Maze to deliver a serious game experience to physical therapy
students. The mudding approaches were adopted, in order to profit
from the playable dimension of existing modern board games and
tweak the game to deliver specific goals [17–19]. In the case of the
Magic Maze game, the adaptation was minor. The research team
simplified the rules, allowed players time to discuss during the
hourglass activation square, and established a sequence of several
plays of the same game. By playing Magic Maze, players should
be able to identify what was necessary to foster collaboration. A
facilitator taught the game and conducted a final debriefing [20, 21].

Debriefing allowed students to reflect on their experiences and on
how the game helped them frame the necessary conditions to foster
collaboration in a project or activity. The facilitator divided students
into 4 and 5 player teams. Students played the game several times.
In each new play, the facilitator increased the difficulty and added
new rules. Players could discuss the game strategy for one minute
when they paused the game. Players could stop the game by moving
into a red hourglass square if they wished.

Each hourglass space had one-time use. The facilitator controlled
the pause time and added the tile that marked the used action space.
Just one exit was used for all character pawns. All the other maze
tiles, with the multiple exits and special challenges, were removed.
A process of 3 steps of play was established. The first step was
playing to learn the game. Then, each team played again with
the portals and changing place when the time paused. The final
step transformed the collaborative experience into a competitive
championship, one team versus another team. In this third step of
play, the facilitator recorded the time each team spent finishing the
challenge. Before every new round, teams could gather to discuss
playing strategies to improve their performance. The two-hour class
was enough to prepare the game introduction and the three-step
game dynamic. That was possible because we used several copies
of magic maze, allowing simultaneous play.

2.2 Magic Maze protocol – An analog serious
game process

The adopted process to transform Magic Maze into a serious game
followed a three-step process that have the potential adapted to
other game-based approaches. The objective was to deliver a collab-
orative experience where players felt empowered to express critical
thinking, empathy, and problem-solving. In Step 1 the facilitator
explained the game rules and the options players had to achieve
goals. During the first step, the game complexity was to the mini-
mum possible, and each team of players explored the game at their
rhythm. In Step 2 each team tried to play as efficient as possible, still
supported by the facilitator. Stage 3 created a competition where
each team tried to do better than the other. After the three steps,
the facilitator conducted a debriefing stage to reflect on the playing
experience and learning outcomes [22].

2.3 Instruments to assess the game-based
learning experience

There was a gaming experience survey to be fulfilled by students
(i.e., players) and a game observation survey to be fulfilled by the
facilitator. Both instruments were created based on Bandura’s in-
structions on how to build instruments to assess game-based ex-
periences, as no prior survey existed, specifically in this field [23].
Players’ experience survey was previously created by the research
team to evaluate the socioemotional players’ experience regarding
critical thinking, empathy and problem solving.

Each of these questions received a quotation from 1-5 with a
minimum of 5 points and a maximum of 25 points. The facilitator
used a survey to register students answers about what the necessary
conditions to foster collaboration are, with a quotation from 1-2
(slight % time session); 3-4 (moderate % time session) and 5-7 points
(strong % time session).
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Table 1: Socio-emotional subdomains characterization in physical therapy student

Items M± SD
Empathy (5-25) 17.4±3.3
Interpersonal relationship with other group members 3.1±1.4
Type of communication 3.1±1.4
Active listening 2.9±1.6
Significant behaviors (enthusiasm; competitiveness) 4.4±0.7
Positive reinforcement towards other group members 3.4±1.0
Critical thinking (5-25) 16.8±2.8
Logic of performance in the game itself 3.8±.0.9
Logic of performance in the game of other players 3.9±0.8
Sharing doubts and uncertainties 3.5±1.0
Clarity of information using verbal language 2.4±1.5
Clarity of information using non-verbal language 3.2±1.0
Problem solving (5-25) 17.9±2.7
Problem identification 3.6±0.8
Focus on solution at the expense of the problem 3.8±0.7
Considering the different solutions 3.6±1.0
Choosing the most suitable option 3.4±0.7
Critical reflection on the option taken 3.4±0.8

Notes: M = mean; SD = Standard deviation

2.4 Data analysis
The players experience survey was analyzed considering the aver-
age and percentage of the different answers (% slight; % moderate;
% strong), in terms of socioemotional players’ experience and stu-
dents’ perceptions on the serious dimension of game-based experi-
ence. Correlations between these two dimensions were calculated
using the Pearson test (p<0.05).

Two blinded evaluators were involved in the analysis and in the
classification of the students’ opinions about other serious appli-
cations of the Magic Maze. After performing a first classification,
the evaluators arranged a remote consensus meeting. Data on the
facilitators’ perceptions were considered in terms of the percentage
of time that the group demonstrated a certain behavior.

3 RESULTS
3.1 Socioemotional skills characterization
Health students of physical therapy studies presented higher scores,
(Table 1), in problem-solving (17.9±2.7), followed by empathy
(17.4±3.3), and critical thinking (16.8±2.8).

By socioemotional domains, students indicated that physical
therapy students found significant behaviors, as competitiveness
and enthusiasm (4.4±0.7; 38.1%) quite relevant and valued a lot the
interpersonal relationships with others (3.9±0.6; 57.6%), during the
game experience. On the other hand, active listening was the least
scored, according to student´s perception (2.9±1.6), although 28.6%
of the participants have considered it, as a relevant domain.

Critical thinking outcomes showed that students really perceived
the logic of performance of their game (3.8±0.9; 47.6%), as the other
players (3.9±0.8; 42.9%), and they also felt a moderate (23.8%) to
high (28.6%) freedom to ask and share doubts and uncertainty with
others (3.5±1.0). However, students indicated some difficulties in

perceiving clearly the transmission of information through ver-
bal language, oscillating between slight (19%) to moderate (14.3%).
Finally, problem solving results revealed that students felt that
they were able to identify the problem during the game experi-
ence (3.6±0.8; 33.3%), to focus on its resolution (3.8±0.7; moderately
23.8% to high: 28.6%), consider different solutions (3.6±1.0; 38.1%),
choose critically (3.4±0.8; 33.3%) the more suitable solution (3.4±0.7;
moderately 28.6% to high: 28.6%).

3.2 Correlations among socioemotional
domains

A significant positive and strong correlation was observed between
critical thinking and problem-solving skills (r=0.84; p≤0.001), which
means higher scores in critical thinking subdomains are related to
higher scores in the ability of problem solving. No relationships
were observed between empathy and critical thinking (p=0.09) or
problem solving (p=0.20).

3.3 Facilitator´s experience
The facilitator explained the game’s objectives of the session and
the students. Students learned the game fast. After the first play,
all the players were ready to play the game competitively. The
sequence of multiple play sessions of Magic Maze, with increasing
complexity, allowed players to learn the game and define strategies
to improve their performance. The process proved how important
it is to define a progressive method to learn a new game [20, 24].
During the debriefing process, the facilitator asked students what
the necessary conditions to foster collaboration were. As showed
in Table 2, 90% of the students strongly expressed the importance
of a clear communication, 85% mentioned the knowledge of each
player task, 80% mentioned continuous attention, 80% referred the
definition of a strategy everyone could follow and 75% mentioned
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Table 2: Conditions to foster collaboration perception

Slight (1-2) Moderate (3-4) Strong (5-7)

Knowledge of each player task 5 10 85
Continuous attention 0 20 80
Trusting peers 10 15 75
Stablishing clear communication 0 10 90
Defining a strategy to everyone 5 15 80

trusting peers. Players referred that the game was very stressful
due to time and communication restraints. Although they liked the
collaborative approach, players said they were undoubtedly more
engaged when the championship began. The team goals were more
meaningful for the player when they were competing against other
teams.

4 DISCUSSION
The results exhibited that the Magic Maze Game can be an engaging
prime strategy to stimulate socioemotional skills. Physical therapy
students presented higher scores in problem solving skill perception,
followed by empathy and critical thinking. In fact, previous studies
suggested that these skills are key indicators to foster cooperation
and effectiveness in health care teams and contexts [1, 7–9].

Care includes kindness and compassion for other´s well-being.
Therefore, establishing empathic relationships promotes high qual-
ity care and mutual help in clinical and stressful clinical settings
[25]. Hence, health professionals can suffer from an enormous pres-
sure, which can interfere in acute medical decision-making. Thus,
critical thinking as sharing doubts, having a clear communication,
avoiding oversimplifications, and considering other approaches is
mandatory to problem solving and decision-making effectiveness
[26]. Students achieve effective learning outcomes through rep-
etition, memorization, and reflection, and thereby enhance their
problem solving skill [27]. However, in current study programs
students are passive learners, which can have a negative effect on
learning, as they adopt the information without analyzing it, in-
terpreting it and thinking critically [28]. Rodzalana e Saatb [28]
carried out a study with undergraduate students, and their findings
indicated that students perceived themselves has having highly
critical thinking and problem solving skills. Nevertheless, when
given a difficult task with limited time and with unfamiliar indi-
viduals, they stated that feelings have weakened their judgement.
This suggests that the ability to make accurate decisions in problem
solving may decrease, when they feel uncomfortable and under
pressure, which then leads to stress in work. These findings suggest
that a game-based experience, using magic maze game can be used
as an innovative education tool in socioemotional skills training.
Therefore, critical thinking, empathy and problem solving abilities,
are fundamental in future health contexts as they are predictors of
outcomes which include job satisfaction, effective communication,
decision-making, therapeutic adherence, quality of life, team-work
collaboration, and accurate diagnosis and treatment [9, 29]. The
MBG designs can support engaging and effective learning activ-
ities when used in a systemic approach that allows progressive

learning, empowerment and reflecting through debriefing on the
experiences.

5 CONCLUSION
Physical therapy students self-perceived this experience with the
Magic Maze game as significant to learn relevant socioemotional
skills, especially real problem solving. The facilitator’s perceptions
confirmed that they were immersed and emotionally involved in
this learning experience. Students also indicated the importance
of the other significant behaviors, of positive reinforcement and
of critical thinking to foster collaboration and teamwork, which is
essential in health professional workplaces.
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