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Abstract

This article presents the findings on which elements in a game-based simulation affect
learning clinical reasoning in nursing education. By using engaging gaming elements in
virtual simulations and integrating the clinical reasoning process into game mechanics,
games can enhance learning clinical reasoning and offer meaningful learning
experiences. The study was designed to explore how nursing students experience
gaming and learning when playing a simulation game, as well as which gaming elements
explain learning clinical reasoning. The data was collected by questionnaire from nursing
students (N = 166) in autumn 2014 over thirteen gaming sessions. The findings showed
that usability, application of nursing knowledge, and exploration have the most impact
on learning clinical reasoning when playing simulation games. Findings also revealed
that authentic patient-related experiences, feedback, and reflection have an indirect
effect on learning clinical reasoning. Based on these results, more efficient simulation
games to improve clinical reasoning may be developed.
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1. Introduction

Serious gaming is a valuable technology that improves learning and competence development in the
healthcare sector by taking a student-oriented approach to education [1]. Serious games are used in
health promotion [2], prevention [3], therapy [4], and rehabilitation [5]. One important use is
professional training [6-9]. The majority of serious games used for educational purposes are
simulations, with health disciplines being the most popular [10], and first aid being the field with the
highest number of developed games [1]. Identifying high-risk patients, delivering safe and effective
care, and preventing patient complications are prerequisites for ensuring patient safety and high quality
patient care. Virtual scenarios provide a safe learning environment to practice patient care without
harming real patients and learn from mistakes [11-12]. The use of medium and/or high fidelity
simulation using manikins has been proven effective learning method for clinical learning [13] and
their use has increased in last two decades. However, embedding serious games in nursing curriculum
is insufficient. There is not much evidence on how students learn professional nursing through gaming
or the effectiveness of games. Embedding game-based learning into curriculum requires nursing
educators’ knowledge and experience on how to evaluate games and their effectiveness. In recent years,
frameworks for evaluating game-based learning and effectiveness of games have been developed to
help educators to implement games in educational setting [14-15].

Simulation has a positive effect on student’s knowledge acquisition, communication skills, self-
confidence, satisfaction and level of engagement in learning [16], and it increases student’s knowledge
and self-efficacy [17]. Interprofessional simulation increases confidence, knowledge, leadership,
teamwork, and communication skills [18]. However, simulation delivered in classroom setting is
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expensive and time-consuming requiring space and personnel resources [19-20]. The benefit of game-
based simulation over classroom simulation is that it can be duplicated and distributed to an unlimited
number of learners at any time and any place, and it permits repetition a number of times [11, 21]. In
games, learners can proceed at their own pace and assess their own progress since the game tracks
players’ every action [21]. Cant and Cooper [6] found that most simulation-based nursing e-learning
programs focus on the teaching of procedural skills, usually related to holistic patient care. However,
there exists evidence that games can also be used to learn clinical reasoning (CR) [8-9, 22], which is
one of the core competencies of professional nursing. Care of critically ill patients often involves
complicated decisions undertaken rapidly in complex healthcare environments. Based on a recent study
[23], game-based simulations are seen as an ideal space for experiential learning to occur. In well-
designed serious games, action-reflection cycles are written into the game mechanics. Squire [24]
defines “designed experience” as one that emerges from a dialogue between the player’s dynamic action
and the context of the digital world in which they act. Gaming is an ongoing problem solving activity
where the player identifies problems, sets goals to solve the problem, takes action, receives feedback,
and reflects on that feedback [25]. CR can be seen as a problem-solving activity [26], and thus, designed
experiences in games can provide an engaging learning environment for nursing students to begin
developing expertise through simulated real-world practice [25]. Building the game mechanics around
the CR process supports learning of CR by giving students a systematic approach to follow [8, 27].
However, not all nursing students benefit from games. Koivisto et al. [27] found that those nursing
students that do not play digital games at all learned less than those who play daily or occasionally.
However, it can be the other way around: previous gaming experience may have negative impact on
learning, as game players are used to high levels of animations and graphics, interactivity, and fidelity
that immerse them in the activity [28].

The purpose of the study was to describe and explain how nursing students learn CR by playing a
simulation game. This study is part of a design-based research project that aims to create, implement,
and redesign a 3D simulation game for nursing education. For present purposes, simulation games are
defined as virtual scenarios delivered in web-based, mobile, or virtual reality learning environments
that integrate gaming elements with learning objectives, in which learners simulate real-world
situations and emulate the roles of healthcare professionals [23].

2. Theoretical framework

Nursing students are required to gain competence in CR [22, 30]. Lewett-Jones et al. [22] define CR as
a “logical, dynamic and ongoing process by which nurses collect cues, process the information, come
to an understanding of a patient’s problem or situation, plan and implement interventions, evaluate
outcomes, and reflect on and learn from the process”. Koivisto et al. [23] applied the phases of Lewett-
Jones’s CR cycle in their study, which investigated how nursing students learn clinical reasoning by
playing games. According the findings of the study, learning CR by playing games consists of six
phases: learn to collect information; process information; identify problems/issues; establish goals; take
action; and evaluate outcomes [see 27]. In this study, the elements considered to be important for
learning CR by playing games are: authentic patient-related experiences; active participation in patient
care; application of nursing knowledge; exploration; feedback; reflection; collaborative gaming; and
usability. These elements will be introduced by reflecting on the results of previous studies and are
presented as the theoretical framework of the study (Figure 1).

Authentic Active Application of
patient-related | | participation in nursing Exploration Feedback Reflection Collaborative Usability
expenences patlem care knowlcdge gaming

C Learning clinical reasoning through playing simulation game >
L S

earn to collect information, process information, identify problems/issues, establish goals, take action and evaluate outcome:

Figure 1. Theoretical framework of learning clinical reasoning through playing a simulation game
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Authentic patient-related experiences engage nursing students in CR activities through simulation
games [23]. Authenticity and reliability of the patient scenarios helps support learning [9, 30-33].
Research shows that students’ negative experiences with virtual simulations are connected to lack of
authenticity and clinical realism in the scenarios [9, 34-35]. Koivisto et al. [23] found similar results in
that realistic scenarios are important for learning, and their study also revealed that interaction between
the player and the game is essential. Interaction is the essence of a clinical relationship, thus interaction
enables realistic and engaging learning experiences.

Active participation in patient care during gaming prepares students to make the correct decision
in CR situations [23]. Learning through games requires that learners can be active agents [36]. In virtual
simulations, students become actively involved with the patient and the situation [30, 37]. Games
provide opportunities for students to be active decision makers, including situations requiring quick
decisions [23], and create opportunities for CR through acting and thinking while gaming [27].
McCallum et al. [38] found that students may not have the opportunity to make decisions in clinical
placement, which could cause uncertainty about the skills required to make decisions in the future.
They found that virtual simulation experiences provided students with the opportunity to practice
decision-making, which gave them more confidence.

Application of nursing knowledge during gaming bridges the gap between theory and practice.
Through games, nursing students can apply previously acquired theoretical and practical knowledge,
as well as their experiences with patient care, in order to resolve patient scenarios [see 23, 39].
Simulation in general enables the application of knowledge and learning CR by putting theory into
practice [22]. McCallum et al. [38] explored nursing students’ decision-making through virtual
scenario-based activity. They found that students made decisions based on theories they had learned
and experiences they had gained from clinical practice. Nursing students have reported that virtual
cases force them to consider what is important, and that they were able to apply their knowledge and
skills [9].

Exploring while playing provides opportunities to improve performance. Exploration refers to
attempting something, making mistakes and learning from them, and repeating this process during
gameplay [see 23, 40-41]. Kidd et al. [42] found that students regarded a positive aspect of virtual
simulations to be that they were able to make mistakes without consequences for real patients.
Repetition helps nursing students to internalise and automate procedures, teaching them to prioritise
by making their own decisions and seeing the concrete consequences, thus preparing students for real
CR situations [23, 34]. Lewett-Jones et al. [43] found that simulation with manikins was a good way
for students to demonstrate their CR skills, but virtual cases can also be used for assessing CR [9].

Feedback from performance is necessary in order for a student to benefit fully from their gaming
experience. Feedback can be corrective, when learners are told if their answers are right or wrong, or
explanatory, when the game provides the right and wrong answers together with explanations [see 44].
In any case, correction of errors during gameplay is associated with good learning outcomes [44-45].
Tsai et al. [46] studied how different feedback types affected the effectiveness of knowledge acquisition
on game-based formative assessment in an online learning environment. They blended four types of
feedback: immediate feedback (IF), delayed feedback (DF), knowledge of correct response (KCR), and
elaborated feedback (EF). IF provides instant feedback to learners after completing an assessment or
question. DF provides feedback messages after a few minutes or longer. KCR feedback offers the
correct answer, whereas EF may or may not reveal the correct answer, but provides a detailed message
that comprises information or clues relevant to the question, thus guiding learners toward the correct
response. They concluded that providing immediate elaborated feedback promotes learning, and that
different feedback types (IEF and non-IEF) significantly affect learning effectiveness. Erhel and Jamet
[44] argue that digital learning games, accompanied by features such as feedback containing the correct
responses, help students mobilize deep cognitive processes while learning. Goldberg and Cannon-
Bowers [47] also found that the inclusion of explicit feedback, regardless of the source, significantly
improved performance in the training scenario. Nursing students favour immediate feedback on their
performance [23, 48], and feel that the best feedback during gameplay is a change in the patient’s
clinical condition [23].

Reflection is critical for the development of clinical knowledge and improvement in CR [22, 26,
49]. According to Kuiper and Pesut [50], reflective CR in nursing practice depends on the development
of both cognitive (critical thinking) and metacognitive (reflective thinking) skill acquisition. They
argue that self-evaluation is a key factor in reflection, which influences critical thinking and the
development of CR skills. Likewise, according to Bulman et al. [51], self-reflection is connected to
professional development. Guiding and supporting the reflective process therefore promotes greater
levels of reflectivity [50]. By embedding reflective activities in nursing simulation games [6],
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developers can provide opportunities for students to reflect on the results of their actions and
performance both during and afterward [23, 26, 52]. While gaming, learners can reflect in action during
the simulation and reflect on action after [53]. Tanner [26] defines reflection-in-action as nurses’ ability
to “read” the patient and plan interventions based on that assessment, and argues that much of this
reflection-in-action is tacit and not obvious. Reflection-on-action, on the other hand, exposes what
nurses gain from their experience and contributes to their ongoing development of clinical knowledge
as well as their capacity for CR in the future [26]. Gaming provides students with opportunities to
reflect on their learning through feedback, enabling learners to construct new mental models and
discover new and better solutions to the problems encountered [54]. Georg and Zary [45] found that
nursing students used immediate feedback for reflecting and identifying their knowledge and learning
needs. Koivisto et al. [23] found similar results suggesting that the provision of reasoning for correct
choices helps students to reflect both on decisions they have made and on their underlying knowledge.
Feedback at the end of the game causes the players to consider and learn from their actions. The effects
of the player’s actions on the patient’s clinical condition are important for seeing the consequences of
said actions. Teixeira et al. [52] found that debriefing after a simulation allows students to reflect on
the results of their actions and performance regarding patient care. It also made it possible to analyse
mistakes that may be avoided in similar situations in the future, thus increasing patient safety.

Collaborative gaming enables students to reflect together on the patient scenarios and the clinical
decisions they made while playing. Scenario-based simulation is good way to practise collaborative
decision-making in education because it allows students to support one another’s knowledge and skill
acquisition [56]. Harmon and Thompson [57] studied whether collaborative activities were effective in
improving nursing students’ CR skills. They found that students processed information together using
their shared theoretical knowledge, and that students’ CR skills increased significantly with
collaboration. In a study by Koivisto et al. [23], nursing students reported that they learned to make
decisions in cooperation with other students even though the game was a single-player game. Rigby
and Ryan [58] also state that players can find satisfaction through relatedness even in single-player
games. Collaborative gaming offers opportunities for social relatedness and shared decision-making,
which are important in patient care and may further enhance student learning [23].

Usability of a game has an impact on learning through gaming. Research shows that if gamers feel
it is easy to become familiar with and get involved in a game, they will prefer it and increase their
intention to continue using it [59]. Conversely, technical difficulties in virtual technologies may
decrease their educational value [42]. Zhua et al. [59] adopted the technology acceptance model (TAM)
to investigate factors affecting player acceptance of games. The technology acceptance model,
developed by Davis, Bagozzi and Warshaw [60], has been used to explain whether users accept a new
technology. Perceived usefulness is defined as the prospective user's subjective probability that using
a specific application system will increase his or her job performance within an organizational context.
Perceived ease of use refers to the degree to which the prospective user expects the target system to be
free of effort. Zhua et al. [59] found that the perceived ease of use of online games had positive effects
on perceived usefulness and user attitude, and perceived usefulness also had a positive effect on user
attitude. They also found that user-perceived trust and attitude correlated positively with user intention
of use. Heinrichs et al. [61] found that, in spite of participants experiencing technical difficulties during
the virtual reality simulation, they thought it was useful for clinical skills training and team training.
Fonseca et al. [48] evaluated 14 nursing students’ perception on the serious game eBaby. They stated
that the game could motivate students to learn. Students felt that the game was easy to use, and they
perceived it useful because they could practice clinical assessment of preterm infants, apply their
theoretical knowledge, and reflect on practice and the acquisition of new knowledge. In Georg and
Zary’s study [55] where they investigated nursing students” (N=50) perceived usefulness of the web-
based Virtual Patients, formative feedback was given to students immediately after completing the
encounter with the virtual patients. Students evaluated the perceived usefulness of the feedback at a
medium level (out of medium, high, and very high level). Usefulness regarding learning CR was rated
high.

3. Purpose of the study

The purpose of this study was to describe and explain how nursing students can learn clinical reasoning
by playing a simulation game. The research questions were:

1. How do nursing students experience gaming and learning when playing a simulation game?

2. What elements explain learning clinical reasoning when playing a simulation game?
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4. Method

4.1 Data collection

In this research, purposive sampling was used to enable selection of certain subjects or events for
inclusion in the study [62]. Data were collected during 13 gaming sessions from nursing students who
participated in a surgical nursing course in autumn 2014 at two of Finland’s largest universities of
applied sciences. Permissions were obtained from the directors of the universities. The gaming session
was one of the course’s pedagogical solutions; in total, 166 undergraduate nursing students participated
in these sessions. Participants were fully informed about the research at the beginning of the gaming
session, both orally and with an information sheet. They were told that completion of the questionnaire
was voluntary and that they could withdraw from the study at any time. They were asked to sign a form
confirming their consent and participation.

More than half (54.8 %) of the participating students (N = 166) were in the age group 21-25, and
the majority were in their second year of study. 60% of the participants had less than one year of work
experience in the social and health services. In total, 63.2% played digital games occasionally (weekly,
about once a month, or less often). Participants played a Finnish version of the game, involving two to
five postoperative patient scenarios. While some participants played the scenarios only once, most
repeated the scenarios at least once. The gaming sessions were of 30-40-minute duration. After
gameplay, all participants were asked to complete an online questionnaire. All information was
processed confidentially.

The prototype of the CareMe simulation game used in this study is a single-player game developed
at the University of Applied Sciences in Helsinki (Figure 2). The game was designed in collaboration
with researchers, nurse educators, students, programmers, a 3D artist and an interface designer through
iterative cycles of designing, testing, and refining the prototype [see 63-64]. In table 1, the learning and
game mechanics of CareMe simulation game are presented by applying Arnab et al’s [14] Learning
Mechanics-Game Mechanics map. The Unity development platform was used to create the game. The
game consists of patient scenarios, which are events designed around a specific clinical situation
requiring clinical reasoning. The game mechanics are built around the clinical reasoning process. In
the game, the player takes the role of nurse. The game view includes a 3D character (the patient) in a
3D environment representing hospital ward, with authentic reactions and equipment. The game is
immersive in that it focuses on genuine patient concerns and the willingness of the player to help the
patient. The system provides for immediate, sustained, and cumulative feedback in the form of
reasoning, points, patient reactions, in-game facilitator’s comments, and success and failure effects.
The game also has a fast-paced complication mode, in which players compete against time and must
make quick decisions.

You can only ask 4

questions that you

think are the most ||
important

How are you feeling?

What day is today?
Have you eaten?
Do you know where you are?

Are you feeling cold?

Figure 2. Screenshot from the simulation game
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Table 1. Learning and game mechanics in CareMe simulation game

Learning Game mechanics
mechanics
Simulation Realism
Instructional Role play
Guidance Simulate/Response
Observation Cut Scenes/Story

Participation
Question & Answer

Strategy/Planning
Question & Answer

Identify Levels
Plan Time pressure
Experimentation Metagame
Action/Task Rewards/Penalties
Assessment Assessment
Feedback Feedback
Reflect Action Points
Analyse
Repetition

Responsibility

4.2 Instrument

As no instrument that measures learning clinical reasoning through playing a simulation game was
available, an instrument was purposefully developed for this ongoing research project. The instrument
was developed based on the theoretical framework of this study (Figure 1.). Subscales and items are
presented in Appendix 1. Subscale 1, learning clinical reasoning through gaming, consists of six phases
of the clinical reasoning process: learn to collect information, process information, identify
problems/issues, establish goals, take action, and evaluate outcomes. Descriptive results from students’
experiences of learning clinical reasoning through gaming are presented elsewhere [see 27]. Subscales
2 authentic patient-related experiences; 3 active participation in patient care; 4 application of nursing
knowledge; 5 exploration; 6 feedback; 7 reflection; 8 collaborative gaming; and 9 usability are the eight
important elements for successfully learning clinical reasoning through gaming. Participants evaluated
the game and learning with a four-point Likert scale (definitely agree-definitely disagree). The
instrument was pilot-tested with five nursing students. Some changes were made to the items,
measurement scales, and instructions to respondents.

4.3 Statistical Analysis

Data analysis was performed using the statistical program SPSS 22.0. Descriptive statistics and
frequency tables were used to characterize variables. Sum variables were formed according to
theoretical categories. These were obtained by adding up the coded answers and dividing the calculated
sum by the number of variables. Therefore, the sum variables have the same scale as individual items.
The sum variables’ reliability was evaluated by calculating Cronbach’s alpha coefficients, and by
examining the compatibility of single questions with the instrument through item analysis.
Dependencies between sum variables were examined with Pearson correlation coefficients. The
stepwise linear regression model was used to discover statistically significant predictors for learning
clinical reasoning through gaming. Observed significance levels of < 0.05 were considered to be
statistically significant. Exact p-values are reported in text.
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5. Results

5.1 Nursing students’ experiences of gaming and learning when playing a
simulation game

Of the above subscales, students reported that subscale 5, exploration, rated best (M = 3.52, SD = 0.492)
and subscale 8, collaborative gaming, rated least (M = 2.94, SD = 0.837) (Table 2). For single items,
item 5.3 “I can make mistakes safely in the game” had the highest mean value (M = 3.7, SD = 0.558).
Item 2.5 “Patient interaction felt real” had the lowest mean value (M = 2.33, SD = 0.91). For item 7.4
“While playing I considered decisions together with other students”, the answers varied (SD = 1.037).

Table 2. Nursing students’ experiences of the game and learning when playing a simulation
game (N = 163-166).

Subscales Mean Standard | Cronbach’s
deviation | alpha
1. Learning clinical reasoning through gaming (6 | 3.08 0.713 0.922
items)*
2. Authentic patient-related experiences (5 items) 3.0 0.509 0.718
3. Active participation in patient care (1 item) 311 0.75 -
4. Application of nursing knowledge (3 items) 3.25 0.633 0.751
5. Exploration (4 items) 3.52 0.492 0.753
6. Feedback (8 items) 31 0.549 0.851
7. Reflection (5 items) 2.99 0.573 0.682
8. Collaborative gaming (2 items) 2.94 0.837 0.759
9. Usability (7 items) 3.09 0.606 0.873

*Scale: 5 = very much, 4 = quite a lot, 3 = moderately, 2 = somewhat, 1 = not at all
Scale: 4 = definitely agree, 3 = somewhat agree, 2 = somewhat disagree, 1 = definitely disagree

5.2 Elements explaining learning clinical reasoning through playing a
simulation game

The elements of learning clinical reasoning through playing a simulation game showed strong positive
correlations with each other (Table 3). Dependence between the elements was statistically significant.
The strongest correlation was between subscale 4, application of nursing knowledge, and subscale 9
usability (r = 0.757). The weakest correlation was between subscale 8, collaborative gaming, and
subscale 3, active participation in patient care (r = 0.220).
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Table 3. Correlations between the elements of learning clinical reasoning through playing
simulation game

1. 2. 3. 4. 5. 6. 7. 8. 9.
Learning | Authen- | Active | Applica | Explor | Feed- Reflec- | Colla- Usability
clinical tic particip | tion of ation back tion borative
reason- patient ation in | nursing gaming
ing related patient | know-
through experi- care ledge
gaming ences

1. 1 0.497 0.328 0.594 0.387 | 0.481 0.569 0.379 0.622
Learning
clinical
reasoning
through
gaming

2. 1 0.451 0.616 0.519 | 0.538 0.541 0.337 0.615
Authentic
patient
related
experience
S

3. 1 0.449 0.325 | 0.380 0.381 0.220 0.376
Active
participati
onin
patient
care

4, 1 0.611 | 0.612 | 0.714 0.448 0.757
Applicatio
n of

nursing
knowledge

5. 1 0.469 0.522 0.369 0.711
Explorat-
ion

6. 1 0.527 0.313 0.580
Feedback

7. 1 0.701 0.699
Reflection

8. 1 0.499
Collaborati
Ve gaming

9. 1
Usability

At this point, the stepwise regression model was used to determine what factors explain learning
clinical reasoning through gaming. Three predictors were significant in the stepwise regression model.
The selected regression model predicted elements of learning CR by gaming effectively (R? = .49,
F(3,157) = 50.925, p < .001) (Table 4). Subscales 9 usability, 4 application of nursing knowledge, and
5 exploration had a positive and significant relationship with learning clinical reasoning through
gaming. Subscale 9 usability was the most important factor explaining learning clinical reasoning
through gaming. A second important factor was subscale 4, application of nursing knowledge, while
the weakest was subscale 5 exploration.

Subscales 2 authentic patient related experiences, 6 feedback, and 7 reflection had an indirect
effect on learning CR through gaming. Subscale 9 usability had strong positive correlation (r > 0.7)
with subscales 4 application of nursing knowledge (r = 0.757), and 5 exploration (r = 0.711). In

International Journal of Serious Games Volume 3, Issue 4, December 2016
ISSN: 2384-8766 http://dx.doi.org/10.17083/ijsg.v3i4.136


http://journal.seriousgamessociety.org/

Koivisto J.-M., Elements Explaining Learning Clinical Reasoning Using Simulation Games pag. 37

addition, it had moderate positive correlation (r > 0.5) with subscales 2 authentic patient related
experiences (r = 0.615), 6 feedback (r = 0.580), and 7 reflection (r = 0.699). Subscale 4 application of
nursing knowledge had strong positive correlation with subscales 7 reflection (r = 0.714) and 9
usability. It had moderate positive correlation with subscales 2 authentic patient related experiences (r
= 0.616), 5 exploration (r = 0.611), and 6 feedback (r = 0.612). Subscale 5 exploration had strong
positive correlation with subscale 9 usability, and moderate positive correlation with subscales 2
authentic patient related experiences (r = 0.519), 4 application of nursing knowledge, and 7 reflection
(r = 0.522). The findings of this study are summarized in Figure 3. The figure presents the explaining
factors for learning clinical reasoning through gaming, and those elements that have a strong or
moderate correlation with the explanations.

Table 4. Regression model for elements explaining learning clinical reasoning through playing a
simulation game

Predictor B weight |SE B weight SRC T Sig. T
Usability 0.718 0.116 0.611 |6.174 <0.001
Application of nursing knowledge 0.332 0.108 270 3.063 0.003
Exploration -0.299 0.119 -.205 -2,510 0.013

R =0.70; R-squared = 0.49; F = 50.925; df = 3,157, p < .001
Note: SE = standard error; SRC = standardised regression coefficient (Beta); T = t-test value.

Authentic

patient-related Feedback Reflection
experiences

Application
of nursing |[EEEEEEE et EXxploration
knowledge

Learning clinical reasoning through playing simulation game
Learn to collect information, process information, identify problems/issues, establish goals, take action and evaluate outcomes
I v

Strong correlation  Moderate correlation

Figure 3. Summary of findings of learning clinical reasoning through playing a simulation game

6. Discussion

The purpose of the study was to describe and explain how nursing students learn clinical reasoning by
playing a simulation game. The findings showed that usability, application of nursing knowledge and
exploration have the most impact on learning clinical reasoning when playing simulation games. Based
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on the present findings, usability is the most important factor in learning clinical reasoning. The results
confirm Fonseca et al. [48] and Zhua et al.’s [59] findings that the usability of the game has an impact
on its educational value. When developing digital games for learning it is necessary to pay attention to
ease of use and intuitiveness of the user interface. Nevertheless, great importance is also how useful
students perceive the game in terms of learning. Combining theoretical knowledge with practice is one
of the major advantages of simulations. Based on the present findings, application of nursing
knowledge is strongly connected with learning clinical reasoning. This aligns with the findings of
previous studies [see 9, 23, 38-39], where nursing students learned to make decisions by applying
previously acquired theoretical and practical knowledge in virtual scenarios. The results also show that
exploring while playing games has an effect on learning clinical reasoning. This aligns with previous
studies, whose findings show that the opportunity to make mistakes and learn from them without
consequences for real patients is an important factor for student learning [23, 40-42). These results
indicate that students were able to test their competence using the game, which confirms Forsberg et
al.’s [9] findings that virtual cases can be used for assessment of clinical reasoning skills.

Findings revealed that authentic patient-related experiences, feedback, and reflection have an
indirect effect on learning clinical reasoning. They did not explain learning but they have strong
influence in background and thus are important elements in simulation games for learning clinical
reasoning. Authentic patient-related experiences and learning clinical reasoning have a positive
relationship. This echoes the findings of previous studies, which have stated that the authenticity and
clinical realism of virtual simulations support student learning [9, 30-33]. If patient scenarios are not
realistic and virtual patients lifelike, immersion can be diminished which in turn can reduce learning.
The results also confirm Guise et al. [30] and Heinrich et al.’s [37] findings that students are able to
become actively involved with the patient in virtual scenarios. However, the results of this study
revealed only weak correlation with learning clinical reasoning, and it did not explain student learning.
This may be due to the fact that in a game, the interaction between a virtual patient and the player may
not feel as real as with patients in live situations. This aligns with the results of Koivisto et al. [23],
which stated that interaction with the virtual patient and the player in simulation games is important
for creating realistic clinical situations where immersion can be reached.

Previous studies [23, 44-47] have found that feedback during and after gaming is connected with
successful learning. These results indicate that receiving immediate feedback on decisions, correction
of mistakes during gaming, continuous feedback on performance, and feedback after a completed
scenario made students consider their decisions, enabled them to follow competency development, and
revealed their understanding. Based on the present findings, feedback has a moderately strong
relationship with the application of nursing knowledge and usability, which in turn explains learning
clinical reasoning through gaming. While playing students apply their theoretical knowledge and
getting feedback during gaming reveals their competence. Getting feedback is a key factor influencing
on how useful the game is for learning.

Tanner [26] states that reflection-in-action refers to nurses’ ability to “read” the patient. To be able
to do that in real situations, students need both theoretical knowledge and experience with patient care.
According to the present findings, reflection has a strong relationship with the application of nursing
knowledge. These results indicate that in the game, students consider different options and make their
decisions using their experiences with patient care. This self-reflection is connected to professional
development [51]. Based on the present findings, 41% of the students responded that their
professionalism evolved through gaming. In the present findings, reflection also has a strong
relationship with collaborative gaming. The results confirm Kaoivisto et al.’s [23] findings, whereby
nursing students learn to make decisions on patient care in cooperation with other students even when
the game they played is a single-player game, if the learning situation enables discussion. While
gaming, students can consider decisions together and learn from each other. This prepares them for real
situations, where decisions will be made in collaboration with different professionals participating in
patient care in a clinical setting. According to Kuiper and Pesut [50], reflective clinical reasoning
depends on the development of critical and reflective thinking. These results show that simulation
games can be used for developing critical and reflective thinking, as they provide opportunities for
applying knowledge, making decisions, getting feedback and reflecting during gaming [see 24].

In summary, application of nursing knowledge and exploration are important factors in learning
clinical reasoning through playing a simulation game. An interesting question for future research would
be that if those elements do not realise or realise weakly during gaming, what kind of effect does it
have on the elements that have an indirect effect on learning clinical reasoning. Conversely, if authentic
patient-related experiences, feedback and reflection realises weakly, how does it influence on
predictors of learning.
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6.1 Validity and reliability

As the instrument was developed for this study and was used here for the first time, this may reduce
the validity of the findings. The instrument was pilot tested by nursing students. Two senior lecturers
holding doctoral degrees in nursing science and one senior lecturer with experience of using games in
nursing education evaluated the instrument to ensure its content and construct validity. Some changes
were made to variables, measurement scales, and instructions to respondents. Students answered the
questionnaire immediately after gaming; this positively affected the number of responses, as all
participants responded. The internal consistency of the instrument was good (Cronbach’s alpha 0.682
- 0.922). Based on Cronbach’s alpha, it can be concluded that the subscales were reliable.

Generalisation of the results may be undermined by the fact that data were collected by using
nursing students’ self-report questionnaire and collected from only two universities. In addition, the
game prototype used in this study was still in development phase and its validity had not been
systematically evaluated. However, the results of this study gave important information for developing
the game further. To improve the validity of the results, quasi-experimental design with pre- and post-
test could be used for evaluating nursing students’ learning clinical reasoning through gaming. In
addition, the simulation game used in this study should be systemically validated. To improve the
reliability of these results, the study should be repeated with a larger sample size or by comparing
different simulation games.

7. Conclusion

The main conclusion of this study is that simulation games can enhance learning, as nursing students
positively evaluated the simulation game and their learning of clinical reasoning through gaming.
Usability, application of nursing knowledge, and exploration have the most impact on learning clinical
reasoning when playing simulation games; in addition, authentic patient-related experiences, feedback,
and reflection are important factors connected to learning clinical reasoning. These factors should be
taken into consideration when using games in nursing education and when deciding what kind of games
are suitable for learning clinical reasoning. These factors should also be given great importance when
designing future simulation games for nursing education. Since simulation games have significance in
terms of learning, they can be strongly recommended to be embedded into nursing curricula.
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Subscales and items of the instrument

1. Learning clinical reasoning through gaming
1.1 Learned to collect information

1.2 Learned to process information

1.3 Learned to identify problems/issues

1.4 Learned to establish goals

1.5 Learned to take action

1.6 Learned to evaluate outcomes

2. Authentic patient-related experiences

2.1 Patient scenarios were realistic

2.2 Patient scenarios had enough information

2.3 Patient scenarios were sufficiently challenging
2.4 Patient care felt real

2.5 Patient interaction felt real

3. Active participation in patient care
3.1 | participated actively in patient care

4. Application of nursing knowledge

4.1 Game combines theory and practice

4.2 | applied theoretical knowledge while playing

4.3 | applied my previous experience of patient care while playing

5. Exploration

5.1 | tested my competence in the game
5.2 | learned by trial and error in the game
5.3 | can make mistakes safely in the game
5.4 | learned by tryouts in the game

6. Feedback

6.1 | received immediate feedback on my decisions

6.2 My mistakes were corrected during gameplay

6.3 | received continuous feedback on my performance

6.4 | received feedback after a completed scenario

6.5 | could follow my progress in the game

6.6 If | received immediate feedback it made me consider my decisions

6.7 If | received continuous feedback I could follow my competency development
6.7 If | received feedback after a completed scenario it revealed my competence

7. Reflection

7.1 1 considered different options in the game

7.2 The game made me consider my decisions

7.3 While playing I considered my own experiences in patient care
7.4 While playing I considered decisions together with other students
7.5 My professionalism evolved by gaming

8. Collaborative gaming
8.1 Collaborative gaming was fun
8.2 | learned from my fellow students by collaborative learning

9. Usability

9.1 The game is suitable for social services and health care studies
9.2 Studying by playing was fun

9.3 The game is useful for learning clinical reasoning

9.4 Playing increased my interest in learning clinical reasoning
9.5 The game was easy to use

9.6 | knew how to play the game

9.7 The game motivated me to study
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