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The sound design and video did help to complete the image described in textbooks

- Medical student after 3 years of medical education and playing The Delirium Experience

General Discussion

7



104 105

General Discussion

7

Aim

In this thesis, we aimed to investigate whether a serious game on delirium that uses 
principles of experiential learning is a suited strategy to improve delirium education 
(chapter 2, 3, 4, and 5). Improvements in delirium education should focus on patient- 
oriented, interactive teaching methods that address attitudes, understanding of the 
patient’s experience, and behavior and communication skills in delirium care.1–4 In 
addition, this thesis aimed to identify the aspects of a serious game that contribute to 
specific improvements in delirium education (chapter 4, 5, and 6) because in delirium 
education as well as in serious games, there are unresolved questions on which aspects 
contribute to achieving its goals.2,5–10

Main findings

In addition to the description of the main findings below, Figure1 provides an overview of 
the main findings of this thesis. 
 In chapter 2 we described a three-arm randomized controlled trial in which we 
investigated the effect of The Delirium Experience in 156 medical students. We compared 
playing the serious game to watching a video on delirium and a patient experience, or to 
watching a video on healthy ageing. In this study, we showed that students who played 
The Delirium Experience gave better advice for delirium care and reported higher learning 
motivation and engagement compared to both control groups. In addition, students who 
played the serious game also scored higher on self-reported knowledge compared to 
students who watched the video on healthy ageing. However, we were unable to identify 
differences in students’ skills in delirium screening and rating, nor in their attitudes towards 
delirium. We concluded that The Delirium Experience is suitable as an educational intervention 
to teach delirium care to medical students and has added value to a lecture on delirium.
 In chapter 3 we conducted a before-after study with The Delirium Experience as 
delirium education for 128 applied university nursing students. We showed that nursing 
students enhanced their advice for delirium care, and their perceived self-efficacy in 
providing care for delirious patients increased after playing the serious game. Playing The 
Delirium Experience also resulted in high learning motivation and engagement. We thereby 
concluded that The Delirium Experience is a practical, useful, and effective educational 
tool for nursing students to improve delirium training. 
 In chapter 4 we described a two-arm randomized controlled trial to gain insight in 
the effect of different play strategies on game effectiveness in 157 medical students.  
Also, we explored the different game aspects of these play strategies and how these 
aspects contributed to improvements in delirium education. We compared two play 
strategies, normal and dark play. Players in the ‘dark play’ condition were instructed to take 
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actions as a healthcare professional within the game that would make the symptoms of 
delirium as severe as possible. Players in the ‘normal play’ condition were instructed to try 
to achieve high scores and provide the patient with the best possible care. The different 
play strategies did not affect game effectiveness regarding quality of advice for delirium 
care, attitude, or learning motivation and engagement. We identified that irrespective of 
normal or dark play, the patient’s and nurse’s perspective are important aspects in creating 
empathy for the patient. Practicing how to care, feedback, and seeing the importance of 
interaction and consequences of care were identified as important game aspects to 
support students’ self-efficacy in providing care to delirious patients. 
 Chapter 5 described our second study on the different play strategies. In this study, 
160 medical students were allowed to choose their preferred play strategy within The 
Delirium Experience. We investigated differences in these students’ characteristics, 
reasons to choose the play strategy, and learning experiences. Almost half of the students 
chose to play the serious game using the dark play strategy. Males were found to be more 
likely to choose dark play, but we were unable to identify other student characteristics 
(e.g. age, experience with caring for older or delirious patients, and number of completed 
clerkships) that influenced students’ choice for play strategy. We found that regardless of 
the play strategy medical students choose, participants reported the same lessons learned 
after playing the serious game: students reported having learned how to provide care to 
a delirious patient and having gained insight in what a delirious patient endures. We 
therefore concluded that either using a serious game as a safe environment to practice for 
real-life, or using it to explore options that are not ethical in real life lead to the same 
lessons learned. 
 In chapter 6 we explored in depth in an interview study how the narrative and 
aspects of the narrative within The Delirium Experience affected medical and nursing 
students’ attitudes and learning experiences toward delirium. We identified that the 
patient’s and nurse’s perspective, interactivity to experiment, realistic views and care 
options, and feedback on care actions were important aspects for students attitudes and 
learning experiences toward delirium. These aspects were found to create better 
understanding of the patient’s experience and contributed to better knowledge, behavior, 
and communication in delirium care. We concluded that a patient-oriented narrative 
within a serious game provides an experience to students on which they reflect. It also 
creates a medium for active experimentation to create better understanding of how the 
learner can influence the patient’s experience of delirium.  

Figure 1.  Overview of main findings

- Character’s perspectives   - Realism  

- Interactivity    - Feedback 

Which aspects of a serious game on delirium 

contribute to improvements in delirium education?  

Is a serious game a suited strategy 

to improve delirium education? 
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- Perceived self -efficacy  
- Self -reported learning 
- Learning motivation and engagement 

× 
- Delirium screening  
- Delirium severity rating  
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- Similar game effectiveness  

- Better understanding of patient’s experience after dark play  
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professionals are often unaware of how to respond to delirious patients,13 these results 
indicate that The Delirium Experience may prepare students on how to respond to 
delirious patients. 

Perceived self-efficacy in providing care to delirious patients
Playing The Delirium Experience was related to increased perceived self-efficacy in 
providing care to delirious patients. Perceived self-efficacy plays an important role in 
clinical performance.23,24 With regard to the clinical performance of delirium care, the 
increased perceived self-efficacy holds implications for the behavior and communication 
skills that need to be addressed in delirium education.1,2 It is known that practicing skills 
increases perceived self-efficacy in general.25 We showed that practicing delirium care 
skills in a safe environment such as a serious game, also increases students perceived 
self-efficacy in providing care to delirious patients. Our results thereby confirm the need 
to incorporate simulations into delirium education to allow students to practice their skills 
and increase their perceived self-efficacy.26–28 This increased perceived self-efficacy may 
also decrease the discomfort healthcare professionals experience in delirium detection 
and management.29–31

Learning motivation and engagement
We also showed that using The Delirium Experience as delirium education increases 
students’ learning motivation and engagement. Students’ motivation and engagement 
can be enhanced by changes in the educational environment, such as an increase in 
autonomy.32,33 Autonomy is not only associated with increased motivation and engagement  
in learning, but also in gameplay.34 The autonomy provided to students when playing  
The Delirium Experience may therefore have contributed to the enhanced learning 
motivation and engagement. 
 Enhanced learning motivation and engagement is important for the uptake of serious 
games,35 and to improve learning experiences and outcomes.36,37 Especially in forms of 
learning that depend on the active involvement of students, motivation and engagement 
is of great importance for learning experiences and outcomes.37,38 In addition, improved 
learning motivation and engagement also increases student reflection during their 
learning process.32 Reflection helps students to make sense of the experience and helps 
to solidify the experience into the learner’s memory.39,40 
Self-reported knowledge on delirium
 In general, students overestimate their knowledge, and self-reported knowledge has 
therefore been found to have little agreement with objectively assessed knowledge.41,42 

In that respect, it is important to note that students showed higher self-reported 
knowledge after playing The Delirium Experience and may have overestimated their 
knowledge on delirium.

Reflection on the findings

A serious game to teach delirium care
In this thesis we aimed to investigate if a serious game on delirium that uses principles of 
experiential learning is a suited strategy to improve delirium education (chapter 2, 3, 4, and 
5). We showed that a serious game that makes use of experiential learning principles is 
suited as delirium education to improve quality of care advice (chapter 2, 3, and 4), learning 
motivation and engagement (chapter 2, 3, and 4), perceived self-efficacy in providing care 
to delirious patients (chapter 3 and 4), and self-reported knowledge on delirium (chapter 
2) in medical and nursing students. We were however unable to show effect of the serious 
game on skills in delirium screening and rating (chapter 2), or on attitudes towards 
delirious patients (chapter 2, 4 and 5).

Outcomes that did improve after playing the game
Quality of care advice
The improved quality of care advice after playing The Delirium Experience indicates that 
students were able to give more specific delirium care advice and increased their knowledge 
on how to manage delirium. This yields important implications for improving delirium 
education, as it is known that inadequate knowledge and education are important barriers 
in good delirium management.3,11–14 It is also known that current delirium education 
often fails to educate healthcare professionals in such a way that they can overcome these 
barriers.1,5,15

 More specifically, the improved care advice of students revealed that students 
became more aware of the importance of non-pharmacological interventions in the 
management of delirium. This resonates with recent findings on effective management 
of delirium because the treatment or management of delirium with pharmacological 
interventions is not proven to be effective in decreasing the duration or severity of 
delirium.16–19 The use of non-pharmacological interventions are therefore recommended 
nowadays.18,20,21 This is also in line with the recommendations for good quality delirium 
care of the Dutch delirium guidelines.22 The care advice of students showed that they are 
aware of the implementation of multicomponent non-pharmacological interventions for 
delirium management as described in the guidelines, such as treatment or prevention of 
possible precipitating medical conditions, re-orientation, avoidance of sensory deprivation, 
hydration, and involvement of family. This is an important finding, because it is estimated 
that multicomponent non-pharmacological interventions may reduce delirium incidence 
by 30 to 50%.16,18,21 
 Another important finding in the improved quality of care advice was that the advice 
of students often focussed on guiding the patients through the experience of delirium. 
The Delirium Experience showed students how to communicate with and what to say to 
patients who experience or experienced delirious episodes. Because many healthcare 
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 A second strategy to improve delirium screening and severity rating is to use The 
Delirium Experience embedded in other delirium education. Multiple interventions, such 
as e-learnings, have been proven effective in improving delirium screening and severity 
rating.57–60 This encourages the use of multifaceted interventions to teach delirium care. 
Multifacated interventions use different approaches to teach delirium care. The use of 
multifaceted interventions in delirium education is recommended to increase the 
effectiveness of delirium education.4,15,61 

Attitude towards delirium
We were unable to identify changes in attitudes towards delirium as measured by the 
Delirium Attitude Scale. Although attitude scales are a convenient way to measure 
attitudes, they have an important drawback as well: these scales do not always reveal the 
underlying dynamics of an attitude like cognitions or emotions.62 Healthcare professionals 
seem to be less aware of their negative attitudes towards delirium.2 This points towards 
more implicit attitudes, which need a more indirect measurement of attitude because the 
attitudes that people are unaware of, are hard to measure with (explicit) attitude scales.62 
We will elaborate on this later in this chapter, after we explained how aspects of The 
Delirium Experience may have contributed to attitudinal change towards delirium.

Effective aspects of a serious game to teach delirium care
This thesis also aimed to identify the aspects of a serious game that contribute to specific 
improvements in delirium education (chapter 4, 5, and 6). We identified the characters’ 
perspectives, interactivity to experiment with care options, realistic care options, and 
feedback of importance to improve delirium education. 

Characters’ perspectives
The patient
The patient’s perspective in The Delirium Experience was highly valued by students. Most 
importantly, the first-person perspective of the patient created understanding of the 
patient’s experience of delirium. This is important because healthcare professionals often 
fail to understand how frightening experiencing delirious episodes is.1,2 The patient’s 
perspective thereby functions as a way of providing students with patient feedback, 
which can facilitate reflective discussions.63 It supported students in making sense of the 
behavior of delirious patients, as was expected.39,64,65 This indicates that students not only 
created a new learning experience, but also linked this experience to their existing 
knowledge on behaviour of delirious patients. Because this is an important principle of 
experiential learning,39,66 we showed that a first-persons perspective not only supports 
learners in making sense of the experience,64,65 but that it also facilitates experiential 
learning. 

 In contrast, recent studies show that students underestimate their learning when 
they experienced increased cognitive effort.37,43 Students seem to perceive the cognitive 
effort as a sign of inferior learning and prefer not to choose for learning strategies that 
involve increased cognitive effort such as active learning.43 This is unfortunate, because 
the increased cognitive effort related to learning is associated with more effective learning 
and important in self-regulatory learning.43,44 Students therefore need to be convinced of 
the benefit of increased cognitive effort in learning.37,43 However, simply showing or 
telling students which strategy is best for learning, often does not convince them of the 
added value of increased cognitive effort.45

 In our studies, we showed that students reported higher knowledge after playing 
The Delirium Experience, an active way of learning, compared to learning strategies that 
require less cognitive effort (e.g. watching a video). These results indicate that a serious 
game may support students to engage in learning activities that require more cognitive 
effort without the feeling of inferior learning. This is an important finding, because the 
perceived learning of students is essential for the learning strategy they choose, and 
therefore for the outcomes of learning and self-regulatory learning.43 A serious game may 
therefore also contribute to the promotion of self-regulatory learning, and aid in 
determining specific conditions that can enhance self-regulatory learning.46

Outcomes that did not improve after playing the game
Delirium screening and delirium severity rating
Important barriers for healthcare professionals in screening patients for delirium are lack 
of delirium awareness, inadequate levels of knowledge, and lack of education on 
delirium.3,11,12,29 However, delirium screening and severity rating are important elements 
of delirium care, and should therefore be taught to students.47 Although The Delirium 
Experience indirectly contributes to these barriers in screening for delirium by letting 
students become more familiar with the behavior of delirious patients, the game does not 
explicitly train delirium screening and severity rating skills. That, most likely, explains why 
we were unable to find improvements in students’ skills in delirium screening and severity 
rating in using the commonly applied clinical scales.48–50

 Following from this, we will elaborate on two different strategies to improve delirium 
screening and severity rating as these are important for good quality delirium care.51,52 

First, our results confirm that practicing and experimenting in a safe environment such as 
a serious game contributes to effective learning.53–55 We can therefore assume this also 
works for training students in using scales for delirium screening and severity rating, 
especially as training in using these scales is important for proper use of the scales.56 This 
indicates that adapting The Delirium Experience so it explicitly trains delirium screening 
and severity rating, would improve students’ skills in delirium screening and severity 
rating.
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the nurse’s perspective made students feel better prepared for practice and may  
thereby decrease the discomfort healthcare professionals often experience with delirium 
management29–31

Interactivity
The interactive nature of the game allowed students to practice and experiment with 
different delirium care action in The Delirium Experience in a safe environment.53–55 This 
allowed students to fail to provide good care to the patient in the game, either intentionally 
(dark play) or unintentionally. In case students played the game dark play and intentionally 
failed to provide good quality care, they still achieved the same learning outcomes as the 
students who played the game with the intention to provide good quality care. This 
indicated that The Delirium Experience can serve students with different learning goal 
orientations (e.g. performance or master oriented) having the same learning outcomes.74 

Differences in learning outcomes when using simulations as educational tool is a known 
disadvantage,75 so it is promising to see that our findings showed that interactivity as 
incorporated in The Delirium Experience can overcome this disadvantage. 
 For students who unintentionally did not provide good good care to the delirious 
patient in the game, the game was a safe environment for them to fail without the risk of 
being judged or assessed, or hurting the patient. This is important because there is a high 
fear of failure among students, and one of the reasons reported is the pressure to perform 
well and the experienced shame and embarressment when failing.76,77 The learning 
environment of a student can influence the fear of failure a student experiences.78 
However, failing can also enhance learning outcomes, which is referred to as productive 
failure.79,80 It is therefore important to provide students with learning environments in 
which they can safely fail and learn.
 The interactivity also allowed students to create new knowledge via active experi-
mentation.39,66 In addition, the interactivity made students reflect on their choices and 
theorize on how to make better choices, all important principles of experiential 
learning.39,66 They had to actively recall knowledge, which is more effective than simply 
restudying information.44 The interactivity of a serious game is therefore an important 
aspects to promote experiential learning in delirium education. 

Realism
A third aspect of The Delirium Experience that supported students in how to provide 
good quality care to delirious patients were the realistic care options. In The Delirium 
Experience, realistic videos were used in the design to show players both the patient’s and 
the nurse’s perspectives. Our findings showed that the use of a realistic design in delirium 
education may have the potential to improve reflection and knowledge transfer to 
practice. 

 Another important finding related to the patient’s perspective in the serious game 
was that it can address attitudes towards delirium and generate empathy for the patient. 
Because delirium education should address the existing negative attitudes of healthcare 
professionals towards delirium,1,2 incorporating the patient’s perspective holds promise to 
improve delirium education. The integrated emotions of the patients in the perspective 
evoked emotional responses in students that enhanced their learning experiences and 
addressed their attitudes.67,68 These emotional responses in combination with the patient 
feedback also increased reflection on the learning experience that is related to attitudes 
that are more persistent over time and a better predictor of their behavior when providing 
care to patients with delirium.39,63,69,70 Students were often surprised by how intense and 
frightening the patient’s experience is, which enhanced the learning outcomes.71 
 Finally, the patient’s perspective also showed students important elements of delirium 
care, and in particular why this matters to patients. Students therefore became more 
motivated to provide good quality care to delirious patients. Because of this, students  
also reflected on their actions within the game and in reality when caring for a delirious 
patient, an important principle of learning and experiential learning.40,66 It thereby also 
enhanced their perceived clinical importance of delirium, which is an important barrier  
in delirium detection.11,29 

 To summarize, our findings reveal that the patient’s perspective is important for 
students learning about delirium in multiple ways. But most importantly, the patient’s 
perspective can contribute to more patient-oriented delirium education, without causing 
extra burden to patients.1,2,24,28 The narrative of the patient, incorporated in the patient’s 
perspective, also promoted the more humanistic aspects of medicine.72 Previous research 
suggested that the involvement of patients and patient’s experience may be important in 
addressing negative attitudes towards delirium.1,3,6 We indeed showed that the patient’s 
perspective can address the negative attitudes towards delirium, without the involvement 
of real patients. 

The nurse
For both nursing and medical students the nurse’s perspective was found to be important 
too. Current delirium education often fails to address collaboration between the different 
professions involved in delirium care.5,12 Our results indicated that taking another person’s 
perspective may enhance collaboration between healthcare professionals because 
medical students stated collaboration with nurses would be easier because they gained 
insight in their activities because of the nurse’s perspective. 
 The nurse’s perspective was also important for students because it provided them 
with a role model on how to provide care to delirious patients.73 Both medical and nursing 
students reported this was primarily on how to communicate with delirious patients and 
what to say to them. This is important, as communication skills in delirium care are 
important to address in delirium education.1,2 The care actions that were provided in 
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answers to their unresolved questions. This may enhance their learning because active 
experimentation increases learning outcomes and experiences.37,38 Both active experi-
mentation and patient feedback in a narrative also play an important role in knowledge 
transfer in delirium care and medical performance, which is important to address in 
delirium education.3,39,63 
 In addition, the feedback of The Delirium Experience also provoked reflection on the 
learning materials and choices made regarding delirium care. Again, students reflected on 
their care choices if the written feedback was insufficient in answering their questions. 
Meaningful in-game feedback has shown to encourage students to reflect on mis-
conceptions and the transfer of knowledge to new contexts.35 Although feedback is most  
effective when the messages are specific and clear,84,85 our results showed that students 
achieve learning goals in a different way if feedback is less specific. Because students do 
so by active experimentation and learning, this can also have a positive effect on learning 
outcomes.43,44

Reflections and future perspectives

Methodology
Design 
As explained in the introduction of this thesis, there are many challenges in studying 
serious games and methodological issues that need to be addressed in future 
research.7,8,10,81,86–89 We aimed to take the suggested improvements into account when 
studying the effectiveness of the serious game The Delirium Experience. 
 To start with the need for (cluster) randomized controlled trials in studying serious 
games to be able to draw more reliable conclusions on the effectiveness of serious 
games,7,8,86,88 we conducted two (cluster) randomized controlled trials (chapter 2 and 4). 
In these studies we took the more specific suggestions on how to improve the study 
design of serious games into account. We therefore used a sufficient number of participants 
to reach adequate power in our studies. Also, both the study participants and the assessors 
were blinded to the study conditions to prevent bias. In these studies, we used validated 
measurement instruments. By conducting two randomized controlled trials we tested the 
game multiple times, showing consistent and reliable results. We thereby contribute to 
drawing more reliable conclusions on the effectiveness of serious games. 
 However, as was to be expected, practical challenges interfered with taking into 
account all the suggested improvements regarding the study design in all of our studies, 
so we also used two quasi-experimental designs (chapter 3 and 5). Practical challenges 
such as students’ schedule, research locations, and logistics make it hard to conduct 
randomized controlled trials investigating a serious game in medical education. Previous 
research also indicated that these challenges are major drawbacks of the use of 

 To start with reflection, students reported that the realism in the serious game made 
them reflect upon their care options chosen in the game. This was mainly because of the 
realism of the setting and its characteristics in The Delirium Experience. The realistic time 
limit players have within the game encouraged them to evaluate the most important care 
options. In addition, the realistic progression of the delirious episodes also made them 
reflect upon the care options they had chosen earlier. This reflection on care options is 
essential to integrate new knowledge into existing knowledge, but it often is challenging 
to support learners in this process.40,66,82 Our findings indicate that in case of learning to 
provide care to patients, a realistic design of options and settings can improve reflection 
and thereby knowledge integration. 
 Students also reported that the realism in the serious game enhanced the transfer of 
their knowledge into practice. This is an important finding as there is a need to identify 
possible ways to transfer knowledge into practice of delirium care.5 With regard to The 
Delirium Experience, students perceived both the care options players could choose from 
and the visuals on how to perform these care options resembling real life. Students expect 
that they will better remember and recognize care options and how to perform them 
because of the game’s resemblance to practice, and therefore expect to be able to transfer 
their knowledge into practice more easily. However, the literature shows that the transfer 
of knowledge to practice is complex and difficult even when healthcare professionals 
have a clear sense of what they are expected to do.83 In that respect, it is important to 
note we did not measure actual knowledge transfer or clinical performance.
 In contrast to our findings, previous research showed that schematic, textual or 
cartoonlike visual designs are often equally or more effective compared to more realistic 
designed serious games.81,82 Because of the bigger challenges of designing realistic 
serious games, it was emphasized to focus more on learning content than on realistic 
designs. Research also showed that the use of realistic spoken information accompanied 
by visual information is more effective for learning than written information.82 Our results 
indicated that for delirium education the use of a realistic design seems to be important; 
however, it is important to note that we did not investigate the effect of a schematic 
design. We therefore feel more research is needed on how levels of realism may enhance 
learning outcomes in specific domains.81

Feedback
A final, but important, aspect of The Delirium Experience that contributed to supporting 
students on providing good quality care to delirious patients was the incorporated 
feedback, both written and in the narrative. The feedback contributed to principles of 
experiential learning in different ways. The feedback provoked active experimentation 
with the learning material because it encouraged students to try different options and 
strategies in delirium care.39,66 Because the written feedback did not always fulfill the 
feedback needs of students, students actively experimented in the serious game to find 
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Measurements
In previous studies on serious game research, it was recommended to use standardized or 
validated measurement instruments to enhance the quality of evidence and comparability of 
serious games.7,10,94 In our studies, we did use validated measurement instruments to investigate 
The Delirium Experience’s effectiveness. In addition, we used an Learning Motivation and 
Engagement questionnaire that had already been used in previous serious games research 
to enhance comparability of our outcomes with other games.95 However, we encountered an 
important challenge in using standardized measurements: outcomes relevant to measure The 
Delirium Experience’s effectiveness (e.g. quality of care advice for delirium) differs from outcomes 
that are relevant to measure the effectiveness of other serious games that try to achieve other 
goals. The focus in our studies was to investigate the effectiveness of The Delirium Experience 
as an educational intervention on delirium. We therefore used measurements with which we 
could compare the game to other educational interventions on delirium, such as scales for 
screening and severity rating of delirium, and specific attitudes towards delirious patients.48,49 
Hence, these measurements are relevant to compare this serious game with other delirium 
education interventions, but they do not to enhance comparability with other serious games.
 As mentioned before, we were unable to identify changes in attitudes towards delirium 
by making use of an attitude scale (chapter 2 and 4). However, with in-depth interviews we 
were able to identify aspects of the game that affected students’ attitudes towards delirium 
(chapter 6). This points towards more implicit attitudes of which students are less aware.2 
Using a scale to measure these attitudes assumes that students both have the ability and 
motivation to accurately report their attitudes, which seems to be invalid for measuring 
implicit attitudes towards delirium. Implicit attitudes need a more indirect measurement of 
those attitudes. Techniques that have proven to be effective in measuring implicit attitudes 
are for example response-window evaluative priming, the Implicit Association Test, and the 
response-window Implicit Association Test.96 These techniques use reaction time and error 
rates in predefined tasks (e.g. link good and bad words to two attributes or objects) to 
measure implicit attitudes or beliefs. We recommend including such measures in future 
studies on delirium education.

Delirium education
We believe our findings are also important for the education on other health conditions 
besides delirium. For example, the importance of incorporating the patient’s perspective 
into delirium education also yields implications for using a patient’s perspective on other 
health conditions. In particular, incorporating the patient’s perspective may be well suited 
to support healthcare professionals in understanding the experience of patients with 
dementia and their attitudes towards them.97,98 But also in mental healthcare in general, 
healthcare professionals often lack understanding of the patient’s experience and 
education often fails to address this.99,100 We therefore consider it also highly beneficial to 
incorporate the patient’s perspective in education on other healthcare conditions. 

randomized controlled trials to investigate the dynamic context of serious games.90–93 
Apart from these practical challenges that interfered with the intentions to conduct 
randomized controlled trials, we also encountered some ethical considerations. We 
already showed the game’s effectiveness with a randomized controlled trial in medical 
students, and also wanted to investigate the effect in nursing students because of the 
broad target audience of The Delirium Experience (chapter 3). However, using a 
randomized controlled trial would have to include a control group of students who would 
not be allowed to play the game during their regular practical (they would be allowed to 
play The Delirium Experience, but in their spare time). We therefore decided to use a 
before-after test instead to allow all students to play The Delirium Experience in their 
scheduled practical. The quasi-experimental design of the study described in chapter 5, 
where we were interested in student’s reason to choose for a specific play strategy, 
obviously did not allow randomization. 

Outcomes
Another plea was made to also investigate the effects of serious games on attitudinal 
outcomes, patient outcomes, and clinician behavior in addition to the most common 
outcomes on knowledge, skills, and player satisfaction.7,8 We did measure the effect of the 
serious game on attitudinal outcomes (chapter 2, 4, 5, and 6), on which we will elaborate 
later on. However, we did not measure patient outcomes nor clinician behaviors, which 
are also important to judge the effectiveness of the serious game. This was mainly because 
our target group, medical and nursing students, did not have direct contact with patients 
at the moment of delirium education in most of our studies. We were therefore unable to 
measure patient outcomes and clinician behavior. This limitation also relates to another 
limitation in our research design: we did not include research settings in which participants 
were working with delirious patients.10 We would therefore recommend for future studies 
to investigate the game’s effectiveness in other populations besides the student 
population, and thereby investigate its effect on patient outcomes and clinician behavior. 
 It is emphasized that to develop more efficacious serious games, we need to know 
what makes a game effective in achieving its goals.7–10,86,89 To gain this knowledge, we 
need to distinguish between individual game aspects when investigating serious games, 
instead of studying it as a whole artifact with a predefined outcome (e.g. knowledge).8,10,86,89 
We therefore examined how specific game aspects were related to improvements in 
delirium education (chapter 4, 5, and 6). The insights gained in these studies can contribute 
to the development of new serious games in, for example, the field of medical education. 
However, to gain even deeper insight in how the identified aspects contribute to achieving 
a serious game’s goals, it is important in future studies to use adaptable serious games in 
which individual aspects can be removed and added.35,91,92 Since we used The Delirium 
Experience in its original form, we were unable to gain insights in individual game aspects 
without tampering with other game aspects.
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and gaining knowledge on how to provide good quality care to delirious patients. 
To enhance students’ understanding of the patient’s experience it is important to 
incorporate the patient’s perspective and experiences into delirium education. In addition, 
the perspectives and experiences of the patients need to be realistic for both audio and 
visuals. To increase knowledge on how to provide good quality care to delirious patients, 
delirium education should include perspectives of people involved in delirium care. 
Furthermore, delirium education should be interactive in such a way that students can 
experiment with different care options in a safe environment. This environment should 
be realistic and resemble the real-life caring for a patient with delirium. Finally, delirium 
education should incorporate feedback in multiple ways, encouraging and supporting 
students to find answers to their questions via active experimentation. 

 Our studies focused mainly on students in the preclinical phase of their education, 
and our results are therefore limited to how delirium education was improved by the 
game in this phase. For now, we would therefore recommend to use The Delirium 
Experience embedded into the current delirium education in the preclinical phase to 
teach more general delirium management and the patient’s experience. In the clinical 
phase, delirium education could have a more specific focus on delirium screening and 
severity rating, and refreshing knowledge on delirium management and the patient’s 
experience. Further research is needed on how a serious game on delirium is best 
embedded into the curriculum and continuous professional development. 

Serious games
The Delirium Experience incorporated both explicit feedback (written form) and implicit 
feedback (the progression of the narrative). Our findings showed that the written feedback 
in itself was often insufficient for players to answer unresolved questions on why care 
actions were correct or incorrect and how to improve. That is most likely because the 
written feedback in the game is outcome-oriented (corrective) feedback, and it is known 
that process-oriented (explanatory) feedback is more beneficial for learning.101 In contrast, 
as explained earlier, some players use the feedback incorporated into the game’s narrative 
to find answers to their questions by active experimentation in the game. However, there 
are also players who were not triggered to find answers to their questions in this way,  
and they valued the game’s feedback as insufficient. Further research is warranted on how 
we can support these students in making use of other feedback types to fulfill their 
learning needs, especially as research on how learner characteristics influence the effect 
of feedback in serious games is sparse.101 A strategy that may support students in making 
use of different feedback types is modeling. Modeling is showing how to solve a particular 
problem, or which information is important to solve this problem.82 Serious games that 
make use of modeling support players in the selection of relevant information and 
improve the learning potential.82  
 Our findings indicated that in case of delirium education, realistic design of options 
and settings can improve reflection and thereby knowledge integration. This stands in 
contrast to earlier reviews that showed that schematic, textual or cartoonlike visual designs 
are often equally or more effective compared to more realistic designed serious games.81,82 
However, it was also suggested that more research is needed on how levels of realism may 
enhance learning outcomes in specific domains.81 We argue that in case of delirium 
education, or other patient-oriented education, a realistic design can support learners to 
interpret and make sense of the experience, but this needs to be further studied. 

Conclusions
A serious game that makes use of experiential learning principles is a well-suited strategy 
to improve delirium education in enhancing understanding of the patient’s experience 
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