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Abstract 
This study aims to investigate students’ expectations and experiences of 
meaningful learning in simulation-based learning environments. We set the 
following research question: How do students’ experiences of meaningful 
simulation-based learning correspond to their expectations? The students’ (n 
= 87; male 51, female 36) pre- and post-questionnaires were analyzed using 
statistical methods. The results indicated that students’ expectations and ex-
periences of meaningful learning were positive, and for most statements, 
there were statistically significant differences between the mean pre-
questionnaire rating and the mean post-questionnaire rating, thereby indi-
cating that students’ actual experiences of simulation-based learning were 
more positive than their expectations. Thus, students’ experiences exceeded 
their expectations. 

Keywords: simulation-based medical education, meaningful learning, stu-
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Introduction 
Simulation and virtual realities have gained significant attention within the 
health-care and medical education industries around the world over the past 
few years (Helle & Säljö, 2012). Interest in the pedagogical use of these envi-
ronments—that is, when, how and what to use these technologies for in educa-
tion to support effective learning—has also increased. According to Rall and 
Dieckmann (2005), “Simulation, in short, means to do something in the ‘as if’, 
to resemble ‘reality’ (always not perfectly, because then it would be reality 
again), e.g., to train or learn something without the risks or costs of doing it in 
reality” (p. 2). However, in this study, we use the concept of a simulation-
based learning environment (SBLE) because we want to emphasize the learn-
ing purpose of these technologically rich yet safe learning environments. Ac-
cording to Keskitalo (2015), these should also be considered complex cultural, 
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social, physical, and pedagogical environments. Importantly, simulations can 
involve technology, but not all of them do.  
 
The overall aim of this study was to develop a pedagogical model for health-
care simulation educators (see Keskitalo, 2015; Keskitalo & Ruokamo, 2015; 
Keskitalo, Ruokamo, & Gaba, 2014). The pedagogical model—a theory-based 
model—can be used to design curriculums, plan instruction, and create in-
structional materials (Joyce & Weil, 1980). Generally, pedagogical models 
provide ideas for teaching and learning, and they can appear in various types 
of pedagogical solutions. The principles of this pedagogical model were de-
rived from the sociocultural theory of learning (Lave & Wenger, 1991; Vygot-
sky, 1978), meaningful learning (e.g., Ausubel, 1968; Jonassen, 1995; Ruoka-
mo & Pohjolainen, 2000), and previous pedagogical models of simulation-
based health-care education (Dieckmann 2009; Joyce, Calhoun, & Hopkins, 
2002). Within the pedagogical model, sociocultural theory helps us to under-
stand the complexity of learning and the development of expertise from a wid-
er perspective. As the theory suggests, there is constant interplay between 
individual and social factors (Palincsar, 1998; Säljö, 2009). The characteristics 
of meaningful learning were chosen as a general framework and can be con-
sidered ideal goals when creating an effective learning environment. Moreo-
ver, meaningful learning characteristics can help the facilitators to shed light 
on the things that are known to enhance learning (Keskitalo, 2015). The main 
contribution of previous pedagogical models has been in helping to structure 
the simulation-based learning process.  
 
This particular study aimed to investigate students’ expectations and experi-
ences of meaningful learning in an SBLE in order to gain a deep understanding 
of the conditions and processes that lead to effective learning in that environ-
ment and to further develop both the pedagogical model and educational prac-
tice. Moreover, there are only a limited number of studies related to the expec-
tations of teaching and learning in SBLEs (e.g., Keskitalo, 2012). For this 
study, we set the following research question: How do students’ experiences of 
meaningful simulation-based learning correspond to their expectations? This 
article first focuses on the characteristics of meaningful learning and the pre-
vious research related to the topic. Then, the research question and methods 
are introduced. Finally, the research results are summarized, followed by a 
discussion. 

Theoretical Background 
Meaningful learning is a concept invented by Ausubel (1968). It resembles the 
constructivist idea of learning, whereby new information is assimilated into 
what the learner already knows (Ausubel, Novak, & Hanesian, 1978). Accord-
ing to this view, both the learning materials and the task must be meaningful, 
and the learners must engage with the learning process (Ausubel et al., 1978). 
Later, Jonassen (1995) developed Ausubel’s ideas in a more social constructiv-
ist direction and described seven characteristics of meaningful learning (see 
also Nevgi & Löfström, 2005). In previous studies (e.g., Keskitalo, 2015; 
Keskitalo et al., 2014), we developed those characteristics in a more practice-
oriented direction and thus included experiential, experimental, emotional, 
socio-constructive, collaborative, active, responsible, reflective, critical, com-
petence-based, contextual, goal-oriented, self-directed, and individual charac-
teristics. We argue that these selected characteristics describe optimal student 
training in this context and can foster students’ effective and meaningful 
learning. As Keskitalo (2015) points out, with these characteristics in mind, 
facilitators may consider teaching and learning processes from a wider per-
spective and develop pedagogical practices that are effective, innovative, and 
meaningful.  
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Regarding the characteristics of meaningful learning, the terms “experiential 
and experimental learning” indicate that students can use their own experi-
ences as a starting point for learning (Kolb, 1984) and gain valuable experience 
before entering health-care practice (Cleave-Hogg & Morgan, 2002; Gaba, 
2004). The emotional characteristics of learning reflect the fact that emotions 
are always intertwined with learning (Damasio, 2001; DeMaria et al., 2010; 
Immordino-Yang & Faeth, 2010). A simulation setting is expected to arouse 
strong feelings and motivation to learn, but it can also lead to disbelief because 
of its artificial nature (Dieckmann, Gaba, & Rall, 2007). Simulation-based 
education is usually based on students’ collaboration and interaction with 
other students, the environment, the simulators, and other technical devices. 
Thus, learning can be viewed as socio-constructive and collaborative in nature 
(Lave & Wenger, 1991; Vygotsky, 1978). The active and responsible aspects of 
learning refer to the fact that when training, students are active and are ex-
pected to be responsible for their own learning (Fanning & Gaba, 2007; Jonas-
sen, 1995). In the simulation setting, debriefing has an important role because 
it allows students an opportunity to reflect on their learning (Issenberg, 
McGaghie, Petrusa, Gordon, & Scalese, 2005). Additionally, students should 
critically evaluate their own learning, their acquired information, and their 
learning environment. Learning is also contextual (Vygostky, 1978)—that is, 
knowledge is best learned when it is taught and practiced in a context that 
resembles real life (Bransford, Brown, & Cocking, 1999). Therefore, in order to 
promote learning transfer, facilitators should structure the training with spe-
cific learning objectives in mind based on the competencies that students will 
need to handle real-life situations (Fanning & Gaba, 2007). Students are also 
encouraged to set their own goals for learning in relation to the course goals 
and their own levels of expertise. During the learning process, it is also im-
portant to reevaluate these goals (Brockett & Hiemstra, 1991). Learning also 
differs among individuals (De Corte, 1995); therefore, facilitators should pro-
vide individual guidance and feedback to each student. Although many stu-
dents enjoy simulation-based education, there are those who do not. 

Previous Studies on Expectations and Experiences of 
Simulation-Based Healthcare Education 
In this study, the term “student expectations” refers to students’ expectations 
about the learning process in SBLE (cf. Keskitalo, 2012). Previous studies in 
the service delivery sector have divided expectations into expected, or predic-
tive, normative, and experience-based (Higgh, Polonsky, & Hollick, 2005; 
Shewchuk et al., 2007). Expected, or predictive, expectations refer to the ex-
pectations that students have about learning in these environments. Norma-
tive expectations are, in students’ opinions, what should happen in these 
learning environments. Experience-based expectations are based on students’ 
previous knowledge and experience (Edberg & Andersson, 2015).  
 
Despite the increased interest in this research area, there are only a limited 
number of studies related to the expectations of teaching and learning in 
SBLEs (e.g., Keskitalo, 2012). Prior research has concentrated on discovering 
students’ expectations about studying medicine or nursing. For example, Miles 
and Leinster (2007) compared first-year medical students’ expectations and 
experiences. The results revealed that students’ expectations were more posi-
tive than their actual experiences regarding learning and teachers, their aca-
demic self-perceptions, and their social self-perceptions. The study also re-
vealed that facilitators were poor at providing feedback and constructive criti-
cism, the learning goals were poorly articulated, and the timetable for courses 
was not very well planned. Also, the support system was poorer than expected 
for stressed students. In a recent study, Edberg and Andersson (2015) discov-
ered that students’ expectations about the curriculum had changed from a 
biomedical orientation to a nursing orientation, which meant that formerly, 
students had expected that biomedicine would constitute the main content of 
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the curriculum. Edberg and Andersson (2015) concluded that this could be a 
sign of a paradigm shift from a medical orientation toward nursing science.  
However, Keskitalo (2012) discovered that students had high expectations of 
activities involving simulations within health-care education. Adult students, 
in particular, seemed to expect a great deal. Students expected a great deal of 
simulation facilitators in that they expected the facilitators to be competent 
and well prepared for teaching (Keskitalo, 2012). To sum up, from a pedagogi-
cal viewpoint, the use of simulations in education is primarily expected to pro-
vide students with active and experiential learning opportunities in order for 
them to better integrate theory into practice (Cleave-Hogg & Morgan, 2002; 
Gaba, 2004; Keskitalo, 2012; Rall & Dieckmann, 2005). In contrast, from a 
health-care practice viewpoint, the use of simulations is expected to eventually 
improve patient care and safety by providing professionals with opportunities 
to practice on rare cases and to use teamwork, among other goals. Therefore, 
expectations for simulations in health-care education tend to be high. 
 
There is also notable evidence that students enjoy simulation-based education 
(e.g., Brewer, 2011; Keskitalo et al., 2014; Konia & Yao, 2013). Many describe it 
as fun, experiential, and safe, but in an SBLE, students also have the oppor-
tunity to learn at their own pace (Brewer, 2011). In addition to being experien-
tial and enjoyable, the use of simulations enhances learning, such as via its 
moderate effects on clinical practice (Chakravarthy, Haar, McCoy, Denmark, & 
Loftipour, 2011; Cook et al., 2011; Eaves & Flagg, 2001; Hayden, Smiley, Alex-
ander, Kardong-Edgren & Jeffries, 2014; Konia & Yao, 2013; Paige, Arora, 
Fernandez, & Seymour, 2015). In an SBLE, students have the opportunity to 
learn clinical skills and basic science concepts that are otherwise difficult to 
understand (Beauchesne & Douglas, 2011; Chakravarthy et al., 2011; Hope, 
Garside & Prescott, 2011). SBLEs help in combining the various forms of 
knowledge into a bigger picture (Bland, Topping, & Wood, 2011). The use of 
simulations also seems to enhance students’ self-confidence (Figueroa, Se-
panski, & Goldberg, 2013; Gough, Hellaby, Jones, & MacKinnon, 2012; Hope 
et al., 2011; Morgan & Cleave-Hogg, 2002; Paskins & Peile, 2010). For exam-
ple, Hope et al. (2011) discovered many benefits of using simulations in nurs-
ing education. The students felt that they were more ready for practice and 
that the simulation-based education enhanced their humanistic abilities and 
their technical and problem-solving skills, which improved their confidence. 
Similar results have been found within the medical education environment 
(e.g., Konia & Yao, 2013). 
 

Research Question and Methods 
With this as a background, this study aimed to answer the following research 
question: How do students’ experiences of meaningful simulation-based 
learning correspond to their expectations? 
 

Data Collection and Analysis 
Empirical data were collected in two simulation centers at Stanford University 
in the years 2010–2014. The data were collected from facilitators and students 
using group interviews, observations, video recordings, and pre- and post-
questionnaires. For this article, we analyzed students’ (n = 87; male 51, female 
36) pre- and post-questionnaires, which were distributed at the beginning and 
at the end of the course, respectively. The students were mainly anesthesia 
residents and medical students. They were studying anesthesia crisis resource 
management, emergency medicine, and anesthesia clerkship. The mean age of 
the respondents was 30 years old; the youngest respondent was 25 years old, 
and the oldest was 40 years old. Ten percent of the students had no prior expe-
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rience in simulation-based education, but most of the students had undergone 
simulation-based education before (one session, 14%; two sessions, 7%; three 
sessions, 9%; three or more, 48%). Altogether, the data were collected from 19 
courses, which lasted from three to nine hours. All the students who took part 
in the courses participated voluntarily in the research as well. The chosen 
courses were those that were running during the research period at Stanford 
and to which the researchers had access. During the courses, all the activities 
were completed in a group format created by the facilitators. During the sce-
narios, there was usually one student who had a leading role (the “hot seat” 
person) and would call on the others to help. In some of the courses—for ex-
ample, the anesthesia crisis resource management course—all the students 
could be leaders one by one; however, there were also courses in which all the 
students did not have the chance to experience being a leader. Those students 
not taking part in the scenario watched from a separate room via a television. 
Before the study, research permission was applied for and approved by the 
institutional review board, and thereafter, consent was obtained from the par-
ticipants. 
 
The pre-questionnaire consisted of Likert-type questions related to the stu-
dents’ expectations of the teaching and learning processes in an SBLE. Each of 
the 52 statements was scored on a continuum (1 = does not describe my expec-
tations at all; 5 = describes my expectations very well). In addition, 29 Likert-
type questions (0 = not at all, 5 = to a great extent) focused on the emotions 
that students experienced during the course. The students were asked to eval-
uate the degree to which they felt a given emotion (e.g., enjoyment of studying, 
boredom, sense of community, etc.) before and after the course. Five questions 
were also aimed at collecting students’ background information, and one open 
question gave the students space to write any other comments they had. The 
post-questionnaire questions were similar to those in the pre-questionnaire 
but dealt with students’ experiences. The detailed description of the develop-
ment and usage of these questionnaires can be found in a previous article 
(Keskitalo, 2012). For further analysis, we selected statements that reflected 
the characteristics of meaningful learning (27 items) (see also Nevgi & Löf-
ström, 2005; Ruokamo, Hakkarainen, & Eriksson, 2012). The data were ana-
lyzed using the frequencies, means, and standard deviations of the individual 
statements. The sum variables of the items measuring meaningful learning 
were computed using factor analysis (principal component analysis, see Ap-
pendices 1 and 2) and Cronbach’s alpha. The paired-samples t-test was used to 
compare the differences between the students’ expectations and their experi-
ences (see Miles & Leinster, 2007).  

Findings 
The students estimated their expectations and experiences regarding the 
meaningfulness of simulation-based learning based on the 27 items from the 
pre- and post-questionnaires. Table 1 displays the reliabilities for each of the 
subscales that are used to measure meaningful learning in this study. In addi-
tion, the subscales were renamed based on the statistical analysis (factor anal-
ysis, principal component analysis) and theoretical reasoning (Ruokamo et al., 
2012; Poikela, Ruokamo, & Teräs, 2015). 
 
Characteristics of meaningful learning 
 

Pre-
questionnaire 
(α, n) 

Post-
questionnaire 
(α, n) 

Concrete (experiential and experi-
mental) 

0.69 (n = 87) 0.85 (n =83) 

Emotional 0.82 (n = 86) 0.83 (n = 84) 
Socio-constructive (socio-constructive 
and collaborative) 

0.84 (n =86) 0.83 (n = 84) 
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Intentional (active, responsible, goal-
oriented, and self-directed) 

0.76 (n = 84) 0.73 (n = 83) 

Metacognitive (reflective and critical) 0.75 (n = 86) 0.81 (n = 84) 
Competence-based (competence-based 
and contextual) 

0.82 (n = 87) 0.85 (n = 84) 

Individual 0.80 (n = 86) 0.82 (n = 84) 
Table 1: Cronbach’s α Values for the Subscales 
 
The reliabilities of the various subscales are acceptable. Only in the first sub-
scale (concrete) is the alpha value below 0.7, which is considered to be the 
threshold for acceptable internal consistency in most social sciences research 
(Nunnally, 1978).  
 
Table 2 reveals the results of the questionnaires, which indicate that students’ 
expectations and experiences were positive, and for most statements, there 
were statistically significant differences between the mean pre-questionnaire 
ratings and the mean post-questionnaire ratings. This indicates that students’ 
experiences were rated more highly than their expectations. 
 
Characteristics and statements in the question-
naires 
 

Pre-
questionnaire 

Post-
questionnaire 

Disso-
nance 

Concrete 
 
I will be able to utilize/utilized my prior experi-
ences during the lessons  
 
During the lessons, I will be/was able to famil-
iarize myself and practice with the technology 
needed for future work 
 

3.98 (0.67) 
 
4.23 (0.87) 
 
 
4.05 (0.81) 
 
 

4.11 (0.81) 
 
4.38 (0.79) 
 
 
4.09 (0.98) 

0.13 
 
0.15 
 
 
0.04 

Emotional 
 
I will feel/felt safe during the lessons 
 
The course climate will motivate/motivated me 
to learn 
 

4.09 (0.68) 
 
4.34 (0.77) 
 
4.21 (0.79) 
 

4.48 (0.55) 
 
4.53 (0.66)  
 
4.53 (0.64)  
 

0.39*** 
 
0.19 
 
0.32** 
 

Socio-constructive  
 
I will be/was able to utilize my prior knowledge 
related to the course content 
 
My collaboration and communication skills will 
develop/developed during this course 

4.23 (0.71) 
 
4.36 (0.73) 
 
 
4.16 (0.88) 
 
 

4.48 (0.59) 
 
4.54 (0.59)  
 
 
4.53 (0.68)  
 
 

0.25* 
 
0.18 
 
 
0.47*** 
 
 

Intentional 
 
The student’s role will be/was to actively find, 
evaluate and apply information during the 
lessons 
 
The course objectives will be/were clear to me 
 

3.92 (0.62) 
 
4.30 (0.74) 
 
 
 
4.15 (0.89) 

4.20 (0.60) 
 
4.54 (0.62)  
 
 
 
4.41 (0.84)  

0.28** 
 
0.24 
 
 
 
0.36* 

Metacognitive 
 
I will be able to critically evaluate my own 
learning during the training. 
 
My critical thinking skills will develop during 
the course. 

4.20 (0.71) 
 
4,28 (0.77) 
 
 
4.14 (0.90) 

4.47 (0.65) 
 
4.48 (0.70) 
 
 
4.51 (0.66) 

0.27* 
 
0.20 
 
 
0.37*** 
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Competence-based  
 
Training in simulation settings will devel-
op/developed my competence  
  
The lessons will be/were applicable to my fu-
ture work  
 

4.08 (0.62) 
 
4.26 (0.82) 
 
 
4.34 (0.83) 

4.36 (0.58) 
 
4.56 (0.63)  
 
 
4.63 (0.58)  

0.28** 
 
0.30** 
 
 
0.29** 

Individual 
 
The course will take/took the student’s individ-
uality into account 
 
The study skills that I have adopted will also 
work/worked for me in this course 
 

3.74 (0,77) 
 
3.72 (1.01) 
 
 
3.58 (0.98) 

4.04 (0.77) 
 
4.13 (0.99)  
 
 
4.09 (0.87)  

0.30* 
 
0.41*** 
 
 
0.51*** 

* p < 0.05; ** p < 0.01; *** p < 0.001 
Dissonance = mean for pre-questionnaire score minus mean for post-questionnaire score 
 
Table 2: Mean (Standard Deviation) Ratings of the Sum Variable (Bold), Examples of 
the Individual Statements Before and After the Course as well as Dissonances of 
Means 
 
 
The results revealed that the students had the highest expectations of the so-
cio-constructive (M = 4.23; SD = 0.71) characteristics of meaningful learning. 
When exploring the individual statements of the pre-questionnaire, students 
particularly expected to feel safe during the lessons (M = 4.34, SD = 0.77) and 
that the lessons will be applicable to the future work (M = 4.34; SD = 0.83). 
The lowest expectations that students had were related to the individual (M = 
3.74; SD = 0.77) characteristics of meaningful learning. Students did not great-
ly expect that the course will take the students’ individuality into account (M 
= 3.72; SD = 1.01) or that the study skills that they have adopted will also 
work for them in this course (M = 3.58; SD = 0.98). 
 
The analysis of the post-questionnaires revealed that students experienced the 
courses favourably in terms of the socio-constructive (M = 4.48; SD = 0.59) 
and emotional (M = 4.48; SD =0.55) characteristics of meaningful learning. 
However, when studying individual items, students valued the courses’ compe-
tence-based characteristics as well because the individual statements training 
in simulation settings developed my competence (M = 4.56; SD = 0.63) and 
the lessons were applicable to my future work (M = 4.63; SD = 0.58) received 
the highest ratings in the post-questionnaire. 
 
When analyzing the difference between expectations and experiences, students 
ranked their experiences significantly more highly than their expectations in 
the statements that measured the emotional (0.39***, p = 0.001) characteris-
tics of meaningful learning. Regarding the emotional characteristics of mean-
ingful learning, the results indicated that students felt safer and more motivat-
ed than they had expected. Individuality was not rated very highly in the pre-
questionnaire (M = 3.74; SD = 0.77), although the experiences were signifi-
cantly better than the students’ expectations in this regard (M = 4.04, SD = 
0.77; 0.30*, p = o.o5). The individual characteristics of learning also received 
the lowest ratings in the post-questionnaire.  

Discussion and Concluding Remarks 
Even though the study’s results are somewhat descriptive, this research pro-
vided us with useful information about the expectations and experiences of 
student learning in an SBLE. This study complements the existing literature 
on students’ experiences with information about their expectations because 
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these can be important determinants of the learning event (Dieckmann & 
Yliniemi, 2012).  
 
The results suggest that although students have quite high expectations of the 
training in SBLEs (cf. Keskitalo, 2012), their experiences were even higher. In 
this study, students rated their experiences more highly than their expecta-
tions, which stood in contrast with the results of previous research in the med-
ical domain (Miles & Leinster, 2007). As the results suggest, students’ experi-
ences have exceeded their expectations. Notably, most of the students had 
some prior experience with simulation-based training, which certainly affected 
their expectations. Therefore, students could have expressed their experience-
based expectations in these questionnaires (Parasuraman, Zeithaml, & Berry, 
1988). By examining students’ expectations and experiences, we are able to 
develop the areas of education in which meaningful learning characteristics 
should be more emphasized.  
 
In this study, students experienced the emotional characteristics of learning 
significantly more highly than they expected to, which could be explained by 
the fact that during simulation-based education, special emphasis is usually 
placed on the emotional aspect of learning (e.g., DeMaria et al., 2010). Alt-
hough the individual characteristic of meaningful learning was the least highly 
rated, their ratings were still positive. However, based on previous studies, this 
characteristic of meaningful learning is the one that requires most of the work 
in these collaborative settings because there may be students who expect more 
individualized guidance and feedback (Keskitalo et al., 2014). Therefore, fu-
ture research should concentrate on how we can realize the individual charac-
teristics of learning in these collaborative settings, for example, through indi-
vidualized counselling sessions or clinical hours in SBLEs. 
 
In summary, this study shed light on the students’ expectations, which are 
often under-recognized but still affect their learning experience in many ways. 
Furthermore, by comparing students’ expectations and experiences, we were 
also able to identify and address the areas with which students are least satis-
fied. In addition, we must continue this research to ensure that this question-
naire can be considered a valid measure of students’ expectations and experi-
ences. In this study, Cronbach’s alpha values were calculated for each of the 
subscales; these values indicate that this questionnaire can be considered a 
valid measurement (Nunnally, 1978), except for the value that measured the 
expectations for the concreteness of learning in the pre-questionnaire 
(α=0.69). According to Tavakol and Dennick (2011), a low alpha value can 
depend on a number of things, including a number of questions, poor interre-
latedness between items, and heterogeneous constructs. In future, we should 
conduct the study with a wider population and in other contexts in order to 
gain more reliable results and to develop a reliable and valid test for measur-
ing the meaningful learning of students within a simulation-based learning 
environment. The principal component analysis also works better with a wider 
population. For example, the metacognitive variable includes only two items, 
and more research is needed to evaluate which items form a logical aggregate 
that can be used to describe and measure the metacognitive characteristics of 
meaningful learning. For now, these results should be interpreted with careful 
consideration. In addition, the research period was quite long, which is why 
the conditions for learning might have changed, and there were also different 
facilitators for some of the courses, which affected the condition for learning as 
well. However, the purpose of this paper was not to study the longitudinal 
effects of teaching and learning conditions, but rather to inquire into students’ 
expectations and experiences of meaningful simulation-based learning. This is, 
however, an interesting topic to cover in future research but with more partici-
pants. 
 
However, the results of this study will enable us to continue designing a more 
user-friendly pedagogical model and ensure its improved integration into sim-
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ulation-based education practices. This research offers useful insights regard-
ing teaching and learning—especially for health-care teachers, teacher educa-
tors, instructor trainers, designers, and researchers—regarding how to plan 
more meaningful and effective simulation-based education.  
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Appendix 1. Results of principal component analysis (PCA) for pre-
questionnaire 
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I will be able to utilize my prior experiences 
during the lessons. 

,749       

During the lessons, I will be able to familiar-
ize myself and practice with the technology 
needed for future work. 

,617       

I will be able to repeatedly practice my skills 
during the lessons. 

,491       

I believe that the use of equipment will be 
easier after the course. 

,871       

I will feel safe during the lessons.  ,518      
The course’s climate will motivate me to 
learn. 

 ,713      

The climate will be relaxed during the de-
briefing. 

 ,778      

I will feel comfortable during the lessons.  ,846      
I will be able to utilize my prior knowledge 
related to the course’s content. 

  ,769     

My collaboration and communication skills 
will develop during this course. 

  ,669     

My problem-solving skills will develop dur-
ing the course. 

  ,648     

The student’s role will be to actively find, 
evaluate, and apply information during the 
lessons.  

   ,786    

Facilitators will support the students’ own 
activities. 

   ,727    

I will set my own personal goals for the train-
ing.  

   ,525    

The course objectives will be clear to me.    ,591    
The learning goals that I have set are easy to 
achieve. 

   ,545    

I will be able to critically evaluate my own 
learning during the training. 

    ,576   

My critical thinking skills will develop during 
the course. 

    ,69
4 

  

Training in the simulation settings will de-
velop my competence. 

     ,743  

I will be able to utilize the lessons in my 
future work.  

     ,765  

The lessons will be applicable to my future 
work.   

     ,700  

I will be well prepared for practicing medi-
cine after the course.  

     ,794  

I can manage different kinds of exercises.      ,586  
The course will take the students’ individual 
starting points into account. 

      ,733 

The study skills that I have adopted will also 
work for me in this course. 

      ,762 

The course will take the students’ individuali-
ty into account. 

      ,759 

I will be able to train independently with the 
facilitators’ guidance during the lessons. 

      ,666 

Cronbach’s alpha ,690 ,823 ,836 ,758 ,746 ,822 ,804 
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Appendix 2. Results of principal component analysis (PCA) for post-
questionnaire 
 
Post-questionnaire 
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I will be able to utilize my prior 
experiences during the lessons. 

,649       

During the lessons, I will be able to 
familiarize myself and practice with 
the technology needed for future 
work. 

,596       

I will be able to repeatedly practice 
my skills during the lessons. 

,793       

I believe that the use of equipment 
will be easier after the course. 

,597       

I will feel safe during the lessons.  ,660      
The course’s climate will motivate 
me to learn. 

 ,619      

The climate will be relaxed during 
the debriefing. 

 ,633      

I will feel comfortable during the 
lessons. 

 ,790      

I will be able to utilize my prior 
knowledge related to the course’s 
content. 

  ,785     

My collaboration and communica-
tion skills will develop during this 
course. 

  ,503     

My problem-solving skills will de-
velop during the course. 

  ,758     

The student’s role will be to actively 
find, evaluate, and apply infor-
mation during the lessons.  

   ,644    

Facilitators will support the stu-
dents’ own activities. 

   ,805    

I will set my own personal goals for 
the training.  

   ,716    

The course objectives will be clear 
to me. 

   ,822    

The learning goals that I have set 
are easy to achieve. 

   ,622    

I will be able to critically evaluate 
my own learning during the train-
ing. 

    ,660   

My critical thinking skills will de-
velop during the course. 

    ,779   

Training in the simulation settings 
will develop my competence. 

     ,778  

I will be able to utilize the lessons 
in my future work.  

     ,753  

The lessons will be applicable to my 
future work.   

     ,773  

I will be well prepared for practic-
ing medicine after the course.
  

     ,680  

I can manage different kinds of 
exercises. 

     ,695  

The course will take the students’ 
individual starting points into ac-
count. 

      ,569 

The study skills that I have adopted       ,683 
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will also work for me in this course. 
The course will take the students’ 
individuality into account. 

      ,587 

I will be able to train independently 
with the facilitators’ guidance dur-
ing the lessons. 

      ,623 

Cronbach’s alpha ,845 ,827 ,831 ,731 ,812 ,849 ,819 
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