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Summary 

Background: The traditional clinical practice model for first-year nursing 
students in Norwegian nursing education is placement in nursing homes for six 
to eight weeks supervised by on-site registered nurses. In nursing homes, 
increased care complexity, high workloads, and a limited number of registered 
nurses serving as student supervisors can pose significant challenges to 
students’ clinical learning. Simulation training may provide an evidence-based 
learning alternative during students’ clinical practice period. However, research 
on clinical practice models that combine simulation training with clinical 
practice in nursing homes for first-year nursing students is limited 
internationally and unexplored in a Norwegian context.  
 
Aim: The overall aim of this thesis is to gain knowledge by investigating first-
year students’ experiences with and relevant outcomes of simulation training 
combined with clinical practice in nursing homes in a Norwegian context. To 
achieve the overall aim, we initially identified elements in simulation training 
(based on the National League for Nursing (NLN) Jeffries Simulation Theory) 
associated with student outcomes of satisfaction and self-confidence (Paper I). 
Second, student experiences of multiple simulation training as a supplement 
during the students’ clinical practice period were investigated (Paper II). The 
Clinical Learning Environment Comparison Survey (CLECS) was then 
translated and tested for its psychometric properties (Paper III). The CLECS 
was used in the final investigation, in which student outcomes regarding 
knowledge acquisition, self-efficacy, and fulfilment of clinical learning needs 
were examined after integrating the simulation training as a partial replacement 
for clinical hours during the students’ clinical practice period (Paper IV). 
 
Methods: A multimethod design was employed. First, a study with a cross-
sectional design using the NLN questionnaire (n = 187) was conducted to 
identify associations. Data were analysed using descriptive and correlation 
statistics (Paper I). The second study, which investigated student experiences 
(n = 27) had a qualitative descriptive study design with focus group interviews. 
Data were analysed using systematic text condensation (Paper II). The third 
study had a cross-sectional design with a longitudinal component (n = 122), and 
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the CLECS’ psychometric properties were investigated using validity and 
reliability statistics (Paper III). The fourth study had an experimental design 
with pre- and post-test comparisons of an intervention group (n = 52) versus a 
control group (n = 48) to examine student outcomes using a knowledge test and 
the General Self-Efficacy Scale. Furthermore, a descriptive, survey-based 
comparison was used to examine the fulfilment of clinical learning needs in the 
intervention group using the CLECS. Data in the fourth study were analysed 
using descriptive and inferential statistics (Paper IV). 
 
Results: Active learning was significantly associated with satisfaction, while 
active learning and clear objectives were associated with self-confidence (Paper 
I). Three categories of student experiences were identified: enhancing the 
reasoning behind care, transferring knowledge and experiences between 
learning environments, and enhancing the sense of mastery (Paper II). The 
CLECS had acceptable construct validity and internal consistency, and most 
subscales displayed moderate to good test-retest reliability (Paper III). The 
mean improvement in knowledge acquisition from the pre- to post-test was 
higher in the intervention group than in the control group, and the difference 
was statistically significant, with a moderate to high effect size. No significant 
difference in self-efficacy improvement was observed. The intervention group 
scored the simulation training significantly higher on meeting their clinical 
learning needs compared with the nursing homes. Learning needs within the 
nursing process, self-efficacy, and the teaching–learning dyad especially 
excelled, showing moderate to high effect sizes (Paper IV).  
 
Conclusions: This thesis suggests that simulation training (based on a 
theoretical framework), either as a supplement to or as a partial replacement for 
clinical hours, combined with clinical practice in nursing homes, might be of 
great benefit for Norwegian first-year nursing students. Active student 
engagement in simulation training may increase both student satisfaction and 
self-confidence, and the first-year students experienced enhanced knowledge, 
confidence, and mastery due to the simulation training after attending 
simulation training combined with clinical practice. Active student 
engagement, collective reflections, and feedback from facilitators and peers in 
the simulation training seemed pivotal for promoting the students’ clinical 
learning during the practice period. The CLECS (Norwegian version) was 



 

vi 

proven adequate for evaluating clinical learning to meet students’ learning 
needs and; combining simulation training with clinical practice in nursing 
homes was positively associated with knowledge acquisition and with meeting 
the clinical learning needs of first-year students, especially within the areas of 
the nursing process, self-efficacy, and the teaching-learning dyad.  
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1 Introduction 

Nursing education institutions are obligated to prepare students for their future 
responsibilities so that they can provide safe health care of high quality 
(Ministry of Education, 2020; Ministry of Education and Research, 2019).  In 
Norway, the bachelor’s degree in nursing is a three-year programme that 
follows the European Union (EU) directive, of which half of the time is 
assigned to mandatory, supervised clinical practice in different areas of health 
care services (EU Directive 2013/55/EU). The traditional clinical practice 
model for first-year nursing students in Norway is placement in nursing homes 
for six to eight weeks, supervised by on-site registered nurses (RNs) (Bjørk et 
al., 2014; Richardson et al., 2014). A patient is defined as a person to which the 
health care service provides or offers health care (Pasient- og bruker 
rettighetsloven § 1-3, 1999). Therefore, people admitted to nursing homes will 
be referred to as patients in this thesis. 
 
Since the implementation of the Coordination Reform (Report No. 47 to the 
Storting, 2008–2009), the health conditions of patients transferred from 
hospitals to nursing homes have become more complex and treatment-
intensive, with higher patient mortality (Abelsen et al., 2014; Glette et al., 
2018). Hence, the scope of nursing practice in nursing homes has expanded, 
requiring an unprecedented increase in expected knowledge, required skills, 
and staff (Finnbakk et al., 2020; Glette et al., 2018). At the same time, nursing 
homes face problems recruiting and retaining a qualified workforce (The 
Norwegian Association of Higher Education Institutions, 2016). First-year 
nursing students’ placements in nursing homes add pressure to this already 
stretched health care system (Roberts et al., 2019). The latter is, in part, related 
to the limited resources that the RNs in nursing homes have to adequately 
engage and supervise the students. Moreover, there is increasing enrolment of 
nursing students in nursing education programmes as a response to current and 
projected nursing shortages, which again puts pressure on clinical sites to host 
even more students (Perry et al., 2018; Roksvaag & Texmon, 2012). Despite 
these challenges, the traditional clinical practice model in nursing homes for 
Norwegian first-year nursing students has remained largely unchanged 
(Laugaland et al., 2021). 
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The focus of this thesis is on a clinical practice model in Norwegian nursing 
education that deviates from the traditional clinical practice model; Simulation 
training combined with clinical practice in nursing homes, with the ambition 
to improve the knowledge base in educational research for best educational 
practices to meet first-year students’ clinical learning needs and enhance 
learning outcomes during clinical practice in nursing homes. 
 
1.1 Outline of the thesis 
The thesis consists of a synopsis and four papers. The first chapter introduces 
the theme of the thesis. In Chapter Two, the background of the thesis is 
presented through perspectives, challenges, and previous research relevant to 
first-year nursing students’ clinical practice in nursing homes. The use of 
simulation training in nursing education and research on student experiences 
and outcomes of simulation training are then presented, followed by a statement 
of the aim of the thesis. In Chapter Three, the theoretical perspectives on 
clinical learning and the framework used for simulation design are described. 
Chapter Four presents the methods used in the thesis as well as ethical 
considerations. Chapter Five presents the main results in each of the four papers 
and the results across the papers. A discussion of the results, methodological 
considerations, and strengths and limitations of the research are presented in 
Chapter Six. Chapter Seven offers conclusions and implications for practice 
and future research.
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2 Background 

Clinical practice in nursing homes represents the first clinical opportunity for 
Norwegian first-year nursing students to link nursing knowledge to the care of 
real patients. Nursing knowledge includes both theoretical knowledge 
(knowing that) and practical knowledge (knowing how) (Benner & Wrubel, 
1982). The nursing domain-specific characteristics of clinical learning include 
patient experiences, the demand for clinical reasoning, and integrated 
knowledge acquisition and use in clinical situations (Benner, 2015; Berman et 
al., 2014). First-year nursing students will hereafter also be referred to as 
‘nursing students’ or ‘students’.  

2.1 Preparation for clinical practice in nursing 
homes 

Prior to clinical practice in nursing homes, Norwegian nursing students are 
introduced to theoretical knowledge in anatomy, pathophysiology, and nursing 
care at nursing education institutions. Additionally, they practice skills such as 
measurement of blood pressure and heart and respiratory rates, insertion of 
urinary catheters, and maintenance of the principles of hygiene at the 
institution’s skill centre. The nursing process, which has been highlighted as an 
important tool for placing nursing knowledge into practice and increasing the 
quality of nursing care, is introduced to the students as a framework for meeting 
nursing home patients’ often complex health conditions and care needs 
(McCuistion et al., 2020; Yilmaz et al., 2015). The nursing process involves 
understanding the rationale for patients’ treatment plans, understanding 
patients’ pathophysiologies, identifying patients’ problems, implementing care, 
prioritising care, performing appropriate assessments, and assessing the 
outcomes of care provided (Ehnfors et al., 2015; McCuistion et al., 2020).  

2.2 The nursing home as a learning arena   

The share of older people with chronic and complex diseases has increased and 
will continue to increase in the years ahead (Tønnessen et al., 2016; WHO, 
2016). In order to build effective, coordinated health care systems to meet the 
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needs of an ageing population, there has been a shift of responsibilities and 
tasks from specialists to primary health care services (Abelsen et al., 2014; 
Boeckxstaens & De Graaf, 2011; Larue et al., 2015). In Norway, the 
Coordination Reform, which was implemented in 2012 (Report No. 47 to the 
Storting, 2008-2009), has led to expanded responsibilities for nursing homes in 
terms of active treatment and terminal care, and thus a shift towards a more 
acute care or palliative function (Finnbakk et al., 2020; Glette et al., 2018). 
Organisational changes and the ageing population have made nursing homes 
complex parts of the health care service system (Mays et al., 2018; Nordström, 
2018; Wangmo et al., 2017). However, staffing and competence do not seem to 
have been adjusted accordingly (Abelsen et al., 2014; Bruvik et al., 2017). 
 
Providing care quality in nursing homes includes dimensions such as safe, 
effective, patient-centred, timely, and efficient care (The Norwegian 
Directorate of Health, 2019; WHO, 2021). As the care needs of nursing home 
patients may change frequently and often unexpectedly, providing care quality 
in nursing homes requires a highly skilled workforce (Killett et al., 2013; 
Nordström, 2018). RNs in nursing homes are considered key contributors to 
care quality and have multiple roles that include patient care, clinical decision-
making, leadership, and student supervisor responsibilities (Dellefield et al., 
2015). However, partly due to problems in recruiting and retaining RNs in 
nursing homes, RNs often constitute a small segment of the workforce 
employed in nursing homes (Gautun, 2020). Moreover, balancing patient care, 
administrative work, and student supervision is reported as a major challenge 
among RNs (Arkan et al., 2018; Jayasekara et al., 2018). In addition, not all 
RNs in nursing homes are specialised supervisors, and some lack experience in 
the supervision of students (Harrington et al., 2012; Jayasekara et al., 2018). 
These circumstances have been found to affect the quality of student 
supervision and feedback on students’ learning progression (Adamson et al., 
2018; McIntosh et al., 2014; Vatnøy et al., 2020).  
 
Challenges such as limited access to RN supervisors and inefficiency of time 
spent in nursing homes have been reported by students (Jonsén et al., 2013; 
Morrell & Ridgway, 2014; Sulivan et al., 2019). Many students experience their 
clinical practice as stressful (Gurková & Zeleníková, 2018) and that feedback 
has a low priority for their RN supervisors (Adamson et al., 2018). Limited 
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feedback may lead students to question their knowledge and skills, making 
them unsure about what is expected of them and their learning progression 
(Admi et al., 2018). Feelings of incompetency when caring for patients may 
result in performance anxiety (Dinmohammadi et al., 2016; Sharif & Masoumi, 
2005), which again may influence the students’ confidence, attitudes, and 
learning during clinical practice (Algoso & Peters, 2012; Perry et al., 2018). In 
a Norwegian study exploring challenges in providing effective clinical student 
practice in nursing homes, variation in learning assessments and a lack of 
quality assurance in addition to low levels of RNs were highlighted (Laugaland 
et al., 2021). 
 
In nursing homes, students experience a wide range of patient situations and 
clinical procedures. However, it is the RN supervisor’s role to help students 
make sense of these experiences through analytical reasoning (Perry et al., 
2018). Students must learn how to recognise a situation in which a particular 
aspect of theoretical knowledge applies and begin to develop practical 
knowledge that allows the refinement, extension, and adjustment of textbook 
knowledge (Benner, 2015; Tanner, 2006). However, students report difficulties 
integrating theoretical knowledge into practice  (Dinmohammadi et al., 2016; 
Günay & Kılınç, 2018), collecting and evaluating patient data, and using the 
data to devise nursing care that meets patients’ needs (Yilmaz et al., 2015). 
Because the entire nursing process rests on the accuracy of the data collected, 
it is imperative that students gain proficiency in basic physical assessment 
(McCuistion et al., 2020; Yilmaz et al., 2015). To build these competencies, 
supervision and feedback are essential for students because they do not yet have 
the deep background knowledge to recognise the whole clinical situation or 
make qualitative distinctions within a clinical situation (Benner, 2015). 
However, the supervision provided in nursing homes tends to be more task-
oriented than focused on these more complex aspects of nursing, revealing a 
gap between students’ clinical learning needs and realities (Ironside et al., 2014; 
Papathanasiou et al., 2014; Sulivan et al., 2019).  

2.3 Simulation training in nursing education 
Simulation training may enhance students’ integration of theoretical and 
practical knowledge, ability to reflect, and capacity to give and receive 
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feedback (Jeffries & Rodgers, 2021). Indeed, national and international nursing 
education programmes have implemented simulation training (Adib-
Hajbaghery & Sharifi, 2017; Hayden et al., 2014). In this thesis, the conceptual 
definition of simulation training in Bland et al. (2011) is used:  
 
A dynamic process involving the creation of a hypothetical opportunity that 
incorporates an authentic representation of reality, facilitates active student 
engagement, and integrates the complexities of practical and theoretical 
learning with opportunity for repetition, feedback, evaluation, and reflection 
(p. 668).  

There are various types of simulation training, such as role playing, games, 
virtual reality, and scenario-based patient simulation training using 
standardised patients (trained human actors) or human patient simulators 
(HPSs). HPSs are fully programmable, computerised, whole-body manikins 
that enable imitation of physiological parameters in different health conditions 
and make it possible to imitate a patient’s verbal and physiological reactions to 
care (Liaw et al., 2014; Shin et al., 2015). In this thesis, ‘simulation training’ 
refers to scenario-based simulation training with HPSs.  
 
Simulation training allows nurse educators to develop desired patient 
experiences and disease processes encountered by students, ensuring equal 
learning experiences that cannot be guaranteed in clinical practice (Gates et al., 
2012; Kelly et al., 2014). For first-year students, simulation training may 
provide an opportunity to be exposed to experiences that they may not have 
access to in their nursing home practice and to gain an appreciation of the 
unpredictable nature of clinical practice (Gates et al., 2012). Patient situations 
and environments can be created to mimic how they may occur in real clinical 
settings (or close to them), and the students may be provided with immediate 
feedback on their performance (Hamstra et al., 2014; Lioce et al., 2015).  
 
Simulation fidelity reflects the level of realism incorporated into the patient 
scenario. The International Nursing Association for Clinical Simulation and 
Learning (INACSL) defines simulation fidelity as ‘the ability to view or 
represent things as they are to enhance believability’ (INACSL, 2016c, p. 42). 
Due to the advanced technology, the use of HPSs may enhance the fidelity of 
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many simulated scenarios (Jeffries & Rogers, 2012). Educators can create and 
manipulate patient scenarios in which the HPS’s physiological parameters 
replicate aspects of a real patient’s condition and enhance physical fidelity 
(Founds et al., 2011; Gates et al., 2012). However, fidelity also depends on an 
effective simulation design that promotes high student immersion (Hamstra et 
al., 2014). Immersion describes the level at which the students become engaged 
in the scenario (Lioce et al., 2020) and conveys the sense that they have of being 
immersed as they would if it were a real-world experience (Gaba, 2007). In 
addition to physical fidelity, INACSL (2016c) includes conceptual fidelity, 
which is described as ensuring that elements in the scenario relate to each other 
in a realistic way, and psychological fidelity, which is described as mimicking 
the contextual elements found in clinical environments. These are all 
considered important aspects of fidelity for promoting participant engagement. 

Simulation training provides students with opportunities to integrate theoretical 
knowledge with practice while they are making real-time clinical decisions 
(Bland et al., 2011). Pedagogically, simulation training puts students in a 
learning situation in which they need to be active and in control of their learning 
and create habits of thinking and reflection (Jeffries & Rodgers, 2021). In the 
case of older nursing home patients, often with multiple diseases, the HPS can 
highlight the patients’ clinical signs and symptoms within the scenario and train 
students to deal with situations such as patient deterioration. An important 
benefit compared to clinical practice is that simulation training occurs in an 
environment without the risk of harming patients, allowing students to make 
mistakes (Mills et al., 2014). Mistakes become an opportunity for students to 
learn and achieve competencies by analysing and reflecting on them.  

2.3.1 The structure of simulation training 
To promote effective learning, the INACSL Standards of Best Practice in 
Simulation recommend structuring each simulation training session from 
briefing to scenario to debriefing, led by a facilitator (INACSL, 2016b, 2016c). 
The facilitator is an instructor who joins the students in every part of the 
experience. Briefing, a scenario, and debriefing are considered the core 
components of a successful simulation experience (Cant & Cooper, 2010; 
INACSL, 2016c).  
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Briefing is an activity that takes place before the onset of the scenario and is 
important, as it prepares students to understand what they are going to do and 
what they will be simulating (Husebø et al., 2012; McDermott, 2016). The 
facilitator’s role in briefing is to prepare the students for the simulation, 
providing them with information about the scenario, the objectives of the 
simulation training, the environment, the HPS, crucial equipment, and the need 
for mutual respect and confidence between the participants (INACSL, 2016b; 
Jeffries & Rodgers, 2021). 
 
The scenario includes a starting point with the initial circumstances of the 
patient, structured participant activities with responses from the patient (e.g., 
the HPS), such as verbal responses or changes in vital signs, and an end point, 
which is the stage at which the scenario is expected to end (INACSL, 2016c).  
 
Debriefing is a form of reflective practice, which means a guided reflection of 
a realistic event (e.g., the scenario) strategically planned to promote 
professional reflective comportment (Dreifuerst et al., 2021). Debriefing, 
including feedback from facilitators and peers, follows the scenario to allow 
learners to revisit the experience reflectively and learn from what happened 
(Dreifuerst, 2009; Shinnick et al., 2011). In reflective debriefing, as well as in 
the scenario, the students are provided with an opportunity to assume an active 
role during the learning process (Al Sabei & Lasater, 2016). The debriefing 
promotes bridging content, knowledge, and experience and an understanding 
of the thinking and actions that occurred during the scenario, while the students 
are given the opportunity to share reactions and emotions about the learning 
experience with each other (Dreifuerst et al., 2021).  
 
INACSL (2016a) emphasise that the debriefing must be congruent with the 
objectives of the simulation training and conducive to learning and that the 
debriefing must support confidentiality, trust, feedback, and reflection. They 
recommend that the debriefing be facilitated by an experienced person 
(INACSL, 2016a). Steinwachs (1992) presents a debriefing framework with 
three phases – the descriptive, analytic, and application phases – and provides 
several suggestions for questions the facilitator can ask in each phase of the 
debriefing to promote reflection and student engagement. Steinwachs (1992) 
underscores that the facilitator’s job in debriefing is to concentrate on how to 
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encourage students to reflect on their experiences and perspectives, explore 
these experiences, and learn from them. Another approach to debriefing called 
‘PEARLS’ (Promoting Excellence and Reflective Learning in Simulation) 
(Eppich & Cheng, 2015; INACSL, 2016a) comprises the description, analysis, 
and application phases described by Steinwachs (1992). However, PEARLS 
adds an initial reaction phase in which the students share reactions and emotions 
related to the experience. 

2.3.2 Student experiences and outcomes of simulation 
training 

Simulation training has become a widely used teaching strategy to prepare and 
train students for clinical practice (Cant & Cooper, 2017; Larue et al., 2015). 
Some research has found barriers to students’ acceptance of simulation training, 
such as performance anxiety, being watched by others, and demanding and 
stressful scenarios, and that it may be perceived as a less realistic experience 
than an actual patient encounter (Al-Ghareeb & Cooper, 2016; Solli et al., 
2020). However, simulation training seems well accepted overall by nursing 
students (Cant & Cooper, 2017; D’Souza et al., 2017; Foronda et al., 2013).  
 
Literature reviews of simulation training, either used as an alternative to 
traditional classroom lectures or as preparation for clinical practice, have shown 
that students are mainly satisfied with simulation training and achieve self-
confidence in learning (Haddeland et al., 2018; Shin et al., 2015; Skrable & 
Fitzsimons, 2014). An integrative review highlighted that simulation training 
contributes to diverse learning experiences, knowledge retention, and skill 
acquisition (D’Souza et al., 2017). While an umbrella review showed that 
simulation training significantly improved self-efficacy in pre- and post-test 
studies (Cant & Cooper, 2017), a systematic review and meta-analysis found 
no significant effect on students’ self-confidence and self-efficacy but 
demonstrated improved knowledge and performance (La Cerra et al., 2019). 
The latter is in line with Haddeland et al. (2018), who showed that knowledge 
and performance increased when using simulation training to improve students’ 
ability to recognise and respond to deteriorating patients. 
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A limiting factor in reporting the overall effectiveness and outcomes of 
simulation training is the lack of studies with experimental and comparative 
research designs (Cant & Cooper, 2017; Husebø et al., 2018). Extensive 
evidence agrees, however, that simulation training has positive effects on 
students’ learning and outcomes when it is integrated into nursing education 
programmes (Cant & Cooper, 2017; Cantrell et al., 2017; Husebø et al., 2018). 
Research investigating first-year students’ experiences with and outcomes 
when combining supplementary simulation training with clinical practice in 
nursing homes is, however, limited. Only one previous study by Khalaila 
(2014) was identified prior to this PhD study. The identified study used a pre-
test/post-test design and reported that students’ caring ability and self-
confidence rose, while the level of anxiety decreased, after combining 
supplementary simulation training with clinical practice in nursing homes 
(Khalaila, 2014).  
 
Internationally, practice models that partly replace clinical practice hours with 
simulation training have gained acceptance (Gates et al., 2012; Hayden et al., 
2014; Larue et al., 2015). Research on student outcomes when partly replacing 
clinical hours in the areas of medical-surgical care, obstetrics, paediatrics, and 
mental health care reports equal or slightly better results when compared to 
traditional clinical practice (Curl et al., 2016; Hayden et al., 2014; Larue et al., 
2015; Soccio, 2017). Empirical studies of the replacement of clinical hours with 
simulation training are, however, still sparse (Bogossian et al., 2019), and 
studies exploring partial replacements of clinical hours in nursing homes for 
first-year students were not identified prior to this PhD study. In a United States 
(US) national, randomised, controlled study, no statistically significant 
differences were identified between intervention groups replacing up to 50% of 
clinical hours in different clinical practice areas with simulation training and 
control groups with traditional clinical practices (Hayden et al., 2014). 
However, the study showed a possible advantage of partial replacement in 
community health areas, including nursing homes, for the development of 
clinical competency (Hayden et al., 2014; Larue et al., 2015).  
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2.4 The rationale for the thesis 
Although traditional clinical practice models have been considered 
irreplaceable in developing students’ competencies as future nursing 
professionals (Ironside et al., 2014; Jayasekara et al., 2018; Murphy et al., 
2012), evidence suggests that the traditional approach to clinical learning may 
be insufficient (Harder, 2015; Leighton et al., 2021; Roberts et al., 2019). 
Simulation training may provide an evidence-based learning alternative during 
students’ clinical practice to optimise the students’ learning opportunities and 
promote effective clinical learning (Harder, 2015; Kardong-Edgren, 2021). As 
previously highlighted, knowledge of the effects of simulation training 
combined with clinical practice in nursing homes on first-year students’ 
experiences and outcomes is limited internationally and unexplored in a 
Norwegian context. This thesis represents an attempt to contribute knowledge 
to this field of educational research. 

2.5 Aim of the thesis  
The overall aim of this thesis is to gain knowledge by investigating first-year 
students’ experiences with and relevant outcomes of simulation training 
combined with clinical practice in nursing homes in a Norwegian context. 
 

2.5.1 Specific objectives and research questions of 

each paper 

Paper I 
Objective: The objective of the first paper was to identify elements in 
simulation training associated with nursing students’ satisfaction with the 
simulation activity and self‐confidence in managing the simulated patient 
situation. 
 
Research question: Which elements in educational practices and simulation 
design are associated with students’ satisfaction with simulation training and 
self‐confidence in managing simulated patient situations? 
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Paper II 
Objective: The second objective was to explore nursing students’ experiences 
of supplementary simulation training as a tool to support learning during 
clinical practice in nursing homes. 
 
Research question: How do students experience simulation training as a tool 
to support learning during clinical practice in nursing homes? 
 
Paper III 
Objective: The third objective was to translate the Clinical Learning 
Environment Comparison Survey (CLECS) into Norwegian and to evaluate the 
psychometric properties of the Norwegian version. 

Research question: What are the psychometric properties of the CLECS 
(Norwegian version) using a sample of Norwegian nursing students? 

Paper IV 
Primary objective: The primary objective of the fourth paper was to examine 
nursing students’ knowledge acquisition and self-efficacy in integrating a 
partial replacement of clinical hours in nursing homes with simulation training. 
 
Research questions: Is there a difference in knowledge acquisition between 
students attending simulation training combined with clinical practice and 
students attending traditional clinical practice in nursing homes? 
 
Is there a difference in general self-efficacy between students attending 
simulation training combined with clinical practice and students attending 
traditional clinical practice in nursing homes? 
 
Secondary objective: The secondary objective was to examine perceptions of 
how learning needs were met in the simulated versus the clinical environment. 
 
Research question: Is there a difference in perceptions of how well learning 
needs are met in the simulated environment compared to the clinical 
environment among students attending simulation training combined with 
clinical practice? 
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In this thesis, both simulation training used as a supplement during clinical 
practice in nursing homes (Paper II) and simulation training used as a partial 
replacement for clinical hours during clinical practice in nursing homes (Paper 
IV) will be referred to as simulation training combined with clinical practice 
or as the combined practice model, while the traditional clinical practice model 
will be referred to as traditional clinical practice. 
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3 Theory 

Experiential learning may assist nursing students with assessment, identifying 
nursing interventions, and providing safe and accurate care for patients 
(Benner, 1984). Because simulation training is an experiential learning activity 
(Jeffries & Rogers, 2012), experiential learning theory represents the overall 
theoretical perspective in this thesis for understanding how simulation training 
may promote clinical learning during first-year students’ clinical practice in 
nursing homes. The guiding principle of this theory is the ability to transfer 
theoretical knowledge and apply it in a practice setting, leading to deeper 
learning. First, in this chapter, Kolb’s (2015) cyclical process of experiential 
learning and Zull’s (2002) elaborated explanations of how students learn 
through Kolb’s (2015) learning cycle are presented. Subsequently, the NLN 
Jeffries Simulation Theory, which was used as the guiding framework for the 
practical design and implementation of the simulation training described in the 
four appended papers, is presented.  

3.1 Kolb’s experiential learning and the learning 
cycle 

Kolb (2015), an educational researcher, summarises the characteristics of 
experiential learning by defining it as ‘the process whereby knowledge is 
created through the transformation of experience’ (p. 49).  
 
According to Kolb (2015), memorisation, or recollection of ideas taught, does 
not equal learning, as this process does not improve or reshape our 
understanding. Students need to be actively involved in gaining knowledge 
through experience, with active reflection being an integral component of the 
learning process (Kolb, 2015). Kolb’s experiential learning theory is based on 
John Dewey’s claim that learning must be grounded in experience, Kurt 
Lewin’s ideas of the importance of active learning, and Jean Piaget’s emphasis 
on the interaction between the person and environment (Kolb, 2015). Kolb’s 
theory is well supported as a foundation for simulation training (Aebersold, 
2018; Dreifuerst, 2009). Simulation training facilitates experiential learning 
through diverse perspectives to understand and reflect on real-world 
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experiences, problem-solving, and decision-making, which may foster thinking 
and clinical reasoning skills in nursing students (Jeffries & Rogers, 2012, 
2021). 
 
Experiences are central to Kolb’s (2015) theory. However, Kolb (2015) 
acknowledges that something must be generated by an experience for it to be 
defined as learning. Kolb (2015) views learning as a cyclical process with four 
stages – concrete experience, reflective observation, abstract conceptualisation, 
and active experiment – in which each stage is mutually supportive of and feeds 
into the next. Concrete experiences are the basis for observations and 
reflections, reflections are distilled into abstract concepts from which new 
implications for action can be drawn, and at last, these implications can be 
actively tested, creating new experiences (Kolb, 2015) (Figure 1).  
 
 

 
 
 

Figure 1 – Author’s illustration based on Kolb’s (2015) experiential learning cycle. 
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Kolb (2015) claims that no stage of the learning cycle is effective on its own. 
Ideally, students must complete all four stages – experiencing, reflecting, 
thinking, and acting – to develop new knowledge. In the experiencing stage, 
students engage in an activity or task. It is not enough to passively watch; the 
students must be actively engaged in this stage, one way or another. As applied 
in simulation training, experience occurs initially when students engage in a 
simulation scenario (Jeffries & Rodgers, 2021). After engaging in the 
experience, the next step in the learning cycle occurs when the students step 
back to reflect on the experience (Kolb, 2015). This stage allows the students 
to ask questions and discuss the experience with others making meaning, and 
to identify any discrepancies between current ideas and the experience itself. 
The students will attempt to draw conclusions about the experience by 
reflecting on their prior knowledge, using familiar ideas, or discussing possible 
theories with peers (Kolb, 2015). According to Kolb (2015), students move 
from the reflection stage to the thinking stage when they begin to create new 
ideas and perspectives. The reflection and thinking stages of the learning cycle 
are mirrored in the debriefing phase of simulation training, in which theoretical 
knowledge and experience are tied together by reflecting on and analysing the 
events and performance involved in a scenario. Ultimately, the students will 
create new ideas and knowledge that may improve future decision-making and 
actions (Jeffries & Rodgers, 2021). The final acting stage in the learning cycle 
is the process in which the students plan and act on their new ideas and put their 
newly gained knowledge into practice. The acting stage creates new 
experiences, and with each new experience, students can integrate new 
observations into their current understanding, and the cycle continues (Kolb, 
2015).  
 
Zull (2002) supports Kolb’s (2015) suggestions that the four stages in the 
learning cycle should be completed for deeper learning to occur. He claims that 
Kolb’s (2015) learning cycle arises naturally from the structure of the learner’s 
brain and matches the four areas of the cortex and their functions at each stage 
of the cycle. What he brings to Kolb’s learning cycle is his insight into the 
functions the brain performs: getting information through experience (for 
which the brain relies on the sensory cortex), making meaning of information 
through reflective observations (relying on the back integrative cortex), 
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creating new ideas from these meanings through abstract conceptualisation 
(using the front integrative cortex), and acting on those ideas through active 
experiment (which requires the motor cortex) (Zull, 2002) (Figure 2). 
 

 
Figure 2 – Author’s illustration based on Zull’s (2002) link between the learning cycle and areas 
of the brain. 

Like Kolb (2015), Zull (2002) claims that an overreliance on certain stages of 
the learning cycle (and thus an overreliance on certain parts of the learner’s 
brain) to the exclusion of others will produce incomplete learning; true learning 
requires the activation and use of all four areas of the cortex (Zull, 2002). In 
terms of the learning cycle, the sensory brain is where our concrete experience 
is first recorded. The sensory brain gathers raw materials for reflection, 
abstraction, and action. The raw material is organised and rearranged through 
reflective observations, making meaning using the back cortex functions. 
However, learners also need to use their front cortex functions and convert 
information into ideas, plans, and actions to test their own knowledge. Thus, 
the art of directing and supporting proposals and application of new ideas  
occurring in the front of the brain is part of the art of leading a student towards 
comprehension (Zull, 2002).  

Additionally, Zull (2002) describes the fear centre located in the back of the 
brain and the pleasure centre located in the front of the brain as two competing 
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regions that impact students’ learning. Negative emotions due to an 
overreaction from the fear centre may overpower cognition; to allow learning 
from an experience to flow from the back of the brain to the front of the brain, 
where the experience will be conceptualised and stored, the students must feel 
safe and believe that they can be successful (Zull, 2002). Thus, to promote 
learning, educators must create learning environments that reduce the risk of 
overreaction from the fear centre (Zull, 2002).  

In line with Kolb (2015) and Zull (2002), Benner (1984) emphasises that 
experience is a prerequisite for becoming an expert and states that the 
development of knowledge in novice nursing students is composed of the 
extension of practical knowledge. However, nursing students are expected to 
integrate the knowledge that arises from observations and actions while 
practising (Fowler, 2008). The ability to reflect on and analyse daily practice 
and care experiences is a fundamental process in deeper learning and ensuring 
professional development; students need experiences as well as active 
engagement with the knowledge earned (Benner, 2015; Kolb, 2015; Mills & 
Brand, 2017). Based on Kolb’s (2015) learning cycle and Zull’s (2002) further 
elaborations of how students learn through the cycle, reflection on experiences, 
proposing ideas, and testing new knowledge gained are believed to be needed 
for integration and for students to see the full meaning of an experience in this 
thesis. The task for the educator is thus to help the students search for new 
knowledge and perspectives by promoting the use of the stages in Kolb’s (2015) 
learning cycle. This way, complexity may develop, and information and 
knowledge may become comprehension (Kolb, 2015; Zull, 2002).  

3.2 Framework for design of simulation training 
The NLN Jefferies Simulation Theory, which evolved from the original NLN 
Jeffries Framework developed in 2005 (Jeffries & Rodgers 2021), was used as 
the guiding framework for the practical design and implementation of the 
simulation training in this PhD study. The NLN Jeffries Simulation Theory 
offers a tool that facilitates clear directions and guidance in the development 
and delivery of simulation training. Kolb’s cyclical approach to knowledge 
building is mirrored in simulation designs based on the NLN Jefferies 
Simulation Theory. In this design, the students are provided with information 
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to help them plan and prepare for the simulation experience. Students are then 
engaged in the simulation scenario as a concrete experience, after which they 
evaluate actions through reflection and then assimilate the experience and pre-
existing knowledge into new knowledge and perspectives that will influence 
future decision-making and actions (Jeffries & Rogers, 2012).  
 
The NLN Jeffries Simulation theory includes context, background, and 
simulation design characteristics. These elements lead to the simulation training 
itself, which includes a dynamic interaction between the facilitator and the 
students through the use of appropriate educational practices (Jeffries & 
Rodgers, 2021). Facilitator factors, student factors, educational practice 
elements, and simulation design elements have to be considered when planning 
simulation training to maximise its educational effects and achieve high-level 
student outcomes, such as satisfaction, self-confidence, and knowledge  
(Jeffries & Rogers, 2012; Jeffries & Rodgers, 2021) (Figure 3).  
 
 

 
Figure 3 – Author’s illustration based on the original NLN Jeffries Framework (Jeffries & 
Rogers, 2012). 

The facilitator must be able to respond to emerging student needs by adjusting 
educational strategies during the simulation training and providing appropriate 
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feedback and debriefing (Jeffries & Rodgers, 2021). The facilitator must also 
be able to explain the patient background in the scenario to the students, 
organise who will take certain roles in the scenario, promote group thinking, 
give cues and feedback to aid the nursing process, and facilitate student 
reflections on the experience (Founds et al., 2011; INACSL, 2016b).  
 
Student factors, such as programme level, preparedness for simulation training, 
and possible performance anxiety among the students, are also important to 
consider (INACSL, 2016c; Jeffries et al., 2015). This means, for example, that 
the students’ programme levels must be taken into account by adjusting the 
complexity of the scenario (Lindsey and Berger, 2009) or that the facilitator 
must demonstrate a positive attitude, calmness, and trustworthy behaviour to 
decrease performance anxiety (INACSL, 2016b; Solli et al., 2020).  
 
Educational practices include elements such as promoting active learning 
through active student participation, offering opportunities to reflect and 
discuss ideas and concepts, and providing feedback and cues to help students 
(Jeffries & Rodgers, 2021). Other elements of educational practices included in 
the theory include promoting collaboration between students with opportunities 
to work together, allowing student-faculty interactions that are learner-centred 
and meet the students’ learning needs, and providing diverse learning 
experiences (Jeffries & Rodgers, 2021).  
 
Simulation design includes elements such as providing specific learning 
objectives and appropriate problem-solving complexity. Other design elements, 
such as ensuring sufficient fidelity levels, including decisions about equipment 
and surroundings, support from facilitators, and debriefing strategies, also need 
to be considered when planning simulation training experiences (Jeffries & 
Rodgers 2021).  
 
Experiential learning is one of the key educational theories used to explain how 
simulation training can support or enhance clinical learning (Aebersold, 2018), 
and many of the elements presented in the NLN/Jeffries Simulation Theory, 
such as active student engagement in the learning process, opportunities to 
reflect on the experience, opportunities to discuss ideas and concepts, and the 
interaction between the student and the learning environment, are associated 
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with enhanced learning in Kolb’s (2015) experiential learning theory. In 
addition to experiential learning theories and the NLN Jeffries Simulation 
Theory, the 2016 INACSL Standards for Best Practice in Simulation, which 
provide evidence-based standards for developing, facilitating, and measuring 
the effectiveness of simulation training, are commonly used to guide the 
development and evaluation of simulation training (Aebersold, 2018). Another 
commonly used framework is the Kirkpatrick model of training effectiveness, 
which is a model based on the premise that learning can be classified into four 
levels: reaction, learning, behaviour, and results (Aebersold, 2018; Kirkpatrick 
& Kirkpatrick, 2006). In this PhD study, the use of experiential learning theory 
and the NLN Jeffries Simulation Theory as a practical guiding framework for 
designing and implementing the simulation training were chosen because both 
theories underscore the importance of integrating information gained through 
concrete experience with pre-existing knowledge to create new knowledge and 
perspectives (Jeffries & Rodgers, 2021; Kolb, 2015). As in experiential 
learning theory and simulation training designs based on the NLN Jeffries 
Simulation Theory, the ability to reflect on and analyse experiences and 
performances constitutes a foundation of professional nursing practice (Benner, 
1984). 
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4 Methods 

This chapter presents the overall research design of the PhD study as well as 
the philosophical underpinnings of the methodological choices made. 
Furthermore, the design of the simulation training used in the PhD, the research 
design and methods used in the individual papers, and ethical considerations 
are described and presented. 

4.1 Overall research design 
A multimethod design was employed to provide answers to the aim of the 
thesis. This means that different methods were used to answer the different 
objectives of the individual papers, each method conducted rigorously and 
complete in itself (Morse, 2010). Choosing the multimethod design was  
motivated both by the complementarity of using qualitative and quantitative 
research approaches, as they may provide different information, and by a wish 
to verify some of the findings derived from one type of data through the 
findings from another type (Creswell & Creswell, 2018). As such, using both 
quantitative and qualitative approaches led to a broader understanding than 
could be gained by either approach alone (Polit & Beck, 2017).  
 
Initially, a quantitative approach was used to identify elements in simulation 
training associated with outcomes of student satisfaction and self-confidence 
(Paper I). The findings influenced the design and implementation of the 
simulation training used in the combined practice model (Papers II and IV). 
Second, the combined practice model was explored using an ‘exploratory 
sequential’ inspired strategy (Creswell & Creswell, 2018, p. 224), which started 
by using a qualitative approach to explore student experiences with receiving 
the combined practice model (Paper II). The findings from the qualitative 
approach gave rise to new questions: does the combined practice model result 
in greater knowledge acquisition and self-efficacy among students compared to 
traditional clinical practice, and are clinical learning needs better met in 
simulation training than in nursing homes? These questions revealed a need for 
a valid tool to compare the simulated and clinical learning environments, 
resulting in the translation and psychometric testing of the CLECS (Paper III), 
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and formed the basis for the research questions that were tested in the final 
quantitative investigation (Paper IV). The datasets included were as follows: 
 
Initially: Quantitative: A dataset from first-year students (2016) who completed 
questionnaires after attending simulation training (Paper I) 
 
Exploratory sequential inspired: Qualitative à Data from focus group 
interviews with first-year students (2017 and 2018) after exposure to the 
combined practice model (Paper II)  
 
                                                         ¯̄ 
 
Quantitative à Dataset from first-year students (2019) that completed the 
CLECS (Norwegian version) after attending simulation training and traditional 
clinical practice to perform psychometric testing using the CLECS in a 
Norwegian context (Paper III)  
 
                                                               ¯̄ 
 
Quantitative à Dataset from first-year students (2020) that completed 
questionnaires before and after being exposed to the combined practice model 
or following the traditional clinical practice model (Paper IV) 
 

4.2 Philosophical underpinnings 
The qualitative and quantitative research approaches used in this PhD study 
were seen as compatible, as their different philosophical origins share common 
ground (Racher & Robinson, 2002). Qualitative approaches are often 
considered to be located within the interpretivist paradigm. Interpretivists are 
concerned with understanding the world as it is based on the subjective 
experiences of individuals. Interpretivists do not deny that there is an objective 
reality; however, they believe that truth is relative and relies on how human 
beings construct and interpret the world in different contexts (Creswell, 2014). 
This PhD study shares the interpretivist view of lifeworld experiences as valid 
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knowledge, and using the qualitative approach led to findings regarding student 
experiences that could otherwise have been invisible or lost (Paluck, 2010).  
 
Quantitative approaches are often considered to be located within the positivist 
paradigm or the post-positivist paradigm. Unlike the interpretive paradigm, 
which rejects the view that meaning exists in the world independently of 
people’s, and thus also the researcher’s, consciousness and interpretation 
(Creswell, 2014; Williams, 2000), positivists seek an objective reality based on 
careful observations and measurements. Knowledge constitutes hard data, is 
objective, and is therefore independent of the values, interests, and feelings of 
the researcher (McPherson et al., 2015). However, in the post-positivist 
paradigm, it is recognised that hypotheses and background knowledge held by 
the researcher can strongly influence what is observed, how it is observed, and 
the outcome of what is observed (Guba, 1990). The epistemology of objectivity 
is therefore also abandoned in post-positivism in the recognition that objectivity 
can never be fully attained; it is always ‘someone’s’ reality (Racher & 
Robinson, 2002). In this PhD study, statistically significant associations and 
differences were found using a quantitative approach. However, these were 
results found by a team of researchers, with data collected in specific contexts, 
scales that were developed by people with their own assumptions and 
interpretations, and statistical tests that are themselves based on sets of 
assumptions (Shadish et al., 2001). Both the qualitative and quantitative 
approaches in this PhD study therefore shared the common notion that the 
known and the knower cannot be separated, and that knowledge is gained 
through ‘lived experience’. 
 
The philosophical point of view in this thesis does not imply that quantitative 
and qualitative approaches have identical epistemological perspectives. 
Instead, it implies the belief that knowledge in educational research may be 
broadened and strengthened by data collected by different methods. Qualitative 
and quantitative approaches, originally rooted in different epistemological 
perspectives, are seen as complementary ways of doing educational research.  
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4.3 Design of the simulation training  
The simulation training described in all four appended papers included briefing, 
patient scenarios, and debriefing. The elements from the NLN Jeffries 
simulation theory that were specifically considered in designing the simulation 
training relate to providing clear objectives, fidelity level, and reflective 
debriefing. Elements were also taken from educational practices focused on 
promoting active learning and collaboration and soliciting feedback from 
facilitators and peers (Jeffries et al., 2015; Jeffries & Rodgers, 2021).  
 
The simulation training was designed by the PhD candidate in collaboration 
with educators of first-year nursing students at a university college and aimed 
at promoting students’ observation, physical assessment, problem-solving, 
decision-making, and reflection skills. Expected learning outcomes and 
suggested learning situations from the first-year programme for clinical 
practice in nursing homes served as the basis for developing the scenarios and 
learning objectives for the simulation training (Appendix 1).  
 

The students attended the simulation training in groups of a maximum of 10 
students and received information about the scenarios and learning objectives 
approximately one week prior to the simulation training, as recommended in 
the guiding literature (Jeffries & Rogers, 2012). They also received suggestions 
about relevant reading material from their syllabus to prepare themselves for 
the simulation training.  
 
All simulation training included a briefing, followed by the patient scenario 
using an HPS (NursingAnne®; Laerdal™) as the patient, and finally, a 
facilitated debriefing, as recommend (INACSL, 2016c; Jeffries & Rodgers, 
2021). Each simulation training had a timeframe of three hours, and all the 
facilitators involved were experienced with simulation training. Facilitator 
guides containing instructions for the simulation training were written by the 
PhD candidate to standardise the different phases of the simulation training and 
to decrease the confounding effects of multiple facilitators.  
 
In the briefing, the facilitators aimed to create a welcoming atmosphere and 
prepared the students for the scenario to reduce students’ possible performance 
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anxiety (McDermott, 2016; Zull, 2002). During the scenarios, the students were 
assigned roles as nurses and observers. The observers took notes about the 
events in the scenario related to the learning objectives. This was done to 
transition the observers from simply watching to actively observing (Kolb, 
2015; O’Regan et al., 2016).  
 
The scenarios required the ability to merge theoretical and practical knowledge 
to assess and act in accordance with the simulated patients’ needs. The 
scenarios were adjusted to the students’ syllabi, earlier classroom lectures, and 
skills training and linked to an actual situation in a nursing home. However, the 
scenarios were made challenging to provide the participants with the possibility 
of testing and expanding their capabilities in patient situations, reflecting the 
reality of complex nursing home patients. To create an appropriate challenge 
while still allowing the students to be successful (Lindsey & Berger, 2009; Zull, 
2002), the patients’ main diseases were chosen from the first-year students’ 
syllabus. During the scenarios, the facilitators were instructed not to intervene 
if the students omitted specific types of care or made flawed clinical decisions. 
This was done to not interfere with the students’ problem-solving efforts and 
prevent the students from taking on a more passive role (Jeffries & Rogers, 
2012; Kolb, 2015). However, the students could take a ‘time out’ during the 
scenario if they were stuck and needed to reason with each other or needed cues 
from the facilitator. A high level of fidelity was incorporated into the scenarios 
by using an HPS and ensuring that the vital signs of the HPS reflected the 
patient’s diagnosis, ensuring an environment designed to replicate nursing 
homes, and promoting student engagement (Hamstra et al., 2014; Huston et al., 
2018; Jeffries & Rodgers, 2021). 
 
In the debriefing, the facilitators let the students explore the scenario, but they 
also provided input on the discussion and feedback on the basis of their 
experience, expertise, and training. The facilitators ensured that relevant issues 
that occurred during the scenarios were identified and discussed and that all 
participants (those who held roles as nursers and observers) contributed actively 
to the debriefing. Additionally, the facilitators ensured that the reflections did 
not go off track and made sure that feedback from both facilitators and peers 
during the simulation training was constructive and conveyed in a positive way 
(Ganley & Linnard-Palmer, 2012; Jeffries & Rodgers, 2021). Since observation 
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and assessment of vital signs and management of patients’ physiological 
deterioration are generic nursing competencies (Ministry of Education and 
Research, 2019), the overall objective for all scenarios was to apply the nursing 
process systematically while encountering different patient situations.  
 
To not ‘give away’ the scenarios before they started, only those objectives that 
provided general information and context for the students were disclosed prior 
to the simulation training to enhance the students’ opportunities to learn and to 
recognise when they needed to apply prior learning (Kolb, 2015; Lioce et al., 
2015). However, the facilitator could guide the students towards identifying 
specific performance objectives and expected actions related to each of the 
scenarios during the debriefing. An overview of the scenarios and the patient 
situations and objectives presented to the students are presented in Table 1. 
 

Scenarios used in the simulation training 
 Scenarios Situation presented to the students Objectives 

presented to the 
students 

Scenario 1 Nursing 
home patient 
with chronic 
pulmonary 
disease 
deterioration 

Nursing home patient, female, 75 
years old, sufferers from COPD, 
uses Ventoline 2 mg x 4 
administered by inhalation. The 
patient is anxious. Her skin is 
warm and sweaty. 

-Perform relevant 
clinical 
observations and 
measure vital 
signs 
 
-Identify the 
patient’s 
problems, needs, 
and possible 
complications 
 
-Make clinical 
decisions, 
prioritise actions 
based on vital 
sign assessments, 
knowledge, and 
trained skills 
 
-Evaluate the 
effect of actions 
and make 

Scenario 2 Nursing 
home patient 
with 
dementia, 
developing 
delirium 
caused by 
urinary 
retention 

Nursing home patient, male, 89 
years old with a mild degree of 
dementia and chronic urinary 
retention. A permanent catheter 
and a urine sample for 
bacteriological cultivation are 
ordinated. The patient’s behaviour 
has changed, with deteriorating 
confusion. The patient has been 
given Stesolid 2 mg without 
effect. 

Scenario 3 Administrati
on of 
medications 
to a nursing 
home patient 
with left 

Nursing home patient, male, 75 
years old, sufferers from a left 
ventricular heart failure. The 
patient uses heart medications, 
and is scheduled for his 
intramuscular injection with B12 
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ventricular 
heart failure 

depot 1 mg. The patient is not 
cooperating and seems to struggle 
with his breath while lying down. 
He does not want his medication. 

decisions about 
further actions 
 

 
Table 1 – The scenarios and specified learning objectives 
 

4.3.1 The simulation training – Papers I and III 
The simulation training described in Papers I and III included Scenario 1 (Table 
1) and was piloted with enrolled first-year students at the university college in 
2015. By the time of the data collection (Paper I: 2016, Paper III: 2019), this 
simulation training was implemented as a mandatory supplement for all first-
year students after their clinical practice in nursing homes.  
 
Nurse educators at the university college facilitated the simulation training. All 
students held the roles of both nurses and active observers by repeating the 
scenario twice and switching roles. To guide the debriefing phase of the 
simulation training, the descriptive, analytic, and application phases described 
by Steinwachs (1992) were used as the debriefing approach. During the 
descriptive phase, the students were asked to describe what had happened in 
the situation, and what their principal challenges were. In the analytic phase, 
the students were encouraged to explore what decisions they had made and why 
they had made them. They were also challenged to analyse the situation 
theoretically and to explore parallels with real-world situations. During the 
application phase, the students were asked to reflect on how they could improve 
their nursing care and decision-making activities in future patient encounters 
based on their experiences and new understandings. 

4.3.2 The simulation training combined with clinical 
practice – Papers II and IV 

The students who received the combined practice model attended simulation 
training on three separate days during their seven weeks of clinical practice in 
nursing homes, and Scenarios 1, 2, and 3 were used (Table 1). In relation to 
Paper II, the students used three of their self-study days during the practice 
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period to attend the simulation training. In relation to Paper IV, the students 
were allowed 3 days of absence from the nursing homes to attend the simulation 
training (a partial replacement of 10.7% of traditional clinical practice) (Figure 
3). 
 

 
Figure 4 – The combined practice model for Papers II and IV. 
 
The students were assigned roles as nurses in at least one of the three scenarios. 
Promoting active learning, ensuring that all participants actively engaged in all 
phases of the simulation training, and focusing on the learning objectives were 
especially emphasised.  
 
All the facilitators had formal facilitator education. In the qualitative study 
(Paper II), the PhD candidate held the role of facilitator, while in the 
quantitative study (Paper IV), two assistant professors at the university college 
served as facilitators (the fifth author of Paper IV and an additional assistant 
professor not involved in the study). None of the facilitators or researchers were 
involved in any evaluation or grading of the participants.  
 
The reaction, description, analysis, and application phases described in 
PEARLS were used to guide the debriefing (Eppich & Cheng, 2015). This 
debriefing framework was chosen for the combined practice model because it is 
a blended approach that allows the facilitator to tailor their strategy in the 
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analysis phase based on the level of insight and experience of the students 
(Eppich & Cheng, 2015). This approach to debriefing is in line with Kolb 
(2015), who states that a teacher can intervene when learning seems stalled, but 
as the students begin to progress again, it is time to withdraw. In the reaction 
phase, the students were asked to share their reactions and how they felt 
immediately after the simulation scenario. In the description phase, the students 
were asked to summarise their perspectives on key events or problems faced 
during the scenario to ensure a shared understanding of the main elements of 
the scenario. In the analysis phase, the students were challenged to analyse the 
situation theoretically and to systematically examine the scenario, what aspects 
were managed effectively, and aspects that were more challenging. Once issues 
were identified, the facilitator promoted more in-depth discussions to close 
performance or knowledge gaps, but they could also provide feedback and 
teaching as appropriate if issues were not resolved in the discussions (Eppich 
& Cheng, 2015). In the application phase, the students were encouraged to 
provide suggestions on how they could improve their nursing care and decision-
making abilities in future patient encounters based on their new knowledge. 

4.4 Design and methods 

An overview of the designs, data collection methods, and data analyses used in 
the four appended papers is presented in Table 2.  
 

Paper Design Data collection 
method 

Data analyses 

Paper I  Cross-sectional Self-reported 
questionnaire 

Descriptive and 
correlation statistics 

Paper II Qualitative descriptive Focus group 
interviews 

Systematic text 
condensation 

Paper III Cross-sectional with a  
Longitudinal 
component 

Self-reported 
questionnaire 

Validity and 
reliability statistics 

Paper IV Experimental and 
descriptive survey-
based comparison 

Knowledge test and 
self-reported 
questionnaires 

Descriptive and 
inferential statistics 

Table 2 – Overview of designs, data collection methods, and data analyses 
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4.4.1 Sampling, participants, and setting 
Self-selected nonprobability sampling techniques (convenience and purposive 
sampling) were used to recruit participants in relation to all four appended 
papers. A nonprobability sampling technique means that the researchers use 
non-random criteria, such as the availability, geographical proximity, or expert 
knowledge of the individuals they want to research, to answer a research 
question (Etikan et al., 2016). A sample is self-selected when inclusion or 
exclusion are determined by whether the students themselves agree or decline 
to participate in the sample (Lavrakas, 2008). In relation to Paper IV, the self-
selected sample was randomly assigned to either an intervention or a control 
group. 

For practical and resource reasons, participants from a university college at 
which some of the researchers were employed were chosen. The participants 
were all first-year students in their second semester of the Bachelor of Nursing 
Education programme, and all the simulation training was held at the university 
college’s simulation lab. The participating students came from the pool of 
enrolled first-year students over a period of four years. None of the participating 
students had previous simulation training experiences. An overview of the 
participants related to each paper is presented in Table 3.  
 

Paper Participants Age Female/Male 
Paper I               n = 187 24.21 (mean) 90/10 % 

Paper II               n = 27 24.51 (mean) 96.3/3.7 % 
Paper III               n = 122 23.26 (mean) 84.6/16.4 % 
Paper IV Intervention: n = 52 

Control: n = 45 
23.08 (mean) 
22.51 (mean) 

90.4/9.6 % 
87.7/12.3 % 

Table 3 – Paper, number of participants, mean age, and gender. 

The design and methods used for each paper are elaborated in the following 
headings. 

4.4.2  Paper I 
Objective  
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The objective was to identify elements in simulation training associated with 
nursing students’ satisfaction with the simulation activity and self‐confidence 
in managing the simulated patient situation. 
 
Design 
A cross-sectional study design was used since the study’s intention was to 
identify associations, not to prove causality (Mann, 2003).  

Sample and recruitment 
First-year students enrolled at the university college in the spring of 2016 (n = 
202) were invited to participate, and 187 (92.6%) volunteered after attending 
the simulation training that included Scenario 1 (Table 1). Information about 
the study was sent by e-mail by the PhD candidate one week before the 
simulation training commenced. As no personal information or demographics 
of the participants were collected, the participants’ mean age and gender 
distribution were estimated based on the university college’s public student 
register of enrolled first-year students (Table 3).  
 
Questionnaire 
Permission to use the Norwegian version of the NLN questionnaire (Appendix 
2) was obtained. The questionnaire contains three student self-reported 
measurement instruments that are theoretically grounded in and reflect 
elements in the NLN Jeffries Simulation Theory: the Student Satisfaction and 
Self-Confidence in Learning Scale (SSSCL), the Simulation Design Scale 
(SDS), and the Educational Practices Questionnaire (EPQ). 
 
The SSSCL is a 13-item questionnaire designed to assess student satisfaction 
and self-confidence after attending simulation training (Jeffries & Rizzolo, 
2006). The scale consists of satisfaction with current learning (five items) and 
self-confidence in learning (eight items). The responses are graded from 1 
(strongly disagree) to 5 (strongly agree) on a five-point scale. 

The SDS questionnaire is a 20-item questionnaire designed to evaluate the 
presence and importance of five central simulation design elements (National 
Leauge of Nursing, 2020): objectives and information (five items), support 
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(four items), problem solving (five items), feedback/guided reflection (four 
items), and fidelity/realism (two items) (Jeffries & Rizzolo, 2006).  

The EPQ is a 16-item questionnaire designed to evaluate the presence and 
importance of four central elements of educational practices in simulation 
training (National Leauge of Nursing, 2020): active learning (10 items), 
collaboration (two items), diverse ways of learning (two items), and high 
expectations (two items) (Jeffries & Rizzolo, 2006).  

Responses related to the presence of elements in simulation design (SDS) and 
in educational practices (EPQ) are graded from 1 (strongly disagree) to 5 
(strongly agree) on a five-point scale, in addition to the alternative ‘Not 
applicable’. Responses related to the importance of elements in simulation 
design (SDS) and in educational practices (EPQ) are graded from 1 (not 
important) to 5 (very important) on a five-point scale.  

Respondent subscale scores (on a scale of one to five) in all three instruments 
are calculated by summing the respondent’s answers to the items included in a 
subscale and dividing that sum by their number of answers on the subscale.  

Data Collection 
A paper version of the NLN questionnaire was administered to the students by 
the facilitators after they finished the simulation training and collected in sealed 
boxes. Those who did not agree to participate either left or stayed and delivered 
an empty questionnaire. The questionnaire took 15 minutes to complete.  
 
Data analysis 
IBM SPSS Statistics, version 22 was used. Student satisfaction and self-
confidence (SSSCL) mean scores and standard deviations (SD) were calculated 
as well as the presence and importance of educational practices (EPQ) and 
simulation design (SDS) mean scores and SD. Missing data were, on average, 
0.45% (SSSCL), 1.8% (SDS), and 2.1 (EPQ). The ‘not applicable’ responses in 
the SDS and EPQ were relatively low, occurred randomly (SDS 0.8%, EPQ 
2.9%), and were treated as missing data in the analyses. To explore significant 
associations between the independent variables (nine variables from the SDS 
and the EPQ) and the dependent variables (two variables from the SSSCL), 
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multiple linear regression analyses were used. The dependent and independent 
variables are presented in Table 4. 
 
Instruments Elements/variables Items 
 Independent variables  
Simulation Design Scale (SDS) Objectives and information 5 
 Support 4 
 Problem solving 5 
 Feedback/guided reflection 4 
 Fidelity (realism) 2 
Educational Practices Questionnaire (EPQ) Active learning 10 
 Collaboration 2 
 Diverse ways of learning 2 
 High expectations 2 
 Dependent variables  
Student Satisfaction and Self-confidence in 
Learning Scale (SSSCL) 

Satisfaction with current 
learning 

5 

 Self-confidence in learning 8 

Table 4 – Dependent and independent variables 

Regression analyses: The sample size of 187 was within an acceptable size for 
regression analyses (Field, 2018; Tabachnick & Fidell, 2013). Multiple linear 
regression analysis was chosen because this technique is useful for quantifying 
the strength of associations between multiple variables (Field, 2018; Lavrakas, 
2008).  Forced entry was chosen, as the independent variables from the SDS 
and the EPQ were elements drawn from the NLN Jeffries Simulation Theory 
(Jeffries & Rogers, 2012; Polit & Beck, 2017). The independent variables 
significantly associated with satisfaction and self-confidence (SSSCL) were 
also tested using stepwise regression, but this procedure yielded no outcome 
other than forced linear multiple regressions.  
 
Data analyses for testing assumptions of multiple linear regression: The 
dependent variables and independent variables were modestly skewed towards 
the right but considered normally distributed. A linear relationship between the 
dependent and independent variables (Field, 2018) was confirmed by creating 
scatterplots and partial regression plots. Multicollinearity was tested through 
correlational bivariate analyses and a test for variance inflation factors (VIF) 
(Field, 2018). The independent variables were considered eligible for inclusion; 
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the correlation coefficients were below 0.6, and no VIF values exceeded 2.2 
(Bowerman & O’Connel, 1990; Field, 2018). The Durbin–Watson statistic was 
used to test whether the values of the residuals were uncorrelated (Field, 2018; 
Lavrakas, 2008), and gave values close to the non-correlation value of 2 (Field, 
2018): 1.9 with satisfaction as the dependent variable, and 2.1 with self-
efficacy. Pearson correlation was used to test for homoscedasticity in the data 
(Field, 2018). With self-confidence as the dependent variable, the correlation 
value of 0.04 was non-significant (p = 0.6), indicating homoscedasticity in the 
data. With satisfaction, the correlation value of 0.36 was significant (p < 0.001) 
but weak. 

4.4.3  Paper II 
Objective 
The objective was to explore nursing students’ experiences with supplementary 
simulation training as a tool to support learning during clinical practice in 
nursing homes. 
 
Design 
A qualitative descriptive design was chosen. By using this design, the 
researchers stay close to the data and to the surfaces of words and events 
(Bradshaw et al., 2017; Sandelowski, 2000).  
 
Sample and recruitment 
A total of 350 first-year students over a period of two years (2017 and 2018) 
were informed both orally and by e-mail of the study by the PhD candidate. 
They were informed that participation included attending simulation training 
using three of their self-study days during their upcoming clinical practice in 
nursing homes (the combined practice model), followed by a focus group 
interview. Students could report their interest in participation by voluntarily 
sending the PhD candidate an e-mail. 

A purposeful random sampling strategy was used because the number of 
volunteering students was expected to be greater than could be studied due to 
the resources available and the nature of the research design and aim (Palinkas 
et al., 2015; Patton, 2015). The students were informed that the participants 
would be randomly selected by individuals not involved in the study from 
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among those who reported their interest to the PhD candidate. In 2017, 20 
students reported their interest, and 10 participants were randomly selected 
before the clinical practice period commenced in January. In 2018, 51 students 
reported their interest, and 10 (attending their clinical practice period in 
January) and 10 (attending their clinical practice period in March) were 
randomly selected. Written informed consent was obtained from the 
participants. Three participants left the nursing education programme in 2018, 
leaving a total of 27 participants (in 2017: n = 10, and in 2018: n = 9 and n = 
8). 

Data Collection 
Data were collected through three focus group interviews held at the university 
college at the end of each clinical practice period, one in the spring of 2017 and 
two in the spring of 2018. The focus group sizes of eight to ten participants 
were within the recommended group sizes for focus groups (Malterud, 2012a; 
Polit & Beck, 2017). Focus groups were chosen because the researcher can take 
a peripheral role in moderating discussions, enabling the participants to explore 
the issues of importance to them, generate their own questions, and pursue their 
own priorities (Kitzinger, 1995; Krueger & Casey, 2015). This interactive 
process of sharing and comparing perspectives and engaging in discussions 
generated by other group members may yield more insights than the equivalent 
number of individual interviews (Kitzinger, 1995; Krueger & Casey, 2015).   
 
A semi-structured interview guide was used to initiate dialogue and maintain 
focus on the discussions during the focus group interviews. The literature on 
qualitative interviews (Brinkmann & Kvale, 2015) guided the development of 
the interview guide (Appendix 3). The main question for the discussions was 
how the participants experienced simulation training combined with clinical 
practice in nursing homes. Additionally, a few predetermined questions related 
to the students’ learning and learning outcomes in the two environments were 
formed. However, the moderator had the freedom to follow a line of inquiry or 
other issues of relevance introduced by the participants (Hsieh & Shannon, 
2005). The PhD candidate acted as the moderator, along with an assistant 
moderator not involved in the study in the first focus group. In the second and 
third groups, the fourth author of Paper II acted as the assistant moderator. The 
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interviews were audio recorded and lasted from 1 hour to 1 hour and 19 
minutes.  
 

Data analysis 
Data transcription was performed by the PhD candidate word by word. Pauses, 
laughter, and confirming sounds from the others were marked with notes. The 
recordings were deleted after transcription. The transcribed data were analysed 
inductively as a collective effort by the research team using systematic text 
condensation (STC) (Malterud, 2012b). STC was chosen because it is a 
descriptive approach, presenting the experiences of the participants closely as 
expressed by themselves rather than exploring the possible underlying 
meanings of what was said (Malterud, 2012b). 
 
Investigator triangulation was applied to enhance the intersubjectivity and 
credibility of the findings (Krueger & Casey, 2015). In the first step of the data 
analysis, the transcripts were read several times by the researchers to get an 
impression of the whole and to identify preliminary themes guided by the aim 
of the study. Three preliminary themes were discussed and adjusted within the 
research team. In the second step, meaning units were identified by reading the 
transcripts line by line and marking them with codes related to the negotiated 
themes. The codes were then used to organise the related meaning units into 
three code groups. In the third step, the meaning units were sorted into two 
subgroups in each code group by the research team. The subgroups within each 
code group were changed several times during this process because many of 
the meaning units could fit into more than one of the initial subgroups, 
indicating that the groups were too similar. Eventually, the meaning units 
within each subgroup were reduced to a condensate, maintaining as far as 
possible the original terminology applied by the participants. In the fourth step, 
the content of each code group was summarised under three categories to 
generalise descriptions and examine those descriptions against the empirical 
data. The result was an analytic text presenting the most salient content and 
meaning. 

4.4.4  Paper III 
Objective  
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The objective was to translate the CLECS into Norwegian and evaluate the 
psychometric properties of the Norwegian version. 
 
The original CLECS 
The CLECS is specifically designed to examine and compare students’ 
perceptions of how well clinical learning needs are met in a simulated versus a 
clinical environment (Leighton, 2015). The CLECS, as presented by the 
developer Leighton (2015), consists of six subscales representing areas of 
students’ learning needs related to aspects of patient care: communication (four 
items), nursing process (six items), holism (six items), critical thinking (two 
items), self-efficacy (four items), and the teaching–learning dyad (five items) 
(Leighton, 2015). For each item, responses are graded from 1 (not met) to 4 
(well met) on a four-point scale, in addition to the alternative ‘not applicable’. 
For each item, the students set a score for both the clinical environment and the 
simulated environment, which allowed an evaluation of each environment score 
separately and a comparison to be made between the environment scores 
(Leighton, 2015). The content validity of the original CLECS was established 
by the developer through collaboration with an expert panel. Its internal 
consistency was verified using Cronbach’s alpha, and a confirmatory factor 
analysis (CFA) confirmed the construct validity of the six-factor model 
(Leighton, 2015). 
 
There is no established method for scoring the CLECS. In the present study, 
respondent subscale scores (on a scale from one to four) were calculated by 
summing the respondent’s answers to the items included in the subscale and 
dividing that sum by their number of answers on the subscale. Higher scores 
indicate that learning needs are met, and lower scores indicate that learning 
needs are not met.  
 
Translation procedure 
The PhD candidate served as the translation project manager, obtained 
permission from the developer to translate and use the CLECS, and coordinated 
each stage of the translation procedure. The process of translating instruments 
developed by the World Health Organization (WHO) guided the translation. 
This method was chosen because it has been refined in the course of several 
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WHO studies and includes forward translation, expert panel, back translation, 
pre-testing, and cognitive interviewing (WHO, 2018).  
 
Forward translation: Two forward translators were engaged to reduce the risk 
that the translation included too much of one person’s style of writing (Wild et 
al., 2005). One assistant professor and one associate professor knowledgeable 
in English-speaking culture performed individual forward translations. They 
were informed by the PhD candidate that the translation should capture the 
conceptual meaning of the statements in the CLECS, rather than being a literal 
translation (WHO, 2018; Wild et al., 2005).   
 
Expert panel: The expert panel was established to identify and resolve 
inadequate expressions/concepts of the translations as well as any discrepancies 
between the forward translations and the original version of the questions 
(WHO, 2018). The expert panel consisted of a professor who was an 
experienced translator, two forward translators, an assistant professor 
experienced in developing and translating instruments, and two additional 
assistant professors experienced with simulation training. The expert panel 
reviewed the translations, made critical decisions, and reached a consensus, 
resulting in one complete translated version of the CLECS (Epstein et al., 
2015).  
 
Back translation: Back translation was performed to ensure that the same 
meaning persisted when the translation was conveyed back into the source 
language (WHO, 2018). A professional English translator performed the back 
translation. The back translator was fluent in Norwegian, had no former 
knowledge of the CLECS, and did not see the source or any version in another 
language (Wild et al., 2005). The back translation of the CLECS was sent to 
the survey developer. In one item (Item 14: discussing the patient’s 
developmental needs), the developer expressed that the two versions differed 
in conceptual meaning, and the wording was subsequently changed by the 
expert panel. 
 
Pretesting and cognitive interviewing: Six second-year students familiar with 
simulation training pretested the CLECS (Norwegian version) with a 
subsequent focus group interview. The last author of Paper III, who was 
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experienced with qualitative interviewing techniques (WHO, 2018), held the 
role of interviewer in collaboration with the PhD candidate.  Alternative words 
or expressions were discussed, and the students agreed that the ones chosen 
conformed best to their language. Under the subscale ‘nursing process’, the 
students preferred that patient problem should be changed into patient problems 
because patients usually have more than one problem. ‘Problem’ was therefore 
changed into ‘problems’, which also corresponded better to the original version.  
 
Psychometric testing of the CLECS (Norwegian version) 
The CLECS (Norwegian version) was finalised in February 2019 (Appendix 
4). Questions including age, gender, and whether the respondents were willing 
to be contacted for a retest were added to the survey.  
 
Design 
A cross-sectional design, which included a longitudinal component to extend 
the observations of the same respondents beyond a single moment and employ 
statistical testing to analyse changes over time, was used (Caruana et al., 2015).  
 
Sample, recruitment, and data collection 
First-year students enrolled at the university college in the spring of 2019 (n = 
139) who had completed clinical practice in nursing homes and had at least one 
simulation training experience (Scenario 1, Table 1), as suggested by the 
developer of the CLECS (Leighton, 2015), were invited to participate. 
Information about the study was given orally and by e-mail by the PhD 
candidate one week before the simulation training commenced. Those who 
volunteered (n = 122, 87.8%) signed a written informed consent form and 
answered paper versions of the CLECS, which were distributed by the 
facilitators after the simulation training and collected in sealed boxes. The 
survey took from 10 to 15 minutes to complete. A retest was distributed 
electronically after 14 days by the PhD candidate to those who accepted a retest 
(n = 89) and provided their e-mail addresses at baseline. The e-mail addresses 
were recoded as ID numbers on the returned retests (n = 40, 45%).  
 
Data analysis 
The data were analysed using IBM SPSS Statistics Version 26 and AMOS 
Graphics (an IBM SPSS module). Missing data were, on average, 1.4%, 
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ranging from 0 to 4.1%, counting both the simulated and the clinical 
environments. Frequency on item level of the alternative ‘not applicable’ in the 
data from the clinical environment occurred randomly and was, on average, 
0.76%. In the data from the simulated environment, high frequencies of the 
alternative ‘not applicable’ were found on four items: Item 2, Communicating 
with interdisciplinary team (22.1%), Item 4, Providing information and support 
to patients’ families (53.3%), Item 15, Discussing patients’ spiritual needs 
(47.5%), and Item 16, Discussing patients’ cultural needs (49.2%). Due to these 
high ‘not applicable’ frequencies, the psychometric analyses were based on 
data from the clinical environment. 

Construct validity: CFA was used to determine how the hypothesised six-factor 
model of the CLECS fitted our data by using goodness-of-fit indices as 
evidence of construct validity (Shek & Yu, 2014; Sun, 2005). The hypothesised 
six-factor model and number of corresponding items in the CLECS are 
presented in Table 5. 
 
Instrument Subscales (factors) Items 
 
 
The CLECS 

Communication 4 
Nursing process 6 
Holism 6 
Critical thinking 2 
Self-efficacy 4 
Teaching-learning dyad 5 

Table 5 – The hypothesised factor model and number of corresponding items in the 
CLECS  
 
The chi-square/degrees of freedom-ratio (χ2/df), p, comparative fit index (CFI), 
root mean square error of approximation (RMSEA), and pclose were used as 
goodness-of-fit indices. A χ2/df ratio of two or below was considered 
acceptable (Byrne, 1989; Carmines & Mclver, 1981). The chi-square value and 
model degrees of freedom calculate a p-value used to reject a null hypothesis 
representing perfect fit; thus, the p-value should exceed 0.05 (Browne & 
Cudeck, 1993). The CFI was considered acceptable at 0.9 (Bryant & Yarnold, 
1995). An RMSEA value of 0.06 or less was considered indicative of an 
acceptable model fit (Sun, 2005). The pclose was used to test the hypothesis that 
the RMSEA was greater than 0.05. Thus, a non-significant pclose would indicate 
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that the fit of the model was ‘close’ (Schermelleh-Engel & Moosbrugger, 
2003). 
 
Internal consistency and test-retest reliability: Cronbach’s alpha values 
exceeding 0.7 were classified as good (Streiner, 2003). Whether all items 
contributed to the scales they were assumed to belong to was determined by 
computing the Cronbach’s alpha value if the item was deleted. Additionally, it 
was checked whether all items were more highly correlated with the factor they 
were assumed to belong to (CITC) than with any other factor. Test-retest 
reliability was assessed by the intraclass correlation coefficient (ICC) (Liu et 
al., 2016). ICC estimates with 95% confidence intervals were calculated based 
on a single-rater measurement, absolute agreement, and two-way mixed-effects 
model. ICC values lower than 0.5 were considered indicative of poor test-retest 
reliability, values between 0.5 and 0.75 of moderate reliability, values between 
0.75 and 0.9 of good reliability, and values greater than 0.9 of excellent 
reliability (Koo & Li, 2016).  

4.4.5 Paper IV 
Primary objective  
The primary objective was to examine nursing students’ knowledge acquisition 
and self-efficacy in integrating a partial replacement of clinical hours in nursing 
homes with simulation training. 
 
Secondary objective  
The secondary objective was to examine perceptions of how learning needs 
were met in the simulated versus the clinical environment. 
 
Design 
An experimental design with pre- and post-test comparisons of an intervention 
group versus a control group was used to examine knowledge acquisition and 
self-efficacy. The experimental design was chosen because it is the best 
research approach available for testing cause-and-effect relationships through 
the use of controls imposed by manipulation (the combined practice model), 
comparison (the use of a control group), and randomisation (every student had 
an equal chance of being assigned to any group) (Polit & Beck, 2017; Shadish 
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et al., 2001). How learning needs were met in the simulated versus the clinical 
environment were investigated using a descriptive survey-based comparison in 
the intervention group.  
 
The intervention group attended the seven-week practice period of 224 hours 
in nursing homes, of which 24 hours (10.7%) were replaced by simulation 
training, while the control group attended the traditional seven-week practice 
period of 224 hours in nursing homes. 
 
Questionnaires 
A knowledge test specifically designed for the purpose was used, as no 
appropriate knowledge tests were located in the literature. The test covered 
nursing knowledge that was integrated into the students’ syllabus and in 
learning outcomes for clinical practice in nursing homes (Appendix 1). Neither 
of the two facilitators involved in delivering the simulation training knew the 
content of the knowledge test; thus, they could not affect the results in that way. 
 
Previous simulation research has used both multiple-choice tests and true or 
false statements to measure knowledge acquisition (Guillaume et al., 2014; 
Haddeland et al., 2021). Therefore, the PhD candidate, in collaboration with an 
assistant professor at the university college, both experienced in making 
questions for student exams, developed 100 knowledge questions containing 
both true or false statements and multiple-choice questions. These were tested 
on eight third-year and seven first-year students to solicit comments and views 
on the content, degree of difficulty, and structures of the questions. The students 
expressed that the true and false statements and some of the multiple-choice 
questions were too easy, and that the test was extensive and time consuming. 
The test was therefore reduced to 30 questions, all composed as five-option, 
text-based questions. The components of each question were as follows:  
 

• The stem of the question, which included a situation or described the 
patient, the patient’s problem or health care needs, and a question, or 
an incomplete statement. 

• Three incorrect answers and a ‘don’t know’ alternative. 
• The correct answer. 
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The correct answer was the only choice that gave 1 point (in a score range from 
0 to 30 points). A panel of experts comprising four assistant professors was 
consulted to ensure the content validity of the knowledge test (Polit & Beck, 
2017). Questions, content, and whether desirable knowledge was covered in the 
test were discussed. Four second-year students were then asked to evaluate the 
structure and meanings of the questions, wording, and test instructions (Willis, 
2005). They recommended that study participants be informed that the content 
of the test was difficult. This was noted, and at the time of the pre-and post-
tests, it was repeated that the results would not be used to evaluate individual 
performance. The knowledge test was finalised in the spring of 2019 (Appendix 
5) and piloted in a group of 15 second-year nursing students. Based on their 
scores, a provisional SD was estimated (mean score 16.7, SD 3.9). Respondent 
scores on the knowledge test, were calculated on a scale of 0 to 30 by summing 
the respondent’s correct answers to the questions. 

The Norwegian version of the General Self-Efficacy Scale (GSE) (Appendix 
6), which is a 10-item psychometric scale designed to assess optimistic self-
beliefs to cope with difficult demands, was used to measure self-efficacy 
(Røysamb et al., 1998). The GSE was originally developed in the German 
language (Jerusalem & Schwarzer, 1992; Schwarzer & Jerusalem, 1995). The 
GSE is a one-dimensional scale based on the construct of self-efficacy at a 
generalised level and not for specific tasks (Kusurkar, 2013; Schwarzer & 
Jerusalem, 1995), and it is commonly used to examine the impact of simulation 
training on self-efficacy (Kameg et al., 2010; Li et al., 2019; Saied, 2017). The 
response options in the GSE are presented along a 4-point scale, from 1 (not at 
all true) to 4 (exactly true) for each item. Respondent scores on a scale of 10 to 
40 are calculated by summing the respondent’s answers to yield a total score. 
Higher scores indicate higher perceived general self-efficacy, while lower 
scores indicate lower perceived general self-efficacy (Artino, 2012).  

The Norwegian version of the CLECS, as described in Paper III, was used to 
measure perceptions of how learning needs were met (Appendix 4). 
 
Sample and recruitment 
Group sample sizes were estimated for both the knowledge test and the GSE 
using the following formula: n = 2 × (SD: Δ)2 x k, where n stands for the number 
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of participants in each group, SD is the SD of the observations, Δ is the 
difference one wishes to detect, and k is a constant that depends on the selected 
significance level and test strength (Lindbæk & Skovlund, 2002). Two-sided 
tests at the 5% level and a test strength of 80% were chosen and yielded k = 7.9 
(Lindbæk & Skovlund, 2002). Based on the pilot testing of the knowledge test, 
the SD was estimated at 3.9, and Δ was set to a difference of three points. Using 
the formula (n = 2 (3.9: 3)2 x 7.9 = 26.7), the result was 27 participants in each 
group. Regarding self-efficacy, Δ was set to a difference of three points and SD 
at 4.8 based on the mean results of two previous pre- and post-test simulation 
studies using the GSE (Kameg et al., 2010; Li et al., 2019). Using the formula 
(n = 2 (4.8: 3)2 x 7.9 = 40.4), the result was 40 participants in each group. The 
estimated group sample sizes were confirmed by a statistician. 
 
In August 2019, the first-year students were informed orally by the PhD 
candidate about the upcoming study scheduled for the spring of 2020. They 
were informed that those who reported their interest by voluntarily sending an 
e-mail to the PhD candidate would be randomly assigned to either an 
intervention or a control group. They were also told about the combined 
practice model and pre- and post-test observations. The initial plan was to 
recruit participants from both first-year classes (A and B). However, due to the 
coronavirus pandemic, which closed the university college in the spring of 
2020, only one class (A) was able to complete participation. Of the 116 (n = 
116) students (A), 103 agreed (n = 103, 88.8%), signed a written informed 
consent form, and were randomly assigned to either the intervention (n = 52) 
or control (n = 51) group. Randomisation was performed by the university 
administration staff using the random between function in Microsoft Excel. 
Three students from the control group left the education programme before the 
pre-test.  
 
Data Collection 
Pre- and post-tests were completed by both groups in a large auditorium at the 
university college one week prior to and one week following the clinical 
practice period, respectively. The questionnaires were electronic and made in a 
way that prevented missing items, and they took from 40 to 55 minutes to 
complete. An overview of the data collection is presented in Table 6. 
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Group Pre-test 

before the practice 
period in January 
2020 

The practice 
period of 
seven weeks 

Post-test 
after the practice 
period in March 2020 

Intervention  
 

Knowledge test 
General Self-
Efficacy scale 

Clinical 
practice with 
simulation in 
weeks two, 
four, and six 

Knowledge test 
General Self-Efficacy 
scale 
CLECS (Norwegian 
version) * 

Control  
 

Knowledge test 
General Self-
efficacy scale 

Traditional 
clinical 
practice  

Knowledge test 
General Self-efficacy 
scale 

*CLECS: Clinical Learning Environment Comparison Survey 
Table 6 – Data collection, instruments, and different time points 

 

Data analysis 
IBM SPSS Statistics Version 26 was used. Students who missed the post-test 
were excluded from the analyses. The post-test was completed by 88 of the 97 
students who completed the pre-test (90.7%). Among these, 50 students were 
in the intervention group and 38 in the control group, with dropout rates of 3.8% 
and 20.8%, respectively. The ‘not applicable’ responses on the CLECS 
occurred randomly, were relatively low (CLECS 3.2%), and were treated as 
missing data in the analyses.  
 
Descriptive statistics provided means and SDs for continuous variables and 
frequencies/proportions for categorical variables. Analyses to detect 
differences within and  between the groups were performed using paired sample 
t-tests and independent sample t-tests (two-tailed) (Polit & Beck, 2017). Effect 
sizes were calculated to assist in the interpretation of the results’ practical 
significance (Kirk, 2001). Cohen’s d (which uses pooled standard deviations) 
was used to calculate the effect sizes within the groups (Lenhard & Lenhard, 
2016). Because of unequal group sizes, Hedges’ g (which uses 
pooled weighted standard deviations) was used to calculate the effect sizes 
between the groups (Lenhard & Lenhard, 2016). To interpret the effect size 
results, Cohen (1988) was used: small effect = 0.2, medium effect = 0.5, and 
large effect = 0.8. 
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Data analyses for testing assumptions for t-tests: Shapiro-Wilks tests were used 
to test whether pre- and post-test scores were approximately normally 
distributed within the groups (Frost, 2020), and p-values above 0.05 indicated 
a normal distribution. Regarding normality in the scores of how learning needs 
were met, histograms indicated that the assumption of normality was 
reasonably met. The assumption of homogeneity of variance was tested using 
Levene’s test of equality of variances (Field, 2018). The p-values were greater 
than 0.05, and the group variances were therefore treated as equal (Frost, 2020). 
 

4.5 Ethical considerations 
This PhD study followed accepted ethical standards and implied no risk of harm 
to students or others. The Norwegian Centre for Research Data (NSD) was 
contacted by phone for advice concerning the need for written informed consent 
regarding Paper I. Since no personal information was collected, they argued 
that their approval was not needed and that participants gave their consent 
simply by answering the questionnaire. NSD approved the research for Papers 
II, III, and IV (Appendixes 7, 8, and 9), and written informed consent was 
obtained from the participants. The data collected were anonymised and stored 
according to the rules of NSD and could not be traced back to the participants. 
The questionnaires and written informed consent forms were stored in a locked 
safe in a locked office, and only the PhD candidate had access to the 
questionnaires and consent forms. The respondents to the electronic 
questionnaires were given different codes instead of names. The audio-recorded 
interviews were kept on a secured portable device provided by the university 
college, and only the PhD candidate had access to the recorded interviews. The 
interviews were deleted immediately after transcription. No names were 
obtained during the interviews, and each participant was given a code in 
writing. The students were informed that the results from the interviews would 
be presented at a group level, but that anonymised citations would be used in 
reporting, to which the participants gave their approval.	Obtaining data about 
age and gender could have threatened anonymity, but since only the PhD 
candidate had access to the questionnaires, consent forms, and interviews, 
anonymity was ensured.	 
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The PhD candidate informed the students about the different studies orally 
and/or by mail. There is a large majority of women in nursing education, and 
there were few male students among the participants. Because principles of 
voluntariness among the participants dominated the recruiting process, there 
were no specific efforts to recruit more male participants. However, the 
distribution of male and female participants reflected the normal gender 
distribution in Norwegian nursing education. The exception was in relation to 
Paper II, in which only one male student was randomly drawn from the students 
who reported their interest in participating. In relation to Papers I and III, the 
simulation settings were part of the participants’ ordinary programme, which 
might have led the students to perceive that responding to the questionnaires 
was also included in the programme. Therefore, the principle of voluntariness 
was strongly emphasised when the questionnaires were distributed by the 
facilitators. However, the presence of nurse educators as facilitators may have 
shaped the way the volunteering students answered the questionnaires.  
 
In relation to Papers II and IV, the students were invited to report their interest 
in participating to the PhD candidate by voluntarily sending the PhD candidate 
an e-mail to reduce the possibility that students would feel pressured to 
participate. In relation to Paper II, the PhD candidate facilitated the simulation 
training and acted as a moderator in the focus group interviews. It was taken 
into account that the PhD candidate held a superior role to the participants, and 
it was emphasised to create a relationship of trust between the PhD candidate 
and the participants. The participants were informed that the PhD candidate had 
no contact with the clinical practice sites, nurse supervisors, or nurse educators 
during the clinical practice period. It was also clearly stressed that the PhD 
candidate had no evaluation or grading responsibilities, and that what the 
participants shared both in the simulation training and the interviews would not 
have any effect on their grades or clinical evaluations. However, the randomly 
drawn participants from the volunteering participants knew that the PhD 
candidate was exploring the combined practice model. Using a detached 
moderator instead of the PhD candidate may have made it easier for the 
participants to answer honestly in the interviews. 
 



Methods 

  49 

There are also ethical issues associated with how the intervention was 
conducted (Papers II and IV) since not all the volunteering students were 
provided with simulation training, leading to inequity between the students. In 
the qualitative part (Paper II), only the randomly selected volunteers were 
provided with the simulation training due to resource issues and the qualitative 
design. In the last quantitative investigation (Paper IV), the control group did 
not receive simulation training because there was a need to balance the 
obligation to provide a possible beneficial intervention (the combined practice 
model) to all the participants, with the aim of producing information that would 
ultimately promote best practices among all future students. All enrolled first-
year students were, however, scheduled for simulation training at the end of 
their second semester. However, due to the coronavirus, the simulation training 
scheduled for all first-year students in the spring of 2020 had to be cancelled. 
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5 Results 

In this chapter, a presentation of the results for each of the four appended papers 
is presented, followed by a review of the results across the papers. 

5.1 Paper I 
Olaussen, C., Heggdal, K., & Tvedt, C. R. (2019). Elements in scenario-based 
simulation associated with nursing students’ self-confidence and satisfaction: 
A cross-sectional study. Nursing Open, 7(1), 170-179. doi:10.1002/nop2.375 
 
The results showed that the students felt self-confident in managing the 
simulated patient situation (mean 4.16, SD 0.39) and were satisfied with the 
simulation training (mean 4.32, SD 0.44). The mean scores of the students’ 
perceptions of the presence and importance of elements in the simulation design 
and educational practices were high (Table 7). 
 

 Items Presence of items Importance of 
items 

Simulation design 
characteristics 

   Mean (n)    SD   Mean (n)    SD 

Objectives/information  5 4.44 (184)  0.53 4.51 (182)  0.52 
Support 4 4.54 (184)  0.55 4.55 (180) 0.57 
Problem-solving 5 4.39 (184)  0.55 4.50 (180) 0.53 
Feedback/guided 
reflection 

4 4.73 (183)  0.41 4.71 (180) 0.47 

Fidelity (realism) 2 4.82 (183)  0.39 4.83 (178) 0.40 
Educational practices 
questionnaire 

   Mean (n) SD    Mean (n) SD 

Active learning 10 4.39 (184)  0.41 4.34 (177) 0.49 
Collaboration 2 4.90 (184)  0.26 4.68 (179) 0.55 
Diverse ways of learning 2 4.55 (184)  0.54 4.52 (178) 0.55 
High expectations 2 4.58 (184)  0.60 4.54 (178) 0.60 
Table legends and abbreviations: SD: standard deviation 

Table 7 – Mean score of students’ responses on the presence and importance of 
simulation design characteristics and educational practices 
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In the multivariate linear regression analysis with satisfaction as the dependent 
variable, active learning was significantly associated with satisfaction, 
explaining 35.3% of the variance (R2 = 0.35, adjusted R2 = 0.35, F = 11.96, p < 
0.001). With active learning as the only independent variable, the results 
showed that 27.8% (R2 = 0.28) of the variance in satisfaction was explained by 
this element.  
 
With self-confidence as the dependent variable, clear objectives, support, and 
active learning were significantly associated with self-confidence, explaining 
30.8% of the variance (R2 = 0.31, adjusted R2 = 0.31, F = 9.96, p < 0.001). Using 
only these three independent variables, the results showed that active learning 
and clear objectives were associated with self-confidence, explaining 28.1% 
(R2 = 0.29) of the variance, while subscale support was not significantly 
associated with self-confidence in this part of the analysis. 
 
We concluded that while educators should pay attention to and consider all 
elements in the NLN Jeffries Simulation Theory to develop a successful 
simulation experience, educators should be particularly concerned with 
providing opportunities for active learning and conveying clear learning 
objectives for simulation training. Since the results indicated that active 
learning may increase both satisfaction with the learning activity and self-
confidence in managing the simulated patient situation, promoting active 
participation in the learning process was especially emphasised in the 
simulation training in the combined practice model (Papers II and IV). 

5.2 Paper II 
Olaussen, C., Aase, I., Jelsness-Jørgensen, L. P., Tvedt, C. R., & Steindal, S. 
A. (2020). Supplementing clinical practice in nursing homes with simulation 
training: A qualitative study of nursing students’ experiences. SAGE Open 
Nursing, 6, 1–11. doi:10.1177/2377960820981786 
 
Three categories of student experiences were identified:  
1) Enhancing the reasoning behind care: The students expressed that the 
supplementary simulation training helped them gain new and broader 
knowledge related to the reasoning behind care in nursing homes. Through the 
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collective reflections in the debriefing, they explored theoretical explanations 
of nursing, complemented each other’s knowledge, and discovered new 
connections between clinical experiences and theoretical knowledge. The 
students expressed that analysing the simulated patient situation in the 
debriefings made them search for and discover parallels between the simulated 
experiences and real patient experiences and situations at their nursing homes.  
 
2) Transferring knowledge and experiences between the learning environments: 
Knowledge and skills learned in the simulation training were actively used at 
the nursing homes, and experiences from the nursing homes were used in the 
simulation training. The students expressed that they became more skilled in 
observing and assessing their patients at the nursing homes and in theoretically 
justifying their actions in real patient situations due to the simulation training. 
The way they were trained to approach their patients in the simulation training 
was used in real patient encounters, and the students expressed that the focus 
on integrating theory and practice in the simulation training helped them 
discover new learning opportunities when caring for their patients. 
 
3) Enhancing the sense of mastery: Through the simulation training, the 
students discovered that they had more knowledge than they initially thought, 
which was described as encouraging and motivating. They gained the courage 
to ask their nurse supervisors more questions at the nursing homes, explored 
new learning situations, and felt more confident in their own knowledge and 
skills while practicing. The students expressed that feedback from the facilitator 
and peers during the simulation training reassured them and increased their 
feelings of confidence and mastery.  
 
We concluded that the simulation training seemed to consolidate the students’ 
learning, enhance their motivation, confidence, and sense of mastery, and 
consequently encourage their efforts to seek out new challenges, explore, and 
learn in both the clinical and the simulated environment. 
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5.3 Paper III 
Olaussen, C., Jelsness-Jørgensen, L. P., Tvedt, C. R., Hofoss, D., Aase, I., 
Steindal, S. A. (2021). Psychometric properties of the Norwegian version of the 
clinical learning environment comparison survey. Nursing Open, 8(3), 1254-
61. doi:10.1002/nop2.742 
 
Internal consistency 
Almost all items (97%) in the CLECS (Norwegian version) were more strongly 
correlated with the subscale under which the hypothesised CFA model 
subsumed them. The Cronbach’s alphas by subscale were acceptable and 
ranged from 0.69 to 0.89. Exclusion of any item from its own subscale did not 
noticeably increase Cronbach’s alpha values.  
 
Test-retest reliability 
For four of the six subscales in the CLECS, the ICC exceeded 0.5, indicating 
moderate to good test-retest reliability. Low test-retest reliability values (< 0.5), 
however, were observed in the communication and critical thinking subscales 
at 0.41 and 0.42, respectively. 
 
Construct validity 
Using the χ2/df, RMSEA, pclose, and CFI fit indices, different aspects of 
goodness of fit were evaluated, and the results showed that these fit indices 
together confirmed the hypothesised model (Table 8). 
 

χ2 df χ2/df  p 
 

CFI RMSEA pclose 

427.03 303 1.409 < 0.001 0.915 0.058 0.150 
χ2 = chi square, df = degrees of freedom, χ2/df = chi square to df ratio, p = p 
value, CFI = the Comparative Fit Index, RMSEA = the root mean squared error of 
approximation 

Table 8 – Goodness-of-fit indices (n = 122) 
 
We concluded that the CLECS’ hypothesised six-factor model had acceptable 
construct validity and good internal consistency and that most of the subscales 
displayed moderate to good test-retest reliability.  
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5.4 Paper IV  
Olaussen, C., Steindal, S. A., Jelsness-Jørgensen, L. P., Aase, I., Stenseth, H. 
V., & Tvedt, C. R. (2022). Integrating simulation training during clinical 
practice in nursing homes: An experimental study of nursing students’ 
knowledge acquisition, self-efficacy and learning needs. BMC Nursing, 21(1), 
47. https://doi.org/10.1186/s12912-022-00824-2 
 
No statistically significant differences in demographic characteristics and 
baseline pre-test results were identified between group participants who 
completed both the pre- and post-tests (Table 9). 
 

  Control 
n = 38 

Intervention 
n = 50 

 
p 

 Age: mean (SD) 22.9 (4.4) 23.3 (5.7) 0.7 
 Female: n = (%) 32 (84.2)      45 (90.0) 0.4 
Years working in health care as 
nursing assistants or health care 
assistants: mean (SD) 

 
1.4 (2.1) 

 
2.0 (2.1) 

 
0.2 

Former higher education in other 
professions or areas: n = (%): 
    1. No former higher education 

 
 

30 (78.9) 

 
 

43 (86.0) 

 
 

      0.4 
    2. Former bachelor/master’s 
degree  

          8 (21.1)         7 (14.0) 

 Pre-test knowledge 11.8 (3.9) 13.2 (4.1) 0.1 
 Pre-test self-efficacy 29.1 (3.8) 28.2 (4.6) 0.3 
 Table legends and abbreviations: 
 n: number of participants; SD: standard deviation; p: p-value 
Table 9 – Demographic variables and pre-test results of study participants who 
completed both pre- and post-tests.  
 
 
Knowledge acquisition 
Differences in mean knowledge scores from the pre- to post-test within the 
control group and within the intervention group were statistically significant 
(Table 10). 
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Control n = 38 
 Pre-test Post-test Mean diff. 95% CI  

p Lower Upper 
Knowledge  
(Mean (SD)) 

11.8 (3.9) 14.0 (4.1) 2.2 (3.5)    1.0 3.3 0.001 

Intervention n = 50 
 Pre-test Post-test Mean diff. 95% CI  

Lower Upper 
Knowledge  
(Mean (SD)) 

13.2 (4.1) 17.6 (3.6) 4.4 (3.8) 3.3 5.5 < 0.001 

Table legends and abbreviations: SD: standard deviation; Mean diff.: mean 
difference between pre- and post-test; CI: confidence interval; p: p-value. 

Table 10 – Comparisons of pre- and post-test knowledge scores within the control 
and intervention groups  
 
The mean improvement in knowledge from the pre-test to post-test was higher 
in the intervention group than in the control group (Table 10), and the difference 
in knowledge improvement between the groups (mean difference = 2.2, SD = 
0.8) was statistically significant (p < 0.01), with a medium to large effect size 
(Hedges’ g = 0.6).  
 
Self-efficacy 
Differences in self-efficacy scores from pre- to post-test within the control 
group and within the intervention group were not statistically significant (Table 
11).  
 

Control n = 38 
 Pre-test Post-test Mean diff. 95% CI  

p Lower Upper 
Self-efficacy 
(Mean (SD)) 

29.1 (3.8) 30.3 (3.5)  1.2 (4.0)   -0.1     2.5 0.08 

Intervention n = 50 
 Pre-test Post-test Mean diff. 95% CI  

Lower Upper 
Self-efficacy 
(Mean (SD)) 

28.2 (4.6) 28.9 (3.9) 0.7 (3.8) -0.4 1.8 0.2 

Table legends and abbreviations: SD: standard deviation; Mean diff.: mean 
difference between pre- and post-test; CI: confidence interval; p: p-value. 
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Table 11 – Comparisons of pre- and post-test self-efficacy scores within the control 
and intervention groups  
 
Differences in mean self-efficacy improvement from the pre-test to the post-
test between the intervention and control groups (mean difference = 0.5, SD = 
0.8) were not statistically significant (p = 0.6), and the effect size was small 
(Hedges’ g = 0.1). 
 
Learning needs 
The students scored the simulated environment higher on meeting their 
learning needs compared with the clinical environment in all six subscales of 
the CLECS. The mean differences between the clinical environment scores 
and the simulated environment scores were statistically significant (p < 0.05). 
The effect size values indicated practical significance in the areas of nursing 
processes, self-efficacy, and the teaching–learning dyad (Table 12). 
 
 

  Simulated Clinical    
  

 
Variables 

 
Mean  
(SD) 

 
Mean 
(SD) 

 
Mean diff. 

(SD) 

95% CI  
p  

 
dCohen Lowe

r 
Upper 

Communication 
(four items) 

3.4  
(0.5) 

3.1  
(0.6) 

0.3  
(0.7) 

0.1 0.5  <.01 0.4 

Nursing Process 
(six items) 

3.7  
(0.3) 

3.0  
(0.6) 

0.7  
(0.7) 

0.5 0.9 <.001 1.0 

Holism  
(six items) 

3.0  
(0.6) 

2.8  
(0.7) 

0.2  
(0.7) 

0.0 0.4 <.04 0.3 

Critical Thinking 
(two items) 

3.6  
(0.6) 

3.3  
(0.7) 

0.3  
(0.8) 

0.1 0.5 <.01 0.4 

Self-Efficacy  
(four items) 

3.4  
(0.6) 

3.0  
(0.7) 

0.4  
(0.5) 

0.2 0.5 <.001 0.7 

Teaching–
Learning Dyad  
(five items) 

3.8  
(0.3) 

3.1  
(0.7) 

0.8  
(0.7) 

0.6      1.0 <.001 0.9 

Table legends and abbreviations:  SD: standard deviation; Mean diff: mean 
difference between clinical and simulated environment; CI = confidence interval; 
p: p-value; dCohen: effect size. 
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Table 12 – The intervention group’s (n = 50) reports of how well learning needs were 
met in the clinical practice environment versus the simulated environment 
 
We concluded that the partial replacement of clinical hours by simulation 
training was positively associated with knowledge acquisition and meeting the 
clinical learning needs of first-year nursing students, and that these results are 
promising regarding simulation training as a viable partial replacement for 
traditional clinical practice in nursing homes to improve clinical learning. 

5.5 Results across papers 
The results (Papers I and II) indicate that active engagement in simulation 
training may positively affect first-year students’ self-confidence. This is 
indicated by the high mean scores in self-reported satisfaction and self-
confidence after attending simulation training (Paper 1) and by the students’ 
experiences of enhanced confidence and mastery due to the simulation training 
when receiving the combined practice model (Paper II). In addition to enhanced 
confidence and mastery, the students experienced enhanced knowledge (Paper 
II). The combined practice model did not result in significant general self-
efficacy improvement on the statements measured, but a significant 
improvement in knowledge acquisition was observed (Paper IV). By using the 
CLECS (Norwegian version) (Paper III), the simulation training was perceived 
to better fulfil clinical learning needs than the nursing homes on the statements 
measured. Learning needs within the nursing process, self-efficacy, and the 
teaching-learning dyad especially excelled (Paper IV).  
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6 Discussion of results and 
methodological considerations 

In this chapter, students’ experiences and outcomes related to simulation 
training combined with clinical practice in nursing homes (the combined 
practice model) are first discussed. A discussion of simulation training as a 
partial replacement for clinical hours follows. Finally, the methodological 
considerations, strengths, and limitations of the research in this PhD study are 
presented and discussed. 

6.1 Simulation training combined with clinical 
practice in nursing homes – experiences and 
outcomes 

6.1.1 Confidence, mastery, and self-efficacy  
Low self-confidence may interfere with the ability to acquire new knowledge 
and tackle challenging learning situations (Lapkin et al., 2010; Lundberg, 
2008). The pedagogical idea behind identifying elements associated with 
student satisfaction and self-confidence (Paper I) was that students may become 
better equipped for learning by gaining increased self-confidence (Najjar et al., 
2015).  

This PhD study indicates that promoting active student engagement in 
simulation training may increase both student satisfaction and self-confidence 
(Paper I). In line with previous studies (Crafford et al., 2019; Ogilvie et al., 
2011), the students in this PhD study expressed that being actively engaged in 
simulation training led to positive emotions, such as feeling more prepared for 
real patient situations (Paper II). Kolb (2015) believes that the key to learning 
is involvement. To acquire new knowledge, students must actively engage 
(Kolb, 2015). However, high expectations of active student engagement may 
also cause uncomfortable feelings, such as performance anxiety, in students 
(Jeffries & Rodgers, 2021). As learning implies stepping out of one’s comfort 
zone, students need to take on challenges that may cause temporarily 
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uncomfortable emotions (Dieckmann et al., 2012; Kolb, 2015). Therefore, a 
certain level of frustration, doubt, or performance anxiety might be necessary 
to acquire new knowledge and competencies (Al-Ghareeb et al., 2017; 
Dieckmann et al., 2012). Extensive levels of uncomfortable emotions, however, 
may become so overwhelming that they inhibit students’ cognitive processing 
and performance (Al-Ghareeb et al., 2017; Zull, 2002). According to Zull 
(2002), uncomfortable emotions that naturally arise in students when they are 
challenged must be balanced with positive emotions, such as feeling safe and 
having a belief in their own learning progression. Vella (2002) claims that 
creating a learning environment in which students feel safe does not inhibit the 
natural challenge that lies in learning new concepts, skills, or attitudes. 

Students’ clinical practice in nursing homes may offer opportunities for growth 
and professional development when there are clear learning objectives and the 
students have access to appropriate supervising role models (Keeping-Burke et 
al., 2020; Laugaland et al., 2021). However, students are sometimes found to 
view nursing homes’ pedagogical atmospheres and the content of the 
supervisory relationship negatively (Keeping-Burke et al., 2020; Skaalvik et al., 
2011). A safe learning environment is characterised by an inviting setting, trust 
in the relevance of learning objectives, trust and support between educators and 
students, and trust in the competence of the educator (Vella, 2002). In this PhD 
study, students exposed to the combined practice model experienced being 
actively engaged and challenged in a simulation environment in which they felt 
safe (Paper II). The overall objective of the simulation training was to apply the 
nursing process systematically in different patient situations, which was aligned 
with the desired learning outcomes of the students’ clinical practice period. 
Additionally, the students experienced gaining feedback from peers and 
seasoned facilitators on performance and learning progression conveyed in a 
positive and constructive way (Paper II). As such, the safe learning 
environment in the simulation training may have prevented uncomfortable 
emotions caused by being challenged from becoming too overwhelming. This 
may, again, have laid the foundation for the students’ experiences of enhanced 
confidence and mastery due to the simulation training provided in the combined 
practice model (Paper II). 
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Both confidence and mastery experiences relate to self-efficacy, which is 
described by Bandura (1997) as a belief in one’s own capability to succeed in 
the face of difficult challenges and demands. A student with high perceived 
self-efficacy has faith in their aptitude that future desired educational goals can 
be achieved. According to Bandura (1997), confidence and self-efficacy can 
work in a positive correlation, which means that more confident students may 
be likelier to succeed. Additionally, mastery experiences have a strong effect 
on a student’s self-efficacy development because they are the most authentic 
indicators of one’s capabilities (Bandura, 1997). However, although students 
experienced an enhanced sense of confidence and mastery due to the simulation 
training in the combined practice model in this PhD study (Paper II), no 
significant difference in self-efficacy improvement was observed between 
students receiving the combined practice model and those who attended 
traditional clinical practice (Paper IV). As research reviews mostly report 
improved self-efficacy as an outcome of simulation training (Cant & Cooper, 
2017; Curl et al., 2016; Labrague et al., 2019), this was an unexpected result. 
However, this result is in line with a recent systematic review that did not 
identify significant effects on self-efficacy of simulation training (La Cerra et 
al., 2019). The conflicting research results regarding perceived self-efficacy 
due to simulation training may be caused by differences in how self-efficacy is 
measured. In this PhD study, the fact that perceived general self-efficacy was 
measured and compared (Røysamb et al., 1998), rather than self-efficacy 
related to patient care, may have influenced the results (Paper IV). However, 
prior simulation training studies in the fields of psychiatric nursing, community 
health care nursing, communication, and paediatrics have reported significant 
differences in self-efficacy when using general self-efficacy scales (Kameg et 
al., 2010; Li et al., 2019; Saied, 2017). 
 
A balanced combination of difficulty and support is described as optimal for 
learning, as it may produce higher levels of learning than students can attain on 
their own (Kolb, 2015). In this PhD study, the students experienced being 
exposed to challenging scenarios, questions, and tasks in the simulation training 
while gaining support from facilitators and peers (Paper II). The balance 
between being challenged and supported may have motivated the students to 
test and expand their capabilities, which again may have contributed to the high 
levels of perceived self-confidence (Paper I), the experiences of confidence in 
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their own knowledge and skills, and the enhanced sense of mastery (Paper II). 
Although no significant general self-efficacy improvement was observed 
(Paper IV), enhanced confidence and mastery may lay the foundation for the 
further development of self-efficacy (Bandura, 1997). 

6.1.2 Knowledge acquisition 
A significant knowledge improvement in both the students who received the 
combined practice model and the students who attended traditional clinical 
practice was observed in this PhD study (Paper IV). This was an expected 
result, as any educational intervention (both the combined practice model and 
traditional clinical practice) should result in an increase in students’ knowledge. 
However, simulation training has been found to be superior to other teaching 
methods in improving knowledge (La Cerra et al., 2019), and the students that 
received the combined practice model had a significantly higher knowledge 
improvement than the students exposed to the traditional clinical practice model 
(Paper IV).  

Kolb's (2015) description of the cyclical method of learning may explain the 
higher level of knowledge improvement among the students exposed to the 
combined practice model (Paper IV). Kolb (2015) claims that deep learning 
results from grasping experience and transforming it. The simulation training 
may have allowed for deep learning, as the students moved from concrete 
experiences to reflective observation, abstract conceptualisation, and finally, to 
active testing (Kolb, 2015; Zull, 2002). As applied in the simulation training, 
student engagement in the scenarios provided concrete experiences and served 
as the primary sources of learning. The debriefing during the simulation 
training addressed the second and third phases of Kolb’s (2015) learning cycle. 
In the debriefing, grasping the experience and transforming it were promoted 
by encouraging the students to reflect on, analyse, and interpret information 
recalled from the scenarios. Previous perspectives and concepts held by 
the students were challenged, which may have promoted the students’ 
creation of new perspectives and ideas for future patient encounters 
(Eppich & Cheng, 2015). Finally, corresponding to the fourth stage of Kolb’s 
learning cycle, the students expressed that they used their new perspectives and 
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ideas both in patient encounters at the nursing homes and in the next simulation 
training (Paper II). 
 
As previously highlighted, central to the idea of experiential learning is the 
belief that experience (sensory input) alone does not lead to learning (Kolb, 
2015; Zull, 2002). For students in clinical practice in nursing homes, learning 
that mainly relies on sensory input through daily routine experiences to the 
exclusion of reflection, abstract conceptualisation, and active experiment may 
provide incomplete learning (Kolb, 2015; Zull, 2002). In line with previous 
research (Adamson et al., 2018; Algoso & Peters, 2012; Ironside et al., 2014), 
students in this PhD study experienced that reasoning and reflections around 
nursing care and daily practice with their RN supervisors were given a low 
priority (Paper II). The supervision tended to be related to daily routine care 
and recognising situations in which a particular aspect of theoretical knowledge 
should be applied was not always easy to do by themselves (Paper II). This 
supports Benner's (1984) premise that novices have little experience with 
situations faced in a new environment and thus have little understanding of how 
to apply their pre-existing knowledge. According to Kolb (2015), students need 
guidance in developing new perspectives and testable ideas. Student 
supervision in nursing homes has often been found to focus on activities of 
daily living, such as bathing, feeding, changing linens, or assisting the patient 
to the chair, which may have the result that students frequently miss cues 
indicating that the patient situations are more complex than merely completing 
assigned tasks (Ironside et al., 2014; Pront & McNeill, 2019). Students need 
guidance to learn how to see both the medical and nursing implications of a 
situation since the nursing implications always require an understanding of the 
pathophysiological and diagnostic aspects of the patient's clinical presentation 
and disease (Benner, 1984). However, daily routines in nursing homes often 
allow only brief and formal meetings on work-related logistics (Etherton-Beer 
et al., 2013; Nordström, 2018) and not for deeper reflection within the team 
(Nordström, 2018). In this PhD study, the students experienced that the 
simulation training offered additional opportunities to reflect on experiences, 
their own performance, patient situations, and theoretical knowledge with peers 
and facilitators during the practice period, which helped them gain new and 
broader knowledge (Paper II). The additional collective reflections linking 
theory to practice in the simulation training may have aided deeper learning 
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during the practice period (Kolb, 2015; Morell-Scott, 2018). Moreover, 
promoting the use of the stages of the learning cycle in the simulation training 
may have helped the students in the search for new perspectives while 
practicing and thus achieved broader knowledge than could be achieved by 
relying mostly on sensory input alone (Kolb, 2015; Zull, 2002). 

6.1.3 Meeting clinical learning needs 
Nursing students expect to learn the necessary skills and practical applications 
of theory when entering clinical practice (Holmlund et al., 2010). In this PhD 
study, students experienced a lack of integration of theory into practice in 
nursing homes (Paper II), which is in line with previous research (Adamson et 
al., 2018; Arkan et al., 2018). Unmet learning needs of students in clinical 
practice should drive changes in traditional clinical practice models (Leighton, 
2015). The use of validated evaluation tools may help educators identify areas 
of clinical learning that need improvement. In this PhD study, the CLECS was 
proven adequate as guidance for nurse educators to evaluate clinical learning to 
meet students’ learning needs (Paper III). The results, which used the CLECS 
to evaluate the fulfilment of clinical learning needs in simulation training versus 
nursing homes (Paper IV), indicate that simulation training has the potential to 
compensate for learning needs that are not properly met in nursing homes 
during the students’ practice period.  
 
Learning needs within the nursing process, self-efficacy, and the teaching–
learning dyad seemed to be better met during the students’ practice period due 
to the simulation training in the combined practice model (Paper IV). The 
learning objectives of the simulation training may explain why nursing process 
learning needs were perceived to be better met in the simulation training than 
in the nursing homes (Paper IV), as well as the students’ experiences of 
enhanced skills in performing patient observations and assessments (Paper II). 
The objectives for the scenarios focused on nursing observations, assessments, 
and evaluations of care, which are important features of the nursing process 
(Ehnfors et al., 2015). In any patient encounter, nurses must attend to changes 
in a situation, which requires the skill of grasping every aspect of the change 
and converting it to purposeful data (Tanner, 2006). Focusing on the nursing 
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process in the simulation training may have enhanced students’ understanding 
of the nursing process and how to use it when encountering a patient situation.  
 
The inconsistency between the students’ positive reports regarding the 
fulfilment of learning needs related to self-efficacy in the simulation training 
and the lack of observed self-efficacy improvement when employing the 
combined practice model was a more surprising result (Paper IV). However, 
the use of specific self-efficacy measures, as opposed to general self-efficacy 
measures, has been advocated to better draw on capability beliefs within a 
special domain of interest (Artino, 2012; Pajares, 1996). Thus, the 
inconsistency in the self-efficacy results in this PhD study may have been 
caused by the fact that the statements related to self-efficacy learning needs 
pointed more directly to self-efficacy in patient care than the general statements 
used to measure self-efficacy improvement.  
 
The teaching–learning dyad was defined by Leighton (2015) as the interactive 
relationship between supervisors/educators and students in which both have 
shared responsibility for the learning outcomes. Students early in their nursing 
programme require nurturing, guidance, and support (Bradbury-Jones et al., 
2011; Matthew-Maich et al., 2015). As in previous research (Arkan et al., 2018; 
Norman et al., 2005), students in this PhD study reported that they sometimes 
felt left on their own in the nursing homes (Paper II). In simulation training, 
support, feedback, and collaboration are inherent features (Jeffries et al., 2015). 
The facilitators in the simulation training were entirely committed to the 
students’ learning, and the students were encouraged to ask questions, 
challenge others, take on challenges, and share their perspectives (Paper II). 
The facilitators’ support, feedback, and commitment to the students’ learning 
during the simulation training may have played a major role in why teaching-
learning dyad needs were perceived to be better met in the simulation training 
than in the nursing homes (Paper IV).  

6.2 Simulation training as a partial replacement 
for clinical hours 

This PhD study has demonstrated that simulation training, combined with 
clinical practice in nursing homes, has the potential to positively influence 



Discussion 

  65 

students’ experiences during the clinical practice period and enhance students’ 
learning outcomes (Papers II and VI). A recent study by Sullivan et al. (2019) 
found that students in simulation training performed at higher levels and 
accomplished more learning outcomes in half the time compared with those in 
a traditional clinical environment. Admittedly, many of the visual and other 
cues the students may obtain from real patient interactions are not currently able 
to be adequately reproduced in simulation training (Ross et al., 2022), and in 
this PhD study, students agreed that no simulator could replace interactions 
with complex, unique human beings (Paper II). A recent review found that 
students valued the chance to build relationships with older people, improve 
their communication skills, and assist older people with their daily living 
activities in nursing homes (Keeping-Burke et al., 2020). Because such skills 
are integral to the development of professional relationships between nurses 
and their patients, this cannot be achieved solely through simulation training. 
Additionally, in simulation training, the students are not required to cope with 
the workplace pressures of competing demands. Learning how to care for one 
or two simulated patients at a time does not necessarily replicate the complex 
and time-pressured nature of being a nurse (Ross et al., 2022). However, 
simulation training combined with clinical practice may provide additional 
supervision by nurse educators, reflection, and time to understand complex 
concepts of nursing (Schaumberg, 2015). Furthermore, simulation training may 
help uncover self-identified gaps in both theoretical and practical knowledge 
that can motivate students to fill those gaps (Pront & McNeill, 2019). As such, 
implementing simulation training combined with clinical practice may provide 
students with the advantages of both environments, and a limitation in one 
environment may be compensated for by a strength of the other.  
 
Traditionally, nursing students are required to undertake a minimum number of 
clinical hours during their nursing education, which complements their theory-
based learning. In Norway, the EU directive specifies that 2,300 hours (50%) 
of the nursing education programme must be dedicated to supervised clinical 
practice (EU Directive 2013/55/EU). This 50% requirement can be challenging 
for nurse education institutions since it does not consider aspects such as a lack 
of qualified supervisors, which in turn may affect the quality of students’ 
clinical practice. In Australia, students are only required to complete a 
minimum of 800 hours of clinical practice (Roberts et al., 2019), and in the US, 
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the amount of required clinical hours differs from state to state, and no 
minimum hours are outlined by national regulatory boards (Hungerford et al., 
2019). A common challenge internationally for nursing education institutions 
is, however, to meet the growing demand for RNs while sustaining the quality 
of the educational experience and achieving the desired student outcomes 
(Bogossian et al., 2019). Owing to the need to increase the number of nursing 
students, the partial replacement of clinical practice hours with simulation 
training may be an alternative that still ensures educational quality  (Bogossian 
et al., 2019; Hayden et al., 2014). A growing body of evidence reporting equal 
or slightly better learning outcomes supports the use of simulation training to 
replace up to 50% of clinical practice hours (Curl et al., 2016; Hayden et al., 
2014; Larue et al., 2015; Soccio, 2017).  
 
In the United Kingdom (UK), the Nursing and Midwifery Council has given 
permission to replace 13% of the 2,300 required clinical practice hours with 
simulation training (Moule et al., 2006). This permission was based on a report 
that found that partial replacement helped students achieve desired learning 
outcomes and gain experiences they did not gain in clinical practice, while 
giving the students enhanced self-confidence (Moule et al., 2006). In this PhD 
study (Paper IV), 10.7% of the required 240 clinical hours in nursing homes 
during the students’ second semester of their education programme were 
replaced by simulation training, which resulted in improved knowledge and 
positive student perceptions of how clinical learning needs were met. This is 
promising regarding simulation training as a viable replacement for a portion 
of the required clinical hours in nursing homes to improve clinical learning.  
However, the EU directive defines clinical practice as direct contact with 
healthy or sick people and/or groups (EU Directive 2013/55/EU), which 
currently precludes simulation training as an alternative replacement in 
Norway. Implementing combined practice models that partly replace clinical 
hours will require a dispensation from the EU directive or a redefinition of what 
constitutes clinical practice.  
 
Although the use of simulation training as a partial replacement for clinical 
hours has been used with some success internationally (Curl et al., 2016; 
Hayden et al., 2014; Soccio, 2017), differences in the amount of replacement, 
differences in approaches to simulation training and clinical practice, 
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measurement tools used for evaluation, and clinical areas of exposure make the 
generalisability of research results difficult (Roberts et al., 2019). Therefore, 
the way simulation training is defined and used if implementing a partial 
replacement of clinical hours in Norwegian nursing education requires national 
regulations to ensure that all nursing education institutions provide clinical 
education of the same standard and with quality learning experiences. 
Additionally, partly replacing clinical hours with simulation training has 
resource implications. Because simulation training involves only a small 
number of students at the time, a considerable amount of faculty time and nurse 
educator resources are required. Although the number of replaced clinical hours 
in this PhD study was brief (10.7%; Paper IV), arranging simulation training 
for 52 students required two nurse educators to work for nine full working days 
in addition to several hours of preparation of content and logistics. Besides 
faculty time, the availability of simulation facilities and scheduling issues are 
known challenges that may be faced by educators (Al-Ghareeb & Cooper, 
2016). Thus, the idea of partly replacing clinical hours with simulation training 
to improve clinical learning still needs further exploration; however, the results 
of this PhD study look favourable in terms of the potential related to clinical 
practice in nursing homes.  

6.3 Methodological considerations 

The quality of the research and the strengths and limitations that may have 
influenced the results of this PhD study are discussed in this section. First, the 
overall research design and sampling strategy are discussed. The quality of the 
research in the qualitative and quantitative parts is then further elaborated under 
the following headings. The concept of trustworthiness (Graneheim & 
Lundman, 2004) is of relevance to the qualitative part (Paper II), while validity 
and reliability are mainly associated with quantitative research (Polit & Beck, 
2017) and are therefore relevant to the quantitative part (Papers I, III, and IV).  

6.3.1 Overall research design 
A multi-method design was considered appropriate for answering the aim of 
the thesis. It was perceived that the combination of qualitative and quantitative 
approaches could broaden the results of the PhD study, as they provide different 
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information on what is studied, and a disadvantage of one approach may be 
compensated for by an advantage of the other (Creswell & Creswell, 2018). In 
this way, the multimethod design made the research sounder, establishing 
important knowledge on the research topic. The exploratory sequential inspired 
strategy may be seen as a strength, as some of the findings in the qualitative 
part (Paper II) gave rise to questions that were tested in the quantitative part 
(Paper IV). A further strength was that the sample of participants that provided 
the findings in the qualitative part did not participate in the follow-up 
instrument testing and outcome measurement in the quantitative part (Creswell 
& Creswell, 2018).  

6.3.2 Sampling strategy and participants 
Self-selected nonprobability sampling techniques (convenience and purposive) 
were used to recruit participants. In both convenience sampling and purposive 
sampling, the researchers are subjective and bias in choosing the subjects of the 
study (Etikan et al., 2016). Questions could be raised concerning who 
volunteered for participation out of the available students (Polit & Beck, 2017). 
The volunteers might have had a positive attitude in advance towards 
simulation training, and it is possible that students who enjoyed active and 
social learning experiences were the ones who signed up. However, the high 
response rates obtained made the risk of non-response bias (non-responders 
from a sample differing in a meaningful way from responders) relatively small 
in the quantitative part of the study (Polit & Beck, 2017). Additionally, the 
random selection of the relatively high number of volunteering potential 
participants in the qualitative part may have balanced the risk of selecting only 
the most positive of the students (Patton, 2015). 

6.3.3 The qualitative part – Paper II 
It was decided that a qualitative descriptive approach would suit the aim of 
thoroughly exploring the students’ experiences. When choosing the qualitative 
descriptive approach, it was recognised that no description is free from 
interpretation, that many interpretations of reality exist, and that the knowledge 
provided was socially constructed by the participants – but also by the 
researchers (Bradshaw et al., 2017; Sandelowski, 2000). What was offered was 
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a subjective interpretation of experiences, however strengthened and supported 
by participant quotations.  
 
Trustworthiness 
In qualitative research, trustworthiness poses the following question: can the 
findings be trusted? Criteria of trustworthiness that are commonly used are 
reflexivity, credibility, dependability, and transferability (Graneheim & 
Lundman, 2004; Malterud, 2013). 
 
Reflexivity refers to the process of critical self-reflection about oneself as a 
researcher and the research relationship (Korstjens & Moser, 2017). 
Preconceptions include researchers’ pre-existing experiences, hypotheses, and 
prejudices that influence any part of the research process. The PhD candidate 
had previously worked as a nurse educator for first-year students for many years 
and was experienced in facilitating simulation training. A preconception was 
that learning challenges in nursing homes, such as limited access to nurse 
supervisors and difficulties integrating theory and practice, could be mitigated 
by integrating multiple academic and practice-focused simulation training days 
facilitated by nurse educators. Throughout the research process, the researcher 
reflected on her own roles to remain aware of how she affected the study. To 
enhance transparency and reflexivity, preconceptions, the interview guide, the 
data collection, and the data analysis were discussed with other members of the 
research team, who had different backgrounds and pedagogical and research 
expertise than the PhD candidate. This exposed the PhD candidate to 
preconceptions challenging her own and critical questions and discussions 
regarding interpretations. There was also continuous dialogue between the PhD 
candidate and her main supervisor during the whole process. 

Credibility was enhanced by recruiting participants relevant to the research 
topic (they all received the combined practice model) and the use of random 
sampling among those who volunteered (Palinkas et al., 2015; Patton, 2015). 
The analysis was discussed among all the researchers as a collective effort to 
be confident that the findings reflected what the participants said and to discuss 
alternate interpretations of the findings. While this investigator triangulation 
enhanced credibility (Krueger & Casey, 2015), credibility could have been 
further strengthened by returning the results of the data analysis to the 
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participants to confirm interpretations. For practical reasons (the students had 
completed their education and left the university college), this was not possible. 
However, the validity of the immediate interpretations was assessed in the 
dialogue between the participants and the moderator during the interviews 
(Polit & Beck, 2017), as the moderator asked questions such as ‘Have I 
understood you right if …?’ and ‘What do you mean when you say...?’ 
 
Variations exist in the literature regarding the optimum size of a focus group 
and suggested appropriate group sizes range from 4 to 12 participants (Muijeen 
et al., 2020). The focus group size of eight to ten participants in this study may 
have limited the details of some responses due to reduced airtime per 
participant. On the other hand, a group size of eight to ten participants may have 
generated more opinions and/or feelings about the topic than if the groups were 
smaller (Muijeen et al., 2020). Furthermore, using smaller groups could have 
made some of the participants feel pressured to talk more than they otherwise 
would to avoid silence in the group (Malterud, 2012a). The determination of 
the number of focus group interviews was guided by the concept of 
‘Information Power’ introduced by Malterud et al. (2016). A review of the 
recordings of each focus group was performed before conducting the next 
interview to reflect on the quality of the dialogue (Malterud et al., 2016). Based 
on the participants’ experiences with the topic of the study, their willingness to 
share their experiences, and the quality of the dialogue, three focus groups were 
considered to have generated sufficient information power and a rich variety of 
descriptions (Malterud et al., 2016). However, the PhD candidate’s 
involvement with the participants, context, and educational practice enhanced 
the risk of not considering certain issues as important, taking things for granted, 
or making assumptions about what was said without seeking clarification 
during the interviews. Moreover, the established relationship between the PhD 
candidate and the participants through the simulation training enhanced the risk 
of participants changing their responses to ‘help’ the PhD candidate (Trowler, 
2011). Strategies were included to overcome both the researcher effect and 
participant responses. First, the recognition of the relationship that already 
existed between the participants and the PhD candidate reduced the risk of 
potential problems. Being reflexive and critically examining assumptions and 
actions in relation to both data collection and analysis reduced the potential for 
the researcher effect. Second, the PhD candidate emphasised holding back her 
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own opinions during the interviews to focus on listening to and understanding 
the perceptions of the participants, as recommended by Krueger and Casey 
(2015). The assistant moderator followed the interviews and supported the PhD 
candidate with follow-up questions and by including input from all the 
participants (Polit & Beck, 2017). Third, the interviews were carefully planned 
to create a nonthreatening environment that would encourage participants to 
share both negative and positive experiences. As the participants had attended 
the simulation training together prior to the focus group interviews, they knew 
each other well and seemed to have limited barriers around each other and the 
PhD candidate, and they shared a wide range of experiences, both negative and 
positive, from both learning environments. The PhD candidate’s adequate 
background and knowledge made her able to place comments in perspective 
and follow up on critical areas of concern (Krueger & Casey, 2015; Mercer, 
2007), which may have engendered a greater level of candour than would 
otherwise be the case (Mercer, 2007). However, it must be taken into 
consideration that if a detached researcher had served as the moderator, 
different findings could have been reached. 

Dependability was enhanced by using the same moderator, the same 
introduction to the interviews with a description of the interview format and 
agenda, and the same semi-structured interview guide in all three focus groups. 
Moreover, no major changes were made during the data collection. In focus 
groups, there is always a risk that some of the participants will set the agenda 
for opinions (Polit & Beck, 2017). However, all participants contributed to the 
discussions, and the findings were strikingly similar in all three groups, which 
indicates that this was not the case. Nevertheless, another composition of 
participants may have led to another group dynamic, which, again, may have 
led to different findings.  

Transferability was safeguarded by reporting the context of the simulation 
training, a description of the sample, the research process, and descriptions of 
the findings. Participant citations were used in reporting, which helped enhance 
the possibility of transferability. This also strengthened the trustworthiness of 
the findings and interpretations (Graneheim & Lundman, 2004).  
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6.3.4 The quantitative part – Papers I, III, and IV 
Validity refers to the degree to which the inferences are accurate and well- 
founded (Polit & Beck, 2017). In connection with instruments, validity is about 
the degree to which they measure what they are intended to. Reliability refers 
to how reproducible the results are under different conditions (the stability of 
an instrument) (Polit & Beck, 2017). 
 
Internal validity 
In assessing internal validity, one answers the question of whether the study 
measures what it sets out to measure. Threats to internal validity in the 
quantitative part of this study are types of confounding and 
extraneous variables because they provide alternative explanations for 
outcomes or changes in outcomes (Polit & Beck, 2017).  

For Paper I, a cross-sectional study design was used. The primary limitation of 
this design is the lack of a control group, which makes it difficult to decide 
whether the first-year students’ high levels of satisfaction and self-confidence 
were a result of the simulation training, their novel experience with simulation 
training, or their general self-confidence and satisfaction with their education. 
Empirical associations between the outcome measures of satisfaction and self-
confidence, and elements in simulation training were identified, but because of 
the cross-sectional design, causality should not be inferred when interpreting 
the results.  
 
For Paper IV, an experiential design with pre- and post-tests was used. Internal 
validity in experimental designs addresses the question of whether the observed 
changes in outcomes can be attributed to the intervention and not to other 
possible causes. In the real world, this can never be fully accomplished. 
Therefore, the experimental design must be evaluated with respect to the degree 
of internal validity that the design poses in the specific study (Salim et al., 
2008). Strengths related to the internal validity of the experimental design 
(Paper IV) were the random assignments to create control and intervention 
groups, the groups being equivalent at baseline, and the use of the control group 
to understand the intervention effects (Polit & Beck, 2017). Random 
assignment eliminates selection bias by definition, leaving a role only for 
chance differences (Shadish et al., 2001). The same tests were administered in 



Discussion 

  73 

both the pre- and post-tests, which ensured that pre-testing effects and 
instrumentation were experienced equally under the conditions within the limits 
of chance. The participants in both groups may have been alerted or sensitive 
to both the knowledge acquisition and self-efficacy that the pre-tests were 
measuring, and as a result, their post-test scores may have been affected 
(Martella et al., 2013). The facilitators in the simulation training were blinded 
to the content of the knowledge test, which reduced the method bias that could 
have impacted the intervention group’s test outcomes. However, the pre-test 
may have sensitised the participants in the intervention group so that they 
responded to the intervention differently than they would have with no pre-test 
(Martella et al., 2013). It is also possible that the knowledge test results would 
have been different if the intervention group members were not encouraged to 
prepare for the simulation training. Thus, the notion that simulation preparation 
may have been a confounder also needs to be considered. We could control 
neither for the participants’ different experiences in clinical practice nor for the 
distribution of participants between private and municipal nursing homes. 
Although the intervention and control groups were placed in separate nursing 
homes to prevent the groups from influencing each other, the contamination of 
study content may have occurred, with students discussing simulation training 
and clinical experiences outside of the nursing homes. The loss of participants 
to follow-up was higher in the control group than in the intervention group, and 
the data analyses were therefore carried out only on participants with complete 
pre- and post-tests (Salim et al., 2008). If our loss of participants consisted of 
the most dedicated learners, this may have threatened the internal validity. 
However, there were no statistically significant differences in demographics or 
pre-test scores between the groups that completed both pre- and post-tests, 
which indicates that this was not the case. 
 
A strength of Papers I and IV was that the sample sizes were adequate for 
supporting the results. Assumptions were reasonably met, except for the 
occurrence of heteroscedasticity in the data, with satisfaction as the dependent 
variable (Paper I). This may have created an inconsistency in the estimate of 
the standard error in this part of the analyses (Hayes & Cai, 2007).  
Heteroscedasticity in data can be solved using weighted regression (Field, 
2018). However, ordinary least squares regression has been found to work well 
in the presence of mild heteroscedasticity (Long and Ervin (2000), and 
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homoscedasticity is not required for the coefficient estimates to be unbiased, 
consistent, and asymptotically normal (Field, 2018; Hayes & Cai, 2007). 
Weighted regression was tested with satisfaction as the dependent variable and 
gave nearly the same result as least square regression (active learning was the 
only significant independent variable and explained 28.2% of the variance with 
weighted regression and 27.8% with least square regression). Because the 
heteroscedasticity did not alter the outcome of the analysis drastically (Hayes 
& Cai, 2007; Lavrakas, 2008; Long & Ervin, 2000), and weighted regression 
involves more data manipulation (Frost, 2019), it was decided to report the least 
squares regression with both of the dependent variables (Paper I).  
 
The internal construct validity tests of the CLECS (Paper III) were performed 
on a relatively small sample. The suggested minimum subject-to-variable ratio 
differs from 3 to 20 times the number of variables (Garson, 2013; Mundfrom et 
al., 2005). A subjects-to-variables ratio no lower than 5:1, as suggested by 
Bryant and Yarnold (1995), was aimed for but not quite reached, as the ratio 
was 4.5:1. However, the CLECS model was developed with a randomly 
selected 50% of the dataset from the clinical environment and was confirmed 
by being tested on the entire clinical environment dataset, which strengthened 
the internal construct’s validity results (Pohlmann, 2004). Furthermore, the use 
of multiple fit indices provided a holistic view of goodness of fit (Sun, 2005). 
The χ2/df ratio was well below the upper limit recommended by Byrne (1989), 
the CFI was above the minimum limit recommended by Bryant and Yarnold 
(1995), and the pclose and RMSEA both met the criteria suggested by Browne 
and Cudeck (1993). However, because cut-off values for fit indices are not 
universally agreed upon, caution against strict reliance on the selected cut-offs 
should be made (Hu & Bentler, 1999; Sun, 2005). One goodness-of-fit indicator 
that spoke against the model was χ2’s p-value of less than 0.001, which rejected 
the null hypothesis representing perfect fit.  However, models are almost 
always incorrect to some degree, and this test of exact fit often rejects the null 
hypothesis, even when the postulated model is only trivially false (MacCallum, 
2003). A limitation of this PhD study was that the factor structure model for the 
simulated environment could not be evaluated because the respondents lacked 
sufficient simulation experience to match all the items in the CLECS and 
therefore too often ticked the ‘not applicable’ alternative. Although the 
suggested number of a minimum of one simulation experience (Leighton, 2015) 
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was followed, using participants with multiple simulation experiences could 
have produced data that were more suitable for evaluating the factor structure 
model from the simulated environment.  
 
Instrument validity 
For Paper I, the Norwegian version of the NLN questionnaire (SSSCL, SDS, 
and EPQ) was chosen because it is theoretically grounded in the NLN Jeffries 
Simulation Theory. The basics of the theory are the declaration that learning 
outcomes, such as student satisfaction and self-confidence, are influenced by 
central elements in educational practices and simulation design (Jeffries & 
Rodgers, 2021; Jeffries & Rogers, 2012) . As each of these features corresponds 
to the self-reported measurement instruments in the NLN questionnaire, the use 
of the questionnaire was well aligned with the purpose of this part of the study 
(identifying elements in simulation training associated with self-confidence and 
student satisfaction). The low frequency of the use of ‘not applicable’ in the 
data indicates that our participants perceived the concepts and elements 
presented in the Norwegian version of the NLN questionnaire as familiar to the 
context. A recent study of the Norwegian version supports the construct validity 
and reliability of the SSSCL, SDS, and EPQ for the evaluation of simulation 
training in nursing education (Reierson et al., 2020).  
 
For Paper IV, a knowledge test was specifically designed and contained 
questions with multiple-choice answers. Although the use of multiple-choice 
questions is a common approach in knowledge assessment, it has been debated 
whether they really fit the purpose, as such questions tend to assess lower levels 
of cognitive processing (Levett-Jones et al., 2011). Moreover, correct answers 
on a multiple-choice test do not necessarily correspond with students’ use of 
knowledge to guide actions in real situations. The format of multiple choice is, 
however, not necessarily restricted to the assessment of superficial recall and 
recognition (Scully, 2017), and an effort was made to design some questions 
that tested for inferential reasoning rather than merely memorisation (Burns, 
2010). This was done by first presenting a situation in which the students had 
to draw on various elements of their knowledge to interpret the situation and 
subsequently select appropriate responses (Scully, 2017). However, the 
authenticity of the assessment of knowledge acquisition may have been 
strengthened by encompassing various methods of knowledge measurement, 
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such as adding constructed response items with short answers or essay-style 
questions (Scully, 2017). Strengths of the validity of the test were that a panel 
of experts (Polit & Beck, 2017) and a group of nursing students were consulted 
to ensure content validity, and that the final test version was piloted (Willis, 
2005). The consulted group of students stated that the wording, meaning of the 
questions, and directions for completing the test were clear. The panel of 
experts represented important expertise related to the students’ syllabus and 
educational goals and stated that the questions and content in the knowledge 
test covered desirable knowledge.  
 
The Norwegian version of the GSE (Røysamb, 1997; Røysamb et al., 1998) 
was used to measure self-efficacy (Paper IV). A strength of the GSE is that it 
has been used internationally with success for three decades (Bonsaksen et al., 
2013), and scale versions have been adapted for 33 languages. Several 
validation studies of the GSE have been carried out (Bonsaksen et al., 2013; 
Luszczynska et al., 2005) and confirmed a single-factor solution, indicating that 
the GSE measure is a unitary concept (Scholz et al., 2002; Schwarzer & 
Jerusalem, 1995). The GSE has also been found to be a good construct for 
assessing the effects of educational interventions, as it is sensitive to changes 
within short periods of time (Diehl et al., 2006; Dunlap, 2005). However, 
measurements such as the GSE, which is an undifferentiated, contextless 
measure of self-efficacy in general, do not necessarily tap into students’ 
capability beliefs related to the specific domain of interest (Pajares, 1996). 
Measuring self-efficacy using items more tailored to assessing capability 
beliefs related to aspects of patient care may have been more aligned with the 
purpose of this part of the study.   

To obtain data on how learning needs were met (Paper IV), the CLECS was 
translated and validated for its psychometric properties (Paper 3). The CLECS 
was originally developed in the US and used in a large-scale, national 
randomised controlled study to assess how clinical learning needs were met 
when partly replacing clinical hours with simulation training (Hayden et al., 
2014; Leighton, 2015). The original intention and specified use of the CLECS 
were well aligned with the intervention in this study (simulation training 
combined with clinical practice in nursing homes) and the evaluation of how 
clinical learning needs were met using the combined practice model (Paper IV). 
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To ensure that conclusions drawn from the translated CLECS were based on 
differences and similarities between cultures and not on errors in translation, 
equivalence between the original and translated versions was emphasised 
(Wang et al., 2006). The relatively short completion time to finish the test (10–
15 minutes) and the low number of missing data related to Paper III testified to 
the acceptability of the CLECS in the Norwegian setting. Furthermore, the 
relatively low frequency of the use of ‘not applicable’ in the data in relation to 
Paper IV indicates that the participants perceived the items presented in the 
CLECS (Norwegian version) as familiar in this context. 

Reliability 
An internal low reliability in measurements is a threat to statistical conclusions 
(Polit & Beck, 2017). The instruments in the NLN questionnaire (SSSCL, SDS, 
and EPQ), the CLECS, and the GSE were all tested for internal consistency. 
Cronbach’s alpha in the measurements revealed acceptable values for the total 
scale levels (SSSCL: 0.78, SDS: 0.85, EPQ: 0.79, CLECS: 0.93, GSE: 0.94). 
 
In Paper I, the participants were asked to fill in 49 items included in the three 
instruments in the NLN questionnaire. In Paper IV, the participants in both 
groups answered 40 items included in the knowledge test and the GSE, while 
the intervention group additionally answered 27 items in the CLECS. The 
number of items may have been perceived as high, leading to a risk of 
demotivation for seriously filling out the items. A low number of response 
options in surveys may decrease the variability in total scores and thus 
measurement precision (Simms et al., 2019). Both the GSE and the CLECS are 
only four-point scales that do not include a neutral option. Thus, the participants 
were forced to form an opinion instead of having the possibility of selecting a 
neutral response option if they did not have a strong preference.  
 
In relation to Paper III, the sample of only 40 test-retest respondents (1.5:1) can 
be considered a limitation. Although the sample size of 40 was within what 
Terwee et al. (2012) rate as a moderate sample size for test-retest reliability 
(30–49 respondents), and the sample size was comparable to numerous other 
test-retest reliability studies (Park et al., 2018), the test-retest results should be 
interpreted with caution. Most of the subscales in the CLECS displayed 
moderate to good test-retest reliability. However, two subscales 
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(communication and critical thinking) had poor test-retest reliability values 
which were caused by four items (Item 1: ‘preparing to care for the patient’ and 
Item 2: ‘communicating with an interdisciplinary team’ in the communication 
subscale; Item 17: ‘anticipating and recognising changes in the patient’s 
condition’ and Item 18: ‘taking appropriate action when the patient’s condition 
changes’ in the critical thinking subscale). The low test-retest correlations in 
these items may have been caused by instrument instability, such as 
problematic words, topics, or expressions (Blacker & Endicott, 2008; Furr & 
Bacharach, 2008). It may also have been caused by the fact that several retest 
results were returned after longer retest intervals than the 14 days that were 
planned, and time may have bleached these respondents’ recollections and 
attenuated their evaluation of their experiences. In addition, because the test 
and retest situations were not identical, extraneous variables may have affected 
responses in random ways and masked the differences between the 
respondents’ true scores (Furr & Bacharach, 2008). Thus, the unequal test-
conditions make it difficult to determine whether differences in scores from test 
to retest were due to “true” differences or to “chance” errors. 
 
External validity 
External validity relates to the ability to generalise the results to other people, 
places, or times (Polit & Beck, 2017). Since nonprobability sampling 
techniques were used, the samples did not represent the population of all first-
year students, which reduces external validity. However, even when random 
sampling is used, sample characteristics are seldom identical to population 
characteristics (Shadish et al., 2001). A strength was that the samples came 
from different first-year students over a period of four years. Nonetheless, the 
samples were limited to one school of nursing located in a geographic location 
in the south-eastern region of Norway. Thus, different cultural conditions and 
contexts must be considered before generalisation. A multisite strategy with 
two or more university colleges and the same inclusion criteria would have 
strengthened the generalisability (Polit & Beck, 2017). However, to different 
degrees, all causal or correlational relationships are context dependent, so 
generalisation is always at issue (Shadish et al., 2001). This point reiterates 
the importance of replicating studies because no single study is ever enough.  
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7 Conclusions 

The overall aim of this thesis is to gain knowledge by investigating first-year 
students’ experiences with and relevant outcomes of simulation training 
combined with clinical practice in nursing homes in a Norwegian context. 
 
This thesis suggests that simulation training (based on a theoretical framework), 
either as a supplement to or as a partial replacement for clinical hours, 
combined with clinical practice in nursing homes, might be of great benefit for 
first-year nursing students in Norwegian nursing education. In the first, 
quantitative part of the PhD study, the results indicated that through simulation 
training, students experience active engagement that may increase both student 
satisfaction and self-confidence (Paper I). In the qualitative part (Paper II), the 
findings indicated that combining simulation training with clinical practice in 
nursing homes enhanced students’ potential for reasoning and reflecting on 
experiences and socialising and learning with peers during the practice period. 
Active student engagement, collective reflections, and supportive feedback 
from facilitators and peers in the simulation training seemed pivotal for 
promoting the students’ clinical learning during the practice period, and the 
students experienced enhanced knowledge, confidence, and mastery. In the last, 
quantitative part of the PhD study, the use of the CLECS (Norwegian version) 
was proven adequate as guidance to evaluate clinical learning to meet clinical 
learning needs (Paper III), and the positive student experience of enhanced 
knowledge identified in the qualitative part (Paper II) was verified (Paper IV). 
By partly replacing clinical hours with simulation training, the students exposed 
to the combined practice model significantly increased their knowledge 
acquisition compared to students who attended only traditional clinical practice. 
The combined practice model was also associated with meeting students’ 
clinical learning needs due to the simulation training, especially within the areas 
of the nursing process, self-efficacy, and the teaching–learning dyad.  
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7.1 Implications  
This thesis provides useful knowledge that may have implications for nursing 
students and for educational institutions, nurse educators, and policymakers in 
their efforts to improve first-year students’ clinical learning during clinical 
practice in nursing homes.  
 
In this PhD study, we have demonstrated that simulation training combined 
with clinical practice in nursing homes has the potential to positively influence 
first-year students’ experiences during the practice period and enhance the 
students’ learning outcomes. Unexperienced nursing students need support, 
confirmation, and collective reflection, as this may enhance the students’ 
confidence to actively take on challenges and learn during their clinical practice 
period. For first-year students, simulation training may be a valuable learning 
supplement during their clinical practice as it provides additional experiences 
and supervision that facilitate reflection and time to understand complex 
concepts of nursing. This study suggests that implementing incorporated 
academic and practice-focused simulation training during students’ clinical 
practice in nursing homes may challenge students to develop and utilise 
knowledge and expand their capabilities, which is essential for promoting 
professional development and patient care.  
 
For educational institutions and nurse educators, an important step in improving 
nursing students’ clinical learning is to evaluate how students’ clinical learning 
needs are met. To evaluate clinical practice and simulation training in nurse 
education programmes so that both strategies can be optimally combined, the 
use of valid evaluation tools is encouraged. In this PhD study, the CLECS was 
translated into Norwegian and evaluated for its psychometric properties. Until 
now, no valid instrument that provides nurse institutions and nurse educators 
with directions on how to best combine clinical practice and simulation training 
to meet students’ clinical learning needs has been available in Norway. The 
CLECS (Norwegian version) could be integrated into Norwegian nursing 
education for course and programme evaluations. It may also be used as a guide 
for tailoring simulation training sessions that can compensate for unfulfilled 
learning needs in clinical practice. However, in future studies, the test-retest 
reliability of the CLECS (Norwegian version) should be further evaluated, and 
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the factor structure of the CLECS should be confirmed with data that also 
include the simulated environment. 
 
This PhD study also provides promising evidence regarding simulation training 
as a viable replacement for a portion of the required clinical hours in nursing 
homes to improve clinical learning. However, the Norwegian obligation to the 
EU directive means that the possible replacement of clinical hours in Norway 
is an international political matter and not up to national educational institutions 
themselves. A redefinition of what is considered clinical practice in the EU 
directive, which also includes simulation training, would allow for more 
flexibility in Norwegian nursing education. Such a redefinition could also 
provide enhanced opportunities to increase educational capacity without 
necessarily having to reduce the quality of the education. However, to validate 
a possible practice change across the country, continued research into the 
possible advantages or disadvantages of simulation training as a partial 
replacement for clinical hours is needed. Further work also includes studies 
exploring the extent to which clinical hours can be replaced without 
compromising the quality of students’ clinical education, the costs involved, 
and the resources needed. A practice change across the country will require 
national regulations on the number of hours that can potentially be replaced 
along with regulations on and requirements for the simulation training used as 
a replacement.
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1  | INTRODUCTION

Scenario‐based simulation using a computerized full‐body‐size pa‐
tient simulator facilitates the mimicry of real‐life situations (Cato, 
2012; Hicks, Coke, & Li, 2009; Shin, Jin‐Hva, & Jung‐Hee, 2015). 
The use of such simulators may enhance fidelity for many simulated 
scenarios by enabling the simulation of physiological symptoms for 
various health conditions as well as physiological reactions to stu‐
dent‐provided care. Whether students feel that simulation experi‐
ences mimic real clinical practice is not a fixed property of the patient 

simulator, however, but also depends on effective simulation design 
and student engagement (Hamstra, Brygdes, Hatala, Zendejas, & 
Cook, 2014). Students may be engaged and immersed in the simu‐
lated patient scenario by working with the ‘patient’ as autonomous 
clinicians making their own decisions. In this way, students can un‐
dergo training in clinical decision‐making and interventions, evaluate 
health interventions and observe and analyse patient problems (Cant 
& Cooper, 2010; Cato, 2012; Mills et al., 2014) in a learning environ‐
ment designed to imitate real patient settings (Hamstra et al., 2014). 
Simulation is an educational approach that may facilitate student 
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Abstract
Aim: To identify elements in scenario‐based simulation associated with nursing stu‐
dents' satisfaction with the simulation activity and self‐confidence in managing the 
simulated patient situation. The study will provide insight to improve the use of simu‐
lation as a learning strategy.
Design: A	cross‐sectional	study.
Method: The Student Satisfaction and Self‐Confidence in Learning scale was used 
as the outcome measure to identify associations with elements of the Simulation 
Design Scale and the Educational Practices Questionnaire scale after scenario‐based 
simulation using patient simulators. First‐year nursing students at a university col‐
lege in Norway (N = 202) were invited to participate and (N = 187) responded to the 
questionnaires.
Results: The mean scores for self‐confidence and satisfaction were 4.16 and 4.57, 
respectively. In the final multiple linear regression analysis, active learning was as‐
sociated with satisfaction with the simulation activity, while clear objectives and ac‐
tive learning were associated with self‐confidence in managing the simulated patient 
situation.
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engagement and integrate complex practical and theoretical knowl‐
edge (Bland, Topping, & Wood, 2011). The evidence base for such 
simulations as a learning strategy in nursing education has primarily 
shown positive outcomes, including self‐confidence and satisfac‐
tion, improved knowledge, critical thinking, general competency and 
clinical skills (Cant & Cooper, 2017; Foronda, Liu, & Bauman, 2013; 
Haddeland, Slettebø, Carstens, & Fossum, 2018; Merriman, Stayt, & 
Ricketts, 2014; Shin et al., 2015; Skrable & Fitzsimons, 2014).

2  | BACKGROUND

Elements of simulation‐based education are described in the 
National League for Nursing (NLN) Jeffries simulation theory 
(Jeffries,	Rodgers,	&	Adamson,	2015;	Jeffries	&	Rogers,	2012)	The	
theory provides systematic steps for designing and implementing 
best‐practice simulation‐based education, and it describes the fol‐
lowing elements of the educational practices, simulation design and 
learner outcomes:

• Educational practices: feedback, collaboration, high expectations, 
active learning, time on tasks, student/faculty interaction and di‐
verse learning experiences.

• Simulation design: fidelity, problem‐solving, student support/de‐
briefing and objectives of the simulation.

• Learner outcomes: learning, skill performance, critical thinking, 
learner satisfaction and self‐confidence.

According	 to	 the	 NLN	 Jeffries	 simulation	 theory,	 educators	 should	
consider these elements in planning simulation experiences to achieve 
high‐level outcomes (Jeffries et al., 2015; Jeffries & Rogers, 2012). 
The ultimate goal for simulation‐based education is to achieve health 
outcomes for care recipients. However, to evaluate simulation‐based 
education, a first step is to examine the students' self‐confidence and 
satisfaction with the experience.

Instruments for measuring students' self‐confidence and satis‐
faction and for measuring the presence of elements of the simulation 
experience that reflect the NLN Jeffries simulation theory have been 
developed (NLN, 2018). It is already an established opinion that stu‐
dents achieve high scores in self‐confidence and satisfaction (Cant & 
Cooper,	2017;	D’Souza,	Arjunan,	&	Venkatesaperumal,	2017;	Lapkin,	
Levett‐Jones, Bellchambers, & Fernandez, 2010). While students 
report that they are generally satisfied with and achieve self‐confi‐
dence from simulation experiences (Foronda et al., 2013; Haddeland 
et al., 2018; Merriman et al., 2014; Skrable & Fitzsimons, 2014; 
Tosterud, Hedelin, & Hall‐Lord, 2013; Tosterud, Petzall, Hedelin, & 
Hall‐Lord, 2014), researchers have paid comparatively little attention 
to identifying the elements in simulation that are associated with 
these positive outcomes. To our knowledge, only two studies have 
examined the associations between elements in scenario‐based sim‐
ulation and students' self‐confidence and satisfaction as outcome 
measures (Smith & Barry, 2013; Smith & Roehrs, 2009). Smith and 
Roehrs (2009), who performed a simulation scenario involving an 

elderly patient with acute deterioration, found that two essential 
adult‐learning principles—having a clear statement of objectives 
and having opportunities for problem‐solving—were associated with 
high levels of student satisfaction and self‐confidence after simula‐
tion. In Smith and Barry's (2013) simulation of a homecare patient 
situation, learning principles, such as support and opportunities for 
problem‐solving, were found to be correlated with self‐confidence 
and satisfaction. Based on the results from these studies, several key 
elements are necessary to achieve successful simulation sessions: (a) 
having well‐defined and clear objectives for the simulation, (b) expe‐
riencing support during the simulation and (c) being provided with 
opportunities for problem‐solving that are adjusted to the students' 
level of knowledge.

Although	Blum,	Borglund,	and	Parcells	 (2010)	 found	self‐confi‐
dence and competence to be poorly correlated, Lapkin et al. (2010) 
suggested that low levels of self‐confidence can have a detrimental 
effect on learning outcomes. Students may become better equipped 
for learning by gaining increased experience and self‐confidence 
(Najjar, Lyman, & Miehl, 2015; Yuan, Williams, Fang, & Ye, 2012). 
Levett‐Jones et al. (2011) have also suggested that student satisfac‐
tion helps to build self‐confidence, which in turn may help students 
to develop skills and acquire knowledge. Hence, to develop strat‐
egies to optimize students' learning outcomes, further studies are 
needed to identify which elements in simulation are related to stu‐
dent self‐confidence and satisfaction.

The aim of this study was to identify elements in scenario‐based 
simulation that are associated with nursing students' satisfaction 
with the simulation activity and their self‐confidence in managing the 
simulated patient situation. The study will provide insight to nursing 
educators to improve the use of simulation as a learning strategy. 
The simulation was implemented as a mandatory supplement to 
first‐year students' 6‐week clinical practice in nursing homes and 
aimed to merge theoretical knowledge, practical experiences and 
skills in a simulated situation where a ‘patient’ experienced deterio‐
ration from a chronic disease.

3  | METHODS

3.1 | Study design, sample and setting

This cross‐sectional, observational study involved first‐year nursing 
students in the bachelor's degree programme in Norway, and rat‐
ing scales were used for data collection. The reporting of the sim‐
ulation session follows Key Elements to Report for Simulation‐Based 
Research (Cheng et al., 2016). The students (N = 202) were invited to 
participate in the study, and 187 volunteered after attending a 3‐hr 
simulation session held in the university college's skills laboratory. 
The students indicated their consent by anonymously filling out the 
questionnaire after the entire simulation session was completed.

At	the	time	of	the	study,	the	students	had	completed	their	first	
clinical practice in nursing homes and had no former simulation 
experience. The level of fidelity in the scenario was considered as 
high due to the immersing of the students as autonomous clinicians 
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making decisions and demonstrating their knowledge (Hamstra et 
al., 2014) and the use of clinical equipment and patient simulators 
(NursingAnne®; Laerdal™). The simulation and data collection were 
conducted in the spring of 2016, while data analysis was completed 
in 2018.

3.2 | Data collection

The respondents were asked to assess the degree to which they 
agreed with various statements by using a five‐point Likert scale, 
where higher numbers indicated greater agreement. The question‐
naires contained three instruments that a research team from the 
Norwegian University of Science and Technology in Gjøvik recently 
validated and translated into Norwegian: the Student Satisfaction 
and Self‐Confidence in Learning (SSSCL) scale, the Simulation Design 
Scale (SDS) and the Educational Practices Questionnaire (EPQ) scale 
(NLN,	2018).	After	Tosterud	et	al.	(2013),	Tosterud	et	al.	(2014))	con‐
ducted a forward and back translation, Cronbach's alpha showed 
values above .8 for all translated instruments. The three instruments 
consist of 11 subscales that reflect the elements in the NLN Jeffries 
simulation theory (NLN, 2018).

The SSSCL scale is a 13‐item instrument that measures both stu‐
dents' self‐confidence in managing the simulated patient situation 
(eight items) and their satisfaction with the simulation activity (five 
items). Responses were provided on a five‐point Likert scale.

The SDS consists of 20 items, which include a five‐point Likert 
scale and ‘not applicable’. The SDS measures elements that are re‐
lated to the simulation's design and to various adult‐learning princi‐
ples, including:

• Clear objectives: the presence and importance of having clear and 
well‐defined objectives for the simulation session (five items).

• Support: the presence and importance of support and assistance 
from the facilitator during the simulation (four items).

• Problem‐solving: the presence and importance of opportunities to 
independently solve problems that are adjusted to the students' 
level of knowledge (five items).

• Feedback: the presence and importance of constructive feedback 
that increases knowledge (four items).

• Fidelity (realism): the presence and importance of a real‐life situa‐
tion with real‐life factors in the simulation scenario (two items).

The EPQ scale consists of 16 items, which also include a five‐point 
Likert scale and ‘not applicable’. The instrument measures elements 
related to the simulation's educational practices, including:

• Active learning: the presence and importance of active participa‐
tion and opportunities to discuss ideas and concepts (ten items).

• Collaboration: the presence and importance of opportunities to 
work together with others during the session (two items).

• Diverse ways of learning: the presence and importance of opportu‐
nities to learn in various ways (two items).

• High expectations: the presence and importance of communicated 

objectives, goals and expectations (two items).

The original English versions of the three instruments are available for 
public use from the National League for Nursing (NLN, 2018).

3.3 | The simulation session

The NLN Jeffries simulation theory (Jeffries et al., 2015; Jeffries 
& Rogers, 2012) was used as a framework for designing and im‐
plementing the simulation session. The complexity of the scenario 
was adjusted to the students' curriculum, earlier classroom lectures 
and skills training and closely linked to an actual situation in a nurs‐
ing	home.	A	patient	situation	that	 is	considered	challenging	to	the	
students was chosen: a nursing‐home patient who experienced 
deterioration of a chronic obstructive pulmonary disease (COPD). 
The scenario required knowledge and skills in anatomy, physiology, 
pathophysiology, medication administration and nursing actions, as 
well as the ability to merge theoretical and practical knowledge to 
assess and act in accordance with the simulated patient's needs. The 
overall aim for the scenario was to apply the nursing process sys‐
tematically while encountering a patient with COPD in deterioration 
(Figure 1).

The students were informed about objectives for the simulation 
session without disclosing the whole event or expected actions. 
They were told beforehand in a classroom lesson that they were 
expected to care for a nursing‐home patient with COPD by mak‐
ing clinical observations, decisions, actions and evaluations based 
on their knowledge and skills, and they were encouraged to prepare 
themselves by reading relevant literature. The students were also 
informed about the patient's age, gender and medical treatment as 
well as basic concepts related to simulation, such as confidentiality, 
conduct and expectations.

The 10 university college teachers who participated as facilita‐
tors were trained facilitators with experience in simulation‐based 
education	 and	debriefing.	Among	 the	 facilitators,	 six	 held	 formal	
facilitator education. The facilitators were given an instruction 
guide and rehearsed before the simulation to decrease the risk of 
variation in performance of the simulation sessions. The simula‐
tion sessions included groups of eight students and one facilitator. 
The facilitator was responsible for initial briefing, controlling the 
patient simulator with a control unit (Sim Pad®; Laerdal™) and facil‐
itating	the	debriefing.	Although	making	the	simulators	talk	during	
the simulation was impossible because of a lack of proper simu‐
lation rooms, the acute patient situation that was chosen made it 
somewhat realistic that the patient had to concentrate on breath‐
ing rather than talking.

The simulation session consisted of a three‐step process: (1) 
an initial briefing (10–15 min); (2) simulation of the patient situa‐
tion (15–20 min); and (3) debriefing (45–60 min). The initial briefing 
provided the students with an overview of the simulation steps, a 
repetition of the objectives and the ability to familiarize themselves 
with the surroundings, the patient simulator and the technical equip‐
ment (Jeffries & Rogers, 2012). In step 2, four students at a time 
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participated as nurses in active, hands‐on simulation, while the re‐
maining four were observers. The facilitators were instructed not to 
intervene, as they normally would in a nursing‐home environment, 
if students omitted specific types of care or made flawed clinical 
decisions. See Figure 1 for detailed description of the scenario and 
actions of nursing expected by students during the simulation. In 
step 3, the simulation was deconstructed and analysed in a struc‐
tured	 debriefing	 that	 lasted	 for	 approximately	 1	 hr.	 After	 step	 3,	
the whole session was run again with switched roles to allow all 
students to experience the role as nurses. The scenario remained 
unchanged. The active simulations were video recorded to enable 
the participants to observe and reflect on their actions during the 
debriefing. Recordings were deleted after the simulation sessions 
were completed.

The descriptive, analytic and application phase, described by 
Steinwachs (1992), was used as an approach to facilitate the de‐
briefing. During the descriptive phase, the students were asked 
to describe what had happened in the situation, how they felt and 
what their principal challenges were. In the analytic phase, the stu‐
dents were encouraged to explore what they had done well and 
not so well, what decisions and actions they had made and why 
they had made these decisions. They were also challenged to anal‐
yse the situation theoretically and to explore parallels with real‐
world situations. During the application phase, the students were 
asked to reflect on how they could improve their nursing care and 

decision‐making activities in future patient encounters as a re‐
sult of their experiences and new understandings. The students 
were asked to fill out the questionnaires after the last debriefing 
session.

3.4 | Data analysis

Participants' mean age and gender distribution were estimated 
based on the university college's public student register of enrolled 
first‐year students. Means and standard deviations (SD) were used 
to describe the dependent and independent variables. Multiple 
linear regression analyses were performed to examine the asso‐
ciations between elements in simulation design characteristics and 
educational practices and students' self‐confidence and satisfac‐
tion. The study had nine predictors, and the sample size of 187 was 
assumed to be large enough for regression analysis (Field, 2005). 
The regression analyses were performed by forced entry, meaning 
that all predictors were entered simultaneously. The method was 
based on theoretical reasoning, as the chosen predictors were ele‐
ments drawn from a well‐known theoretical model (Field, 2005). 
Multicollinearity was taken into account when planning the multiple 
regression analyses and was tested through bivariate correlation 
analyses. The internal consistency of the scales was described by 
Cronbach's	alpha	values.	Analysis	was	conducted	using	 IBM	SPSS	
Statistics, version 22.

F I G U R E  1   The simulation scenario and objectives
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3.5 | Research ethics

One of the researchers also served as a teacher to the participat‐
ing students. We ensured that the students were in an independent 
relationship with the researcher and that the researcher had no re‐
sponsibilities to evaluate or grade the participants. The anonymous 
and voluntary nature of the students' participation was emphasized, 
and the students were informed about the study both orally and 
by email. The questionnaire required no background information 
or other sensitive material from the individual participants. The 
Norwegian Centre for Research Data (NSD, from Norsk senter for 
forskningsdata) was contacted for advice on the need for written 
informed consent; the NSD concluded that filling out the question‐
naire implied informed consent.

4  | RESULTS

The overall response rate was 92.6% (N	 =	 187).	 According	 to	 the	
public student register of the university college, the mean age of the 
individuals enrolled as first‐year students was 24.21 years (SD 2.96) 
and 10% were male. The mean SSSCL scale score was 4.32 (Table 1), 
and internal consistency for the scale was .783 (Cronbach's alpha).

The SDS and EPQ scores were 4.54 and 4.50, respectively. The 
students' mean score for the importance of both items was higher 
than 4 (Table 2). For all independent variables, the Cronbach's alpha 
values were above .7 (simulation design characteristics: .859 for the 
presence of elements and .912 for their importance; educational 
practices: .795 for the presence of elements and .859 for their 
importance).

The dependent variables (satisfaction and self‐confidence) and 
independent variables (active learning, collaboration, diverse ways 
of learning, high expectations, clear objectives, support, problem‐
solving, feedback and fidelity) were modestly skewed towards the 
right but were considered normally distributed. Multicollinearity was 
not considered a problem, since the correlation coefficients between 
the independent variables were below .6 in bivariate correlation 
analyses. Since the chosen predictors were elements drawn from 
a well‐known theoretical model, we performed the multivariate re‐
gression analyses by forced entry of all independent variables. In the 
multivariate regression analysis with satisfaction as the dependent 
variable, the independent variable active learning explained 35.3% 
of the variance (R2	=	.35,	Adjusted	R2 = .35, F = 11.96, p <	.001).	Active	
learning was significantly associated with satisfaction (Table 3).

The analysis was repeated with active learning as the only in‐
dependent variable. The results showed that 27.8% (R2 = .28) of 
the variance in satisfaction was explained by this element. In mul‐
tivariate regression analysis with self‐confidence as the dependent 
variable, 30.8% of the variance was explained by three of the in‐
dependent variables (R2	=	.31,	Adjusted	R2 = .31, F = 9.96 p < .001). 
Experiencing clear objectives, support and opportunities for active 
learning were significantly associated with self‐confidence. The ex‐
perience of having less support from facilitators resulted in higher 
self‐confidence (Table 4).

The multivariate regression analysis was repeated, with clear ob‐
jectives, support and active learning as the independent variables; 
the analysis showed that 28.6% (R2 = .29) of the variance in self‐con‐
fidence	was	explained	by	these	elements.	Active	learning	and	clear	
objectives were positively associated with self‐confidence, explain‐
ing 28.1% (R2 = .29) of the variance, while the subscale support was 
not significantly associated with self‐confidence in this part of the 
analysis.

5  | DISCUSSION

Most students felt self‐confident and were satisfied with the simu‐
lation activity. We found that active learning is important to attain 
self‐confidence and student satisfaction and learning objectives 
for the simulation were positively associated with self‐confidence. 
The students' needs for support were negatively associated with 
self‐confidence.

The positive evaluations regarding student satisfaction and self‐
confidence found in the present study are in line with the results 
of previous studies (Cant & Cooper, 2010, 2017; Haddeland et al., 
2018; Smith & Barry, 2013; Wotton, Davis, Button, & Kelton, 2010). 
Student satisfaction is an important outcome in education, because 
it may enhance students' engagement and thereby facilitate learning 
and, ultimately, the nursing students' competency and the quality of 
care provided by them (Levett‐Jones et al., 2011). Students' self‐con‐
fidence and satisfaction are probably insufficient to assess or eval‐
uate learning or the overall impact of simulation (Jeffries & Rogers, 
2012), although having knowledge about elements that are associ‐
ated with students' self‐confidence and satisfaction may be essential 
in the development of effective and immersive scenario‐based sim‐
ulation in nursing education (Prion, 2008).

Our results indicate that the presence of active learning con‐
tributed to both student satisfaction with the simulation activity 
and self‐confidence in managing the simulated patient situation. 
The relationship between active learning and satisfaction and 
self‐confidence may be explained from the social constructivism 
perspective, according to which learning is constructed in environ‐
ments	where	students	can	actively	interact	with	others	(Vygotsky,	
1978). In simulation, active learning and collaboration are inherent 
features and students have the opportunity to actively engage by 
using their whole body, their cognitive assets and their psychological 
and interactional skills to help the ‘patient’. Collaboration was not 

TA B L E  1   Mean SSSCL scale scores (N = 187)

 Mean (N) SD

Student satisfaction and self‐confidence 
in learning (overall)

4.32 (187) 0.34

Satisfaction with their current learning 4.57 (187) 0.44

Self‐confidence in their learning 4.16 (187) 0.39

The bold text and values are the overall SSSCL score.
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significantly associated with satisfaction and self‐confidence in this 
study, but collaboration promotes learning by opportunities to work 
together to solve problems, mimicking what is actually done in real 
life (Jeffries, 2005).

The fidelity variable refers to how authentic or life‐like the sim‐
ulation experience is, but also on how the students are engaged in 
the situation (Hamstra et al., 2014). In the present study, we im‐
mersed the students by having them all actively perform hands‐on 
simulation, collaborating as both nurses and observers, as recom‐
mended in other studies (Leigh, 2008; Thidemann & Söderhamn, 
2013; Tosterud et al., 2013). To further immerse the students and 
promote elements of the NLN Jeffries simulation theory, such as 
providing diverse ways of learning and feedback, the facilitators 
were instructed to ensure that all the students also contributed ac‐
tively	during	the	debriefing	step	(Jeffries	&	Rogers,	2012).	Although	
the feedback variable was not associated with students' satisfaction 

and self‐confidence in our study, debriefing will most likely provide 
constructive feedback from fellow students and facilitators as de‐
scribed	 in	 previous	 studies	 (Levett‐Jones	 &	 Lapkin,	 2014).	 Active	
student engagement during the simulation and debriefing sessions 
also accommodate diverse ways of learning and allow students with 
varying backgrounds to benefit from the experience (Jeffries, 2005). 
Our emphasis on active learning when planning the simulation activ‐
ity	is	supported	by	Adamson,	Jeffries,	and	Rogers	(2012)	who	state	
that educators who prioritize active engagement in every step of the 
simulation activity may at the same time enhance the presence of 
other elements in design and educational practices. This statement 
may account for why our results showed no statistically significant 
associations	with	several	of	the	elements.	Active	learning	may	be	an	
overreaching variable that is experienced as most essential for the 
students. Our results do not indicate that educators should pay less 
attention to other elements but rather that active learning should be 

 

Presence of items Importance of items

Mean (N) SD Mean (N) SD

Simulation design characteristics 
(overall)

4.54 (184) 0.38 4.58 (182) 0.42

Clear objectives 4.44 (184) 0.53 4.51 (182) 0.52

Support 4.54 (184) 0.55 4.55 (180) 0.57

Problem‐solving 4.39 (184) 0.55 4.50 (180) 0.53

Feedback/guided reflection 4.73 (183) 0.41 4.71 (180) 0.47

Fidelity (realism) 4.82 (183) 0.39 4.83 (178) 0.40

Educational practices question‐
naire (overall)

4.50 (185) 0.34 4.43 (180) 0.42

Active	learning 4.39 (184) 0.41 4.34 (177) 0.49

Collaboration 4.90 (184) 0.26 4.68 (179) 0.55

Diverse ways of learning 4.55 (184) 0.54 4.52 (178) 0.55

High expectations 4.58 (184) 0.60 4.54 (178) 0.60

The bold text and values are the overall SDS an EPQ scores.

TA B L E  2   Mean score of students' 
responses to SDS and EPQ (N = 187)

 

Adjusted Unadjusted

Regression coef‐
ficient (p) SE

Confidence 
interval

Regression coef‐
ficient (p)

Active learning .28 (<.001) 0.59 0.13 0.49 .30 (<.001)

Collaboration −.05	(.410) 0.09 −0.30 0.12 −.09	(.410)

Diverse ways of 
learning

.11 (.133) 0.11 −0.03 0.21 −.09	(.133)

High 
expectations

.03 (.741) 0.06 −0.09 0.13 .02 (.741)

Clear objectives .08 (.319) 0.06 −0.07 0.21 .07 (.319)

Support .12 (.130) 0.07 −0.03 0.23 .10 (.130)

Problem‐solving .08 (.360) 0.07 −0.08 0.21 .07 (.360)

Feedback .07 (.348) 0.09 −0.09 0.25 .08 (.348)

Fidelity .11 (.103) 0.08 −0.03 0.28 .13 (.103)

The statistically significant values are written bold (p < .05).

TA B L E  3   Multivariate regression: 
associations between independent 
variables and satisfaction (N = 187)
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properly addressed as part of all elements in the development and 
implementation of simulation activities.

We provided all first‐year students equal opportunities for active 
learning during the simulation. This offer was highly demanding in 
terms of resources and time. For such reasons, it is challenging for 
educators to implement fully immersed simulations that emphasize 
student engagement without affecting other content of the curricu‐
lum. Faculties may try to solve resource‐related issues by providing 
the active hands‐on simulation for only a portion of the students, 
while assigning most of the students to be observers. Students who 
are only assigned the role of observer may disengage from the learn‐
ing process, although at least one study has shown that being an ac‐
tive observer provides learning opportunities in each simulation step 
(Hober & Bonnel, 2014), Thidemann and Söderhamn (2013) found 
that students who were assigned the nurse's role in simulations were 
more self‐confident and satisfied than students who were assigned 
other roles (such as physicians) or were merely observers.

On the other hand, high expectations of active student engage‐
ment and performance in simulation may promote anxiety among 
some	students	 (Al‐Ghareeb,	Cooper,	&	McKenna,	2017;	 Jeffries	&	
Rogers, 2012). Such anxiety has been identified as a universal ex‐
perience of students who participate in simulations, but can be so 
overwhelming that it reduces self‐confidence and inhibits cogni‐
tive	processing	and	 the	ability	 to	apply	knowledge	 (Al‐Ghareeb	et	
al.,	2017;	Najjar	et	al.,	2015;	Nielsen	&	Harder,	2013).	At	the	same	
time, a certain level of anxiety and reduced self‐confidence may also 
lead to excellent performance and can enhance students' motivation 
to	engage	in	simulations	(Al‐Ghareeb	et	al.,	2017).	Learning	implies	
moving out of one's comfort zone, and in simulation activities, stu‐
dents are expected to perform while others watch their steps. The 
anxiety, tension and occasional frustration that students experience 
may be a necessary prerequisite for learning. Educators should still 
bear in mind that excessive levels of anxiety may negatively influence 
knowledge acquisition and diminish performance and they should 
place emphasis on creating an atmosphere where students feel safe 

(Al‐Ghareeb	 et	 al.,	 2017;	Dieckmann,	 Friis,	 Lippert,	 &	Østergaard,	
2012;	Leigh,	2008;	Nielsen	&	Harder,	2013).	As	our	findings	showed	
that active learning was associated with self‐confidence and satis‐
faction, it is indicated that the anxiety level was not too high. Even 
though the active learning element was emphasized in the design 
of this simulation session, we also had the safety of the students in 
mind. However, the quantitative design of the present study makes 
it difficult to reveal whether single students have experienced the 
simulation session as negative in terms of anxiety level.

A	major	 principle	 inherent	 in	 adult	 learning	 is	 to	 promote	 the	
students' understanding of their learning needs (Knowles, Holton, 
&	Swanson,	1998).	According	to	Lioce	et	al.	(2015),	students	should	
know the objectives for the simulation activity without knowing all 
the challenges they will meet in the scenarios. In the NLN Jeffries 
simulation theory, it is described that the students' opportunities to 
solve problems should be adjusted to the student's level of knowl‐
edge (Jeffries & Rogers, 2012). However, it is highlighted by Lindsey 
and Berger (2009) that this adjustment should not be at the expense 
of the students' experience of challenge (Lindsey & Berger, 2009). 
Opportunities for problem‐solving and clear objectives for the sim‐
ulation session may allow the students to perform the simulation 
successfully, but problem‐solving was not found to be associated 
with satisfaction and self‐confidence in the present study (Lindsey 
& Berger, 2009; Wilson & Klein, 2012). However, the association 
between clear objectives and self‐confidence was identified and 
is supported by several authors who emphasize the importance of 
developing clear and well‐defined objectives for simulation sessions 
to enhance learners self‐confidence (Jeffries & Rizzolo, 2006; Smith 
& Roehrs, 2009; Wilson & Klein, 2012). Self‐confidence may affect 
students' ability to engage in critical reflection as well as their ef‐
forts and persistence when confronted with challenges in practice 
(Bandura, 1997). Dieckmann et al. (2012) have underlined the neces‐
sity of a shared understanding of the objectives of a simulation ses‐
sion, but specific performance objectives or scenario events should 
not be presented for the learners prior to the simulation (Lioce et al., 

 

Adjusted Unadjusted

Regression coef‐
ficient (p) SE

Confidence 
interval

Regression coef‐
ficient (p)

Active learning .30 (<.001) 0.08 0.13 0.43 .28 (<.001)

Collaboration .04 (.520) 0.09 0.12 0.24 .06 (.520)

Diverse ways of 
learning

.13 (.095) 0.05 −0.02 0.19 .09 (.095)

High 
expectations

.06 (.481) 0.05 −0.06 0.13 .03 (.481)

Clear objectives .29 (.001) 0.06 0.09 0.33 .21 (.001)

Support −.18 (.038) 0.06 −0.23 −0.01 −.12	(.038)

Problem‐solving .02 (.799) 0.06 −0.11 0.14 .02 (.799)

Feedback .05 (.501) 0.08 −0.01 0.20 .05 (.501)

Fidelity .09 (.222) 0.07 −0.05 0.22 .08 (.222)

The statistically significant values are written bold (p < .05).

TA B L E  4   Multivariate regression: 
associations between independent 
variables and self‐confidence (N = 187)
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2015). If the scenario is ‘given away’ before it starts, the students' 
opportunities to learn and to recognize when they need to apply 
prior learning is decreased. Lioce et al. (2015) highlight that only 
those objectives that provide general information and context for 
the learner should be disclosed prior to the simulation. Thus, devel‐
oping clear and well‐defined objectives for the simulation (Jeffries 
et al., 2015; Jeffries & Rogers, 2012) does not necessarily mean that 
educators should make the specific performance objectives avail‐
able for the students beforehand. Rather, the educators should 
guide the students towards reaching the specific objectives during 
the simulation session (Lioce et al., 2015). The results of the present 
study indicate that our efforts to inform and prepare the students 
about their ‘need to know’ were successful. However, it is difficult to 
know where the boundary between too much and too little informa‐
tion goes and this issue should be discussed by a team of educators 
prior to performance of simulation sessions.

We found that low scores on the support variable were associ‐
ated with higher levels of self‐confidence. One explanation for this 
situation may be that the students experienced that the objectives 
were expressed in such a way that a balance was created between 
independent and active participation and challenges. This explana‐
tion also indicates that educational practices and design elements 
are interwoven and that all elements should be addressed in the de‐
sign	of	simulation	sessions.	Another	explanation	may	be	that	the	stu‐
dents' expectations of self‐direction and responsibility for their own 
learning prior to the simulation session were high and that they may 
have experienced intervention of facilitators as disturbing (Jeffries 
& Rogers, 2012). Even though the facilitators were instructed not 
to intervene if the students omitted specific types of care or made 
poor clinical decisions during the simulation, it is difficult to rule out 
that	 facilitators	 interpret	 the	 instructions	differently.	According	 to	
Jeffries and Rogers (2012), assistance should not interfere with the 
students' problem‐solving efforts because students may act more 
passively during learning situations (Knowles et al., 1998). The ex‐
cessive offering of support may thus inhibit learning and affect the 
students' evaluation of that support.

6  | LIMITATIONS

A	cross‐sectional	design	was	suitable	for	this	study,	as	it	did	not	aim	
to prove causality but to describe the associations between ele‐
ments in the simulation session and the students' self‐confidence 
and satisfaction. Because the questionnaire contained both out‐
come variables and independent variables, the presence of common 
method bias cannot be ruled out, although we do not believe that 
the use of more than one method would have altered the results.

The lack of control group in our study makes it difficult to 
decide whether the students' high levels of satisfaction and self‐
confidence were a result of the scenario‐based simulation, the 
first‐year students' novel experience with simulation, or their 
general self‐confidence and satisfaction with their education. 
Conducting research in one's own organization can potentially 

raise issues of an imbalance of power between the inquirers and 
the participants (Creswell, 2014). The presence of faculty teachers 
during the simulation may have shaped the way the students an‐
swered the questionnaires. Due to the lack of diversity in terms of 
context and participants, one should be careful about generalizing 
the results of the present study. We did not obtain individual char‐
acteristics of the participants and were therefore unable to adjust 
for individual characteristics. We were only able to present the 
age and gender distribution of all students enrolled as first‐year 
students in the student registry.

7  | CONCLUSIONS

The findings of the present study indicate that opportunities for ac‐
tive learning and conveying learning objectives for the simulation 
session should be emphasized in the development and implemen‐
tation	 of	 simulation	 activities.	 Active	 learning	 may	 increase	 both	
student satisfaction with the learning activity and self‐confidence 
in managing the simulated patient situation and educators should 
be particularly concerned with providing opportunities for active 
participation in the learning process. While educators should pay 
attention to all elements in the NLN Jeffries simulation theory to 
develop a successful simulation experience, we suggest that empha‐
sizing active learning and objectives may have an essential impact on 
the other elements of educational practices and simulation design.
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Abstract

Introduction: Limited access to nurse supervisors, insufficient learning support and staff with high workloads are well

documented in the research literature as barriers to nursing students�learning in clinical practice in nursing homes. Due to

these barriers nursing students may benefit from additional learning support from nurse educators during their clinical

practice period.

Objective: The study aimed to explore nursing students’ experiences of supplementary simulation training as a tool to

support learning during clinical practice in nursing homes.

Methods: A descriptive qualitative design was used. Twenty-seven first-year nursing students from a university college in

Norway were interviewed after attending a seven-week practice period in nursing homes with supplementary simulation

training. Three semi-structured focus group interviews were audio recorded, transcribed, and analysed using systematic text

condensation.

Findings: Three categories of student experiences were identified: enhancing the reasoning behind care, transferring

knowledge and experiences between the learning environments and enhancing the sense of mastery.

Conclusion: The supplementary simulation training seemed to complement clinical practice by consolidating the students’

learning during the clinical practice period, enhance the students’ motivation and sense of mastery, and consequently their

efforts to seek out new challenges, explore and learn both in the clinical and the simulated environment.
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learning outcomes in clinical practice, nursing students
need a supportive atmosphere, supervision and feedback
(Jons�en et al., 2013; Sundler et al., 2014). In most coun-
tries, on-site nurse supervisors have the dominant
role in supporting student�s learning in clinical practice
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(Arkan et al., 2018; Gates et al., 2012; Jayasekara et al.,
2018). However, supervision of students is often a
responsibility added to nurses’ workload, and conse-
quently, balancing patient care and student supervision
may be challenging (McIntosh et al., 2014; Kristofferzon
et al., 2013).

Because many clinical practice sites face nurse short-
ages and thus may have few nurse supervisors to accom-
pany and support nursing students� learning, nurse
educators are looking for innovative ways to provide
the clinical education their students need (Breymier
et al., 2015; Zapko et al., 2018). One educational strategy
in nursing education is the use of simulation training
with human patient simulators (HPS).

Background

The use of simulation training with HPS has increased as
an educational strategy in nursing education programs
(Davis et al., 2014). HPS are computerised mannequins
that imitate patients’ verbal and physiological reactions
to care. Such simulations have the potential to integrate
practical and theoretical knowledge, as well as to pro-
vide students with supervised learning situations
(Jeffries, 2015). Although clinical experiences with
actual patients form the most important component of
clinical education, research support the use of simulation
training as a teaching strategy in nursing education pro-
grams to enhance students� clinical expertise (Cant &
Cooper, 2017; Zapko et al., 2018). Systematic reviews
have found that simulation training may improve stu-
dents’ knowledge levels, clinical skills and general nurs-
ing competences (Cant & Cooper, 2017; Haddeland
et al., 2018). Simulation training also seem to enhance
self-efficacy and confidence, which are important prereq-
uisites for further learning and competency building
(Cant & Cooper, 2017; D�Souza et al., 2017).
Internationally, there is an ongoing debate whether or
to what extent simulation training can replace clinical
hours in nursing education (Bogossian et al., 2019;
Sullivan et al., 2019), and in some countries this
approach has gained acceptance (Gates et al., 2012).
Some researchers have recommended simulation as a
substitute for clinical hours among nursing students
(Gates et al., 2012; Hayden et al., 2014; Soccio, 2017).
However, research replacing clinical hours with
simulation training report varied and sometimes con-
flicting results regarding students� clinical competency,
critical thinking, knowledge acquisition, and self-
confidence (Curl et al., 2016; Hayden et al., 2014;
Larue et al., 2015).

In Norway, the bachelor’s degree in Nursing is a
3-year bachelor program that follows the European
Union (EU) directive under which 50% is dedicated to
clinical practice supervised by on-site nurses (Zabalegui

et al., 2006). Thus, replacing clinical hours with simula-
tion training is not an option according to the EU direc-
tive. The nurse educators primarily act as contact
persons in clinical practice and conduct mid-term and
final assessments of students in collaboration with the
students� clinical nurse supervisors. In nursing homes,
nurses often constitute the smallest segment of the work-
force, not all are specialized supervisors, and some lack
experience and competency in supervision of students
(Harrington et al., 2012; Jayasekara et al., 2018).
Consequently, the on-site nurses often have limited
capacity and sometimes limited competence to provide
supervision and feedback on students’ learning
(Adamson et al., 2018). Due to the way the nursing edu-
cation program in Norway is organized, the nurse edu-
cators� presence and function in clinical practice are
limited. The lack of presence of nurse educators, limited
communication between clinical staff and nurse educa-
tors, limited focus on the application of knowledge and
critical thinking, and an inefficiency of student time
spent in the clinical setting has been highlighted in stud-
ies as barriers to learning among students in clinical
practice (Jons�en et al., 2013; Morrell & Ridgway, 2014;
Sullivan et al., 2019).

Given the clinical resource constraints, nursing stu-
dents may benefit from additional learning support
from nurse educators during clinical practice, for exam-
ple by simulation training (Killam & Heerschap, 2013;
Morrell & Ridgway, 2014). Studies found that students
experienced enhanced confidence before doing nursing
procedures in real patient situations, felt more prepared
and gained confidence for their subsequent practice
placement after attending simulation training (Crafford
et al., 2019, Ogilvie et al., 2011). In addition to enhanced
confidence, Morell-Scott (2018) found that students
experienced simulation training as a learning tool that
aided deeper learning by linking theory and practice.
Simulation training offered students opportunities to
reflect on own performance with peers and teachers.
However, studies also report that simulation training
may lead to negative student experiences such as anxiety
and uncomfortable feelings related to being watched by
others (Morell-Scott, 2018; Nielsen & Harder, 2013).

Although studies have explored student� experiences
with simulation training, there is a lack of knowledge
about experiences with supplementary simulation train-
ing during clinical practice in nursing homes to enhance
learning. Only one previous study by Khalaila (2014) has
investigated simulation training during practice in nurs-
ing homes. The study used a pretest–post-test design and
found that students’ self-reported caring ability and self-
confidence rose, while the level of anxiety decreased after
clinical practice with simulation (Khalaila, 2014). The
study’s lack of a control group, however, makes it diffi-
cult to decide whether this was a result of the
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supplementary simulation training or from actually
caring for patients in the clinical setting. To the best of
our knowledge, no qualitative studies have been pub-
lished to describe the students’ experiences with the com-
bination of the two learning environments
simultaneously without replacing clinical hours.
Therefore, the aim of the study was to explore nursing
students’ experiences of supplementary simulation train-
ing as a tool to support learning during clinical practice
in nursing homes.

Methods

Design

This study employed a qualitative descriptive design
using focus group. Such design is suitable when the
aim is to generate rich descriptions and gain inside
knowledge about a phenomenon from those who have
the experience (Bradshaw et al., 2017). Focus groups
were chosen because the interactive process of sharing
and comparing understandings and views in a group,
and engage in discussions generated by other group
members, may yield more and other insights than indi-
vidual interviews (Kitzinger, 1995; Krueger & Casey,
2015). Furthermore, the researcher takes a peripheral
role moderating discussion between the participants.
This could enable students to explore the issues of
importance to them in their own vocabulary, generating
own questions and pursuing own priorities (Kitzinger,
1995). The reporting of the study was guided by the
Consolidated Criteria for Reporting Qualitative
Studies (COREQ).

Setting and Participants

The study was conducted at a Norwegian university col-
lege offering bachelor’s degree in nursing. A purposeful
random sampling strategy was chosen (Patton, 2015). In
the spring of 2017 and 2018, a total of 350 first-year
students received both written and oral information
about the study. Thirty students were drawn randomly

from the 71 students who reported their interest to par-

ticipate in the study to the first author, while the remain-

ing 41 students were excluded from the study. After

signing informed consent forms, three students withdrew

because they left the education program, leaving a total

of 27 participants assigned to three groups. None of the

participants had any prior experience with simulation

training with HPS and attended their first clinical prac-

tice placement in their nursing education program.

Participant characteristics are presented in Table 1.

Simulation and Scenarios

The participants performed three 3-hour scenario-based

simulation training sessions during their continuous

seven-week of compulsory clinical practice in a nursing

home in the second semester of their education program.

The first session was conducted in week two of the clin-

ical practice, while the final two sessions were conducted

in week three and five.
The simulation training was designed by the first

author in collaboration with two teachers at the univer-

sity college, both familiar with the students�curriculum.

Standards of best practice and the National League for

Nursing (NLN)/Jeffries simulation theory guided the

design and implementation of the simulation training

(INACSL, 2016; Jeffries, 2015). The NLN/Jeffries

Simulation theory is a mid-range theory that provides

a theoretical foundation and a framework with system-

atic steps for developing and implementing quality sim-

ulation experiences (Jeffries, 2015).
The three scenarios covered content in the first-year

students�curriculum such as areas within respiration, cir-

culation, elimination, and drug handling. The scenarios

were complex and challenging but closely linked to the

students� prior lectures and real-life clinical situations.

The fidelity level of the scenarios was considered to be

high due to the technical equipment, use of patient sim-

ulators (NursingAnneVR ; LaerdalTM) and students’

involvement as autonomous clinicians. The scenarios’

overall aim was for the students to systematically

Table 1. Participants’ Characteristics.

Sample groups Group 1 March 2017 Group 2 March 2018 Group 3 May 2018 Total

Participants 10 9 8 27

Female participants 10 9 7 26

Male participants 0 0 1 1

Age <21 3 3 5 11

Age 21–25 4 1 3 8

Age 26–30 2 3 0 5

Age >30 1 2 0 3

Former work experience in

health care related services

6 5 0 11

Olaussen et al. 3
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apply the nursing process during patient encounters.

Before each simulation training commenced, the stu-

dents were informed of the objectives and the patients’

basic details as presented in Table 2.
The first step of the simulation sessions (30minutes)

involved a briefing that offered an overview of the sur-

roundings and equipment and reiterated the objectives.

In the second step (30–40minutes), three or four stu-

dents participated as nurses in an active simulation,

while the remaining students in the group were active

observers. In the third step (90þ minutes), the students

deconstructed and analysed the scenarios in a teacher

facilitated debriefing. The Promoting Excellence and

Reflective Learning in Simulation framework

(PEARLS) was used to guide the debriefing (Eppich &

Cheng, 2015). The PEARLS is a framework that out-

lines four distinctive phases of debriefing; the reaction,

the description, the analysis and the summary phase, and

provides guidance on their implementation (Eppich &

Cheng, 2015).
The first author acted as facilitator, while an operator

served as the patients’ voice and co-facilitated the

debriefing. Both were trained and experienced

facilitators.

Data Collection

Focus group interviews (60–75minutes) were conducted

with the three groups of the participants at the end of

their clinical practice in March 2017 and March and

May 2018. The first author acted as a moderator,

along with an assistant moderator. It was taken into

account that the moderators, especially the first author

as both facilitator and moderator, held superior roles to

the participants. We ensured that the students were in an

independent relationship with the moderators who had

no responsibilities to evaluate or grade the participants.

The moderator emphasized asking open-ended questions

and held back her own opinions to let the participants be

the experts on the topic. To encourage open, honest

sharing of experiences, the participants were assured

that shared information would be treated confidentially

and would not affect any student evaluations.
To initiate dialogue and focus the discussion, the

semi-structured interview guide covered aspects related

to the participants’ experiences of clinical practice with

supplementary simulation training, their learning in

these two environments and their perceptions of the

learning outcomes. To validate the participants’ state-

ments, the moderator asked questions such as ‘What

do you mean when you say. . .’. The interviews were

audio-recorded and transcribed verbatim by the first

author.

Data Analysis

The data material was analysed inductively using sys-

tematic text condensation to emphasise the participants’

descriptions and perspectives (Malterud, 2012). In the

first step, the transcripts were read several times through

Table 2. Scenarios and Objectives of the Simulations.

Scenarios Situation presented for the students Objectives presented for the students

Day 1: Nursing home patient with

chronic pulmonary disease

deterioration

Nursing home patient, female, 75 years old,

sufferers from COPD, uses Ventoline 2

mg� 4 administered by inhalation. The

patient is anxious. Her skin is warm and

sweaty.

– Perform relevant clinical observations

and measure vital signs

– Identify the patient’s problems, needs

and possible complications

– Make clinical decisions, prioritize

actions based on vital sign assess-

ments, knowledge and trained skills

– Evaluate effect of actions and make

decisions for further actions

Day 2: Nursing home patient with

delirium caused by urinary retention

Nursing home patient, male, 89 years old with

a mild degree of dementia, and a chronic

urinary retention. Permanent catheter, and

a urine sample for bacteriological cultiva-

tion are ordinated. The patient�s behaviour
has changed, with a deteriorating confusion.

The patient has been given Stesolid 2 mg

without effect.

Day 3: Administration of medications

to nursing home patient with left

ventricular heart failure

Nursing home patient, male, 75 years old,

sufferers from a left ventricular heart fail-

ure. The patient uses heart medications,

and is scheduled for his intramuscular

injection with B12 depot 1 mg. The patient

is not cooperating, seems to struggle with

his breath while lying down. He does not

want his medication.
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the lens of the study aim to get an overall impression of

them and to identify the preliminary themes. In the

second step, the transcripts were read line by line to

identify the meaning units and mark them with codes

related to the preliminary themes. The codes were used

to organise the related meaning units into code groups.

In the third step, the meaning units in each code group

were sorted into subgroups. The meaning units within

every subgroup were then reduced into a condensate

maintaining the original terminology used by the partic-

ipants. In the fourth step, the content of each code group

was summarised into categories to generalise descrip-

tions and examine the descriptions against the empirical

data. An example of these analytical steps is presented in

Table 3.

Research Ethics

The study received approval from the Norwegian Social

Science Data Services (ref. number 51842 and 57344).

Participation was based on written informed consent

and performed in accordance with the 2013 revised ver-

sion of the Declaration of Helsinki. None of the partic-

ipating teachers had any connections with the nursing

homes studied.

Findings

Three categories of student experiences were identified in

the data analysis: enhancing the reasoning behind care,

transferring knowledge and experiences between the

learning environments and enhancing the sense of
mastery.

Enhancing the Reasoning Behind Care

The students reported that the supplementary simulation
training provided time for collective reflections during
their clinical practice period, enabling them to comple-
ment each other’s knowledge and explore theoretical
explanations of nursing care. In the nursing homes, the
students struggled to balance ‘being at work’ while meet-
ing their need to study and reflect on care reasoning.
Some felt that they were simply used as extra workers
and that spending time to explore theory was not
appreciated:

I feel like the staff think that I’m trying to get away

from, for example, emptying the dishwasher if I’m

trying to update myself by reading. (Student 1, Group 2)

Furthermore, the students experienced that group reflec-
tions were given a low priority due to high workloads
and daily routines. Many students worked mostly on
their own and had no one they could reflect or reason
with. The students said that supervision of practical
skills was prioritised more than reflections on patient
care and reasoning behind care. Consequently, questions
that arose while caring for the patients remained super-
ficially answered:

I miss having someone in the nursing home to

actually explain in depth why and how things are

Table 3. Example of the Analytical Process.

Category (selected): Enhancing the sense of mastery

Meaning units (selected) Subgroups Condensate

The simulations enhance your confidence because the

fact that you actually have a lot of knowledge, gets

confirmed. (Student 1, Group 3)

Getting knowledge

confirmation

Knowledge confirmation in the simula-

tions enhance your confidence

After the simulations you feel more confident in the way

you think, and that your knowledge is correct.

(Student 7, Group 3)

Getting knowledge

confirmation

Simulations make you more confident

in the way you think and your

knowledge

Due to the simulations, I know more about what�s
normal about a patient’s condition and what�s not. I
can more easily spot a change in the patient and if the

patient is experiencing a deterioration. I also know a

bit more of how to act, because I know what�s
common with a disease and what that could indicate a

deterioration of the patient condition. (Student 1,

Group 3)

Ability to contribute and act I know more about what�s normal and

not in patients�conditions and can

spot changes and signs of deteriora-

tions more easily

Due to the simulations, I got a sense of mastery. I feel

that I have a lot more to offer if I meet a similar

situation in real life because I have been practicing

how to react and act in difficult patient situations in

the simulations. (Student 6, Group 3)

Ability to contribute and act I got a sense of mastery and have more

to offer in real life situations

Olaussen et al. 5
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related. Instead, they just answer that the patient

has kidney failure, so that’s why we do this. (Student

1, Group 3)

Many students felt that they could discuss issues in the
simulation training they did not dare to address in the
nursing homes due to a fear of revealing their insufficient
knowledge or creating an unfortunate impression of
themselves. The simulation environment was experi-
enced as safe because the students got well acquainted
with each other and the simulation teachers.
Furthermore, the students experienced that the teachers
accepted their thoughts and feelings and challenged
them to think by themselves, ask questions and share
their perspectives. They expressed that they did not
feel a pressure to perform well but could concentrate
on learning together and were allowed to make mistakes
without being judged. However, some students said that
they had wished for more feedback from the teachers on
their potential mistakes in order to learn from them. On
the other hand, students reported that the teachers’ per-
spective and additional explanations as professional
nursed helped them gain new, broader understandings
of nursing responsibilities and care. One student
explained:

In the simulation sessions, you can discuss things in

depth that you may not have the time to do in practice,

and you can get other perspectives. You may not always

get a blueprint answer, but you can get perspectives from

teachers with a lot of experience and knowledge you

don’t yet have yourself. (Student 7, Group 2)

All the students agreed that no simulator could replace
interactions with complex, unique human beings.
Nevertheless, the students expressed that the collective
reflections in the simulations helped them to focus on
understanding the individual needs of the patients and to
provide a more holistic patient-centred care while prac-
ticing at the nursing homes.

Transferring Knowledge and Experiences Between the
Learning Environments

In contrast to working mostly alone in the nursing
homes, the students valued meeting their fellow students
in a joint learning atmosphere during the simulation
training. In addition to be given an opportunity to
share knowledge and to support each other, they expe-
rienced the scenarios as recognisable and relevant,
enabling them to transfer knowledge and experiences
between the two learning environments. The students
expressed that the way they were trained to approach
their patients in the simulation training, helped them
to see new learning opportunities while caring for their

patients in the nursing home. The students reported that
daily routines in the nursing home, such as helping
patients with their personal hygiene, were more actively
used to perform clinical observations and to map the
patients’ condition rather than just performing the task:

The simulations have helped me focus on what kinds of

observations I should perform in the nursing home, what

kind of vital measurements and observations I need to

do when caring for my patients. (Student 1, Group 3)

The students also found that the simulation training
enabled them to use their knowledge more actively to
understand and assess their patients’ symptoms during
care situations. However, the students experienced that
they best learned and developed interpersonal and com-
munication skills in interactions with real patients.
Furthermore, the students considered interactions with
real patients to be an important prerequisite for active
engagement and learning in the simulation sessions, and
important to transfer knowledge and skills between sim-
ulated and clinical experiences. One student explained it
this way:

I have a patient who has chronic obstructive lung dis-

ease, so the first simulation was very exciting for me—I

learned so much! It was very easy to transfer that simu-

lation day to my patient, and it helped me to understand

how to handle him. (Student 1, Group 2)

The students highlighted that there were differences in
their access to training in skills such as catheterisations,
injections and blood-pressure measurements in the nurs-
ing homes. Some students felt that they were not trusted
to perform such procedures, while others had place-
ments in nursing home wards with limited need for
such procedures. The students expressed that the simu-
lation training provided supplementary experiences that
contributed to more equal learning possibilities and
learning outcomes during the practice period. One stu-
dent stated:

At “my” nursing home, the nurses often are those who

perform the measurements on the patients, in the simu-

lation training I get to do it myself. (Student 5, group 1)

Enhancing the Sense of Mastery

The students expressed fear of harming patients. Many
reported that they had achieved relevant knowledge and
skills in nursing school, but differences, for example, in
explanations, assessments and patient care from the
nursing home supervisors and the staff sometimes led
to confusion. The students found that the feedback
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from their teachers and peers during the simulation

training reassured them and increased their feelings of

confidence and mastery. Through the simulation train-

ing the students discovered that they had more knowl-

edge than they initially thought they had which was

described as encouraging and motivating. One student

stated:

If we didn’t have the simulations in between the nursing

home practice, we would have been thinking that we

don�t know much. Instead we are thinking: We know a

lot! (Student 4, group 2).

Several students expressed that due to the simulation

training, they had more to offer and could contribute

to and act in real-life situations. In addition, the students

perceived that the simulation training reduced their fear

of experiencing acute patient deteriorations:

To have the courage to enter a situation and dare to see

what I can contribute with (. . .) the simulations have

certainly helped me get to know that I actually can.

(Student 6, Group 3)

The students expressed that the simulation training

enhanced their skills in conducting clinical observations

and assessing various patient situations in the nursing

homes. Some felt that their enhanced knowledge and

skills to recognize changes and assess patient situations

were limited to the patient conditions that they had

experienced in the simulations. Nevertheless, the stu-

dents experienced that their enhanced skills and con-

firmed knowledge motivated them and gave them

courage to actively challenge themselves and expand

their learning both in the simulations and the nursing

homes. Furthermore, students experienced that they

increased their learning by asking more questions of

their nurse supervisors at the nursing homes. One stu-

dent stated:

It feels good to have knowledge and [to] ask questions

[and to] somehow dig a little deeper and gain more

knowledge while being in the nursing home as you

have already got knowledge in simulation. (Student 5,

Group 3)

Discussion

This study suggests that the supplementary simulation

training during clinical practice in nursing homes may

have enhanced the students’ ability to reason and reflect

on practice, their opportunities to socialise and learn

with their peers, raised their confidence and mastery in

practice, and encouraged their active exploration of
learning opportunities during their clinical practice.

Research suggests that nursing students value some
scope to work independently in clinical practice but also
need direction and support in bedside nursing (Ford
et al., 2016; Holmlund et al., 2010). In line with previous
research (Adamson et al., 2018; Algoso & Peters, 2012;
Sundler et al., 2014), our students reported that they had
limited influence on their own learning in the nursing
homes, and that the nurse supervisors had little time to
commit to the student supervision. Such experiences
may have led the students to behave in certain ways,
and they experienced little or no autonomy. According
to Ryan and Deci (2000), autonomy must be supported
to enhance students�motivation and thus their efforts to
learn. However, autonomy is not synonymous with self-
direction and independence of others in the learning pro-
cess. Little (1991) describes autonomy as a capacity for
detachment, critical reflection, decision-making, and
independent action, and that this capacity may be pro-
moted in interaction with peers and teachers. An
autonomy-promoting learning environment focus on
the needs of the learner, encourage learner involvement
and challenges the learner (Niemiec & Ryan, 2009,
Little, 1991). The simulation teachers were entirely com-
mitted to the students’ learning, and the students expe-
rienced being encouraged to ask questions, challenge
others, take on challenges and share their perspectives,
thoughts and feelings—all components of teaching strat-
egies supportive of autonomy (Kristofferzon et al., 2013;
Niemiec & Ryan, 2009; Reeve, 2009). The simulation
training may have complemented clinical practice by
balancing the students�need to be challenged and their
need for supervision and support. This learning support
may have contributed to enhancing the students’ sense of
autonomy and, thus, their motivation and efforts to
learn in both environments (Niemiec & Ryan, 2009).

A need to feel competent may drive students to only
take on challenges and tasks they think that they can
grasp and master (Levett-Jones et al., 2009; Niemiec &
Ryan, 2009). Learning, as phenomenon, demands the
courage to move out of one’s comfort zone. The feeling
of competence is a sense of confidence and effectiveness
in one’s action, not an attained skill or capability (Deci
& Ryan, 2002). When students are introduced to difficult
and demanding tasks or asked challenging questions,
supervisors need to recognise students’ need to feel com-
petent and to provide appropriate support and feedback
(Arkan et al., 2018; McCloughen et al., 2020; Niemiec &
Ryan, 2009). The students in the current study reported
that the simulation training was crucial for them to
develop knowledge and confidence in practice. They ver-
balized that the simulation training gave them a chance
to analyse and synthesize nursing approaches to the care
of complex patient needs. The safe, supportive
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atmosphere in the simulation environment may have
enhanced the students’ feelings of competence by expos-
ing them to challenging experiences, questions and tasks
without the risk of harming patients or being evaluated
negatively, allowing them to test and expand their
capacities.

Nursing students entering clinical practice expect to
learn necessary skills and practical applications of theory
(Holmlund et al., 2010). However, in line with previous
research (Adamson et al., 2018; Algoso & Peters, 2012;
Arkan et al., 2018), some of the study participants
encountered unclear supervision and a lack of integra-
tion of theory and practice in the nursing homes.
Unclear supervision may impact the students�confidence
in own knowledge and capabilities (Adamson et al.,
2018; Killam & Heerschap, 2013). In the present study,
the simulation training seems to have enhanced students�
opportunities to reason and reflect on practice and
receive feedback on learning progress both from peers
and teachers. The findings indicate that the supplemen-
tary simulation training may have provided additional
feedback needed to enhance confidence and conscious-
ness of own knowledge and capabilities, which may have
motivated the students to more actively seek out new
challenges (Deci & Ryan, 2008).

In line with Baglin and Rugg (2010), the students
expressed concerns that they might not have been able
to develop best practice approaches to care as they did
not receive adequate supervision and worked mostly
alone in the nursing homes. Experiencing belongingness
towards others in a caring, secure way, has been
described as one of the needs that has to be met for
autonomous motivation to flourish (Ryan & Deci,
2000). In practice, belonging involves a feeling of being
connected to a group of clinical nurses and having pro-
fessional and personal values aligned with that larger
clinical group (Baglin & Rugg, 2010; Levett-Jones
et al., 2009). Intersubjectivity, or shared understanding,
therefore, may be vital to students’ learning motivation
and progress. In the present study, the students experi-
enced the simulations as a safe haven where their peers
and experienced teachers learned together through
engagement, role modelling and intersubjectivity. The
teachers were experienced nurses and served as impor-
tant role models who guided the students to gain knowl-
edge and insights, they could utilise in the nursing
homes. The safe laboratory setting of the simulation
environment and the teachers’ pedagogical education
and experience may have contributed to creating a
non-threatening social atmosphere that provided guid-
ance and constructive critiques (Kern et al., 2014; Killam
et al., 2013).

Access to nurse role models may enhance students’
sense of belonging, their confidence and their feelings
of competence (Donaldson & Carter, 2005; Ford et al.,

2016). Conversely, a lack of role models may foster
unsafe clinical practices (Killam et al., 2013) and feelings
of being an outsider (Jons�en et al., 2013; Kern et al.,
2014). Our findings support the concept of belonging
as a need influencing the students’ learning, motivation
and confidence (Grobecker, 2016; McCloughen et al.,
2020). In addition, the findings indicate that the supple-
mentary simulation training may have enhanced
students�ability to handle experiences of limited supervi-
sion and feelings of being alone at the nursing homes by
adding to their sense of social integration.

Strengths and Limitations

We conducted focus group interviews with three groups
of students who had received simulation training as a
supplement during clinical practice. The three focus
group interviews were considered to provide sufficient
information power (Malterud et al., 2016). The partici-
pants were recruited from only one urban university col-
lege, so some experiences and nuances might not have
been identified. Transferability was enhanced by report-
ing the context of the simulation training, description of
the sample, the research process and rich descriptions of
the results.

The first author’s dual role as facilitator and moder-
ator may have influenced the data, and we may not rule
out that this might have made the participants reluctant
to share negative experiences (Creswell, 2014).
Nevertheless, the first authors involvement and familiar-
ity with the simulation training, context and educational
practice, though, may also have strengthened the study
in design of the simulations, development of the inter-
view guide and as moderator in focus group interviews
(Mercer, 2007). Throughout the research process, we
reflected upon own roles to be aware of how they
could affect the study. It was clearly stressed to the par-
ticipants that they were promised full confidentiality and
that grades or evaluations would not be not be affected
by what they shared. The participants were active, spoke
openly and shared positive and negative experiences
regarding both learning environments during the
interviews.

The analysis was an iterative process. All the authors
read the transcripts, and the first author analysed the
data, while the other authors asked critical questions
during each step of the analysis. This investigator trian-
gulation enhanced the credibility and reflexivity
(Krueger & Casey, 2015). The authors’ diverse pedagog-
ical and research expertise also enhanced competing
interpretations during the analysis and interpretation
of the findings.

The amount of supplementary simulation training in
this study may seem brief, a total of 9 hours. However,
research have suggested a 2:1 clinical to simulation ratio
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due to the intensity and efficiency of the simulation set-
ting compared to the clinical setting (Breymier et al.,

2015; Curl et al., 2016; Sullivan et al., 2019).

Implications for Practice

The study provides useful information for educators in

their efforts to develop and improve clinical practice
placement models in nursing homes. Incorporated aca-
demic and practice focused simulation training as learn-

ing support during clinical practice may mitigate
students� learning challenges while practicing in nursing
homes. The findings may also be useful for clinical

supervisors to optimize students�clinical learning experi-
ence during clinical practice placements. Nurse educa-

tors and clinical supervisors should be aware of
unexperienced nursing students need for support, confir-
mation and collective reflections as this may enhance

students� confidence to actively take on challenges
and learn while practising. Nursing students need to be
challenged under supervision to develop and utilize

knowledge and expand their capabilities, as this is
essential for promoting professional development and
patient care.

Conclusions

This study suggests that supplementing clinical practice

in nursing homes with simulation training may mitigate
some of the learning challenges students may report
while practicing in nursing homes. The simulation train-

ing seemed to complement clinical practice by consoli-
dating the students’ learning, enhance the students’
motivation and sense of mastery, and consequently

their efforts to seek out new challenges, explore and
learn both in the clinical and the simulated environment.

Future studies with experimental designs should
examine effects on areas such as knowledge acquisition
and self-efficacy when supplementing clinical practice in

nursing homes with simulation training. We also suggest
that future studies explore the nurse supervisors�experi-
ences to ascertain if simulation training as learning sup-
port during clinical practice demonstrate improved
nursing skills and patient outcomes.
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1  | INTRODUC TION

It is well known that nursing students may experience challenges 
related to learning in clinical practice placements, such as lack 
of qualified supervision, limited clinical time and limited access 
to adequate learning experiences (Arkan et al., 2018; Morrell & 
Ridgway, 2014; Richardson et al., 2014). To ensure an adequate 
clinical nursing education, the use of patient simulation as a learn-
ing strategy has increased considerably worldwide (Breymier 
et al., 2015; Gates et al., 2012; Hayden et al., 2014). Patient sim-
ulation may ensure that nursing students receive high-quality and 

complex learning situations, something that cannot be guaranteed 
in the traditional clinical practice placements (Gates et al., 2012). 
Moreover, systematic reviews have found that simulation training 
may improve students’ knowledge levels, clinical skills and general 
nursing competences (Cant & Cooper, 2017; Haddeland et al., 2018) 
and some researchers have also recommended simulation as a sub-
stitute for clinical hours among nursing students (Gates et al., 2012; 
Hayden et al., 2014; Soccio, 2017). To evaluate the clinical and sim-
ulated practice so that both strategies can be optimally combined 
in nursing education programmes, valid evaluation tools are needed 
(Gu et al., 2018).
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Abstract
Aim: To translate The Clinical Learning Environment Comparison Survey (CLECS) into 
Norwegian and to evaluate the psychometric properties of the Norwegian version.
Design: A cross-sectional survey including a longitudinal component.
Methods: The CLECS was translated into Norwegian following the World Health 
Organization guidelines, including forward translation, expert panel, back-transla-
tion, pre-testing and cognitive interviewing. Nursing students at a Norwegian uni-
versity college were invited to participate in the study (psychometrical testing) based 
on informed consent. Reliability and validity of the translated version of CLECS were 
investigated using a confirmatory factor analysis (CFA), Cronbach's alpha and test–
retest analysis.
Results: A total of 122 nursing students completed the questionnaire and Cronbach 
alphas for the CLECS subscales ranged from 0.69 to 0.89. CFA goodness-of-fit indices 
(χ2/df = 1.409, CFI = 0.915, RMSEA = 0.058) showed acceptable model fit. Test–re-
test ICC ranged from 0.55 to 0.75, except for two subscales with values below 0.5
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1.1 | Background

The Clinical Learning Environment Comparison Survey (CLECS) was 
primarily developed to provide empirical data to guide the use of 
patient simulation in nursing education as an alternative to clinical 
practice for nursing students (Leighton, 2015).

According to Leighton (2015), the CLECS may be a valuable instru-
ment for course evaluation, programme evaluation and assessment of 
student learning in nursing education. The instrument addresses how 
students perceive that learning needs are met in the clinical versus the 
simulated environment by rating each environment side by side on 27 
items related to clinical learning. In CLECS, students are asked about 
their experiences with communication, the nursing process, sense of 
holism, critical thinking, self-efficacy and teaching–learning dyad. Data 
about such issues are important for nursing educators to evaluate 
whether teaching strategies both in the clinical and in the simulated 
environment are effective. The CLECS has previously been used in a 
national randomized controlled study in the US, where 666 nursing 
students completed the instrument at the end of each clinical course 
and again at the end of the programme to rate how well each environ-
ment met the students’ learning needs (Hayden et al., 2014). The iden-
tification of unmet learning needs of students should drive changes in 
how nursing educators manage those learning environments, thereby 
having an impact on the learning outcomes (Leighton, 2015).

To be used in another language and culture, the instrument 
needs to undergo translation and psychometrical evaluation. One 
previous Chinese study has assessed the psychometric properties 
of the CLECS in another language and context than the original. The 
CLECS (Chinese version) showed satisfactory reliability and validity 
among Chinese undergraduate nursing students (Gu et al., 2018). 
Equivalence between the original and translated versions is crucial 
to ensure that conclusions drawn from the use of a translated instru-
ment are based on differences and similarities between cultures on 
the phenomenon being measured and not on errors in translation 
(Wang et al., 2006). Hence, systematic and precise translation and 
contextual evaluation are required to ensure internationally compa-
rable results (Gudmundsson, 2009).

The present study was driven by the increasing use of patient 
simulation in Norwegian nursing education and the need for valid 
tools to guide educators in their work to develop simulation experi-
ences that may compensate for learning needs that are not properly 
met in the clinical environment. Therefore, the aim of this study was 
to translate the Clinical Learning Environment Comparison Survey 
(CLECS) into Norwegian and to evaluate its psychometric properties.

2  | METHODS

2.1 | Design

The research design is a cross-sectional survey including a longitu-
dinal component.

2.2 | CLECS

CLECS was developed and validated by Leighton (2015) and 
consists of 27 items, distributed on six subscales as presented 
in Table 1. For each of the items, level of agreement is scored 
using a four-point Likert scale: 1 = “Not met,” 2 = “Partially met,” 
3 = “Met”; to 4 = “Well met,” in addition to the alternative “Not 
applicable.” For each item, the students set a score for both 
the traditional clinical environment and the simulated environ-
ment and allow evaluation of each environment score separately 
and comparison to be made between the environment scores 
(Leighton, 2015).

There is no established method to score the CLECS. In the pres-
ent study, respondent subscale scores were calculated by summing 
the respondent's answers to the items included in the subscale and 
dividing that sum by his/her number of answers on the subscale. 
Higher scores indicate that learning needs are met, and lower scores 
indicate that learning needs are not met.

2.3 | Translation procedure

Permission to translate, validate and use the CLECS was obtained 
from the developer by email communication with the first author 
(CO). The translation process followed the guidelines from The 
World Health Organization (WHO, 2018), including forward transla-
tion, use of an expert panel, back-translation, pre-testing and cogni-
tive interviewing.

2.3.1 | Forward translation

The forward translation was made independently by two translators, 
both registered nurses and nursing teachers, familiar with the ter-
minology of the area covered by the CLECS (Wild et al., 2005). The 
translators’ mother tongue was Norwegian, and both were fluent in 
English.

2.3.2 | Expert panel

An expert panel was established to identify and resolve inadequate 
expressions and concepts of the translations between the original 
version of the CLECS and the forward translations (WHO, 2018). 
The panel consisted of five members: the two original translators 
and three experienced nursing teachers, all registered nurses, fa-
miliar with the terminology of the area covered by the CLECS. Two 
were experienced within instrument development and instrument 
translation. In case of disagreement between the two translated 
versions, the expert panel resolved the discrepancies seeking 
agreement and reconciled the translations into a single forward 
translation.
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2.3.3 | Back-translation

The back-translation was made by a professional translator and na-
tive speaker of English. The back-translator had no former knowledge 
of the CLECS and did not see the source version before or during 
the back-translation (Wild et al., 2005). Following back-translation, 
the translated version was sent to the developer together with the 
original CLECS. In one item (item 14: Discussing the patients devel-
opmental needs), the two versions differed in conceptual meaning. 
Based on feedback from the developer, the wording in item 14 was 
subsequently changed by the expert panel.

2.3.4 | Pre-testing and cognitive interviewing

Nine nursing students in the second year of their bachelor education 
were invited by the first author (CO) to pre-test the Norwegian ver-
sion of the CLECS in an email. Six students accepted the invitation, 
pre-tested the instrument and attended a focus group interview. 
Beforehand, the students had been exposed to both clinical prac-
tice and simulation training environments in their educational pro-
gramme of nursing. The pre-test of the CLECS took approximately 
15 min to complete.

An experienced interviewer (SAS) conducted the interview, while 
the first author (CO) took notes. The students were asked to evaluate 
the structure of the CLECS (Norwegian version) such as the order of 
questions and response options, layout and length. They were asked 
to evaluate the meaning of the questions, the wording and whether 
the directions for completing the test was clear (Willis, 2005). For 
each item, students were asked what they thought the items were 
asking for, how they would rephrase the items in their own words 
and what came to their mind when they heard a particular phrase or 
term. Finally, when alternative expressions existed for an item, the 
students were asked to choose which alternative conformed better 
to their usual language. The students found the translated CLECS 
easy to understand and did not consider alternative expressions bet-
ter than those suggested.

2.4 | Psychometric testing of the CLECS (Norwegian 
version)

Data for the psychometric testing of the CLECS (Norwegian ver-
sion) were collected during the spring and fall of 2019 at a univer-
sity college in Norway that provide bachelor education in nursing. A 
convenience sampling method was used. The study population was 

Survey subscales Survey items

Communication (4 items) 1. Preparing to care for patient
2. Communicating with interdisciplinary team
3. Interacting with patient
4. Providing information and support to patient's family

Nursing Process (6 items) 5. Understanding rationale for patient's treatment plan
6. Understanding patient's pathophysiology
7. Identifying patient's problems
8. Implementing care plan
9. Prioritizing care
10. Performing appropriate assessment

Holism (6 items) 11. Assessing outcomes of the care provided
12. Identifying short- and long-term nursing goals
13. Discussing patient's psychosocial needs
14. Discussing patient's developmental needs
15. Discussing patient's spiritual needs
16. Discussing patient's cultural needs

Critical Thinking (2 items) 17. Anticipating and recognizing changes in patient's 
condition

18. Taking appropriate action when patient's condition 
changes

Self-Efficacy (4 items) 19. Reacting calmly to changes in my patient's condition
20. Knowing what to do if I make an error in my care
21. Being confident in my decisions
22. Feeling confident in my nursing abilities

Teaching–Learning Dyad (5 items) 23. Having my instructor available to me
24. Feeling challenged and stimulated
25. Receiving immediate feedback on performance
26. Feeling supported by instructor and peers when 

making care related decisions
27. Improving my critical thinking skills with experience

TA B L E  1   The hypothesized factor 
model and corresponding items in CLECS 
(Leighton, 2015)
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all first-year nursing students (139) in their second semester of the 
education programme that had at least one patient simulation ex-
perience as suggested in the original CLECS (Leighton, 2015). The 
students had also finished a 7-week mandatory clinical practice pe-
riod in nursing homes. The students were informed orally and by 
email about the study beforehand. The volunteers signed a written 
informed consent before answering a paper version of the CLECS 
distributed at the university college's simulation centre.

The retest of the CLECS was distributed electronically after 
14 days to respondents who had accepted to participate in the re-
test. The time span of 14 days was chosen to avoid conflicts with 
other student activities/assignments.

2.5 | Ethical considerations

The Norwegian Social Science Data Services approved the study 
(ref. number 956321). Participation to the test and retest was based 
on written informed consent and performed in accordance with the 
2013 revised version of the Declaration of Helsinki.

2.6 | Statistical analyses

2.6.1 | Confirmatory factor analysis: internal 
construct validity

The CLECS developer specified a six-factor model, as presented in 
Table 1 (Leighton, 2015). We performed a confirmatory factor analy-
sis (CFA) to investigate whether the pre-hypothesized factor model 
fitted our observed data. The fit of the hypothesized model was as-
sessed by these goodness-of-fit indices: the chi-square/df ratio, the 
p, the Comparative Fit Index (CFI), the root mean square error of 
approximation (RMSEA) and the pclose.

Acceptable goodness-of-fit values indicate internal construct va-
lidity of the model. Carmines and Mclver (1981) consider chi-square/df 
ratios of 2–3 as acceptable, whereas Byrne (1989) will not accept ratios 
above 2. The p-values should exceed .05 (Browne & Cudeck, 1993). 
CFI values range from 0 to 1 and should be at least 0.90: larger values 
indicate better fit (Bryant & Yarnold, 1995). A root mean square error 
of approximation (RMSEA) not exceeding 0.08 indicates adequate 
model fit and below 0.05 close fit (Browne & Cudeck, 1993). As the 
RMSEA value is a sample-based estimate, larger RMSEA values may 
hide an acceptable model fit. A non-significant pclose value says that 
the RMSEA does not exceed the 0.05 RMSEA limit, which indicates 
acceptable model fit—and a pclose value of above .10 indicates good fit 
(Schermelleh-Engel & Moosbrugger, 2003).

2.6.2 | Internal consistency

Internal consistency was assessed by Cronbach alphas, and values 
exceeding 0.7 were classified as good (Streiner, 2003). We also 

determined whether all items were contributing to the scales they 
were assumed to belong to by computing the Cronbach alpha value 
if the item was deleted. Additionally, we checked that all items were 
more highly correlated with the factor they were assumed to belong 
to (CITC) than with any other factor.

2.6.3 | Test–retest reliability

Test–retest reliability was assessed by the intraclass correlation co-
efficient (ICC). ICC estimates with 95% confident intervals were cal-
culated based on a single rater measurement, absolute-agreement, 
2-way mixed-effects model. The ICC varies from 0 to 1, where 1 is 
equivalent to perfect reliability. ICC values less than 0.5 are indica-
tive of poor test–retest reliability, values between 0.5 and 0.75 indi-
cate moderate reliability, values between 0.75 and 0.9 indicate good 
reliability, and values greater than 0.90 indicate excellent reliability 
(Koo & Li, 2016).

While CFA was performed using AMOS Graphics (an IBM 
SPSS module), all other analyses were performed using IBM SPSS 
Statistics version 26 (IBM). The psychometric analyses were based 
on data from the clinical environment.

3  | RESULTS

Of 139 students invited to participate, 122 (87.7%) returned the 
instrument at the baseline. The mean age of the 122 respondents 
at baseline was 23.6 years (SD 4.8), and 102 (83.6%) were female. 
Of the 89 students who had agreed to participate in the retest, 
40 (45%) returned the instrument at follow-up. The mean age of 
the 40 retest respondents was 23.9 years (SD 5.1), and 32 (80%) 
were female. The response interval for the retest ranged from 2 
to 8 weeks.

Completing the instrument at the baseline took 10 to 15 min. 
Answers were moderately skewed towards the “fully agree” end of 
the scale, but a full range of responses was observed. Missing at item 
level (not including the “Not applicable” alternative) was on average 
1.4% (range of 0 to 4.1%), counting both the clinical and the sim-
ulated environment. A high frequency of “Not applicable” answers 
from the simulated environment made the data from the simulated 
environment insufficient for psychometric testing. For the simulated 
environment data, the “Not applicable” alternative was chosen 235 
times, while for the practice environment data it was chosen 26 
times.

3.1 | Internal consistency

Cronbach alphas for each clinical environment subscale are pre-
sented in Table 2. The exclusion of any item from its own subscale 
would not noticeably increase the α-values. Almost all items in the 
clinical environment (97%) were more strongly correlated with the 
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subscale under which the hypothesized CFA model subsumed them. 
The exceptions were item 1: Preparing to care for patient, which 
was more strongly correlated with the Nursing Process, item 11: 
Assessing outcomes of the care provided, which was more strongly 
correlated with the Nursing process and Critical thinking and item 
12: Identifying short- and long-term nursing goals, which was more 
strongly correlated with the Nursing process.

3.2 | Test–retest reliability

For four of the six subscales in the clinical environment test–retest, 
ICC exceeded 0.5 as shown in Table 3. For two of the subscales, 
Communication and Critical Thinking, test–retest ICC were below 
0.5. Test–retest ICC calculated at item level in Communication for 
item 1: Preparing to care for patient and item 2: Communicating 
with interdisciplinary team, were especially low, respectively 0.38 
and 0.35. When item 1, or item 2, was removed from the subscale, 
the ICC estimate increased to 0.67. For Critical Thinking, two items 
(item 17: Anticipating and recognizing changes in patient's condi-
tion and item 18: Taking appropriate action when patient's condition 
changes) were low 0.37 and 0.40, respectively.

3.3 | Construct validity: goodness-of-fit values 
for the confirmatory factor analysis model

The factor structure model of the CLECS (Norwegian version) 
is presented in Figure 1. The content of the items is presented 
in Table 1. The model was developed with a randomly selected 
50% of the data set from the clinical environment and was con-
firmed by being tested on the entire clinical environment data set 
(Pohlmann, 2004).

Goodness-of-fit indices for the factor structure model are shown 
in Table 4.

4  | DISCUSSION

The Norwegian version of CLECS showed good acceptability, accept-
able construct validity and a good internal consistency. While most 
subscales displayed moderate to good test–retest reliability, prob-
lematic reliability was observed in the subscales Communication and 
Critical thinking.

In the original CLECS, the lowest Cronbach alpha score for all the 
subscales was 0.73 (Leighton, 2015). In the present study, the rela-
tively high Cronbach alphas for all hypothesized subscales, except 
for the Communication subscale, demonstrated internal consistency. 
The exclusion of any item from its own subscale did not significantly 
increase the α-value. Moreover, the fact that almost all items were 
more strongly correlated with their own subscale than with any of 
the other subscales confirms that responses were grouped in the 
way hypothesized by our model.

Leighton (2015) evaluated test–retest reliability in the original 
CLECS by Pearson's correlation coefficient r, while in the current 
study, test–retest reliability was assessed by ICC. The advantage 
of the latter approach is that ICC will not only discover within-sub-
ject change in scores but also a possible collective change in scores 
among respondents in a group over time. While Leighton (2015) only 
found two subscales (Holism and Teaching–learning dyad) in the 

TA B L E  2   Mean score and Cronbach's alpha by subscale 
(N = 122)

Subscale/factor
Mean 
score (N) SD Min–Max

Cronbach´s 
Alpha

Communication 3.21 (121) 0.54 1.25–4.00 0.69

Nursing Process 3.09 (121) 0.67 1.17–4.00 0.89

Holism 2.72 (121) 0.64 1.00–4.00 0.81

Critical Thinking 3.23 (122) 0.68 1.00–4.00 0.76

Self-Efficacy 2.95 (122) 0.64 1.50–4.00 0.83

Teaching–
Learning Dyad

3.03 (121) 0.68 1.40–4.00 0.83

Abbreviation: SD, Standard deviation.

TA B L E  3   Test–retest of the CLECS (Norwegian version) in patients with complete data sets at both times of measurement

Test–retest, intraclass correlation coefficient by subscale (N = 40)

Subscales
Baseline
Mean (SD)

Retest
Mean (SD)

Mean difference
(95% CI) ICC

95% CI

Lower Upper

Communication 3.28 (0.48) 3.10 (0.60) 0.18 (−0.01–0.37) 0.41 0.12 0.63

Nursing Process 3.05 (0.68) 3.00 (0.64) 0.05 (−12–0.22) 0.68 0.47 0.82

Holism 2.78 (0.62) 2.86 (0.66) −0.82 (−0.23–0.07) 0.72 0.54 0.84

Critical Thinking 3.36 (0.66) 3.21 (0.67) 0.15 (−0.09–0.40) 0.42 0.11 0.65

Self-Efficacy 3.06 (0.73) 2.93 (0.66) 0.13 (−0.09–0.35) 0.55 0.28 0.74

Teaching–Learning Dyad 3.04 (0.71) 3.01 (0.85) 0.03 (−0.15–0.22) 0.75 0.57 0.93

Abbreviations: CI, confidence interval; ICC, intraclass correlation coefficient. Calculated on a single rater measurement, absolute-agreement, 2-way 
mixed-effects model.
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original CLECS with values above 0.5 indicating a moderate test–re-
test reliability, three subscales in the present study indicated a mod-
erate reliability (Nursing Process, Holism and Self-Efficacy) and one 
(Teaching–Learning dyad) indicated good test–retest reliability (Koo 
& Li, 2016).

Two subscales (Communication and Critical Thinking) had values 
indicating poor test–retest reliability (<0.5). The low correlations 
in these subscales were caused by four items (item 1: Preparing to 
care for patient and 2: Communicating with interdisciplinary team 
in Communication, item 17: Anticipating and recognizing changes 
in patient's condition and 18: Taking appropriate action when pa-
tient's condition changes in Critical Thinking). Low test–retest 

correlations may be caused by instrument instability such as prob-
lematic words, topics or expressions (Blacker & Endicott, 2008; Furr 
& Bacharach, 2008). As Norwegian nursing education is heavily 
influenced by US textbooks and research articles, it was not dif-
ficult to find Norwegian words and expressions that captured the 
CLECS original meaning in the translation process. The group of sec-
ond-year students that evaluated the CLECS (Norwegian version) 
confirmed the importance and relevance of the topics and wording, 
suggesting that the CLECS may be used in a Norwegian context. 
However, it may have been easier to detect potential problems in 
the translated version using individual interviews instead of a focus 
group interview (Gjersing et al., 2010). Furthermore, the differences 
in responses may be due to the sample´s characteristics (Blacker 
& Endicott, 2008; Furr & Bacharach, 2008). The second-year stu-
dents may have been more familiar with nursing terminology and 
nursing care than the first-year respondents used in the psychomet-
ric testing. The low test–retest correlations may have reflected an 
uncertainty on how to interpret and evaluate some of the CLECS’s 
rather complex topics due to an early stage in the nurse education 
programme.

TA B L E  4   Goodness-of-fit indices (N = 122)

χ2 Df χ2/df p CFI RMSEA pclose

427.03 303 1.409 <.001 0.915 0.058 .150

Abbreviations: CFI, the Comparative Fit Index; df, degrees of freedom; 
p, p value; RMSEA, the root mean square error of approximation; χ2, the 
chi-square; χ2/df, the chi-square to df ratio.

F I G U R E  1   Factor structure model for the CLECS (Norwegian version) (N = 122)
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Test–retest reliability estimates will also depend on test–retest 
intervals, test conditions and true change in the variables of interest 
(Blacker & Endicott, 2008; Furr & Bacharach, 2008). The time inter-
val between the tests must be short enough to ensure a minimal, 
or no change in the individual, but long enough to avoid the risk of 
recall bias (Blacker & Endicott, 2008). Several retest results in this 
study were returned after longer retest intervals and time may have 
bleached these respondents’ recollection and attenuated their eval-
uation of their experiences. An assumption in test–retest reliability is 
also that the error variance of the first measurement is equal to the 
error variance in the second measurement—which requires identical 
test conditions. We were not able to create two identical testing sit-
uations, and thus, we could not control for extraneous variables such 
as noise or distractions, which can affect responses in random ways 
and mask the differences among the respondents’ true scores (Furr & 
Bacharach, 2008). The unequal test conditions made it impossible to 
determine whether differences in scores from test to retest were due 
to “true” differences or to “chance” errors. In future studies of CLECS 
(Norwegian version), the test–retest reliability in the subscales 
Communication and Critical Thinking should be further evaluated.

The construct validity of the CLECS (Norwegian version), as 
judged by the goodness-of-fit indicators from CFA, can be consid-
ered acceptable. In the original CLECS, CFA was used to test and 
revise subscale compositions (Leighton, 2015), resulting in the hy-
pothesized factor structure model used in this study. We did not 
re-define the hypothesized model. However, one minor adjustment 
was done; we linked the error terms of items 13 to 16 as these ques-
tions all contained the possibly ambiguous word “diskutere” (dis-
cuss). In each item, the word “discuss” may be have been read as 
“myself thinking it through in my head” or as “I talked it over with 
some other person.” As all four items carry the same interpretational 
uncertainty, their error terms may be related. One goodness-of-fit 
indicator that speaks against the fit of the model is the χ2’s p-value 
of less than .001. However, the χ2-df ratio was well below the limit 
recommended by Byrne (1989). The pclose and the RMSEA both met 
the criteria suggested by Browne and Cudeck (1993).

The results of this study show that the CLECS has potential as 
an instrument for assessment of student learning in the Norwegian 
nursing education. An important step in improving nursing students’ 
clinical education is to understand how learning needs are met by 
the two methods of learning. The CLECS could be integrated in 
Norwegian nursing education for course and programme evalua-
tions. CLECS findings may also be used to guide nursing educators 
in their work to develop and refine simulation experiences that may 
compensate for students learning challenges in clinical practice (Gu 
et al., 2018; Leighton, 2015).

Until now, no valid instrument that provides educators the di-
rection on how to ensure an optimal combination of clinical and 
simulated experiences has been available in Norway. In this first 
Norwegian translation and testing of the CLECS, the internal reli-
ability and goodness-of-fit results are based on observed data from 
the clinical environment. We were unable to evaluate reliability and 
the factor structure model for the simulation environment because 

many respondents lacked sufficient simulation experience and there-
fore too often ticked the “Not applicable” alternative in subscale 
items that did not match the content in their simulation experiences. 
Although the suggested minimum number of simulation experiences 
for the CLECS is set to one, the instrument subscales may be more 
suited for respondents with a broader simulation experience.

The internal consistency and construct validity tests were per-
formed on a relatively small sample of 122 respondents. There is near 
universal agreement that factor analyses are inappropriate when 
sample sizes are below 50 (Garson, 2013). The suggested minimum 
size for conducting factor analysis differ in absolute numbers from 
100 to over 1,000 and, in relative terms, from 3 to 20 times the num-
ber of variables (Mundfrom et al., 2005). Bryant and Yarnold (1995) 
suggest that the subjects-to-variables ratio should be no lower than 
5. This criterion would have required 135 respondents, which was 
aimed for, but not quite reached, in this study: our subjects-to-vari-
ables ratio was 4.5:1. The original CLECS has no established scoring 
method, leaving the decision on how to score the instrument to the 
user, which may make it difficult to compare CLECS results nation-
ally and internationally.

5  | CONCLUSION

The CLECS (Norwegian version) has potential as a useful instrument 
to measure nursing students’ perceptions of how well their learning 
needs are met. The hypothesized six-factor model had acceptable 
construct validity, good internal consistency and most subscales 
displayed moderate to good test–retest reliability. However, low 
test–retest values in two of the subscales revealed a need to further 
investigate these aspects. Also, future research should confirm the 
factor structure on data from the simulated environment—and pref-
erably with data collected from respondents with a broader simula-
tion experience.
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Abstract 

Background: Limited access to supervision, feedback and quality learning experiences pose challenges to learn‑
ing in the clinical setting for first‑year nursing students who are beginning their clinical experiences. Prior studies 
have indicated that simulation training, as a partial replacement of clinical practice hours, may improve learning. 
However, there has been little research on simulation training integrated as a partial replacement during first‑year 
students’ clinical practice in nursing homes. The primary aim of this study was to examine first‑year nursing students’ 
knowledge acquisition and self‑efficacy in integrating a partial replacement of clinical hours in nursing homes with 
simulation training. Its secondary aim was to examine perceptions of how learning needs were met in the simulated 
environment compared with the clinical environment.

Design: The primary aim was addressed using an experimental design that included pre‑ and post‑tests. The second‑
ary aim was investigated using a descriptive survey‑based comparison.

Methods: First‑year students at a Norwegian university college (n = 116) were asked to participate. Those who 
agreed (n = 103) were randomly assigned to the intervention group (n = 52) or the control group (n = 51). A knowl‑
edge test, the General Self‑efficacy Scale and the Clinical Learning Environment Comparison Survey were used to 
measure students’ outcomes and perceptions. The data were analysed using independent samples t‑tests, chi‑square 
tests and paired samples t‑tests.

Results: Knowledge scores from pre‑ to post‑tests were significantly higher in the intervention group than in the 
control group with a medium to large effect size (p < 0.01, Hedges’ g = 0.6). No significant differences in self‑efficacy 
were identified. Significant differences (p <  0.05) were observed between the simulated and the clinical environment 
with regard to meeting learning needs; effect sizes ranged from small and medium to large (Cohen’s d from 0.3 to 1.0).
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Background
The Norwegian Coordination Reform, which was 
introduced in January 2012 [1], has resulted in the 
transferral of patients suffering serious, complex and 
treatment-intensive conditions to nursing homes, thus 
placing extensive demands on staffing and competence 
[2]. In addition, nursing homes often struggle with nurse 
shortages due to recruitment difficulties and high turno-
ver [3, 4]. Nursing education programmes are essential in 
meeting increasingly complex care needs and demands, 
recruiting and retaining nurses in bedside positions and 
ensuring future patient safety and quality in nursing 
homes [5].

Supervised experiences with patients in real clini-
cal settings are an important part of nursing students’ 
clinical education [6, 7]. According to the traditional 
Norwegian clinical education model for first-year nurs-
ing students, all hours of clinical practice are conducted 
in nursing homes and supervised by onsite registered 
nurses [8]. Nursing students need feedback, guidance and 
support to acquire the knowledge of managing challeng-
ing learning situations in clinical practice and to build 
competency for self-efficacy and safe patient care [9, 10]. 
However, students’ access to supervision, feedback and 
quality learning experiences is not always optimal [11, 
12]. In nursing homes, the limited number of registered 
nurses that serve as supervisors can pose a significant 
challenge to the learning of first-year students who are 
just beginning their clinical experiences [13–15]. Prior 
studies have indicated that integrating simulation train-
ing as a partial replacement of clinical practice hours may 
improve learning [16, 17].

When used as preparation for clinical practice, stud-
ies have reported that simulation training has positive 
effects on student outcomes such as knowledge, deci-
sion-making, self-confidence and self-efficacy [18–20]. 
In an umbrella systematic review, Cant and Cooper [19] 
found that simulation training statistically improved 
self-efficacy in pre- and post-test studies, and in experi-
mental designs self-efficacy was superior to that of other 
teaching methods. Further they found that many reviews 
agreed on outcomes of knowledge, although no over-
all quantitative effect was derived [19]. In a randomized 
controlled trial comparing students’ knowledge and self-
confidence scores before and after attending simulation 

training, Haddeland et  al. [20] identified significantly 
greater improvement in the intervention group com-
pared with the control group. A systematic review and 
meta-analysis on the effectiveness of simulation train-
ing based on life-threatening clinical condition scenarios 
found no significant effect on students’ self-confidence 
and self-efficacy but demonstrated that simulation train-
ing is superior to other teaching methods in improving 
knowledge and performance [21]. However, there are few 
previous studies on the partial replacement of clinical 
hours by simulation training among first-year students 
in nursing homes. The National Council of State Board 
Nursing’s (NCSBN) National Simulation Study was a 
two-year longitudinal, randomised controlled study in 
which clinical hours were replaced by 25 and 50% simu-
lation training in two intervention groups, respectively. 
These intervention groups were then compared with a 
control group that had up to a 10% replacement. No sta-
tistically significant differences between the groups were 
found [22]. However, the NCSBN study showed a pos-
sible advantage of partial replacement for the develop-
ment of clinical competency in the medical-surgical and 
community health areas, but a potential disadvantage 
in the perinatal, paediatric, and mental health areas [22, 
23]. Curl et al. [24] used a quasi-experimental design and 
found that students who replaced 50% of clinical practice 
in obstetrics, paediatrics and mental health had similar or 
better results with regard to knowledge than those who 
had undergone traditional clinical practice. A systematic 
review found that replacing clinical hours by simulation 
training had no significant impact on student outcomes, 
such as knowledge acquisition and self-confidence, com-
pared with traditional clinical practice [23]. A meta-nar-
rative review by Roberts et  al. [25] found no significant 
differences in student outcomes but highlighted that the 
lack of clearly stated number of hours of simulation ver-
sus number of clinical hours meant the generalisability of 
research findings was difficult.

Roberts et  al. [25] reported the need for continued 
research to determine the possible advantages or disad-
vantages of simulation training as a partial replacement 
for clinical hours. Davis et  al. [26] emphasised that it is 
essential to determine the optimal combination of simu-
lation and clinical hours. Larue et al. [23] called for stud-
ies to examine various simulation–clinical combinations, 

Conclusion: Integrating the partial replacement of clinical hours in nursing homes with simulation training for first‑
year nursing students was positively associated with knowledge acquisition and meeting learning needs. These find‑
ings are promising with regard to simulation as a viable partial replacement for traditional clinical practice in nursing 
homes to improve learning.

Keywords: Clinical learning, Knowledge, Nursing education, Nursing homes, Self‑efficacy, Simulation training
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depending on the clinical context to which students are 
exposed. Simulation training as a partial replacement 
during clinical practice in nursing homes for first-year 
students is a combination of simulation and clinical train-
ing that has not yet been well studied.

In the current study, we examined knowledge acquisi-
tion and self-efficacy among first-year nursing students 
who received a 10.7% partial replacement of clinical 
hours in nursing homes with simulation training (the 
intervention group) and first-year nursing students who 
received the traditional Norwegian education model with 
clinical studies limited to nursing homes (the control 
group). As a secondary aim, we examined how well learn-
ing needs were met in the clinical environment compared 
with the simulated environment among the students in 
the intervention group.

Methods
Design
The primary aim was addressed using an experimental 
design that included pre- and post-test comparisons of 
students’ knowledge and self-efficacy in the intervention 
group (the combination of simulation–clinical training) 
versus the control group (only clinical training). The sec-
ondary aim was addressed using a descriptive survey-
based comparison in the intervention group.

Participants and setting
The study was conducted at a Norwegian university col-
lege that provides nursing education at the bachelor 
level. One class of first-year nursing students (N = 116) 
who were enrolled in the second semester of their bach-
elor education during the spring of 2020 were asked to 
participate. Those who agreed (n = 103) were randomly 
assigned to either the intervention group (n = 52) or the 
control group (n = 51). Randomisation was performed 
by the university administration staff using the random 
between function in Microsoft Excel to avoid selec-
tion bias. Three students from the control group left the 
education programme before the initial pre-test, which 
resulted in a control group of 48 students and a total of 
100 participants. Before the practice placement period 
commenced, the university administration staff ensured 
that the students in the intervention group were placed 
in nursing homes that were different from those assigned 
to the control group. None of the 13 nursing homes 
involved offered simulation training for students during 
the practice period.

The control group: “traditional clinical practice”
The control group attended a seven-week practice period 
of 224 h in nursing homes, which is hereafter referred to 
as “traditional clinical practice”.

The intervention group: “clinical practice with simulation 
as partial replacement”
The intervention group attended a seven-week practice 
period of 224 h in nursing homes, of which 24 h (10.7%) 
were replaced by simulation training on three sepa-
rate days during the practice period, which is hereafter 
referred to as “clinical practice with simulation as partial 
replacement”.

Description of the intervention: clinical practice 
with simulation as partial replacement
The simulation training was scheduled in weeks 2, 4 
and 6 of the seven-week practice period. The INACSL 
Standards of Best Practice: Simulation© and the National 
League for Nursing/Jeffries simulation theory, which pro-
vide systematic steps for designing quality simulation 
experiences, guided the design of the simulation train-
ing [27, 28]. The scenarios used in the simulation training 
were designed to resemble situations that students were 
likely to encounter in their nursing home practice. To 
enhance the level of fidelity in the scenarios, high tech-
nology full-body mannequins (NursingAnne®; Laerdal™) 
with vital signs that reflected the patient’s diagnosis were 
used, the patient’s environment was designed to replicate 
a nursing home, and the students could immerse them-
selves in the simulation experiences as autonomous cli-
nicians making their own decisions and demonstrating 
their knowledge [27, 29, 30]. The patient scenarios are 
presented in Table 1.

Previous research has suggested a 2:1 clinical-to-simu-
lation ratio (i.e., two clinical hours count as 1 h of simu-
lation training) because of the intensity and efficiency of 
simulation training compared with the clinical setting 
[11, 16, 24]. Because of the resources available in this 
study, the university administration gave permission to 
replace 3 days (24 h, 10.7%) of the 28 days (224 h) in “tra-
ditional clinical practice”. Each day was replaced by the 
following: i) time for students to prepare for the simula-
tion training individually by reading preparation materi-
als before the simulation training commenced (1 h); ii) 
the simulation training which included three steps: initial 
briefing, the active simulation, and debriefing (3 h with a 
2:1 simulation ratio = 6 h); and iii) time for the students 
to write individual reflection notes after the simulation 
training was completed (1 h). Preparation materials with 
information about logistics, meeting times, specific sce-
narios, and learning objectives were provided before each 
simulation training and were accessible by students in 
their learning management systems.

The intervention group attended the simulation train-
ing in six groups of eight to ten students each. Each 
simulation training started in step 1, the initial briefing 
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(30–45 min), that offered an overview of the environ-
ment, objectives and technical equipment [31]. In step 
2, three to four students participated as nurses in active 
simulations (30–40 min), while the other students held 
the role of active observers. The students switched roles 
during the simulation training days, which allowed all 
students to practice as nurses. In step 3, the scenarios 
were deconstructed and analysed in a facilitated debrief-
ing that lasted a minimum of 90 min. The Promot-
ing Excellence and Reflective Learning in Simulation 
(PEARLS) framework was used to guide the debriefing 
in four distinctive phases: the reaction, the description, 
the analysis and the summary phase [32]. Two experi-
enced facilitators employed at the university college (i.e., 
the fifth author and an additional teacher) conducted the 
briefing, the active simulation and the debriefing, while 
the simulation operators regulated the technical features 
of the simulator and presented the patients’ voices.

Data collection
To achieve the primary aim, data were collected using 
a multiple-choice knowledge test and the General Self-
efficacy Scale (GSE). The Clinical Learning Environment 
Comparison Survey (CLECS) was used to achieve the 
secondary aim. The participants completed all question-
naires electronically.

Data collection: primary aim
The data collected at different time points related to the 
primary aim are presented in Table 2. Pre- and post-tests 
were completed 1 week prior to and 1 week following the 
clinical practice, respectively.

Knowledge test The knowledge test was specifically 
designed for the present study, as no appropriate tests 
were identified in the literature. The multiple-choice test 
contained 30 questions on the areas of respiration, circu-
lation, elimination and drug handling. The test was devel-
oped based on the students’ curriculum and expected 
learning outcomes during clinical practice in the nurs-
ing homes. Four response alternatives in addition to “I 
don’t know” were given. Only correct answers were given 
one point, and higher scores were indicative of better 

learning outcomes (scores ranged from 0 to 30 points). 
The facilitators in the simulation training were blinded to 
the content of the knowledge test to reduce method bias 
that could affect the intervention group’s test outcomes.

A panel of experts comprising four teachers responsible 
for first-year education courses was consulted to ensure 
the content validity of the test [33]. In addition, the test 
was administrated to four second-year nursing students 
who were asked to evaluate the structure, meaning of 
the questions, wording and test instructions [34]. The 
last step was to pilot the final test version in a group of 
15 s-year nursing students to detect potential flaws and 
weaknesses and to estimate a provisional standard devia-
tion (SD) for the power analysis.

The GSE (Norwegian version) The GSE is a 10-item 
psychometric scale that is designed to assess optimistic 
self-beliefs to cope with difficult demands. The scale has 
been translated into Norwegian and validated [35]. The 
GSE uses a four-point scale that measures the respond-
ents’ agreement with the statements (1 = Not at all true, 
2 = Hardly true, 3 = Moderately true, 4 = Exactly true), 
with a score from 10 to 40 points. A high score represents 
a more optimistic assessment of general self-efficacy.

Data collection: secondary aim

CLECS (Norwegian version) The CLECS was adminis-
tered to the intervention group to examine the students’ 
perceptions of how well learning needs were met in the 
simulated versus the clinical environment 1 week follow-
ing the clinical practice period. The CLECS is specifi-
cally designed for this purpose, and it has been psycho-
metrically tested in Norwegian [36, 37]. Items are scored 
using a four-point Likert scale: 1 = “Not met”, 2 = “Par-
tially met”, 3 = “Met”, 4 = “Well met”, in addition to “not 
applicable”. For each item, the students selected a score 
for both the clinical and the simulated environment [37]. 
The results were provided as mean scores for the clini-
cal environment and for the simulated environment in 

Table 2 Data collection for the primary aim of the study

Participants Spring 2020 Pre-test Before the practice 
period in January 2020

The practice period of 7 weeks Post-test After the 
practice period in March 
2020

Intervention group Knowledge test
General Self‑Efficacy Scale

Clinical practice with simulation (simulation 
performed in week 2, 4 and 6

Knowledge test
General Self‑Efficacy Scale

Control group Knowledge test
General Self‑Efficacy Scale

Traditional clinical practice Knowledge test
General Self‑Efficacy Scale
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six subscales: Communication (four items); Nursing 
Process (six items); Holism (six items); Critical Thinking 
(two items); Self-Efficacy (four items); and the Teaching–
Learning Dyad (five items).

Variables
The variables used to address the primary aim of the 
study were the pre- and post-knowledge and self-efficacy 
mean scores from both groups. The variables used to 
address the secondary aim of the study were the inter-
vention group’s mean scores on the six subscales in the 
CLECS for both the clinical environment and the simu-
lated environment.

Data analyses
A power analysis with a provisional SD of 3.9 estimated 
from the pilot testing of the knowledge test showed 
that a sample size of 27 students in each group was 
sufficient to identify a difference in improvement of 
3 points, with a maximum risk of a type 1 error of 5% 
(p <   0.05) and a strength of 80%. Descriptive statistics 
are presented as means and SD for continuous variables 
and as frequencies and proportions for the categorical 
variables. Differences in demographic variables, self-
efficacy and knowledge scores between the groups were 
analysed using independent sample t-tests (two-tailed) 
and chi-square tests. Differences in self-efficacy and 
knowledge scores within the groups and differences in 
how well learning needs were met in the clinical envi-
ronment compared with the simulated environment 
were detected by paired sample t-tests (two-tailed). 
Hedges’ g was used to calculate the effect sizes for the 
independent sample t-tests (by dividing the mean dif-
ference between the groups by the pooled SD with 
weights for the sample sizes). Cohen’s d was used for 
the paired sample t-tests (by dividing mean differences 

by the SD of the difference). Cohen’s [38] operational 
definitions of small (= 0.2), medium (= 0.5) and large 
effects (= 0.8) were used.

The significance level was set at 5%, p <   0.05. IBM 
SPSS Statistics version 26 (IBM, Armonk, NY, USA) 
was used to conduct the analyses.

Ethical considerations
The study was approved by the Norwegian Social Sci-
ence Data Services (ref. 875,320) and performed in 
accordance with the 2013 revised version of the Dec-
laration of Helsinki. Participation was voluntary and 
based on written informed consent. It had no conse-
quences for the students’ educational progression. Stu-
dents could withdraw at any point during the study.

Results
None of the study participants had prior experience 
in simulation training. The pre-test was completed by 
97 of 100 (97%) students, of whom 52 were assigned to 
the intervention group (53.6%) and 45 were assigned 
to the control group (46.3%). There were no significant 
differences in demographic variables, baseline knowl-
edge or self-efficacy scores between the groups (data 
not shown). The post-test was completed by 88 of these 
97 students (90.7%), whereas 50 students were in the 
intervention group (57%) and 38 students were in the 
control group (43%). There were no statistically signifi-
cant differences in the demographic variables, baseline 
knowledge or self-efficacy scores between the control 
group (n = 38) and the intervention group (n = 50) 
for those who completed both the pre- and post-tests 
(Table 3).

The dropout rate for the control group was 20.8, and 
3.8% for the intervention group.

Table 3 Demographic variables and pre‑test results of study participants who completed both pre‑ and post‑tests knowledge and 
self‑efficacy

n number of participants, SD standard deviation, p p-value

Control n = 38 Intervention n = 50 p

Age: mean (SD) 22.9 (4.4) 23.3 (5.7) 0.7

Female: n = (%) 32 (84.2) 45.0 (90.0) 0.4

Years working in health care as nursing assistants or healthcare 
assistants: mean (SD)

1.4 (2.1) 2.0 (2.1) 0.2

Former higher education in other professions or areas: n = (%):

 1. No former higher education 30 (78.9) 43 (86.0) 0.4

 2. Former bachelor/master’s degree 8 (21.1) 7 (14.0)

Pre‑test knowledge 11.8 (3.9) 13.2 (4.1) 0.1

Pre‑test self‑efficacy 29.1 (3.8) 28.2 (4.6) 0.3
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Knowledge and self-efficacy
Differences in knowledge scores from pre- to post-test 
within the control group and the intervention group were 
statistically significant, while differences in self-efficacy 
scores from pre- to post-test within the groups were not 
(Table  4). There were statistically significant differences 
in the post-test knowledge scores between the interven-
tion group and the control group (mean difference 3.6, 
95% Cl 2.1–5.0, p < 0.01, Hedges’ g = 0.9). However, no 
statistically significant differences in post-test self-effi-
cacy scores were observed between the groups (mean dif-
ference 1.4, 95% Cl − 0.9 – 3.0, p = 0.1, Hedges’ g = 0.1).

The mean improvement in knowledge scores from 
the pre-test to the post-test was higher in the interven-
tion group than in the control group (Table 4). The dif-
ference in mean improvement between the groups was 
statistically significant (mean difference 2.2, 95% Cl 
0.6–3.8) with a medium to large effect size (Table 4). No 
statistically significant difference in mean self-efficacy 
improvement between the pre-test and the post-test were 
observed in the control versus the intervention group 
(mean difference 0.5, 95% Cl − 1.2 – 2.1). A small effect 
size was also observed (Table 4).

Perceptions of how learning needs were met 
in the intervention group
Mean scores in the intervention group on how learning 
needs were met were significantly higher in the simulated 
learning environment than in the clinical environment on 
all six subscales of the CLECS. On three subscales (Nurs-
ing Process, Self-Efficacy and Teaching–Learning Dyad), 
the effect sizes were medium to large, while small effect 
sizes were observed in the remaining subscales (Table 5).

Discussion
In this study, we demonstrated that first-year nursing stu-
dents had higher knowledge acquisition when traditional 
clinical practice in nursing homes was partially replaced 
by simulation training. The effect size value indicated 
the practical significance (i.e., a difference large enough 
to be meaningful in real life) of this result [38]. However, 
we observed no significant difference in levels of general 
self-efficacy. The first-year students scored the simulated 
environment higher on meeting their learning needs 
compared with the clinical environment. The effect size 
values of this result indicated practical significance in the 
areas of Nursing Process, Self-Efficacy and Teaching–
Learning Dyad [38].

Supportive guidance in linking theory to practice is 
vital in learning how to provide quality nursing care for 
patients [39]. However, the theoretical component of the 
nursing curriculum can be overwhelming for students 
[40]. Students in nursing home practice placements have 

reported little time for reflection and care reasoning with 
their supervisors [12, 41]. The supervision tends to be 
task-oriented and related to routine care, and transfer-
able knowledge is not always recognised by students [42, 
43]. Ironside et  al. [10] found that students frequently 
missed cues indicating that the patient situations were 
more complex than merely completing assigned tasks. 
The current study found a significant positive difference 
in knowledge acquisition from clinical practice with sim-
ulation training as a partial replacement compared with 
traditional clinical practice in nursing homes. Supervi-
sion by teachers and the time available for reflection in 
the simulation training may have enhanced the students’ 
understanding of complex concepts and promoted the 
self-identification of gaps in knowledge, thus motivat-
ing students to further learning [42, 44]. Based on the 
design of the current study, we could not rule out that the 
requirement of preparing for the simulation training may 
have affected the results. However, nursing students are 
expected to be exposed to as well as process knowledge 
in preparing for clinical experiences in both traditional 
and simulated environments [45].

Although the factor of self-efficacy is widely believed 
to increase knowledge [46], we observed no signifi-
cant difference in levels of general self-efficacy between 
the two groups. Shinnick and Woo [47] found no cor-
relation between self-efficacy and knowledge in simula-
tion training, nor was self-efficacy a predictor of “good” 
knowledge scores. In the current study, the general self-
efficacy scores in both groups may have been related to 
the high grades required to be enrolled at the university 
college where the study was conducted. Prior success in 
school-related tasks may have contributed to the stu-
dents’ already optimistic sense of general self-efficacy 
[48]. Moreover, the GSE may not have been sensitive or 
detailed enough to best reveal students’ levels of self-
efficacy in managing the care of nursing home patients. 
An interesting finding in the current study was that the 
intervention group rated the simulation environment to 
meet learning needs related to self-efficacy significantly 
higher than the clinical environment. The reason for this 
result may have been that the self-efficacy statements in 
the CLECS pointed more directly to self-beliefs related 
to patient care compared with the general statements in 
the GSE. However, prior studies that have examined the 
impact of simulation training on general self-efficacy 
using the GSE have reported significant differences in 
general self-efficacy in the fields of psychiatric nursing, 
community healthcare nursing, communication and pae-
diatrics [49–51].

An important step in improving nursing students’ clini-
cal education by a partial replacement of clinical hours by 
simulation training is to understand how learning needs 
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are met by the two methods. In the current study, the 
learning needs were rated to be better met in the simu-
lated environment. The CLECS covers different aspects 
of students’ learning needs from the time they receive a 
patient through the evaluation of patient care [37]. We 
observed that the subscales Teaching–Learning Dyad 
and Nursing Process had the highest mean differences 
between the two learning environments. The Teach-
ing–Learning Dyad was defined by Leighton [37] as the 
interactive relationship between supervisor/teacher and 
student in which both have shared responsibility for the 
learning outcomes, while Nursing Process was described 
as a systematic patient care approach that involves 
assessment, nursing diagnosis, planning, implementa-
tion and evaluation. It has been reported that students 
in clinical practice placements may experience a discon-
nection between the taught versus the observed nursing 
role, and that they may feel that they are left on their own 
to learn by trial and failure [12, 40]. An explanation for 
the difference related to the Teaching–Learning subscale 
may be that in simulation training, support and feedback 
from and collaboration with the teacher are inherent fea-
tures [27]. Furthermore, the current study incorporated 
academic- and practice-focused simulation training that 
focused on nursing observations, assessments and evalu-
ation of care, which may have enhanced students’ under-
standing of the nursing process as a structured approach 
to care, thereby influencing the scores.

Implications for practice
The unmet learning needs of students should drive 
changes in traditional practice placement models [15, 
37]. Our results provide evidence related to knowledge 
acquisition and meeting learning needs, which may jus-
tify the partial replacement of clinical hours in nursing 
homes by simulation training for first-year nursing stu-
dents. In planning partial replacements of clinical hours, 

educators may be guided by tools such as the CLECS in 
their work to design simulation training that may com-
pensate for learning needs that are not properly met 
in the clinical environment and thereby potentially 
negatively affect learning outcomes [36]. However, the 
number of clinical practice hours required in nursing 
education programmes is set by the relevant governing 
bodies; for example, the European Union directive speci-
fies that 50% of the nursing education programme must 
be dedicated to clinical practice placements [52]. Thus, 
the replacement of clinical hours may demand changes 
in official clinical requirements. As partial replacement, 
simulation training also has resource implications [22]. In 
addition to a considerable amount of faculty time, sched-
uling issues and the availability of simulation facilities are 
challenges faced by educators in implementing simula-
tion training as a partial replacement for traditional clini-
cal practice [53].

Strengths and limitations of the study
In the present study, differences in knowledge acquisition 
were measured by a multiple-choice test. Questions have 
been raised about the appropriateness of using multiple 
choice as a method of assessing the effectiveness of simu-
lation experiences, as multiple-choice questions tend to 
assess lower levels of cognitive processing [54]. A multi-
ple-choice test may not be the best tool to evaluate the 
potential higher order thinking benefits of clinical edu-
cation. In the present study, we could not control for the 
participants’ different experiences in clinical practice, nor 
could we control the distribution of participants between 
private and municipal nursing homes, which could 
potentially have influenced the results.

The loss of participants to follow up was higher in the 
control group than in the intervention group. The con-
trol group participants might have felt less obligated to 
complete the study because they did not receive anything 

Table 5 The intervention group’s (n = 50) reports of how well learning needs were met in the clinical practice environment versus the 
simulated environment

SD standard deviation, Mean diff mean difference between clinical and simulated environment, CI confidence interval, p p-value,  dCohen effect size

Variables Simulated 
environment

Clinical environment

Mean [SD] Mean [SD] Mean diff. (SD) 95% CI P dCohen

Lower Upper

Communication (4 items) 3.4 (0.5) 3.1 (0.6) 0.3 (0.7) 0.1 0.5 <.01 0.4

Nursing Process (6 items) 3.7 (0.3) 3.0 (0.6) 0.7 (0.7) 0.5 0.9 <.001 1.0

Holism (6 items) 3.0 (0.6) 2.8 (0.7) 0.2 (0.7) 0.0 0.4 .04 0.3

Critical Thinking (2 items) 3.6 (0.6) 3.3 (0.7) 0.3 (0.8) 0.1 0.5 <.01 0.4

Self‑Efficacy (4 items) 3.4 (0.6) 3.0 (0.7) 0.4 (0.5) 0.2 0.5 <.001 0.7

Teaching–Learning Dyad (5 items) 3.8 (0.3) 3.1 (0.7) 0.8 (0.7) 0.6 1.0 <.001 0.9
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beyond the traditional clinical practice. Nevertheless, no 
statistically significant differences in demographics and 
pre-test scores between the groups that completed both 
pre- and post-tests were observed. Although the sample 
size was adequate to support the findings of this study, 
it could also be viewed as a limitation. The results were 
derived from a limited sample drawn from a single nurs-
ing education institution. Expanding the study to include 
other nursing education institutions would allow for the 
greater generalisability of the findings.

Conclusion
The results of the present study showed that the par-
tial replacement of hours of clinical practice in nursing 
homes by simulation training was positively associated 
with knowledge acquisition and meeting the learning 
needs of first-year nursing students. These findings are 
promising regarding simulation training as a viable par-
tial replacement of traditional clinical practice in nursing 
homes to improve learning. Our findings may help edu-
cators to develop future clinical practice models as well as 
to inspire further necessary research on integrating simu-
lation training as part of clinical practice placements.
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Appendices 

Appendix 1 – Learning outcomes in nursing homes 
Expected learning outcomes in nursing homes (selected): 

• Practice nursing in an evidence-based and appropriate manner for 
patients who cannot take care of any or some of their basic needs  

• Identify ethically problematic situations in the clinical field  
• Apply principles of hygiene and handle medical devices 

appropriately  
• Master fundamental communication skills adapted to different 

patient situations 
• Handle medications in accordance with regulations and guidelines 

under the supervision of a nurse  
• Reflect on their own and others’ nursing practices from a 

professional perspective  
• Reflect on their own ability to practice appropriate nursing  

 
Learning situations in nursing homes (selected): 
Personal 
hygiene/personal 
body care:  

Actively use care of the body to observe signs of disease and 
failure in terms of basic needs and consider measures in this 
context.  

The need for 
elimination of 
urine and 
faeces:  
 

Observe, record, and assess the odour, colour, amount, 
appearance, and frequency of urine  
Observe, record, and assess signs of urinary incontinence and 
urinary tract infections and provide nursing to patients who 
have these conditions 
If necessary, perform insertion of a urinary catheter under the 
guidance of a nurse  

Respiratory and 
circulatory 
needs: 

Observe, assess, and document the patient’s circulation  
Observe, assess, and document signs of disease in the 
respiratory and circulatory organ systems  
Count, assess, and document pulse rate  
Measure, assess, and document blood pressure  
Count, assess, and document respiratory rate  
Observe skin, recognise oedemas, and document them  
Know the department’s procedures in emergency situations 
and be able to call for help   

Communication:  
 

Train in communicating with different patients  
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Train in communicating with patients in different contexts 
and situations  
Adapt communication to the individual and to the context in 
which the communication takes place  
Reflect on the effects of one’s own communication on 
patients and their families as well as on colleagues  

Proper 
management of 
medications:  

Become familiar with the preparation of medications, for 
example, by filling pill organisers (dosette boxes)  
Become familiar with documentation procedures in 
connection with management of medications  
Transfer medications to pill organisers and administer them 
to patients under the supervision of a nurse  
Become familiar with documentation procedures in 
connection with management of medications  
Transfer medications to pill organisers and administer them 
to patients under the supervision of a nurse 
Manage subcutaneous and intramuscular injections, 
inhalations, and eye drops 
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Appendix 2 –The NLN questionnaire –Paper I 
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Appendix 3 – Interview guide – Paper II 
 

Semi-structured interview guide: Experiences of simulation as a supplement 
to support learning during clinical practice in nursing homes 
Hovedspørsmål for fokus: 
Fortell om tanker og erfaringer dere 
har gjort dere gjennom det å 
kombinere simulering med praksis i 
sykehjem.  
 
Er det andre ting dere tenker er 
viktig som ikke har blitt sagt? 
 
Tilleggsspørsmål: 
Kan dere beskrive hva dere erfarer 
som fremmende eller hemmende for 
læring i simulering? Gjerne med 
eksempler.  
 
 
Kan dere beskrive hva dere erfarer 
som fremmende eller hemmende for 
læring i klinisk praksis? Gjerne med 
eksempler. 
 
Har simuleringssupplementet bidratt 
med noe dere ikke har fått gjennom 
praksis? I tilfelle hva? 
 
Har praksis bidratt med som ikke 
simulering kan erstatte? I tilfelle 
hva?  
 
Fortell om deres tanker rundt 
hvordan dere har reagert eller kan 
komme til å reagere i liknende 
pasientsituasjoner som de vi har 
simulert? 
 
 
 

Kommentarer/oppfølgingsspørsmål: 
 
Dette var interessant, kan du utdype litt 
mer, fortelle mer? 
 
Hva mener du når du sier…? 
 
Har jeg forstått deg rett....? 
 
 
Andre ting som kan virke fremmende eller 
hemmende? Kan du utdype? Kan du gi et 
eksempel? 
 
 
 
Andre ting som kan virke fremmende eller 
hemmende? Kan du utdype? Kan du gi 
eksempel? 
 
 
 
 
 
 
 
 
 
 
 
 
Andre ting dere har lyst til å tillegge? 
 

 
 
 



Appendices 

  154 

Appendix 4 – CLECS – Papers III and IV 
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Appendix 5 – Knowledge test – Paper IV 
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Appendix 6 – General Self-Efficacy Scale – Paper IV 
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