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“Learning is a term with more meanings 
that there are theorists” 
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Chapter 1

CONTINUING PROFESSIONAL DEVELOPMENT IN NURSING 
PRACTICE 

Nurses are the largest group of healthcare providers across the world.1 Therefore 
nurses have a pivotal role in providing good quality of care, regarding health 
promotion, prevention, treatment and rehabilitation.1 For nurses to be able to do 
so, they need to participate in Continuing Professional Development (CPD). CPD is 
defined as: “a life-long process of active participation by nurses in learning activities 
that assist in developing and maintaining their continuing competence, enhancing 
their professional practice and supporting achievement of their career goals” (Pool, 
2015, p.14).2 There are several reasons why CPD in nursing practice is a challenge. 

First, the effects of educational activities are not straightforward. Lack of follow-
up evaluation means that there is little evidence to show that education improves 
patient outcomes or that theoretical knowledge is applied in practice.3 Some studies 
describe the positive impact of CPD on patients, professionals and organizations.4-9 
However, an extensive review about the effects of educational activities and 
workshops for healthcare professionals, showed that the effects on professional 
practice and patient outcomes were small.10 Some studies evaluated outcomes 
of different learning interventions. A review and meta-analysis about the effect 
of e-learning showed no statistical difference between groups in e-learning and 
traditional learning relating to nurses’ or students nurses’ knowledge, skills and 
satisfaction.11 Another review about the effect of Interprofessional Education (IPE) 
also showed limited effects of IPE on healthcare outcomes.12 Furthermore, most 
of these studies have methodological limitations. They often use (self-reported) 
questionnaires and interviews to determine the impact of CPD.13-16 

Second, medical education is expensive.17 A critical review of cost effectiveness of 
education in healthcare, showed that it is not possible to draw any conclusions about 
the cost effectiveness of different educational activities for healthcare professionals. 
Economic evaluations are rare and the evidence that does exist is not enough for a 
full review.18 Since then, no similar reviews have been published. Some studies that 
review the cost effectiveness of a particular educational activity, such as simulation-
based medical education, draw the same conclusions. Cost reporting is infrequent 
and incomplete.19 Different problems have been identified to solve this, but have 
not led to concrete new findings.17 Despite the lack of understanding in the cost 
effectiveness of education, it has not been an incentive to not invest in educational 
activities or change the way educational activities are organized.

Third, research has shown that nurses experience several inhibiting factors for 
their CPD. Often the educational activities are mandatory, which results in a lack of 
intrinsic motivation. Challenging conditions, such as a high number of participants, 
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shortage of budget and a lack of understanding of the educational needs of nurses, 
complicate the participation in CPD.3,20 

Last but not least, there is a growing awareness that research findings or knowledge, 
skills and attitudes acquired in CPD are not making their way into nursing practice. 
This is also known as the ‘knowledge-to-action’ gap or ‘knowledge-to-practice’ 
gap,21 which is the main topic of this dissertation. Bridging this gap requires a 
‘transfer of knowledge’ to the workplace in which nurses are able to apply the 
acquired knowledge, skills and attitudes in their job, which should lead to meaningful 
changes in performance.21 In other words, it requires of nurses to change their 
behavior. Transfer of training is defined as “the extent to which knowledge, skills 
and abilities learned in work-related training are generalized and maintained on the 
job” (Bates et al., 2012, p. 549).22 Transfer of training is a complex construct; there 
are different theoretical perspectives and many influencing factors and models 
that describe transfer. This dissertation aims to provide insights in this construct.

In the current healthcare context with complex change issues regarding 
accessibility and affordability of care the question how nurses remain competent 
is underexposed. Research shows that inability to access CPD influences quality 
of care and adversely affects job satisfaction, recruitment and retention of nurses.23 
Therefore, CPD is needed to safeguard future quality of nursing care. However, 
a comprehensive overview of factors that influence CPD in nursing practice is 
missing. Furthermore, it is unknown if knowledge, skills and attitude acquired in 
training are making their way into nursing practice and which factors are of influence 
in that process. Therefore, the aim of this dissertation is to describe the factors that 
influence Continuing Professional Development and more specific training transfer 
in order to bridge the knowledge-to-practice gap in nursing practice. 

THEORETICAL FRAMEWORK 

Transfer of training has extensively been researched in psychology and education 
and goes back more than 100 years.24,25 Researchers have debated the nature, 
contexts and prevalence of transfer. As a result transfer is seen as a complex 
and dynamic process.25 In 1998 Baldwin & Ford published a review in which they 
provided an overview of existing transfer research and suggested directions for 
future research.26 In 2010 and 2018 they published an updated review of what 
is known and unknown in transfer research.25,27 Since the original review a lot of 
research was published that highlight factors relating to transfer and several models 
were developed to understand training transfer.28 However, as stated by Blume,28 
those studies often have methodological limitations. Furthermore, instruments 
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that measure training transfer often have questionable psychometric qualities 
and measure limited constructs of training transfer.29-31 The most frequently cited 
model of training transfer is that of Baldwin & Ford,26 later on further developed by 
Blume28 in the Dynamic Transfer Model. This model includes personal, contextual 
and training-related influencing factors. The Dynamic Transfer Model has a solid 
theoretical foundation based on decades of training transfer research.25-28 

THE DYNAMIC TRANSFER MODEL 

The Dynamic Transfer Model describes transfer as a dynamic process that 
unfolds over time.28 Three major groups of influencing factors for transfer have 
been identified, namely: 1) learner characteristics (e.g. motivation to transfer), 
2) the training design (e.g. content relevance) and 3) the work environment (e.g. 
supervisor support)25. The Dynamic Transfer Model describes an iterative cycle that 
includes intentions to transfer acquired knowledge, skills and attitudes directly after 
training, the first transfer attempt back on the job including evaluation of transfer 
outcomes and the integration of feedback to inform future decisions. Based on the 
performance outcomes and feedback the trainee may decide to discard or modify 
the acquired knowledge, skills and attitudes. The Dynamic Transfer Model allows 
for understanding of factors that impact the transfer process at different points 
over time.28 

OBJECTIVE 

Transfer is often considered from a cognitive psychological perspective, which is 
influenced by memory capacity, the mechanisms of knowledge encapsulation and 
a focus on specific situations.32 However, this shifts to a more context dependent 
social constructivism perspective in which contextual factors, social interactions 
and the individual perspectives of the context are increasingly considered of 
influence on transfer in literature. The Dynamic Transfer Model includes elements 
of both learning theories and therefore allows for a broad exploration of the concept 
of training transfer in nursing practice. To our knowledge the Dynamic Transfer 
Model has not (yet) been applied in healthcare settings and more specific the 
nursing context. The Dynamic Transfer Model is used as a strand throughout this 
dissertation. This way, this dissertation contributes to the scientific and theoretical 
understanding of CPD and more specific training transfer in nursing practice. 
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OUTLINE OF THE DISSERTATION 

All chapters in this dissertation refer to elements of the Dynamic Transfer Model, 
for which a derived model was created for this dissertation (Figure 1). Chapter 2 
describes a mixed method study that focusses on the first element, the Training box. 
The aim of the study was to identify intervention functions and policy categories 
that target behavior change of nurses regarding fall prevention. Chapter 3 
describes a scoping review that focusses on the healthcare context and healthcare 
professionals in the derived model of the Dynamic Transfer Model. The aim was 
to identify personal and contextual influencing factors of CPD in nursing practice. 
Chapter 4 includes a critical discussion paper regarding a single case study in 
which a nurse was followed over time (pre, during and post training, blue arrow in 
Figure 1). The aim was to describe the challenges in motivation to transfer training to 
nursing practice, aiming to provide critical insights to reevaluate the way educational 
activities are organized in nursing practice. Chapter 5 describes a developmental 
study of the Integrated Measure for Training Transfer in Nursing Practice (IMTT-
NP). The aim was to develop a questionnaire capable of assessing training transfer 
as an integrated construct, encompassing all factors influencing training transfer 
in nursing practice. And thus, including personal, contextual and training-related 
influencing factors of the derived model of the Dynamic Transfer Model. Chapter 6 
describes a quantitative study with the aim to describe the general perceptions of 
Dutch hospital nurses regarding factors that influence training transfer, using the 
IMTT-NP and identify different nursing groups for whom those factors may vary. 
This chapter also focusses on all elements of the derived model of the Dynamic 
Transfer Model. 
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ABSTRACT 

Background 
The need for effective continuing education is especially high in in-hospital geriatric 
care, as older patients have a higher risk of complications, such as falls. It is 
important that nurses are able to prevent them. However, it remains unknown which 
interventions change the behavior of nurses. Therefore, the aim of this study is to 
identify intervention options to change the behavior of hospital nurses regarding 
fall prevention among older hospitalized patients. 

Method 
This study used a mixed method design. The Behavior Change Wheel (BCW) 
was used to identify intervention functions and policy categories to change the 
behavior of nurses regarding fall prevention. This study followed the eight steps 
of the BCW and two methods of data collection were used: five focus groups and 
three Delphi rounds. The focus groups were held with hospital nurses (n=26). 
Geriatric experts (n=11), managers (n=13) and educators (n=13) were included in the 
Delphi rounds. All data were collected within ten tertiary teaching hospitals in the 
Netherlands. All participants were included based on predefined in- and exclusion 
criteria and availability. 

Results 
In Geriatric experts’ opinions interventions targeting behavior change of nurses 
regarding fall prevention should aim at ‘after-care’, ‘estimating fall risk’ and ‘providing 
information’. However, in nurses’ opinions it should target; ‘providing information’, 
‘fall prevention’ and ‘multifactorial fall risk assessment’. Nurses experience a 
diversity of limitations relating to capability, opportunity and motivation to prevent 
fall incidents among older patients. Based on these limitations educational experts 
identified three intervention functions: Incentivisation, modelling and enablement. 
Managers selected the following policy categories; communication/marketing, 
regulation and environmental/social planning. 

Conclusion 
The results of this study show there is a discrepancy in opinions of nurses, geriatric 
experts, managers and educators. Further insight in the role and collaboration of 
managers, educators and nurses is necessary for the development of education 
programs strengthening change at the workplace that enable excellence in nursing 
practice. 
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INTRODUCTION 

Healthcare systems require continuous innovation to meet the needs of patients 
and providers. Innovation and changes in healthcare, ask for nurses to continuously 
improve their knowledge and skills to provide safe, efficient and effective care.1 
In other words, current developments in healthcare systems require continues 
change in behavior of nurses which is mainly addressed by continuing education.2 
Furthermore, there is a growing awareness that research findings are not making 
their way into practice. This stimulates increased interest in finding ways to minimize 
what is described as ‘the knowledge-to-practice gap’. It requires a ‘transfer of 
knowledge’ in which nurses are able to apply new knowledge into practice (i.e. 
change their behavior).3 Despite a growing body of empirical research in this topic, 
the effectiveness and impact of continuing education in clinical practice remains 
underexplored. Does education really change the behavior of professionals? 

There are several reasons why continuous education in nursing practice needs 
attention. First, continuous innovation demands that nurses develop dispositions 
that are crucial to transfer new knowledge into practice2, i.e. change their behavior, 
such as creative and critical thinking, reflection skills and research awareness. 
Professional education tended to focus on acquisition of new knowledge (knows 
how) instead its application into practice (does). Continuing education remains 
largely didactic, even though the importance of shifting it to more participatory 
education has been noted in research. Second, scarcity of follow-up evaluations 
of continuing educational programs lead to a lack of evidence on how education 
can improve patient outcomes or how theoretical knowledge is applied in practice.4 
Third, nurses experience several inhibitors for participating in education programs. 
Often the education programs are mandatory, which results in a lack of intrinsic 
motivation.5  Furthermore, there are challenging conditions such as a high number 
of participants, shortage of budget, planning of educational activities and lack 
of familiarity with nurses’ educational needs.4,6 As nurses with state-of-the-art 
knowledge and skills are conditional for quality of care, the need for more evidence 
relating to the effect of educational programs is necessary.4 

This is especially relevant for the geriatric care. Worldwide, people are aging.7 
Meaning that hospital nurses increasingly encounter older patients in their daily 
work. Hospitals are a potential dangerous place for these patients, because of a 
higher risk for complications, such as falls.8-10 International incidence numbers of 
in-hospital falls vary between 2%-15% and costs resulting from falls alone have 
been reported between 0.85%-1.5% of the total healthcare expenses within the 
United States, Australia, European Union and United Kingdom.11,12 Moreover, older 
people who experience falls report increased anxiety and a reduced quality of 
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life.13 Because of the serious consequences of in-hospital falls, such as injuries, 
functional decline and prolonged hospital stays,10,14 it is important that nurses have 
the right attitudes, knowledge and skills to prevent them. Especially, because the 
possible lack of a caring attitude and knowledge among nurses is suggested as a 
barrier for successful fall prevention.15 

The transfer of new knowledge into practice requires behavior change. It is however 
unknown which intervention functions and policy categories target behavior change, 
in this study the behavior of nurses regarding fall prevention. Therefore, the aim 
of this study is to identify intervention options to change the behavior of hospital 
nurses regarding fall prevention among older hospitalized patients. Results of this 
study can then be used in the development of an education program regarding fall 
prevention. 

METHODS 

Design 
This study used a mixed method. The eight steps of the Behavior Change Wheel 
were followed (Table 1) in which two methods of data collection were used: five 
focus groups and three Delphi rounds.16,17 Data was collected between December 
2018 and July 2019. All methods were carried out in accordance with relevant 
guidelines and regulations. Written informed consent was obtained from all study 
participants. This study was approved by the ethics medical board of MMC (Maxima 
Medical Center) in Brabant, the Netherlands (N.18.146). 

Behavior Change Wheel 
To minimize the knowledge-to-practice gap, a framework targeting behavior change 
was used. There are several frameworks developed to address the complexity in 
defining, developing and evaluating interventions to change behavior, such as the 
Behavior Change Wheel (BCW). The BCW was developed from 19 frameworks of 
behavior change and consists of three stages and eight steps to change a target 
behavior (Table 1), in this study the behavior of nurses regarding fall prevention. 
At the center of the BCW lies the COM-B model (Capability, Opportunity, Motivation-
Behavior). In the COM-B model behavior is a result of an interaction between three 
components, which includes: Capability, which can be psychological (knowledge) 
or physical (skills); Opportunity can be social (societal influences) or physical 
(environment); motivation can be automatic (emotion) or reflective (beliefs, 
intentions).16,17
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Data collection 
In stage one (understand the behavior), we used a two round Delphi, using the 
method of Lynn, with experts in geriatrics (steps one to three) and focus groups, 
using thematic analyses, with hospital nurses (step four). 

In stage two (identify intervention options) and three (identify content and 
implementation options) we used again a Delphi round, using thematic analyses, 
with educational experts (step five, seven and eight) and a Delphi round with 
managers (step six) (Table 1). 

Table 1: Stages, steps, method of data collection and respondents.*
Stages of BCW Steps of BCW Method Respondents

1; Understand the 
behavior

1; Define the problem in 
behavioral terms

Delphi, method of 
Lynn

Experts in Geriatrics
First round, n= 11
Second round, n= 10
 

2; Select target behavior

3; Specify the target 
behavior

4; Identify what needs to 
change

Focus groups, 
thematic analyses 

Hospital nurses 
n= 26

2; Identify intervention 
options

5; Intervention functions Delphi, thematic 
analyses 

Educational experts
n= 13

6; Policy categories Managers
n= 13

3; Identify content and 
implementation options

7; Behavior change 
techniques

Delphi, thematic 
analyses 

Educational experts
n= 10

8; Mode of delivery

*)The first two columns show the stages and steps of the Behavior Change Wheel. Per step the used 
method for data collection is explained and the number (n=) and type of respondents that were included.

Stage one; understand the behavior (steps one to four) 
A two-round Delphi, using opinions of experts in geriatrics, was used to define, 
select and specify the target behavior (steps one to three). Eligible experts were 
medical doctors, nurse practitioners, nurse specialists and physiotherapists with 
further education in geriatrics. All experts worked in one of the ten tertiary Dutch 
teaching hospitals affiliated with the Research, Education and Nursing regarding 
Elderly (RENursE) consortium. Stage one of the BCW includes a lot of data and 
information on which consensus among experts is needed. Therefore, the method 
of Lynn was used to help with this process. Lynn is a quantification of a qualitative 
process, meaning that the item scores are interpretative and meaning or conclusions 
are based on context and interpretation.18 Experts answered open and closed 
questions. Closed questions were scored on a four-point Likert scale: irrelevant, 
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mainly not-relevant, mainly relevant, and highly relevant. For closed questions an 
item-content validity index (I-CVI) was determined. The I-CVI refers to the number of 
experts who defined the content relevant. The method of Lynn requires a minimum 
of five members as suggested in literature.19 Therefore we aimed to include one or 
two experts per hospital for each Delphi round.

In the first Delphi round experts were presented a definition of the behavior of 
nurses to prevent falls based on the Dutch guideline for fall prevention among 
older hospitalized patients.20 Experts were asked to determine the relevance and 
completeness of the definition. Next, experts were asked to determine which 
behaviors were most relevant for changing the behavior of nurses from a list of 
seven behaviors described in the Dutch guideline for fall prevention.20 Relevance 
was determined by answering four questions per behavior, relating to impact on the 
outcome, ease of change and measurement and impact on other related behaviors 
(Supplemental material 2).16,17 As a result of the first round a top three of target 
behaviors was derived, based on the I-CVI scores. In the second round, experts 
were provided an overview of the seven behaviors including the scores of the first 
round and were asked to give feedback and confirm the relevance of the top three 
of target behaviors.

For step four, semi-structured focus groups with nurses were used to identify their 
current behavior and perspectives regarding fall prevention. Eligible nurses needed 
to work at a ward where older patients were admitted, in one of the RENursE 
hospitals. Nursing students were excluded because of possible limited experience 
in caring for older adults. The aim was to reach a-priori thematic saturation based 
on the COM-B and to include six to eight nurses per focus group to ensure a 
variety of perspectives, but also small enough to prevent disorder.16,17 Nurses were 
asked about the themes: capability (knowledge and skills), opportunity (social and 
environmental influences) and motivation (emotional and reflective) regarding fall 
prevention. Furthermore, a patient case was presented during the focus groups to 
identify the current behavior of nurses. Based on the patient case nurses shared 
step-by-step the interventions they used (Supplemental material file 1). Finally, 
nurses were asked which behaviors of the Dutch guideline of fall prevention should 
be included in a fall prevention program. This way, the opinions of geriatric experts 
and nurses could be compared.

Stage two; identify intervention options (steps five and six) 
A Delphi round with educational experts was used to identify intervention options 
(step five). Educational experts were included for the innovative and didactic choices. 
All educational experts worked in one of the RENurse hospitals. Educational experts 
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received the results of the focus groups (step four) with the opinion of nurses 
described per COM-B factor. In the first Delphi round they were asked to complete 
a table in which intervention options could be selected per COM-B factor. This table 
is provided in the BCW. As it was important to understand the choices the experts 
made in their intervention options, we used open questions which were analyzed 
using thematic analyses. 

A one round Delphi was used to include the opinions of managers about policy 
categories to support or change the behavior of nurses (step six). Experts in 
management were middle managers as they are positioned between the wards 
and higher management with first-line responsibilities.21 All managers worked in 
one of the RENurse hospitals. Managers received the results of the focus groups 
with nurses described per COM-B factor. They were also asked to complete a 
table in which policy categories could be selected per COM-B factor. This table 
was provided in the BCW. Qualitative feedback about the reason for their choices 
and how they would use or implement the policy categories was also asked in this 
Delphi round and analyzed with thematic analyses.  

Stage three; identify content and implementation options (steps seven 
and eight) 
In the second Delphi round with the educational experts (after step five), the most 
selected intervention options per COM-B factor were shared with the educational 
experts and qualitative feedback was asked about how the intervention options 
could change the behavior of nurses and what modes of delivery were possible 
(step seven and eight). 

Setting 
This study was embedded in ten tertiary teaching hospitals in the Netherlands, 
affiliated in the RENurse consortium. All participants included in this study worked 
in one of the RENurse hospitals and were selected based on in- and exclusion 
criteria and availability. 

PROCEDURES 

Delphi rounds with experts in stages one to three of the BCW 
(steps one to three and five to eight) 
Each RENurse hospital has a nurse researcher (NR). The NR approached one 
or two experts from their own hospital by email including the information letter 
of the study. This way, 10 to 20 experts were included in each Delphi. Included 
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experts gave written consent and were contacted by the main researcher with 
further information about the study procedures and instructions. Further contact 
was by email, including sending and receiving questionnaires in the Delphi rounds. 
After each round data was processed and discussed within the research team and 
the next step of the BCW was prepared (Figure 1). 

 

 
Figure 1: Step-by-step process of the Delphi rounds. 

Focus groups with hospital nurses in stage one of the BCW (step 
four) 
All NRs of RENurse were asked to organize a focus group in their own hospital 
including six to eight nurses to ensure a variety of perspectives. All nurses gave 
written consent. The main and second researcher travelled to the hospitals for the 
focus groups. The main researcher was the interviewer, the second researcher 
made field notes, drew diagrams with the names of participants and helped with 
practical matters. All focus groups were audio-recorded and transcribed. 
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ANALYSIS 

Method of Lynn 
For closed questions in the Delphi an item-content validity index (I-CVI) 
was determined. The I-CVI refers to the number of experts who defined the content 
relevant. All scores of the experts were dichotomized in to relevant (mainly relevant/ 
highly relevant = 1) and not relevant (irrelevant/ mainly not-relevant = 0). Than the 
I-CVI was calculated: sum of the scores of the item / number of experts. An I-CVI 
score  ≥0.78 was considered relevant.18 

Thematic analysis 
A thematic analysis according to Braun and Clarke consisting of six phases 
was used to analyze the data of the focus groups.22,23 First the main and second 
researcher familiarized themselves with the data by transcribing all the focus group 
material and reading the transcribed material. The main and second researcher 
analyzed the transcripts independently. The initial codes formed a list of ideas 
about the data (open codes) and were then organized in broader categories based 
on repeated patterns (axial codes). The COM-B was kept in mind, but the open 
and axial codes were primarily data driven. Then the open and axial codes were 
combined with the pre-defined components of the COM-B (Capability, Opportunity, 
Motivation-Behavior).

Trustworthiness 
Trustworthiness was achieved by several strategies. Data triangulation was used 
by including multiple data sources; nurses, geriatric and educational experts 
and managers which increased the validity. Nurses, experts and managers were 
included from ten different hospitals in different areas of the Netherlands, resulting in 
a maximum heterogenic sample. Investigator triangulation increased the credibility 
of the data. A second researcher independently analyzed the data of the focus 
groups and results were discussed within the research team to foster reflexivity. This 
way any biases of the main researcher were discussed and reflected on. Theory 
and methodological triangulation was reached by including method of Lynn and 
COM-B as theories. Also, during the focus groups the five stages for focus group 
researchers were used to establish ground rules and consider ethical issues.24 At 
last, the consolidated criteria for reporting qualitative research (COREQ) were used 
to write this article.25 
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RESULTS 

Stage one; understand the behavior (steps one to four) 
The Delphi included 13 geriatric experts from six hospitals. Data was collected from 
December 2018-Februari 2019. Experts consisted of nurses (n=5), physiotherapist 
(n=1), medical doctors (n=4) and nurse specialists (n=3). The first round was 
completed by 11 experts, the second round by 10 experts. Due to work or private 
related issues two medical doctors did not complete both rounds and one medical 
doctor did not complete the second round. 

All experts shared the opinion that the definition according to national guidelines 
was relevant (ICVI=1). Qualitative feedback of the experts resulted in two minor 
adjustments, resulting in the following definition: Improvement of applying fall 
prevention and repressive interventions by nurses, working in hospitals, according 
to the national guideline; “prevention of falls regarding elderly people”. 

Seven target behaviors were derived from the national guideline for fall prevention.20 
Experts find ‘after-care (care post fall)’, ‘estimating fall risk’ and ‘providing 
information’ the most promising target behaviors (Table 2, respectively a mean I-CVI 
of 0.82, 0.80 and 0.79). They estimate the impact as highly relevant (respectively 
an I-CVI of 1.0, 0.91 and 0.91) to the desired outcome and think that the target 
behaviors have a relevant impact on other related behaviors (I-CVI of 0.82-0.73-
0.82). In experts opinions estimating fall risk is a relevant target behavior as fall 
prevention starts with a thorough assessment, carried out by nurses when patients 
are admitted in a hospital. Providing the right knowledge to patients and their 
families is essential in preventing falls. Nurses should be able to provide this 
information and increase awareness among patients and families. After-care is 
important according to experts as hospitals should have an open registration and 
dialogue culture to stimulate learning opportunities. But is also important for patients 
as they may experience increased anxiety or other negative outcomes. 

Expert (physiotherapist): “When a fall has occurred, the right after care 
needs to take place to prevent anxiety for falls, functional decline and 
prolonged hospital stay.” 
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Table 2: Relevance of seven target behaviors derived from national guideline of fall 
prevention.

How much 
impact will 
changing the 
behavior have 
on the desired 
outcome?

How likely 
is it that the 
behavior can 
be changed?

How likely 
is it that the 
behavior 
will have an 
impact on 
other, related 
behaviors?

How easy is 
it to measure 
the behavior?

Total ICVI 
score (m)*

Estimating fall 
risk

0.91 0.82 0.73 0.73 0.80

Risk 
assessment

0.82 0.82 0.64 0.45 0.68

Fall prevention 0.82 0.82 0.73 0.50 0.72

Compliance of 
elderly patients

0.45 0.36 0.64 0.18 0.41

Organization of 
care

0.82 0.82 0.73 0.36 0.68

Providing 
information

0.91 0.91 0.82 0.5 0.79

After-care (care 
post fall)

1.0 0.64 0.82 0.82 0.82

Item-Content Validity Index (I-CVI) scores based on four-point Likert scale. Mainly relevant or highly 
relevant= 1, irrelevant or mainly not relevant= 0.
*) Total ICVI score based on ICVI scores of four questions per target behavior. (m)= mean.

Nurses’ behavior and perspectives regarding fall prevention were included by 
focus groups in five different RENurse hospitals. In total 26 nurses were included. 
Two focus groups included less than six nurses, because of last minute cancellation 
of the participant. The other five hospitals did not succeed in organizing a focus 
group due to organizational limitations. All focus groups were held in January 2019 
and lasted between 55 and 75 minutes. The average years of working experience 
was 12 (2-30) years. Nurses worked on different wards; surgeon ward (n=7), internal 
medicine ward (n=15), combination ward (n=1) and acute care ward (n=3). 

A priori thematic saturation was reached as no new codes emerged from the 
data. No codes derived from the data that could not be combined with the pre-
defined themes of the COM-B. The results are described per element of the 
COM-B. Diagrams were made for capability, opportunity and motivation elements 
(Supplemental material file 3, 4, 5). Themes are supported by quotes with number 
of focus group (F), number of participant (R) and years of working experience (Y). 
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Capability (knowledge, skills) 
Nurses report limited knowledge regarding fall prevention among younger 
colleagues, but also among medical doctors, patients and families. In nurses’ 
perspectives limited knowledge is a barrier for applying fall prevention interventions 
according to national guidelines. 

F4R1Y11: ‘It helps when there is an adequate nursing team. Younger nurses, 
who finished their education two months ago, have limited expertise.’ ‘…..
Patients and family think falls are related to getting older and is considered 
normal.’ 

Although nurses report limited knowledge of others, they themselves also have 
unconsciously a lack of knowledge. They have limited knowledge about the 
presence of local and national guidelines regarding fall prevention. Several nurses 
did not know whether there is patient information material available in their hospital. 

F3R3Y2: ‘….If there is a local guideline, I think so. I have to say very honestly 
that I do not know it, we do not use it….’ ‘….information leaflets about fall 
prevention? I do not know. F3R3Y23: ‘No, me neither.’ 

Moreover, nurses think that falls among older patients who are confused is not 
preventable. 

F2R3Y9: ‘When we evaluate fall incidents, most of the time we conclude 
that we could have prevented it, not always though, because there are also 
confused older people. You can apply interventions and they still fall out 
of bed.’ 

Finally, according to nurses fall prevention is of low priority in most hospitals and 
does not play an important role in daily nursing practice. 

F2R3Y9: ‘It really is underexposed. The need is not recognized. There is 
insufficient awareness of the need that we should do a risk assessment at 
admission and apply preventive interventions.’ 

Opportunity (social, environmental influences) 
Nurses think that hospitals are not prepared for the increase of older people. They 
describe a lack of mobilization tools, there are slippery bathroom floors, wards with 
no toilet rails, or wrong placed grab bars and support rails. 
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F2R5Y11: “……Toilets are not high enough, toilets are too small for save 
mobilization, there are no support rails. Things like that….” 

Processes are often limited to single wards instead of hospital wide and therefore 
conditions are different. Technology is sometimes supportive and sometimes 
obstructive. They describe a lack of communication tools or a diversity of electronic 
patients files. 

F2R4Y8: “….On the Geriatric ward, we use sensors, at Psychiatric ward they 
have extra low beds for fall prevention, at Neurology they have fall-out fall 
prevention mats. I think that’s strange.” 

Motivation (emotions, beliefs) 
Nurses feel motivated and responsible to prevent falls as they do not want their 
patient to experience a fall. When nurses take control to change conditions, their 
efforts lead to few results because of managerial decision processes. Which effects 
their motivation negatively. Furthermore, nurses experience stress because of 
workload and limited staff occupation. Both influence their motivation in a negative 
way. 

F5R3Y1: “Motivation comes from two ways, you do not want your patient to 
get injured, and when a patients falls, it causes a lot of hassle….” 

Behavior 
Based on a patient case the current behavior of nurses was identified. Nurses 
experience a lack of completion of the nursing assessment when patients are 
admitted in the evening or at night. As a result, the estimation of the fall risk is 
sometimes not completed. A multifactorial fall risk assessment is, according to 
nurses, currently not a part of fall prevention care in their hospitals. Fall prevention 
interventions are most of the time related to optimizing vision and hearing abilities 
of patients and providing tools for mobilization. Nurses experience limited 
multidisciplinary collaboration and therefore a lack of multidisciplinary interventions 
relating to mobilization and nutrition programs. And when nurses are anxious their 
patient will fall, they often use physical restraint interventions. Nurses find it very 
difficult to involve older patients in their care. Some nurses experience patients and 
families as a barrier because they do not listen or follow instructions. Nurses think 
they do not have the right knowledge and tools to provide sufficient information to 
them. Furthermore, nurses experience a limited culture of safety.26 Some hospitals 
do not register and evaluate fall incidents on a regular base.
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F3R3Y23: “Registration of falls depend on degree of injury.” F3R1Y18: ‘It 
depends on who works, whether or not it is registered.” 

At last nurses were asked which of the behaviors of the Dutch guideline were most 
promising to change. Answers were divers, but in most nurses’ opinions, ‘providing 
information’, ‘fall prevention’ and ‘multifactorial fall risk assessment’ are the most 
promising target behaviors. Arguments for these target behaviors were broad, but 
mainly related to the knowledge deficits nurses’ experience. 

Stage two; identify intervention options (steps five and six) 
In step five, the Delphi included 14 educational experts from eight different hospitals 
of the RENurse consortium. One educational expert did not complete the Delphi due 
to limited time. Data was collected between March and April 2019. Table 3 shows 
the number of educational experts who selected certain intervention functions which 
are described in the BCW per COM-B component. 

Table 3: Selection of intervention functions*

Psychological 
capability 11 5 8 3 2 9 5

Physical 
Opportunity 5 1 2 10 3 10

Social 
opportunity 2 6 7 5 1 5 11 3

Reflective 
Motivation 4 6 11 3 2 9 5

Automatic 
motivation 2 3 8 1 7 7 6

*) Number of educational experts who selected certain intervention functions which are described in 
the Behavior Change Wheel per COM-B component.

In step six, the Delphi included 13 managers from seven different hospitals of the 
RENurse consortium. Managers came from two different levels, namely head of 
nursing ward (n=8) and higher business managers (n=4). The heads presented 
different nursing wards; surgical ward (n=1), internal medicine ward (n=7), 
combination ward (n=2) and learning academy (n=3). Data was collected between 
May and June 2019. Table 4 shows the number of managers who selected certain 
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policy categories which are described in het BCW per COM-B component. In the 
same Delphi round, managers were asked to give qualitative feedback about their 
choices. Results are described below per COM-B component. 

Table 4: Selection of policy categories*

Psychological 
capability 9 10 2 10 5 4 4

Physical 
Opportunity 3 3 9 3 2 11 8

Social 
opportunity 7 5 3 6 1 10 8

Reflective 
Motivation 7 8 3 8 2 8 5

Automatic 
motivation 6 5 1 6 2 8 6

*)Number of managers who selected policy categories which are described in the Behavior Change 
Wheel per COM-B component. 

Capability (knowledge, skills) 
To stimulate psychological capability most of the managers selected communication 
/ marketing, guidelines and regulation as policy categories. Communication and 
marketing is often chosen to improve knowledge and stimulate intrinsic motivation 
of nurses. 

P: “However, the intrinsic motivation of nurses to reduce fall incidents is in 
my opinion determined by communication/marketing….” 

P: “Digital communication could have, in my opinion, a major contribution in 
improving knowledge. Imagining situations by, for instance, Virtual Reality.” 

A small number of managers emphasizes more on involving nurses in their 
communication policy. 

P: “In my opinion, to improve the knowledge, attitude and skills of nurses, 
it is important to have frequent conversations about why, how this can 
be implemented in daily practice, about nursing leadership and to place 
responsibility with nurses.” 
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Guidelines and regulations are often chosen as categories with the means to 
facilitate nurses. 

P: “….It is important that nurses receive the right information, understand the 
importance, know what is expected of them and receive sufficient support.” 

P: “protocols based on guidelines, regulation and legislation should be 
present. They also should be implemented and be available for nurses.” 

Opportunity (social, environmental influences) 
Most of the managers selected fiscal measures, service provision and environmental 
/ social planning as policy categories to create awareness and stimulate leadership. 

P: “the role of the manager is to facilitate nurses who can be initiators. 
Use the qualities in the team. Facilitate nurses who can use Evidence Based 
Practice, clinical reasoning and coaching.” 

P: “…We also create awareness that registrations can lead to awareness in 
higher management and therefore may lead to action.” 

P: “Awareness among managers of misplaced thrift? Integrative approach 
is necessary in accommodation and logistics structures. Stimulate nursing 
leadership en facilitate important conditions. Multidisciplinary consultation 
could help create awareness and improve knowledge.” 

Motivation (emotions , beliefs) 
To influence motivation of nurses managers mainly selected communication/
marketing, guidelines, regulation and environmental/social planning as policy 
strategies. By this way, they try to influence the intrinsic motivation of nurses, 
create a cultural change and empower nurses. 

P: “nurses need to be empowered. They are trained to analyze, research, 
improve, etc. To express this in daily practice nurses need coaching, time 
to think, discuss problems and mental support.” 

P: “in my opinion a culture change is necessary for nurses to look at 
themselves objectively and to be critical of their own work and responsibilities 
and to look themselves for solutions of nursing problems.” 

P: “The intrinsic motivation of nurses is, in my opinion, determined by policy 
strategies such as communication/marketing, context/social adaptions and 
possibilities for specific service provision.” 
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Stage three; identify content and implementation options (steps 
seven and eight) 
Steps seven and eight were included in one Delphi round with educational experts. 
Of the 14 included experts, four educational experts did not complete this round 
due to time limitations. Educational experts received the results of Table 3 and 
were asked to give qualitative feedback about the content and way of delivery 
of the selected educational categories. Results are described below per COM-B 
component. 

Capability (knowledge, skills) 
Educational experts selected education, incentivisation and modelling as 
interventions to influence capability. Educational experts mention a diversity 
of possible examples. Interventions can target asking critical questions about 
guidelines or discussing a patient case. Nurses should also be stimulated to gain 
insight in the benefits of fall prevention, such as improving quality of care. 

P: “The best method is for nurses to intrinsically realize that it is of upmost 
importance to work on being capable.” 

P: “Nurses should discuss patient cases together. …Together with 
colleagues discuss what new insights were discovered.” 

P: “When it comes to knowledge transfer, fall prevention should be priority 
at an educational moment at the ward. Each week a critical question could 
be asked about, for instance, a local guideline of patient case.” 

Opportunity (social, environmental influences) 
According to educational experts, nurses should be encouraged to change the 
physical context they are working in. However, important preconditions such as 
financial possibilities are necessary. 

P: “It is important that knowledge transfer is wide and context based 
implemented.” 

P: “Listening to healthcare professionals is important. How is it possible 
that materials are out of stock, joint agreements need to be made about 
that, or checked who is involved and how processes run. Then reward when 
improvements are found and time needs to be available for implementation.” 

Educational experts find modelling the most important intervention to influence 
social opportunity. Working multidisciplinary together with other nurses, 
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physiotherapists, patients and families is a central theme that can be stimulated 
by offering opportunities for consultation. The content can aim at, for instance, 
intervision, patient case reviewing, education and modelling. It is important that 
nurses have the opportunity to learn with and from each other on the ward. 

P: “Multidisciplinary collaboration is increasing in importance. A community 
of practice can stimulate this. Asking a question at a colleague at the coffee 
machine is also learning. Shadowing other disciplines gives insight in other 
functions and processes. 

Motivation (emotions, beliefs) 
By incentives, environmental restructuring and modelling nurses can be motivated to 
use and implement fall prevention interventions. By visualization (smart reminders, 
posters) nurses can be alerted and complimented. Nurses, who are role models, can 
support colleagues by motivating them. It is also possible to include a competition 
element to influence motivation. 

P: “Why are computer games so popular? Because good games consist of 
nothing else than a combination of fun and rewards: you want to achieve 
the next level, you hear positive tunes when you win something, there are 
extra bonuses and credits to achieve. They are drives to continue. You want 
to improve yourself or win from your opponent. This competition element 
can work very powerful.” 

Link between policy categories and intervention functions 
The BCW provides an overview of the link between intervention functions and policy 
categories. The top three of intervention functions selected by the educational 
experts are; Incentivisation, modelling and enablement. The top three of policy 
categories selected by the managers are: communication/marketing, regulation and 
environmental/social planning. When both are integrated in the matrix of Table 5 a 
discrepancy becomes visible. The policy category communication/marketing does 
not enable nurses, regulation does not support modelling and environmental/ social 
planning does not incentive nurses and support modelling. A mismatch becomes 
visible in four out of nine of the selected categories and intervention functions. 
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Table 5: matrix of links between intervention functions and policy categories. *
Intervention functions

Policy categories

Communication/ 
marketing

ⱱ ⱱ x

Guidelines

Fiscal measures

Regulation ⱱ x ⱱ

Legislation

Environmental / 
social planning

x x ⱱ

Service provision

*) Grey boxes are intervention functions and policy categories that support each other. White boxes 
do not.
ⱱ: there is a match between policy category and intervention function.
X: there is a mismatch between policy category and intervention function.

DISCUSSION 

This study aimed to identify interventions to change the behavior of hospital nurses 
regarding fall prevention among older hospitalized patients. Although several 
interventions have been identified by different experts, the results especially show 
the discrepancies between the opinions of nurses, geriatric and educational experts 
and managers. 

The most notable discrepancy became visible between the geriatric experts 
and hospital nurses. In the experts’ opinions ‘after-care’, ‘estimating fall risk’ 
and ‘providing information’ are the most promising target behaviors (Table 2). 
However, in nurses’ opinions the target behaviors should be; ‘providing information’, 
‘fall prevention’ and ‘multifactorial fall risk assessment’, demonstrating a mismatch 
in opinions which behaviors should be targeted in a fall prevention program. 
An important inhibitor in nursing education is the fact that needs of nurses are 
often not included in the development of educational activities.4,6 Those educational 
activities are often didactic in nature, instead of encouraging nurses to take initiative 
and direct their own learning.4 Furthermore, a recent study of Smit et al. showed 
that education often receives little attention in the development of multicomponent 
interventions.27 Thus, to make continuing education programs more effective, nurses 
need to have a more participatory role in their learning.4 And the needs of nurses 
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needs to be included in the development of educational programs. The results also 
underline the need for more collaboration between managers, educational experts 
and nurses in the development of education programs. 

The fact that current education regarding fall prevention may be insufficient may 
explain why nurses in this study not only report knowledge deficits of others, but also 
themselves have a lack of knowledge. The lack of knowledge regarding local and 
national guidelines and the availability of patient information is alarming. Nursing 
care increasingly involves older patients and nurses’ knowledge is associated with 
the quality of care received by older patients.28-30 As mentioned before, current 
learning methods are often didactic. Didactic, formal learning interventions lead to 
few results in workplace and emphasize on education rather than improving one’s 
practice.31 And therefore, may not change the behavior of nurses and impact patient 
outcomes.31 This may explain why the compliance of nurses in this study in applying 
fall risk assessment and fall prevention is low. 

Another notable discrepancy was found between the managers and the educational 
experts. The selected interventions of the managers and educators show that 
communication/marketing does not enable nurses in their behavior, regulation does 
not support modelling and environmental/ social planning does not incentive nurses 
nor supports modelling (Table 3, 4, 5). There is little research about the important 
role managers and educators have in empowering nurses to deliver excellent care.32 
A strong collaboration between practice and education, a positive organizational 
culture and managers’ supporting role influence the impact of education on 
practice.33 Managers should create positive cultures by being role models, support 
personal development plans and by working together with education colleagues.33 
Results also show that collaboration between practice and education providers is 
difficult.33 This study demonstrated a mismatch too, and as previous research stated, 
the facilitation of workplaces that enable excellence in nursing care will not occur 
without active and improved collaboration between managers and educators.32

The lack of important preconditions, such as the availability of mobilization tools, 
also underline the crucial role of workplaces in providing the right care. A result 
that is consistent with previous research about experienced barriers by nurses for 
successful fall prevention programs.34 Nurses take limited control to change these 
conditions, but when they do, their efforts lead to few results because of managerial 
decision processes, which influences their motivation in a negative way. Therefore, 
managers need to facilitate the opportunity for nurses to deliver patient-centered 
care.21 A study of Fonda et al. (2006) stated that environmental support and strong 
leadership were successful strategies for implementing fall prevention programs.35
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This study included several strategies to maximize trustworthiness. However, there 
were also some limitations. Often, Delphi studies consist of more rounds than two. 
Due to time limitations it was not possible to include more rounds. This limited the 
possibility for more in-depth questions. However, consensus was reached within the 
different rounds among experts. Due to work load on wards some nurses were not 
able to attend the focus groups and five hospitals did not succeed in organizing a 
focus group, this limits the generalizability of the results. However, saturation was 
reached and the diversity in contexts led to rich and interesting data. Nine out of ten 
hospitals participated in the study by including experts and nurses in at least one 
of the eight steps of the BCW. In this study the BCW was used as a framework to 
identify interventions for behavior change. The BCW may not have been the best 
framework to identify those interventions. But following these steps also showed 
the discrepancies between managers, educational experts and nurses. They were 
included in the steps of the BCW where their responsibilities in real practice also 
lies. The results therefore show an important collaboration inhibitor for continuing 
nursing education in nursing practice. 

CONCLUSION 

Several interventions were identified with the aim to change the behavior of 
nurses.16,17 However, this study specifically showed the mismatch in perceptions 
between hospital nurses, geriatric experts, educators and managers, regarding how 
this behavior should be changed. This mismatch should be investigated further, 
as excellence in nursing care cannot be achieved without active and improved 
collaboration between nurses, managers and educators. This is also underlined by 
the knowledge-to-practice theories. ‘Knowledge-to-practice is about an exchange 
of knowledge between relevant stakeholders that results in action. To achieve this, 
appropriate relationships must be cultivated. This requires the identification of 
relevant stakeholders and establish a common understanding of knowledge-to-
practice’(Graham, 2006, p.22).3 Therefore, to minimize the knowledge-to-action 
gap, further insight in the role and collaboration of managers, educators and nurses 
is necessary for the development of education programs strengthening change at 
the workplace and enable excellence in nursing practice.
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Supplemental material 1; Interview guide focus groups with nurses 
Phase 0: 
General opening 

What comes to your mind when you think of fall prevention?
Do you know any protocol or guideline regarding fall 
prevention?
Are there information leaflets available for patients and family 
members?

 

Phase 1: 
Presentation of case study 

Presentation of case study involving 70 year old patient with 
high risk of fall incident. 

Questions relating to case study:
What happens if patient in case study presents himself at 
your ward?

Phase 2: 
Facilitators 

Barriers

What are facilitators for applying fall prevention 
interventions?

What are barriers for applying fall prevention interventions?

Phase 3: 
Facilitators and barriers relating to 
COM-B model.  

Capability (Knowledge and skills)
Are you capable in applying fall prevention?

Opportunity (Social, Physical)
Do you have the opportunity to apply fall prevention?

Motivation (automatic, reflective)
Are you motivated to apply fall prevention?
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Supplemental material 2; Step 2 Behavior Change Wheel 

Target behaviors

Impact of 
behavior change

Likelihood 
of changing 
behavior

Spillover score Measurement 
score

Risk assessment

Multifactorial fall 
risk assessment

Fall prevention 
interventions

Compliance of 
elderly to fall 
prevention plan

Organization of 
care

Education and 
communication 

Aftercare (after 
fall incident)

Rate as: unacceptable, unpromising but worth considering, promising, very promising
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Supplemental material 3; Diagram of data focus groups: Capability (knowledge, skills) 

Capability

Physical Skills Not relevant/ nurses have 
physcial skills 

Psychological

Knowledge

Unconsciously 
incompetent

Nurses have limited 
knowledge about 

guidelines/protocols

Nurses have limited 
knowledge about fall risk 

screening in nursing 
assessment

Nurses tend to use 
freedom-restricting 

interventions 

Nurses use general fall 
prevention interventions, 

not interventions from 
guideline. 

Knowledge of nurses and 
doctors is limited

Nurses find it difficult to 
take care of patients with 

cognitive disorders

Self-reported limited 
knowledge, but also self-

reported 
competence/skills

Knowledge is also limited 
among doctors

Knowledge of patients 
and family is limited 

Falls are normal/ belongs 
to aging

Limited ability for nurses 
to use communication 

tools to inform patients 
and families 

Compliance of patients is 
limited

Cognitive and 
interpsersonal skills

Nurses think they are 
capable/competent in 
using interventions for 
falls and fall prevention

Memory, attention and 
decision processes

Fall prevention is not a 
common part of nursing, 

it has no priority. 

Behavioural regulation

Electronic patient files are 
helpful with reminders, 
checks and automatic 

consultation 

Incidence reports are very 
limited



46

Chapter 2

Supplemental material 4; Diagram of data focus groups: Opportunity (social, 
environmental influences) 

  

Opportunity

Physical Environmental context 
and resources

Organization of care

Limited tools 
(mobilization)

Construction (tresholds)

Process of care 
(visitation hours)

Technology

Supportive (electronic 
patient files)

obstructive (no suitable 
comm tools) 

Social Social influences

collaboration

No/limited 
multidisciplinary 

collaboration

No/limited collaboration 
with patient and familiy

Collaboration with 
expert 

consultant/colleague is 
positive

No registration culture 

No/limited registration 
of falls

No/limited evaluation of 
falls

No open dialogue 
culture
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Supplemental material 5; Diagram of data focus groups: Motivation (emotions, beliefs) 

Motivation

Reflective

Professional/ social role and 
identity

Nurses expercience/ show 
limited leadership to change 

care

There is limited priority and 
awareness related to fall 

prevention among younger/ 
less experienced nurses

Beliefs about capability
Nurses feel self-confidenced 

and are positive about 
perceived competence

Optimism

Beliefs about consequences
Nurses feel motivated as they 
do not want their patient to 

experience a fall

Intentions Nurses do not know what else 
they should do to prevent falls 

Goals

Nurses feel responsible for 
patient but cannot achieve 

their goal because of 
organizational limitations

Automatic

Reinforcement No open registration culture

Emotion
Nurses experience stress 
because of workload and 
limited staff occupation
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ABSTRACT 

Background 
Continuing professional development (CPD) in nursing is defined as ‘a life-long 
process of active participation in learning activities that assist in developing 
and maintaining continuing competences, enhancing professional practice, and 
supporting achievement of career goals’. Research has shown that inability to 
access resources and activities for CPD influences quality of care and adversely 
affects nurses’ satisfaction, recruitment and retention. Although more and more 
research regarding CPD is done, a comprehensive overview about the needs of 
nurses for successful CPD is missing. 

Aim 
Systematically synthesize research about factors that influence CPD over a nursing 
career. 

Design 
Scoping review, using the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses extension for scoping reviews ensuring all quality standards are met. 

Method 
Between February and April 2020 the electronic databases CINAHL, PubMed, 
Scopus, Psychinfo and Eric were searched as well as reference lists of included 
papers. Papers published in peer-reviewed journals were included without 
restrictions on publication date, design or setting. Thematic analysis was done to 
synthesize the data.

Results 
The search yielded 2673 papers of which 60 papers were included. Analyses 
showed that factors that influence CPD differ over a nursing career, which led to 
the identification of three groups; newly graduated nurses, experienced nurses 
and experienced nurses with ambitions for advanced roles. Furthermore, analyses 
showed that factors for all three groups are related to personal and contextual 
facilitators and barriers. Newly graduated nurses find it important to be an accepted 
member of the team. They experience barriers when integrating into the nursing 
profession, where they for instance experience workplace incivility. Experienced 
nurses experience contextual barriers related to a lack of supportive structures 
and inaccessibility of CPD resources. There is limited time and availability of role 
models and a lack of support from managers and other colleagues. Moreover, the 
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clinical care dynamics influence their ability to pursue CPD. For the experienced 
nurses with ambitions for advanced roles, an important barrier is that nursing culture 
emphasizes direct patient care. Often it is unclear what the value is of new nursing 
roles which makes it difficult for them to develop these. 

Conclusion 
All nurses strive for CPD. However, organizations need to recognize nurses' 
personal goals and unique strategies as this leads to different needs in CPD. 
In addition, resources must be made available and accessible before CPD can be 
successfully pursued by all nurses. 
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INTRODUCTION 

Healthcare systems constantly change due to technological and scientific 
innovations and an increase in demands and needs of patients. This urges nurses 
to continuously develop their knowledge and skills in all nursing settings and divers 
areas of development such as clinical, administration and research.1,2 Continuing 
professional development (CPD) in nursing is defined as: “a life-long process of 
active participation by nurses in learning activities that assist in developing and 
maintaining their continuing competence, enhancing their professional practice, and 
supporting achievement of their career goals”(Pool, 2015, p.14).3 Other synonyms 
of CPD in nursing are continuous nursing education and life-long learning.4 There 
are several reasons why CPD in nursing practice is a challenge. 

First, the effects of educational activities on patient outcomes are not 
straightforward. Lack of follow-up evaluation means that there is little evidence 
that knowledge and skills acquired in education are applied in practice or, wider, 
that educational activities of nurses improve patient outcomes.5 Some studies 
describe the positive impact of CPD on patients, professionals and organizations.6-10 
However, an extensive review about the effects of educational activities and 
workshops for healthcare professionals, showed that the effect on professional 
practice and patient outcomes was small.11 Furthermore, most of these studies 
have methodological limitations. They often use (self-reported) questionnaires and 
interviews to determine the impact of CPD.12-15 

Second, there is a growing awareness in literature that knowledge and skills 
acquired in training are not making their way into practice, also known as ‘the 
knowledge-to-practice gap’. It requires a ‘transfer of knowledge’ in which nurses 
are able to apply new acquired knowledge and skills into practice.16 Transfer is a 
complex concept which is influenced by several factors. The Dynamic Transfer 
Model describes transfer as a dynamic process that unfolds over time.17 It includes 
three phases and personal (for instance motivation) and contextual (for instance 
support from supervisor and colleagues) influencing factors.17 The importance 
of contextual factors for transfer to occur is also described in other studies.4,16,18 
Workplaces differ in providing educational activities, in job autonomy and workplace 
culture1,19,20 and the accessibility to knowledge and experiences is influenced by 
hierarchy and cultural practices.3 Research shows that motivation to pursue CPD 
activities may be different depending on the career trajectory of nurses.3 

Inability to access CPD influences quality of care and adversely affects job 
satisfaction, recruitment and retention.4 At this moment, a comprehensive overview 
of factors that influence CPD in nursing practice is missing. Therefore, this review 
included the following research questions: 1) what are the personal and contextual 
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factors that influence CPD in divers settings and areas of nursing practice? 2) do 
these factors differ over a nursing career?

METHOD 

Design 
A scoping review was conducted according to the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses extension for scoping reviews (PRISMA-
scr).21 By using PRISMA-scr this scoping review used a systematic approach to 
identify factors that influence CPD in nursing practice and knowledge gaps in 
current literature. The scoping review consisted of the following steps: 1) formulating 
the research questions, 2) search for relevant studies, 3) selecting papers based 
upon predefined in- and exclusion criteria, 4) data extraction, 5) data synthesis. 

Eligible criteria 
Papers were included in this review if they focused on factors that influence 
CPD in nursing practice. The search was restricted to papers published in peer-
reviewed journals, written in English. There were no restrictions on publication date, 
design or setting, because the researchers wanted to include a broad range and 
comprehensive overview of factors that influence CPD in nursing practice. Papers 
that discussed the development of learning interventions for nursing curricula or 
exclusively included nursing students, physician assistants and advanced practice 
nurses were excluded, as this review has a focus on nursing practice. Furthermore, 
the scope of this review did not include outcomes or effects of CPD as the diversity 
in published papers about this subject makes comparison of results difficult. 

Information sources and search strings 
Before a search was executed in electronic databases, three researchers (LH, 
KM-vN, JC-K) independently drafted a search strategy. These strategies were 
compared and when consensus was reached about the combinations of Medical 
Subject Headings (MeSH) and other relevant (open) search terms, expert advice 
was sought from two experienced library information specialists in two different 
hospitals. This resulted in a final search strategy for PubMed, which was transformed 
to fit other databases (CINAHL, Scopus, Psychinfo) with the aid of the Institute of 
Evidence Based Healthcare Systematic Review Accelerator.22 These search strings 
were also checked by the research team (KM-vN/LH) and an experienced library 
information specialist. For a comprehensive overview of the search terms and 
search strings used in the divers databases see supplemental material, Table 5. 
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For database ERIC the help of the experienced library information specialist was 
also sought. The main literature search was executed between February 2020 
and April 2020. All papers (n=2673) were exported to Endnote where duplicates 
were removed. Then, papers were exported to Rayyan (a web application to help 
systematically conduct a scoping review).23  

Selection of eligible papers 
The in- and exclusion of papers consisted of three rounds (Figure 1, Flow Diagram): 

First, all papers in Rayyan (n=1292) were independently screened for eligibility on 
basis of title and abstract by three researchers (LH, KM-vN, JC-K). In Rayyan, the 
reviewers could indicate if they wanted to include, exclude or maybe include each 
paper. At first blinds were on, so researchers were not influenced by each other’s 
decisions. When the researchers were finished screening, the blinds were off and 
conflicts were resolved by discussion. 

In the second round, all papers (n=100) that were included in the first round 
were screened in full independently by all three researchers (LH, KN-vN, JC-K). 
The researchers again decided based upon the in- and exclusion criteria which 
papers they wanted to in- or exclude. Again, conflicts were resolved by discussion. 
This resulted in the final inclusion of 49 papers. 

In round three, all reference lists of the included papers (n=49) were scanned to 
identify any papers that may have been missed in the initial database searches. 
This resulted in the inclusion of another 11 papers. Therefore, in total, 60 papers 
were included in the review.  
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synthesis 
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included papers (n=49) 

 An additional 11 papers 
are included 

Figure 1: Prisma Flowchart 

Data charting process 
The first draft of a data charting form was developed by the main researcher (LH) 
and discussed within the research team. The charting form captures relevant 
information on key study characteristics, population characteristics and detailed 
information about factors that influence CPD in nursing practice. The main 
researcher (LH) electronically extracted data into the charting form, to reduce the 
chances of data-entry errors. The other members of the research team checked 
the form for accuracy. The results were then discussed within the research team 
where disagreements and inconsistencies were resolved.

Synthesis of results 
For the synthesis of the results thematic analyses were used according to the 
method of Braun and Clarke.24 It consists of six steps. First, the researchers (LH, 
KN-vN, JC-K) familiarized themselves with the data. They read all included papers 
in full and then they extracted data with the pre-defined extraction form, in which all 
relevant data of the papers were included. In step two, initial codes were generated. 
This led, in step three, to the identification of four main themes; context facilitators, 
context barriers, personal facilitators and personal barriers. The results of all papers 
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were transferred to a new table and divided in the four themes. Further analysis 
of the data (step four) within the four themes showed differences in data referring 
to career trajectories of nurses and led to the identification of three groups (step 
five); newly graduated nurses, experienced nurses and experienced nurses with 
ambitions for advanced roles. Results are therefore described in contextual and 
personal facilitators and barriers for the three identified nursing groups (step six). 

RESULTS 

Characteristics of included papers 
Of the 60 papers included in this review 38 used a qualitative design, 14 used 
a quantitative design and 8 papers used a mixed method design. In 33 papers 
registered nurses were included and in 13 papers a mix of participants was used. 
For instance, a combination of nurses, academia, professional associations or 
staff in educational positions. Only one paper included exclusively managers 
and 13 papers included no participants as they were literature studies or opinion 
papers. Most of the papers were conducted in the USA, Canada and Australia 
(n=40) and published after 2005 (n=52). The papers focused on different nursing 
settings, for instance mixed settings (a combination of at least two different 
settings), hospital and educational settings. The areas of development were 
mostly broad in the included papers, focusing on continuing nursing education 
and professional development. Supplemental material Table 6 provides an overview 
of the characteristics of all included papers and Table 1 shows some summarizing 
characteristics of the included papers. 

Table 1 Characteristics of included papers
Characteristics Number of papers

Year of publication
< 2000 
2000-2005
2005-2010
2010-2015
2015-2020

3
5
18
10
24

Country
USA 
Canada 
Australia
Iran 
UK
Other 

19
10
11
5
4
11
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Characteristics Number of papers

Number of participants
< 100 
100-500 
500-1000
> 1000 
No participants 

26
13
4
4
13

Type of participants
Registered nurses 
Managers
Mixed*
No participants 

33
1
13
13

Method data collection
Qualitative 
Quantitative 
Mixed Method

38
14
8

Location**
Mixed settings
Hospital setting
Educational setting
NA
Others

26
20
7
5
2

*) Combination of practice, Academia, professional associations, government agencies, staff in education 
positions.
**) Mixed settings: inclusion of minimal two different settings, Educational setting: training at an educational 
institution, NA (Not Applicable): in case of literature papers or opinion papers, others: 1 paper included 
solely a Public Mental Health facility and 1 paper included solely a tertiary referral center.

The thematic analyses of the included papers resulted in two main themes; 1) 
perceived factors influencing CPD are different for three nursing groups and 2) 
the perceived factors that influence CPD are related to personal and contextual 
facilitators and barriers. Within the first theme three nursing groups were identified: 
1. Newly graduated nurses, 2. Experienced nurses and 3. Experienced nurses with 
ambitions for advanced roles. The thematic analysis are sub-grouped by personal 
and contextual factors within each of the nursing groups. The results are also 
summarized in Tables 2,3,4. 

Newly graduated nurses 
Personal 
The professional identity of newly graduated nurses (NGNs) is influenced by 
knowing, affirmation and belonging.25 They want to fit in, show their knowledge 
and be an accepted member of the team. However, their excitement is often 
replaced by uncertainty and self-doubt when they enter the workplace.25 Feelings of 
uncertainty can limit the integration into the professional team and their professional 
development. Positive personal factors mainly relate to characteristics of NGNs. 
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Integration into the nursing profession helps when NGNs have an academic 
background, more life-experiences, are being pro-active and have more clinical 
placement experience.26

Context 
Most of the barriers of NGNs are related to the integration into the nursing 
profession.25,26 A literature review about barriers NGNs experience at the beginning 
of their career describes the concept of ‘Eating our young’.25 NGNs experience 
unkindness, abuse and workplace incivility. It is important for them to feel they 
are an accepted member, but often their limited knowledge and skills is seen as 
a weakness.25 Also, orientation programs developed for NGNs do not meet their 
needs, because they are too short in duration for competency development.26 The 
dynamics of a care unit also influence competency deployment, such as limited 
stability, a high workload and the absence of a scientific culture.26 Furthermore, 
not all experienced nurses want to be preceptors, which has a negative influence 
on the integration of the NGNs.26

Positive contextual factors for professional development of NGNs are related to 
the help and support of managers and physicians in decision-making, willingness 
to listen and their trust and respect towards each other27 and other positive factors 
such as openness of atmosphere in discussing discrepancies and freedom to 
practice nursing.27 

Table 2 Factors that influence CPD for Newly graduated nurses (NGNs)
Personal Context

Facilitators Barriers Facilitators Barriers

- Clinical placement 
experience

- Uncertainty and 
self-doubt

- Help and support 
of managers and 
physicians 

- Eating our young 

- Academic 
background 

- Openness in 
atmosphere 
to discuss 
discrepancies 

- Orientation 
programs do not 
meet needs of NGNs

- Life experience - Freedom to 
practice nursing 

- Dynamics of care 
unit 

- Pro-activity - Lack of preceptors

Experienced nurses 
Personal 
Studies describe a large variety of personal barriers for nurses for their professional 
development, such as: family obligations, stress, work-life balance, financial 
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reasons (costs or poor compensation) lack of support from employer and lack of 
relief staff.28-33 Nurses reported they were unaware of self-directed learning projects 
to earn educational credits.34 And they feel they do not have enough authority to 
change care procedures.35 Furthermore, educational activities are not tailored to 
their needs, which influences their motivation in a negative way.36 

In general nurses report a reserving attitude toward the research process.37 They 
have a lack of confidence, interest, motivation and belief in nursing research.35 
Nurses are often not involved in research work or there is limited willingness to 
participate in research or receive education about Evidence Based Practice.38,39 

Positive factors are triggers for learning, such as; patient specific concerns, changes 
in the workplace, self-awareness of a learning gap, clinical experience and learning 
from paradigm cases.40-43 Learning for nurses occurs by workplace learning, by 
puzzling and enquiring, questioning peers and accessing resources, by learning 
from experiences of themselves and others and they learn from mistakes, errors 
and misjudgment.43-45 Nurses value their colleagues for facilitating and encouraging 
their professional development.46

Studies also describe a variety of intrinsic and extrinsic motivational factors for 
nurses to pursue professional development. Positive motivational factors are 
mostly intrinsic, such as: improving clinical practice and patient care, professional 
improvement and development (increase knowledge, skills and confidence), 
enhance career and improve job satisfaction.31,36,47-52 Extrinsic motivational factors 
mainly relate to comply with requirements.51

There were also nurses who were not interested in returning to school for further 
education.53 Reasons for not returning to school were; feelings of being too old, 
won’t earn more money, costs and that it is not needed to provide good care.53 
They also mentioned not being encouraged during their initial licensing program 
to continue education.53 

Context 
Leadership and support for professional development of nurses is lacking at all 
levels. For instance, supporting structures such as, no coherent staff development 
plans, absence of a career pathway, unclear job descriptions, lack of a standardized 
nursing education system and inadequate staffing levels.28,32,54 Not only regarding 
the work environment, but also societal, cultural or political support is lacking.55,56 
There is need for understanding that there are generational differences and 
needs and that support for professional growth is different at places on the career 
trajectory.57 
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There is also structural lack of access to resources nurses need for their 
professional development, such as access to literature, data, technology, materials, 
time to practice skills, attend educational activities or read research and funding 
or economic compensation.28,33,35,41,50,52,57-64 Nurses do not feel supported in their 
professional development by colleagues, physicians, managers and employers.28,35,52 

Clinical care dynamics also influence CPD of nurses. Disruptions in workflow and 
contextual changes such as an aging workforce or patient population and increasing 
patient complexity are negative factors.65,66 

Nurses also experience a mismatch between educational activities and practice. 
Educational activities often do not meet their needs and should be more linked 
to practical application and patient outcomes. There is need for education about 
leadership and interprofessional education.57,67 Nurses need to develop qualities 
such as being innovative, having influence and advocacy to influence their work 
environment and professional development in a positive way.57 

The literature also describes facilitators for CPD in practice. The workplace needs to 
support, demand and trigger learning, to encourage competence development.43,68,69 
Learning should be ongoing and integrated in daily practice.59 This includes a 
highly functional workplace team, a positive ward climate without fear of failure 
of punishment.36,43,61 With camaraderie, networking with peers and support and 
mentoring from colleagues.41,43,47,65,70,71 For professional development, learning from 
and time with role models and experts is important.43,62,65,72 Nurses need to have 
access to innovative educational programs, tools and hospital based sources.73 
Moreover, there needs to be availability of career trajectories, time, financial and 
staffing support and the necessary legislation to support development.46,54,62,74 
Educational activities need to be based on the needs of nurses and focus on 
learning on the job.41 Courses need to include interactive teaching and learning 
strategies, because course content, duration and quality influences transfer of 
learning, as do student-teacher and student-student relationships.75 Studies also 
describe that strong, collaborative relationships with universities and industries 
have a positive influence on professional development.73,76 
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Table 3 Factors that influence CPD for experienced nurses
Personal Context

Facilitators Barriers Facilitators Barriers

- Patient specific 
concerns

- Family obligations - Support, demand 
and trigger learning

- Lack of leadership 
and support at all 
levels

- Change in workplace - Stress - Role models and 
experts

- Lack of access to 
resources needed for 
development

- Self-awareness of 
knowledge gap

- Work-life balance - Access to 
programs and 
hospital based 
sources

- Do not feel 
supported

- Improving clinical 
practice

- Financial reasons - Career 
trajectories

- Clinical Care 
dynamics

- Professional 
development

- Lack of support 
from employer and/
or staff

- Relationships 
with university and 
industry

- Mismatch education 
and practice

- Enhance career/job 
satisfaction

- Unawareness of 
learning projects

- Comply with 
requirements

Experienced nurses with ambitions for advanced roles 
Personal 
Nurses with ambitions for advanced roles experience several personal barriers. 
Some barriers are the same for nurses who are at another place in their career 
trajectory, such as; time, poor financial compensation and lack of support from 
their employer.60,74,77-79 Nurses value their colleagues, doctors and educators in their 
further professional development.74 Motivational factors for further professional 
development are; to expand and develop new roles, increase job opportunities, fulfill 
professional goals and interest in impact of nursing research on patient care.74,79-81 
Factors on which nurses consider to pursue education are: time, financial reasons, 
fit and length of educational program and amount of credits that can be earned .79,82,83

Context 
The current nursing culture emphasizes direct patient care, this inhibits further 
professional development of nurses for instance in clinical academic careers.84 
Perspectives about the added value of nursing researchers is often unclear for 
employers, which might lead to lack of support and leadership at all levels.84 
Managers are often confused regarding the accountability of new higher roles and 
there is resistance and resentment to develop new roles by nursing colleagues.74 
Moreover, there is a negative perception of academia.77 There is also lack 
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of guidance or support from regulatory bodies, which can slow the process of 
developing new roles in practice.74 This group of nurses also report a mismatch 
between educational activities and their work practice for further professional 
development.82 

For further professional development the support of the employer, colleagues and 
family remains important.74,83 Employers who facilitate career structures have a 
positive influence on further professional development.83

Table 4 Factors that influence CPD for experienced nurses with ambitions for advanced 
roles

Personal Context

Facilitators Barriers Facilitators Barriers

- To expand and 
develop new roles

- Financial reasons - Support from work 
and family

- Emphasis on direct 
patient care

- Job opportunities - Lack of support 
from employer

- Facilitated career 
structures

- Unclear value of 
nursing researchers

- Personal goals - Resistance to 
develop new higher 
roles

- Lack of guidance 
and support 
regulatory bodies

- Time and financial 
reasons

- Amount of credits
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DISCUSSION 

This study showed that the perceived factors that influence CPD are related to 
personal and contextual facilitators and barriers. Furthermore, the factors that 
influence CPD differ over a nursing career. The important findings and discussions 
are described per nursing group. 

When NGNs enter the workplace they often experience anxiety, stress, insecurity 
and feelings of incompetence.85 This reduces confidence in their professional 
capabilities, also known as self-efficacy.86 As this review showed, intervention 
programs often do not meet the needs of NGNs. Therefore, it is important to develop 
intervention programs that include the needs of NGNs, but also include educational 
activities relating to structural empowerment to increase self-efficacy. Structural 
empowerment is the extent in which employees experience to have access to; 
information, support, resources and opportunity in their organization.86 It includes 
positive reinforcement and feedback, shared decision making with other colleagues 
and supportive relationships with senior nurses.86 Research shows that the better 
NGNs are engaged with empowering, the better they adapted.86 This influences job 
satisfaction and turnover rates. Furthermore, intervention programs should be a 
co-creation between academia and employers.85 Because it is important to bridge 
the gap between undergraduate educational curricula and the highly dynamic and 
stressful nursing practice. 

The second group in this review, the experienced nurses, is a diverse group. 
It includes older and younger nurses, with generational differences and needs. 
Nurses of younger age pursue CPD to build a career, older nurses often pursue 
CPD in relation to their patient care.2,51 The experienced nurses in this review also 
describe positive factors for learning often in relation to patient care, such as patient 
specific concerns, clinical experience and changes in the workplace. Learning 
occurs for them mostly at the workplace. Often educational activities do not meet 
the needs of nurses.87 Therefore it is important to create highly functional workplace 
teams, with a positive ward climate without fear of failure of punishment. Workplaces 
that promote knowledge creation and transformation of practice are key to effective 
CPD.4 Furthermore, the inability to access CPD influences quality of care and 
adversely affects job satisfaction, recruitment and retention.4 Nurses themselves 
also have a role in the creation of highly functional workplaces. Therefore, it is 
important for them to develop skills in translating knowledge into practice and strong 
nursing leadership to influence their CPD.2,4,88 

For the nurses who pursue further development in new roles, barriers mostly relate 
to the fact that nursing practice emphasizes direct patient care. Despite the fact that 
nurses are the largest workforce, the integration of clinical and academic career 
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pathways have been limited defined for nurses. This results in nurses not knowing 
where to begin when they are interested in pursuing academic careers.89 The 
importance of developing supportive infrastructures, promoting change in current 
nursing culture and the development of leadership qualities have been described.84 
It is important to position nurse academics in clinical practice. They promote the 
translation of knowledge into practice and the use of evidence based practice, which 
influences quality of nursing care.84 Furthermore nurse academics should have 
influence at the strategic and tactical levels in organizations, for instance by hiring 
a Chief Nursing Officer. It is also important for managers to realize they have an 
important role in the facilitation of nurse academics. For them to better understand 
what is needed, they should be involved in the research projects. At last, supportive 
infrastructures are needed for combining clinical and academic work, such as job 
descriptions and salary scales.84 

The results of this review show that nurses, depending on their career trajectory, 
can experience different personal and contextual facilitators and barriers for CPD. 
In real life context these nurses work together. This has important implications for 
managers, policy makers and educational experts, but also for nurses themselves 
as they can struggle with creating positive learning environments where there is 
room for individual CPD needs of nurses. Some key components of positive learning 
environments have been described.90 It requires effective management, positive 
partnership and inspirational leadership. However, concrete recommendations are 
lacking how positive learning environments can include all different CPD needs of 
nurses. Future research should focus on this theme. 

There are some limitations regarding this study that need discussion. The search 
strategy was wide and did not include limitations for setting, area of development, 
publication date and methodology. This means that the results include factors that 
influence CPD in different settings over a longer period of time. By analyzing the 
data we found that, at a general level, the factors for nurses in different settings are 
comparable. However, careful interpretation of our findings is necessary because of 
the inclusion of diverse settings and areas of development. The analysis of the data 
led to the identification of three nursing groups. By including 60 papers, a broadly 
based and rich comprehensive overview of factors that influence CPD in nursing 
practice was reached. Follow-up research could focus on factors that influence CPD 
within each group or on specific settings and areas of development. 
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CONCLUSION 

This review showed a comprehensive overview of factors that influence CPD over 
a nursing career. Nurses have different needs in their CPD depending on the 
phase in their career trajectory. All nurses pursue CPD, but they have different 
goals, use different strategies and therefore have different needs in their CPD. 
The current nursing practice does not meet the needs of nurses. There is structural 
lack of access and availability of resources needed for CPD. It is important for 
nurses to develop skills in translating new knowledge into practice and strong 
nursing leadership to influence their CPD in a positive way. Strong nurse leaders 
are necessary as change agents and role models. However, excellent nursing 
practice is a shared responsibility of nurses, employers and educational institutions. 
A strong collaborative relationship between these stakeholders is necessary to 
create excellent nursing practice. 
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Supplemental material 5; Overview of search strings
Table 5: Overview of search strings in databases
Database Search string

PubMed 
Results: 748

((((("Nurses"[MeSH Terms] OR "nurse*"[Title/Abstract]) OR "nursing 
personnel"[Title/Abstract]) OR "nursing staff"[Title/Abstract]) AND 
("education, nursing"[MeSH Terms] OR ((((((("professional"[Title/Abstract] OR 
"continuing"[Title/Abstract]) OR "continuous"[Title/Abstract]) OR "lifelong"[Title/
Abstract]) OR "self directed"[Title/Abstract]) OR "informal"[Title/Abstract]) OR 
"formal"[Title/Abstract]) AND (("learning"[Title/Abstract] OR "education"[Title/
Abstract]) OR "development"[Title/Abstract])))) AND (("barrier*"[Title/Abstract] 
OR "facilitat*"[Title/Abstract]) OR "influenc*"[Title/Abstract])) AND "nursing 
practice"[Title/Abstract]

Cochrane 
Results: 5

([mh Nurses] OR nurse*:ti,ab OR "nursing personnel":ti,ab OR "nursing 
staff":ti,ab)
AND ([mh "education, nursing"] OR ((professional:ti,ab OR continuing:ti,ab OR 
continuous:ti,ab OR lifelong:ti,ab OR “self-directed”:ti,ab OR informal:ti,ab OR 
formal:ti,ab) AND (learning:ti,ab OR education:ti,ab OR development:ti,ab))) 
AND (barrier*:ti,ab OR facilitat*:ti,ab OR influenc*:ti,ab) AND "nursing 
practice":ti,ab

CINAHL 
Results: 996

(TI ‘Nurses’ OR AB ‘Nurses’ OR TI nurse* OR AB nurse* OR TI “nursing 
personnel” OR AB “nursing personnel” OR TI “nursing staff” OR AB “nursing 
staff”) AND (TI ‘nursing education’ OR AB ‘nursing education’ OR ((TI 
professional OR AB professional OR TI continuing OR AB continuing OR TI 
continuous OR AB continuous OR TI lifelong OR AB lifelong OR TI self-directed 
OR AB self-directed OR TI informal OR AB informal OR TI formal OR AB formal) 
AND (TI learning OR AB learning OR TI education OR AB education OR TI 
development OR AB development))) AND (TI barrier* OR AB barrier* OR TI 
facilitat* OR AB facilitat* OR TI influenc* OR AB influenc*) AND TI “nursing 
practice” OR AB “nursing practice” 

SCOPUS 
Results: 674

(TITLE-ABS(“nurse*”) OR TITLE-ABS(“nursing personnel”) OR TITLE-
ABS(“nursing staff”)) AND (TITLE-ABS(“nursing education”) OR ((TITLE-
AS(“professional”) OR TITLE-ABS(“continuing”) OR TITLE-ABS(“continuous”) 
OR TITLE-ABS(“lifelong”) OR TITLE-ABS(“self-directed”) OR TITLE-ABS(“self-
regulated”) OR TITLE-ABS(“informal”) OR TITLE-ABS(“formal”)) AND (TITLE-
ABS(“learning”) OR TITLE-ABS(“education”) OR TITLE-ABS(“development”)))) 
AND (TITLE-ABS(“barrier*”) OR TITLE-ABS(“facilitate*”) OR TITLE-
ABS(“influenc*”)) AND TITLE-ABS(“nursing practice”)

PSYCINFO
Results: 244

(nurse*.ti,ab OR “nursing personnel”.ti,ab OR “nursing staff”.ti,ab) AND (“nursing 
education”.ti,ab OR ((professional.ti,ab OR continuing.ti,ab OR continuous.ti,ab 
OR lifelong.ti,ab OR self-directed.ti,ab OR self-regulated.ti,ab OR informal.ti,ab 
OR formal.ti,ab) AND (learning.ti,ab OR education.ti,ab OR development.ti,ab))) 
AND (barrier*.ti,ab OR facilitate*.ti,ab OR influenc*.ti,ab) AND “nursing practice”.
ti,ab

ERIC 
Results: 6

(TI ‘Nurses’ OR AB ‘Nurses’ OR TI nurse* OR AB nurse* OR TI “nursing 
personnel” OR AB “nursing personnel” OR TI “nursing staff” OR AB “nursing 
staff”) AND (TI ‘nursing education’ OR AB ‘nursing education’ OR ((TI 
professional OR AB professional OR TI continuing OR AB continuing OR TI 
continuous OR AB continuous OR TI lifelong OR AB lifelong OR TI self-directed 
OR AB self-directed OR TI informal OR AB informal OR TI formal OR AB formal) 
AND (TI learning OR AB learning OR TI education OR AB education OR TI 
development OR AB development))) AND (TI barrier* OR AB barrier* OR TI 
facilitat* OR AB facilitat* OR TI influenc* OR AB influenc*) AND TI “nursing 
practice” OR AB “nursing practice”
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Chapter 4 focuses on the first elements, the Training box and the first transfer attempt. KSA refer to 
knowledge, skills and attitude 
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ABSTRACT 

This paper describes the knowledge transfer process through the lens of a single 
case study, aiming to provide critical insights to reevaluate the way educational 
activities are organized in nursing practice. Results show that despite individual 
needs of nurses in their CPD, there is an existing gap between the way educational 
activities for nurses are currently organized and on the other hand the common 
mission nurses, managers and educators have to change this. 
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INTRODUCTION 

There is a growing awareness that knowledge, skills and attitudes acquired 
in training are not making their way into nursing practice, also known as the 
knowledge-to-practice gap.1 Bridging this gap requires a ‘transfer of knowledge’ 
to the workplace in which nurses are able to apply the acquired knowledge, skills 
and attitudes in their job, which should lead to meaningful changes in performance.2 
The dynamic transfer model describes transfer as a dynamic process that unfolds 
over time. It includes several phases and personal (e.g. motivation), training-
related (e.g. design) and contextual (e.g. supervisor and peer support) influencing 
factors.3 At the beginning of the transfer process a trainee evaluates the developed 
knowledge, skills and attitude (KSA) and forms intentions to transfer.3 This is an 
important phase as the trainee decides to maintain or discard their KSA, which 
results in the stop or continuation of the transfer process. This study focuses on 
motivation to training transfer during the first phase in the transfer process.  

The relevancy of the study lies in former research showing that nurses experience 
different influencing factors in their continuing professional development (CPD).4 
For example, negative influencing factors due to nurse shortages, clinical care 
dynamics and the mismatch between educational activities and nursing practice. 
Educational activities often do not meet the needs of nurses and should be more 
linked to practical application and patient outcomes. Furthermore, most nurses learn 
more effective through workplace learning, while in current practice nurses often 
need to leave their workplace to participate in educational activities in classrooms.4 
Finally, Healthcare organizations invest a lot of time and money in educational 
activities for nurses, but because of a lack of follow-up evaluations of educational 
activities there is little evidence how educational activities can improve patient 
outcomes or how theoretical knowledge is applied in practice.5 This relates to the 
so-called transfer problem which refers to the concern whether investing in training 
also leads to a return an organization can expect, for instance improved patient 
outcomes.6 

Given the previously discussed knowledge-to-practice gap, the transfer problem, 
and the urgency to bridge this gap, this paper describes the challenges in motivation 
to transfer training to nursing practice through the lens of a case study, aiming to 
provide critical insights to reevaluate the way educational activities are organized 
in nursing practice. 
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METHOD 

Research shows that motivation to transfer training is essential for training 
transfer and is defined as “the trainee’s desire to use the knowledge and skills” 
(Gegenfurtner, 2009,p. 404).7 Motivation is influenced by factors pre-, during and 
post- training regarding individual, training-related and organizational factors, which 
are described in the Integrative Model of Motivation to Transfer Training (IMMTT, 
Figure 1).7  

Figure 1: Integrative Model of Motivation to Transfer Training. 

A single case study design was chosen to illustrate motivation to transfer training 
in nursing practice. The constructs described in the IMMTT were used during data 
collection.7 Data was collected during three moments in time: 1) pre-training, 2) 
during training, 3) post-training (Figure 2). For all methodological aspects of this 
study see Table1, supplemental material. Data collection started in October 2022 
and were analyzed using thematic analyses.8 
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• Survey Big Five personal 
characteristics

• Interview 1

Pre- training: 1-
week before 
training starts

• Shadowing participant
• Evaluation form training 

design based on model 
of Robert Gagné

During training
• Interview 2

Post- training: 1-
month after 
training

Figure 2: Data collection during three moments in time. 

MOTIVATION TO TRANSFER TRAINING TO NURSING 
PRACTICE – THE CASE 

This paper describes the knowledge transfer process through the lens of a case 
study, the case of Nurse Carol. Since 2004, Carol works in a tertiary teaching 
hospital in the Netherlands. During her career she has worked on mainly surgical 
wards. Since 2020 she is a specialized nurse in obstetric care. The change in her 
career was driven from the fact that her youngest daughter started at elementary 
school which resulted in more spare time. Furthermore, there were various 
reorganizations in a short period of time at her ward which resulted in the start of 
a new manager who she did not like. At that moment there was a job vacancy for 
an obstetric nurse, a long desired whish for which she also hesitated, because 
she wondered whether she had sufficient competencies. She decided to take her 
changes and applied for the job for which she was hired. As part of a professional 
development program for nurses at her ward she participated in a mandatory 
coaching training, because she is one of the nurse leaders of a working group that 
focusses on the professional development of the nursing colleagues on her ward. 

One week before the training started Carol had not yet thought about what she 
wanted to achieve with the coaching training. She did not set a learning goal for 
herself. All nurses who participated in the training received an email with a survey 
in which they could indicate their learning goals and describe a case from their 
practice. Carol, as several other nurses, did not fill in the survey, she was too late. 
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Carol: It’s always super busy at our ward. You barely have time during 
working hours to think about anything else than your work. You barely 
have time to take a break. And people are then also not so inclined to do 
additional things [e.g. prepare for training], because they feel they don’t 
have any time or energy left anymore. 

Her effort and performance expectations of the training were low. Leading up to 
the training there have not been any discussions about the aims or expectations 
of the training. 

Carol: You are only allowed to participate in the training if you actually want 
to do something with it later on [referring to a statement the supervisor 
made]. …but that does put a lot of people off. They immediately see that 
as something really big you have to do then. That is deterring people from 
taking that training course. 

During a well-designed training, which included transfer promoting elements (for 
description of training design see Supplemental material 2), Carol set a goal for 
herself. She wanted to learn how she could keep the goal in mind at the beginning 
of a feedback-conversation with a colleague and leave emotions out of this 
conversation. Directly after the training, Carol evaluated the training positive, it 
included several practice-oriented cases and she learned a lot. During the second 
interview, one month after the training, Carol could not remember the learning 
goal she set for herself. Transfer did not occur. We evaluated possible influencing 
factors on her ward. 

First, no further expectations about the application of the training were discussed 
afterwards between her colleagues and supervisor. The supervisor of Carol did 
not support, facilitate or stimulate the application of the acquired knowledge and 
skills at their ward. Second, Carol experienced little support on her ward from her 
colleagues in the application of the acquired knowledge and skills. Roughly 25% 
of the nurses on her ward participated in the training. In her opinion, increasing 
the amount of participants in the training could increase the support and use of 
knowledge and skills. Third, Carol feels moderately appreciated by her employer. 
She is disappointed about the lack of financial possibilities and the possibility to 
work less hours or have additional days off. 

Carol: … You’re allowed to work overtime every day and to hand in your 
breaks every day. But if you need something, you can’t get an extra day off. 
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MOTIVATION TO TRANSFER TRAINING TO NURSING 
PRACTICE – CRITICAL ANALYSIS 

According to IMMTT, the process of transfer in nursing practice is influenced by: 
individual, training-related, and organizational factors. These factors are closely 
intertwined and play a crucial role in the successful application of acquired 
knowledge, skills and attitudes in practice. The case of nurse Carol is analyzed in 
this study according to the IMMTT.7

Individual Level: Motivation for Training Transfer 
At the individual level, motivation for training transfer is a key factor in successfully 
using acquired knowledge, skills and attitudes in practice. Nurses must not only 
be willing to participate in trainings, but also be motivated to apply the acquired 
knowledge, skills and attitudes in their work. However, in many cases, as 
demonstrated in Carol’s case, educational activities are mandatory and poorly 
aligned with the participant’s personal needs. Carol was required to participate 
in a mandatory coaching course without having set clear goals or expectations in 
advance, nor showing any interest in the training. She described how perceived 
time constraints and high work pressure prevented her from adequately preparing 
for the training. She was extrinsically motivated to participate in the training. 

This lack of preparation and intrinsic motivation exemplifies a broader issue with 
the organization and facilitation of training activities in nursing practice: mandatory 
training, though often intended to ensure uniform quality standards, can have the 
opposite effect by undermining participants' intrinsic motivation. Intrinsic motivation, 
the drive stemming from personal interest, enjoyment, or a sense of purpose, 
is essential for successful training transfer to the work environment.9 Research 
supports these findings, emphasizing that factors like self-regulated learning, goal 
orientation, and self-efficacy are strong predictors of transfer.10-12

Self-regulated learning enables nurses to take responsibility for their own learning 
process, enhancing engagement and increasing the likelihood of effectively 
applying learned content in practice. Goal orientation plays a crucial role in 
this. Nurses who are focused on improving their skills and achieving concrete 
outcomes are more likely to experience successful transfer, especially when they 
have a clear, personally relevant learning objective—often lacking in mandatory 
educational activities, as shown in Carol’s case. Self-efficacy, the belief in one’s 
ability to achieve a goal, is fundamental to learning. When nurses believe they can 
effectively apply new knowledge and skills, this enhances both their motivation for 
training transfer and their actual performance.11 However, this confidence is often 
undermined by limited preparation time, insufficient support, and the pressure to 
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meet mandatory requirements, as Carol experienced in her training. She hesitated 
to pursue a desired specialization due to doubts about her competencies, negatively 
affecting her motivation and self-belief.

Moreover, these factors mutually reinforce each other. A nurse with strong self-
efficacy is more likely to engage in self-regulated learning and goal-oriented 
behavior, while a lack of self-confidence can hinder these processes. This highlights 
the importance of a learning culture where nurses are not only encouraged to 
participate in educational activities but are also supported in developing skills to 
manage their own learning processes and enhance their self-efficacy. 

Additionally, many training activities focus on acquiring knowledge (knowing what 
and how) rather than its practical application (doing). This makes it harder for 
nurses to integrate learned skills into their daily work. Nurses like Carol need 
training activities that not only convey knowledge but also teach them how to use 
this knowledge effectively in their specific work environment. This requires a shift 
in training design, with more emphasis on promoting self-regulated learning and 
reflective skills.13

Training-Related Level: Design and Framing 
Training characteristics play a crucial role in the transfer process. The design 
and framing of a training significantly influence transfer. Framing refers to how 
a training is introduced and prepared, including elements like the status of the 
training (voluntary or mandatory), clear communication of goals and expectations, 
and opportunities for participants to provide input.7

Carol’s experience illustrates how a lack of framing can undermine a training’s 
effectiveness. Before her coaching course, she received little information about 
the training’s goals and content, and her manager did not discuss expectations 
with her. This resulted in a lack of motivation and direction for Carol, despite the 
practical nature of the training itself. Although she evaluated the training positively, 
there was no follow-up to reinforce her learning goals, leading to her inability to 
recall her original learning objective. 

This lack of structured guidance underscores the importance of well-designed 
training activities that go beyond merely providing content. Educational expertise 
is crucial for creating training activities that are not only content-rich but also focus 
on enhancing transfer. In nursing practice, however, educational activities are often 
developed by subject matter experts without educational knowledge. While these 
trainings are valuable in content, they often lack essential elements that support 
transfer. A significant shortcoming is the lack of practical relevance. Nurses learn 
best when educational activities align with their daily work situations and provide 
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concrete tools for immediate application. Additionally, participant involvement is 
crucial. When nurses are actively engaged in formulating learning objectives and 
selecting relevant cases, it increases both their motivation and the effectiveness 
of the learning process. The absence of clear expectations, both before and after 
training, is another missed opportunity to help nurses apply acquired knowledge, 
skills and attitudes into their work environment. 

Addressing these gaps requires more intensive collaboration between nurses, 
educators, and managers. Educators can design training activities that meet nurses' 
needs while incorporating effective learning strategies and transfer principles. 
Managers can create clear expectations and promote application of learning 
in practice. Without such an integrative approach, training may provide useful 
information but fail to drive behavioral change or practice improvement. Therefore, 
it is essential that training activities are guided not only by content experts but also 
supported by educational expertise in close collaboration with the workplace. This 
necessitates an integrative approach where practical relevance, participation, and 
clear expectations are central to training, ensuring that it effectively contributes to 
nurses’ professional development and quality of care. 

Organization-Related Level: Workplace and Context 
The workplace context also plays a crucial role in the transfer process. Factors such 
as workload, perceived autonomy, and the level of support from supervisors and 
colleagues strongly influence nurses' motivation and ability to apply new knowledge, 
skills and attitudes.6,7 Carol’s case shows how a lack of organizational support can 
hinder transfer. After her training, no further expectations were discussed between 
Carol, her supervisor, and her colleagues. Her supervisor did not actively support 
applying her new knowledge and skills, and Carol experienced little peer support, 
despite her colleagues attending the same training.

Another significant issue in the workplace context is the limited recognition Carol 
feels from her employer. She described how nurses are often asked to work overtime 
and skip breaks, while requests for flexibility, such as time off, are frequently 
denied. This lack of acknowledgment negatively affects nurses’ motivation to 
apply acquired knowledge, skills and attitudes and contributes to a broader culture 
where learning and development are not prioritized. Workplace learning can be a 
powerful way to support transfer, because nurses learn through experience, peer 
interaction, and reflection on errors.4,14 However, many healthcare organizations 
require nurses to leave their workplace for training activities, which often does not 
align with daily practice. This issue is exacerbated by current staffing shortages, 
making it challenging to allocate time for educational activities. Looking ahead, 
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learning for nurses should focus more on workplace learning. Workplaces must 
reflect values and beliefs about the importance of learning, and supervisors must 
express expectations that nurses are responsible for applying skills and knowledge 
in their practice.

CONCLUSION 

Despite the individual needs of nurses for continuing professional development, 
a gap remains between the current organization of educational activities and the 
shared mission of nurses, managers, and educators to improve transfer of acquired 
knowledge, skills and attitudes. Nurses can take responsibility for their learning 
process when supported by training activities that are aligned with personal needs 
and stimulate practical application. Intrinsic motivation, goal orientation, and self-
efficacy play critical roles in this process. 

Managers have a vital role as role models and can actively support the application 
acquired knowledge, skills and attitudes in practice. Meanwhile, educators can 
design practice-oriented training activities and contribute to a positive learning 
climate. 

Improving transfer requires joint effort and an integrated approach where the 
responsibilities of nurses, managers, and educators are aligned. Only by organizing 
training activities more consciously and emphasizing workplace learning, the 
knowledge-to-practice gap can be bridged, which is essential for nurses' 
professional development and excellent patient care. 
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SUPPLEMENTAL MATERIAL 2: DESCRIPTION OF TRAINING 
DESIGN (WRITTEN NOTES OF THE RESEARCHER). 

Joint opening in circle. Duration 42 minutes. Coach is part of circle while sitting. 
Time is taken quietly to discuss matters. The trainer consciously mentions this 
and wants to create safety and trust. Experience and knowledge is shared. 
Refresh. Many nurses have not received the homework assignment. It appears 
to have ended up in the spam mail. Part of the homework assignment was: what 
did you take away from part 1? What do you use? What are you running into? 
What's going well? What not? And share a case. A circle is made; nurses share 
their color and express their expectations for the training. What do you want to 
learn? The coach asked if the nurses prepared cases. With the retrieval of this 
information, the knowledge is also refreshed; what were the characteristics of 
the colors again? There are substantive discussions about each other's colors 
(do you recognize them in someone else?) and qualities of each other. Coaching 
1 has created awareness about the colors and how to give each other feedback 
(based on colors). And the awareness to develop qualities of other colors. Carol 
indicates in the group discussion that the diversity in colors is more open for 
discussion at the ward (that is a 'red' reaction). She states as a learning goal that 
at the beginning of a feedback conversation she wants leave the emotions out of 
it. 

Second round (after rounding off circle). Duration about 45 minutes. The nurses 
remain in a circle and the coach stands next to a flipchart. During this round, 
theories and models are discussed, knowledge is collected and shared again. 
Mainly based on cases the nurses share. The knowledge of coaching 1 has 
partially subsided. The nurses no longer know what certain models and theories 
looked like or should be applied. Carol shares a case about giving feedback to 
a student. Role plays are played (coach plays student, Carol gives feedback). 
This is jointly evaluated. Models and theories are discussed how this can best 
be approached step by step. Main learning objective: ask more questions, keep 
it small and celebrate more. To conclude, the process is briefly summarized and 
the nurses can ask questions. 

Break +/- 15 minutes; a number of nurses linger at the coffee machine and 
discuss a case with each other again. Carol does not participate in this. 

The third round starts again in the circle. Duration 70 minutes. The coach asks 
whether the theory booklet that all nurses have received is useful. The coach 
draws the circle of influence on the flipchart. Again a case is shared about 
coaching a colleague who has no request for help. The coach has depicted 
Leary's rose on the floor with tape and asks the nurses to stand up and gather 
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around the rose. First theoretical explanation about the four subjects. Carol again 
shares a case about giving feedback to a colleague. Again role play and steps 
are discussed. Carol seems to find it difficult to receive/apply feedback. In the 
meantime, the nurses slowly sit down one by one (“tired”, “my back hurts”), but 
they stay around the rose. 

Completion. Duration 10 minutes. Nurses are asked to sit in a circle. The coach 
asks if there are any questions left. The coach asks to think about what the 
nurses will take with them in concrete terms, what will you be working on at the 
ward? Carol indicates that she wants to keep the goal in mind at the beginning of 
feedback conversations. And wanting to keep everything else out of it (emotions). 
The coach thanks everyone for their openness. The course is not further 
evaluated. 
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Chapter 5 focuses on all elements, including personal, contextual and training-related influencing factors. 
KSA refer to knowledge, skills and attitude. 
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ABSTRACT 

Background 
The persistent knowledge-practice gap in nursing, where competencies gained 
through continuing professional development fail to integrate into practice, 
remains a significant challenge. Effective transfer of acquired knowledge and skills 
to the workplace is essential for bridging this gap. However, there is a lack of 
comprehensive, validated instruments to assess factors influencing training transfer 
in nursing practice. 

Objective 
This study aims to develop a questionnaire capable of assessing training transfer 
as an integrated construct, encompassing all factors influencing this process in 
nursing practice. 

Design 
The study followed a developmental, iterative approach guided by the COnsensus-
based Standards for the selection of health Measurement INstruments (COSMIN). 

Setting(s) 
Eight tertiary teaching hospitals in the Netherlands. 

Participants 
Educational experts (n=8) and nurses (n=1588). 

Methods 
The questionnaire development consisted of three phases: Phase 1) content 
development, in which instruments were identified based on a literature study 
and translation of included instruments into Dutch, Phase 2) pilot phase: content 
validation and usability testing using Delphi studies with experts and nurses, Phase 
3) psychometric validation: construct validation using exploratory and confirmatory 
factor analysis, composite reliability and discriminant validity. The phases were 
completed from January 2023 till June 2024. 

Results 
The literature review led to the inclusion of two key instruments: the Learning 
Transfer System Inventory (LTSI) and the Learning Climate Questionnaire (LCQ). 
Following item reduction based on Delphi rounds, nurses completed the adapted 
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instruments. Psychometric validation demonstrated a good fit for these instruments 
in nursing practice. The adapted LTSI showed loadings ranging from 0.37 to 0.99, 
with a Normed Χ2 of 1.996, TLI of 0.908, CFI of 0.920, and RMSEA of 0.050 
[CI=0.047-0.054]. The adapted LCQ exhibited loadings from 0.64 to 0.94, with a 
Normed Χ2 of 3.385, TLI of 0.963, CFI of 0.974, and RMSEA of 0.069 [CI=0.061-
0.078]. The combined model demonstrated a Normed Χ2 of 2.014, TLI of 0.900, 
CFI of 0.907, and RMSEA of 0.051 [CI=0.048-0.054]. 

Conclusions 
The adapted LTSI and LCQ, both separately and combined, are reliable and valid 
instruments for use in the Dutch nursing hospital context. Together, they provide a 
comprehensive assessment of factors influencing training transfer. They can also 
be used independently to examine specific components such as trainers (LCQ), 
context (LTSI), personal aspects (LTSI), or training (LTSI/LCQ). Furthermore, these 
instruments can facilitate discussions between nurses, managers, and educational 
experts to address barriers to training transfer in nursing practice. 
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INTRODUCTION 

The nursing workforce is an important asset of knowledgeable healthcare 
organisations. Safe and high-quality care is predominantly dependent on the 
ongoing ability of nurses to acquire and implement new knowledge and skills. 
To support continuous learning, hospitals invest in various educational programs 
aimed at enhancing nursing competences. 1,2 One way to achieve this is by 
continuing professional development (CPD). CPD is defined as: “a life-long process 
of active participation by nurses in learning activities that assist in developing and 
maintaining their continuing competence, enhancing their professional practice and 
supporting achievement of their career goals” (Pool, 2015, p.14).3 CPD encompasses 
both formal and informal learning; formal learning involves structured activities, 
while informal learning occurs spontaneously during daily work activities.4,5

Despite these efforts, a persistent challenge in nursing education is the knowledge-
to-practice gap. Although the knowledge-to-practice gap is well investigated in 
wide range of areas, in this study it focusses on the gap where knowledge, skills 
and attitudes acquired through CPD fail to be integrated into nursing practice.6,7 
Addressing this gap requires facilitating the transfer of acquired knowledge and 
skills to the workplace, enabling nurses to apply their developed competencies 
effectively.8 Transfer of training is defined as “the extent to which knowledge, skills 
and abilities learned in work-related training are generalized and maintained on 
the job”(Bates et al., 2012, p.549).9 This transfer is influenced by numerous factors 
and is described by various models, the most notable being the Dynamic Transfer 
Model.10 This model, which includes individual, contextual and training-related 
influencing factors, is grounded in extensive research, including three reviews 
describing the known and unknown of transfer research in each decade.10-13

In the Netherlands, a systematic approach is lacking for CPD of nurses after 
graduation, because participation in learning activities is not a mandatory 
requirement for working. However, before policies can be adjusted, it is necessary to 
understand which factors influence CPD in nursing practice. Although the dynamic 
transfer model is well researched, there is a gap in the availability of comprehensive, 
well-validated instruments for assessing training transfer in nursing practice within 
Western contexts. Several instruments have been developed to assess factors 
influencing the transfer of training across different settings.14-18 However, challenges 
remain, such as the difficulty in generalizing and extrapolating results towards 
nursing practice due to varied scales and settings, and methodological limitations 
like inadequate construct validation and suboptimal psychometric properties. 
To our knowledge the only instrument for nursing practice is the validated Factors 
Influencing Transfer of Training (FITT) questionnaire 14, developed in a Chinese 
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setting, and lacking cross-cultural validation. Consequently, this study aims to 
develop a questionnaire to assess factors influencing transfer of training in nursing 
practice. 

METHOD 

Design 
This study employs a methodological research design aimed at developing and 
validating a questionnaire, following an iterative approach based on the COnsensus-
based Standards for selection of health Measurement INstruments (COSMIN).19 
It consisted of the following three phases: 1) content development, in which 
instruments were identified based on a literature study and included instruments 
were translated into Dutch, 2) pilot phase, including content validation and usability 
using Delphi studies with educational experts and nurses, 3) psychometric validation 
including construct validation, using exploratory and confirmatory factor analysis, 
and testing composite reliability and discriminant validity. The steps were followed 
from January 2023 till June 2024 (Figure 1).

Figure 1: Flowchart of phases and steps in questionnaire development. 

Study population, setting and sample size 
Different participants were included in the different phases and steps. During the 
pilot phase (phase 2) educational experts were included, using purposive sampling 
strategy. This allowed local researchers to include eligible educational experts 
that could contribute to the further development of the questionnaire. Educational 
experts were eligible when they had expertise and were affiliated with professional 
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development of nurses. The pilot phase also included three nursing groups, using 
purposive sampling strategy: 1) newly graduated nurses, 2) experienced nurses, 
3) experienced nurses with ambitions for advances roles. These three nursing 
groups were identified in a scoping review that showed that they experience 
different facilitating and inhibiting factors in their CPD.20 With the inclusion of 
these three nursing groups a heterogenic population was included in the pilot 
phase. In phase 3 (psychometric validation) eligible nurses were included using a 
convenience sampling strategy. Registered nurses were included without further 
defining inclusion criteria, in order to include a broad range of nurses in each 
hospital. Nursing students were excluded. All participants worked in one of the 
hospitals affiliated with the RENurse consortium. The RENurse consortium includes 
14 tertiary teaching hospitals located throughout the Netherlands. For this study, 
eight RENurse hospitals participated. Sample sizes for psychometric validation 
varies in literature. Some authors suggest a minimum of 10 cases per item, others 
suggest a minimum of 150 or 200 cases in total. A sample size of 500 is considered 
very good and 1000 is excellent.21 Therefore all hospitals aimed at including at least 
75 nurses to comply with suggested minimums in literature. 

Phase 1: Content Development of a preliminary questionnaire 
A systematic literature search was conducted to operationalize the construct 
‘transfer of training’. The literature search focused on existing, validated instruments 
and underlying constructs that measure transfer in healthcare training contexts. 
Then, three researchers within the research team independently scored the 
identified instruments on in- and exclusion criteria. Identified instruments were 
included if: 1) they met the COSMIN criteria in their development, 2) they sufficient 
met the theoretical model that is used in this study (Dynamic Transfer Model: 
individual, training and contextual influencing factors), 3) they were not specifically 
developed for undergraduates. In step two, included instruments were translated 
into Dutch within the research team. One of the researchers translated the items 
into Dutch and a second researcher checked the translations. Next, the translated 
items were discussed within the research team. After item reduction the included 
instruments were sent to a Dutch language expertise centre who assessed the 
lingual aspects of the items. 

Phase 2, pilot phase: Content validation and usability 
For the content validation of the included instruments (Step three and four) 
educational experts were included. All experts were asked to rate the relevance 
of the items based on the method of Lynn (irrelevant, mainly not-relevant, mainly 
relevant and highly relevant, step three).22 In addition, they were asked to assess 
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the comprehensibility of the items on a scale from 1 to 10, where a score of 1 
indicated low comprehensibility, and a score of 10 indicated high comprehensibility. 
The experts were also asked whether the items covered the entire construct 
measured. The Item-Content Validity Index (I-CVI) was used to quantify the 
relevance of the items. The I-CVI refers to the number of experts who defined the 
content relevant. All scores were dichotomized into relevant (scores mainly relevant 
and highly relevant) and not relevant (scores irrelevant, mainly not-relevant). Next, 
the I-CVI was calculated: sum of the relevant scored items divided by number of 
experts. An item has excellent coverage when the I-CVI ≥ 0.78.22-24 However, I-CVI 
scores between 0.70 and 0.79 need revision and if the value is below 0.70 it is opted 
for elimination.25 Within the research team a more conservative cut-off was used 
(I-CVI<0.5), because items were not newly developed but included from existing 
instruments that were well used and validated in different settings. Besides the 
I-CVI< 0.5, the research team also considered the number of items that represented 
the original constructs of the included instruments. If, after exclusion of an item the 
construct was insufficient represented by other items, the item remained included 
during this step. Readability and comprehensibility (Step four) was measured with 
a mean score. Based on the I-CVI score, the mean scores of the readability and 
comprehensibility and qualitative feedback regarding comprehensiveness the 
research team discussed the in- and exclusion of the items. 

Next, in step six the three nursing groups (newly graduated nurses, experienced 
nurses and experienced nurses with ambitions for advanced roles) were included 
for the pilot testing (readability and face validity). The nurses filled in the items as 
well on paper as digital to assess face validity and readability of the items, but also 
the digital environment in which the items were included. All nurses were asked 
to give feedback on readability and comprehensibility. The time nurses needed 
to fill in the items was measured. Phase two resulted in a final set of items for the 
included instruments. 

Phase 3, psychometric validation: Construct validation 
The construct validation of the included instruments consisted of an exploratory 
factor analysis (EFA), including safety checks for assumptions underpinning factor 
analysis (step 7) and a confirmatory factor analysis (CFA) including Structural 
Equation Modelling (SEM) (step 8). 

To gather data for psychometric validation the final version of the included 
instruments was sent to eight tertiary teaching hospitals. Local researchers 
distributed the instruments in their hospital with the Enalyzer tool (www.enalyzer.
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com). Nurses received a digital link to the instruments and were asked to answer 
the questions thinking of their last training course taken. 

Assumption checks were carried out regarding: sample size, ratio of sample size 
to number of items, sampling adequacy, intercorrelations between variables, 
intercorrelations between factors, distribution and outliers.21 Next, the data file 
was split in half and an EFA was conducted on the first half. The EFA allowed to 
seek and explore underlying patterns, clusters and groups. With the second half 
of the dataset a CFA was conducted. The CFA allowed for the testing of the set of 
factors that were identified in the EFA, against a hypothesized model, in this case 
the Dynamic Transfer Model.10 

Ethical approval was obtained from the ethics medical board of MMC (Maxima 
Medical Center) in Brabant, the Netherlands (2023-MMC-081). Written informed 
consent was obtained in Step 3 from the educational experts. All nurses consented 
for participation at the start of the digital questionnaire. 

RESULTS 

Phase 1: Content Development of a preliminary questionnaire 
The exploring literature search led to the identification of several instruments widely 
used, an overview is provided in supplementary material Table 5. Two instruments 
scored positive on all inclusion criteria (COSMIN, theoretical model and population) 
and were therefore included: 1) the Learning Transfer System Inventory (LTSI) 15,26 
to measure transfer of training and 2) the Learning Climate Questionnaire (LCQ) 
to measure learning climate.27 The LTSI has been validated in various situations and 
contexts, but also has some methodological limitations concerning psychometric 
characteristics and is not validated in nursing practice.9,15,26,28-33 It does, however, 
include important influencing factors of transfer of training according to the 
Dynamic Transfer Model. Most factors included in the LTSI focus on individual and 
contextual influencing factors. Therefore, the LCQ was also included as input for 
our study, because the factors of the LCQ focus on autonomy support, relatedness 
support and competence support in educational settings (training). The LCQ also 
has undergone validation studies in various situations and contexts, but not in 
nursing practice.27,34-36 As a result of phase 1 the LTSI and LCQ were identified 
as instruments that met the inclusion criteria. One item was removed in this step, 
because it did not fit the intended goal of the instrument (Table 2, “The leaders 
made us feel like we are good at physical activity”). This led to a final combined 
questionnaire of 71 items. 
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Phase 2, pilot testing: Content validation and usability 
Characteristics of the educational experts are shown in Table 1 and results are 
shown in Table 2 (for this phase, Step 3 I-CVI score and Step 4 mean score on 
comprehensibility). In total, nine items were deleted in step three demonstrating I-CVI 
scores <0.50 and one item with I-CVI of 0.50 was also deleted because of sufficient 
number of items in the original construct (autonomy support) and questionable fit 
in Dutch nursing context. The qualitative feedback of the experts did not result in 
the development of new items, the feedback solely focussed on the readability 
of the items. This version was checked for readability and face validity among a 
diverse group of nurses (newly graduated nurses (n=1), experienced nurses (n=7), 
academic nurses (n=3)). According to this group of nurses the final version was 
easy to read and understand, so no further changes were made. This led to the 
final version of the LTSI and LCQ, combined consisting of 61 items (Table 2, Step 
2: LTSI: -4 items, LCQ: -6 items). 

Table 1: Characteristics of included hospitals and experts
Hospital Expert

Number Number 
of nurses 
included 
(n=)

Expert 
label

Years of 
working 
experience 
(education 
related)

Type of 
education 
(care)

Level of 
diploma 
regarding 
education

Years of 
experience 
regarding 
professional 
development 
nurses.

Age 
(years)

Gender 
(F= 
female)

1 65 D
F

>10
>10

Nursing
Nursing

Bachelor
Bachelor

> 10
> 10

48
57

F
F

2 212 C 5-10 Master of 
science

Master > 10 40 F

3 242 E >10 - Master < 5 44 F
4 29 - - - - - - -
5 295 - - - - - - -
6 355 B <5 - Master < 5 48 F
7 56 G >10 Nursing Master > 10 51 F
8 334 A 5-10 Speech 

therapist
Master < 5 47 F

- - H* 5-10 - PhD - 37 F
*) Expert H was an expert outside of the RENurse hospitals. 
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Phase 3: Psychometric validation 
In total, 1588 nurses filled in the combined instruments (Table 1). For the 
psychometric validation only complete cases were used (n=990), because missing 
data was not at random. Before factor analysis was conducted safety checks 
for assumptions underpinning factor analysis were checked. All checks were 
completed successfully (k items: 61, sample size >1000, Ratio 16:1, KMO LTSI: 
0.90, KMO LCQ: 0.90, Barthlett’s test of spherity for both LTSI and LCQ <0.05, 
normal distribution for all items). Outliers were not removed, because they were 
not caused by measurement errors and were not unrepresentative. Outliers were 
also not transformed, because of normal distribution. To be sure, a method that 
is robust against outliers was used, namely principal component analysis (PCA). 
The psychometric validation was conducted for the LTSI and LCQ separately, but 
also combined. 

The data file was split in half and with the first half the PCA was conducted (n=493, 
Step 7 in Table 2). The scree plot of the PCA of the LTSI indicated 4 or 11 factors, in 
addition output showed 11 factors with Eigenvalues >1 and 72% variance explained. 
We decided to continue with this number of factors as this best matches the original 
instrument (16 underlying themes). Then items with low communalities (<0.40) were 
removed (n=3). Ideally an item’s communality should be ≥0.8, but it is common for 
communalities to range between 0.40 and 0.70.37 The pattern matrix showed no 
more low or cross-loadings and let to a final set of the LTSI of 41 items with factor 
loadings that ranged from 0.46 to 0.92. The scree plot of the PCA of the LCQ 
demonstrated one strong factor also having one Eigenvalue >1 explaining 71% of 
the variance. There were no items with low communalities, resulting in a final set 
of 17 items with factor loadings that ranged from 0.67 to 0.91. As a result of step 
seven, the LTSI consisted of 41 items and the LCQ of 17 items, combined 58 items 
(Step 7, LTSI -3 items, LCQ no items deleted). 

The next step was to test the fit of the structure determined by the EFA. The CFA 
model (Table 2 and Table 3, n=392) of the LTSI indicated that the 11 factor model 
fitted well. This led to a final model with adequate fit (range loadings 0.37 to 0.99, 
Normed Χ2=1.996, TLI=0.908, CFI=0.920, RMSEA=0.050 [90%CI=0.047-0.054]). 
Furthermore, the estimated covariance paths between the factors were all lower 
than the suggested 0.85 cut-off, indicating discriminant validity. No items were 
deleted during this step. The resulting CFA model of the LCQ (n=497) showed also 
one factor solution. The final model showed a good fit (range loadings 0.64 to 0.94, 
Normed X2=3.385, TLI= 0.963, CFI= 0.974, RMSEA= 0.069 [90%CI= 0.061-0.078]) 
with covariance <0.85. No items were deleted during this step.
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In the final model the LTSI and LCQ were combined in the CFA (n=392). The final 
model showed twelve first order and two second order factors (Table 4). First 
order factors are operationalized by the items. Second order factors by various 
first order factors. The combined model is shown in Figure 2 in the supplementary 
material. This model shows a good fit (Normed Χ2=2.014, TLI= 0.900, CFI= 0.907, 
RMSEA= 0.051 [90%CI= 0.048-0.054]). The correlations between the factors 
showed variation. Some covariances show stronger relationships - still  <0.85 
cut-off - for instance between training-personal (0.68), personal-trainers (0.61) 
and training-trainers (0.83), which indicate a stronger relation between these factors 
and how they influence each other. The model also shows low covariances in the 
second order between the factors context-training (-0.05), context-personal (0.01) 
and context-trainer (0.08). This indicates that context is a strong independent factor 
in the instrument that is not influenced by the other factors. Further research is 
needed to explore the relations between these factors. The composite reliability of 
the first and second order of the combined model shows good, reliable consistency 
of the items in the factors (first order) and between the first and second order factors 
(Table 4). The final instrument is available as supplemental material. 

Table 3: Model fit CFA
Model Normed 

X2
Comparative 

Fit Index (CFI)
Tucker 

Lewis Index 
(TLI)

Root-
Mean 

Squared 
Residual 
(SRMR)

Root-Mean 
Square 
error of 

Approximation 
(RMSEA)

Confidence 
interval (CI 

.95)

Adapted 
LTSI

1.996 0.920 0.908 0.0663 0.051 0.047-0.054

LCQ 3.385 0.974 0.963 0.0264 0.069 0.061-0.078

Combined 
model

2.014 0.907 0.900 0.0882 0.051 0.048-0.054
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DISCUSSION 

This study provides a significant advancement in the assessment of training transfer 
in nursing practice through the development and validation of an integrated measure 
combining the Learning Transfer System Inventory (LTSI) and the Learning Climate 
Questionnaire (LCQ). This integrated approach offers a more comprehensive tool for 
assessing the multifaceted nature of factors influencing training transfer in nursing. 

The results of this study show that the adapted LTSI and the adapted LCQ are an 
adequate fit for use in the Dutch nursing hospital context, independently, but also 
together. Combined, the adapted instruments assess factors influencing transfer of 
training in nursing practice as an integrated measure, with all constructs from the 
Dynamic Transfer Model being assessed (personal, contextual, and training/trainer 
related influencing factors). If used separately, the adapted LTSI can be used to 
measure the personal and contextual constructs, and to a lesser extent, the training 
constructs of transfer of training in nursing practice. If the aim is to evaluate the 
training and trainers solely, the adapted LCQ can be used. 

Our study introduces an innovative measurement framework that captures both 
individual, contextual and training related factors influencing training transfer. Unlike 
prior instruments that often focused narrowly on specific elements 16-18 our integrated 
measure encompasses a broader spectrum, thus providing an integrative approach 
of the transfer process. This approach is crucial for accurately identifying and 
addressing the barriers that nurses face in applying new skills and knowledge in 
practice.

Our findings align with and extend the existing literature on training transfer. 
For instance, Bai and colleagues (2018) developed and validated the Factors 
Influencing Training Transfer (FITT) in nursing practice in China.14 This study 
identified a five-factor model which included managerial support, hindrances 
in the organization, validity of training program, organizational and personal 
facilitators, and personal attitude toward training transfer  . Despite important cultural 
differences, the FITT showed moderate fit in the CFA and had a disproportionate 
number of items across factors. This disproportionate distribution could potentially 
limit its generalizability and practical application.14 The innovative character of this 
study is the combination of the LTSI and the LCQ. Together, these instruments 
measure all influencing factors according to the Dynamic Transfer Model, including 
personal, contextual, and training/trainer-related factors. The combined use of LTSI 
and LCQ provides a more integrative understanding of training transfer. The LTSI 
focuses on individual and contextual factors, while the LCQ emphasizes the training 
environment and trainer support. This dual approach ensures that all critical aspects 
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influencing training transfer are measured, offering a more detailed and nuanced 
analysis than other existing instruments.10,15,34

Strengths and limitations 
The following considerations regarding this study must be discussed. A systematic 
literature search was conducted to identify instruments that were developed to 
measure transfer and learning climate in the healthcare context. However, the search 
was systematic, comprehensive, and validated by experts which ensures that the 
most relevant and widely-recognized instruments fitting the theoretical model used 
in this study were included. For the EFA and CFA, only complete cases were used. 
This resulted in the exclusion of a large sample of cases. However, the number 
of complete cases was more than sufficient for factor analysis. Incomplete cases 
can introduce bias and reduce the validity of the factor solutions because missing 
data can distort the relationships between variables. By using complete cases, we 
can ensure that the factor analysis accurately reflects the underlying structure of 
the data. Strengths of this study include the inclusion of a large, heterogeneous 
nursing population and the robust methods that were used in the method section, 
including the Consensus-based Standards for the selection of health Measurement 
INstruments (COSMIN) and Principal Component Analysis (PCA). The large sample 
size enhances the generalizability of the findings, while the heterogeneity of the 
sample ensures that the results are applicable across different subgroups within the 
nursing population. Additionally, using COSMIN standards provides a systematic 
approach to evaluate the methodological quality of the instruments, ensuring that 
the results are both reliable and valid. PCA helps in identifying the underlying 
structure of the data, making it a robust method for exploratory factor analysis. 
Overall, the decision to use only complete cases, combined with a large and diverse 
sample and robust analytical methods, strengthens the validity and reliability of the 
study’s findings. 

Implications for practice 
The results of this study can have significant implications for nursing practice, 
particularly in the areas of training, professional development, and organizational 
policy. The validated instruments, the LTSI and the LCQ, provide comprehensive 
tools for assessing and enhancing training transfer in nursing practice. Insights 
gained from these instruments can be used to design and refine nursing training 
programs by identifying specific factors that facilitate or hinder training transfer of 
nurses. These findings can inform policy development at both the organizational 
and broader healthcare system levels, ensuring supportive learning environments 
and adequate resource allocation. By fostering a culture of peer support and 
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collaboration, organizations can create an environment conducive to continuous 
learning and practical application of new skills. The adapted LTSI and LCQ can 
facilitate meaningful conversations between nurses, managers, and educational 
experts, leading to actionable strategies to improve training programs.38 Additionally, 
the development of interactive digital platforms based on these tools could provide 
real-time feedback and facilitate continuous improvement in training programs. 
Further research should validate these instruments in diverse nursing settings 
and explore the relationships between identified factors and clinical outcomes to 
maximize training program effectiveness. Overall, these validated instruments offer 
valuable tools for enhancing training transfer in nursing practice, improving patient 
care, and advancing clinical outcomes.

CONCLUSION 

Overall, this study represents a significant advancement in measuring training 
transfer in nursing practice. The integrated LTSI and LCQ offer a comprehensive and 
validated tool that addresses individual, contextual and training/trainer factors. This 
integrative approach is crucial for accurately identifying barriers and facilitators to 
training transfer, ultimately leading to improved training programs, enhanced clinical 
competence, and better patient care. Further research and practical applications of 
these findings can continue to improve nursing education and practice. 
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SUPPLEMENTAL MATERIAL; IMTT-NP 

The Integrated Measure of Training Transfer in Nursing Practice (IMTT-NP)
Construct Sub-construct Item

Personal Motivation / 
Transfer effort 
performance

When I leave this training, 
I can’t wait to get back to 
work to try what I learned.

I believe this training will 
help me do my current job 
better.

My job performance 
improves when I use new 
things that I have learned.

The more training I apply 
on my job, the better I do 
my job.

Performance / 
reward

For the most part, the 
people who get rewarded 
around here are the ones 
that do something to 
deserve it.

If I use this training I 
am more likely to be 
rewarded.

I am likely to receive some 
recognition if I use my 
newly learned skills on 
the job.

Peer support My colleagues will 
appreciate me using the 
new skills I learned in this 
training.

My colleagues will 
encourage me to use the 
skills I have learned in this 
training.

At work, my colleagues will 
expect me to use what I 
learned in this training.

Personal 
capacity to 
transfer

I do not have time to try to 
use this training on my job.
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Construct Sub-construct Item

Trying to use this training 
will take too much energy 
away from my other work.

There is too much 
happening at work right 
now for me to try to use 
this training. 

Outcome 
expectations, 
use of 
learning and 
self-efficacy

When I do things to 
improve my performance, 
good things happen to me.

I will be able to try out this 
training on my job.

I never doubt my ability to 
use newly learned skills on 
the job.

Context Resistance to 
change

Experienced employees 
in my group ridicule others 
when they use techniques 
they learn in training.

People in my group are not 
willing to put in the effort 
to change the way things 
are done.

My workgroup is reluctant 
to try new ways of doing 
things.

Coaching 
colleagues

People often make 
suggestions about how 
I can improve my job 
performance.

I get a lot of advice from 
others about how to do my 
job better.

People often tell me things 
to help me improve my job 
performance.
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Construct Sub-construct Item

Colleagues/ 
employer 
reprimand

Employees in this 
organization will be 
penalized for not using 
what they have learned in 
this training.

If I do not use new 
techniques taught in 
this training I will be 
reprimanded.

If I do not use this training 
I will be cautioned about it.

Supervisor 
sanction

My supervisor will oppose 
the use of techniques I 
learned in this training.

My supervisor will think 
I am being less effective 
when I use the techniques 
taught in this training.

My supervisor will 
probably criticize this 
training when I get back to 
the job.

Supervisor 
/ employer 
support

I will get opportunities to 
use this training on my job.

My supervisor will meet 
with me regularly to work 
on problems I may be 
having in trying to use this 
training.

My supervisor will meet 
with me to discuss ways 
to apply this training on 
the job.

My supervisor will help me 
set realistic goals for job 
performance based on my 
training.

Training Prior to the training I knew 
how the program was 
supposed to affect my 
performance.  
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Construct Sub-construct Item

Before this training, I had 
a good understanding of 
how it would fit my job-
related development. 

I knew what to expect 
from this training before it 
began. 

The instructional aids 
(equipment, illustrations, 
etc.) used in this training 
are very similar to real 
things I use on the job.

The methods used in this 
training are very similar to 
how we do it on the job.

I like the way this training 
seems so much like my 
job.

It is clear to me that the 
people conducting this 
training understand how I 
will use what I learn.

The trainer(s) used lot of 
examples that showed 
me how I could use my 
learning on the job.

The way the trainer(s) 
taught the material made 
me feel more confident. I 
could apply it in my job.

Trainer I felt that the leaders 
provided us with choices 
and options.

I felt understood by the 
leaders.

I was able to be open with 
the leaders during the 
sessions.

The leaders showed 
confidence in our abilities 
to do well.
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Construct Sub-construct Item

The leaders helped us 
to really understand the 
goals of the session and 
what we need to do.

The leaders encouraged 
us to ask questions.

I feel a lot of trust in our 
leaders.

The leaders answered 
our questions fully and 
carefully.

The leaders handled our 
emotions very well.

The leaders tried to 
understand how we see 
things before suggesting 
new ways to do things.

The leaders listened to 
how we would like to do 
things.

The leaders helped us to 
improve.

The leaders made us feel 
like we are able to do the 
activities in the program.

The leaders supported us.

The leaders encouraged 
us to work together in 
practice.

The leaders had respect 
for us.

The leaders were 
interested in us.

The Integrated Measure of Training Transfer in Nursing Practice is based on:(Holton Iii et al., 2000; 
Holton Iii et al., 1997; Williams & Deci, 1996). 
Holton Iii, E. F., Bates, R. A., & Ruona, W. E. A. (2000). Development of a generalized learning 
transfer system inventory. Human Resource Development Quarterly, 11(4), 333-360. 
Holton Iii, E. F., Bates, R. A., Seyler, D. L., & Carvalho, M. B. (1997). Toward construct validation of a 
transfer climate instrument. Human Resource Development Quarterly, 8(2), 95-113. 
Williams, G. C., & Deci, E. L. (1996). Internalization of biopsychosocial values by medical students: a 
test of self-determination theory. Journal of personality and social psychology, 70(4), 767. https://doi.
org/10.1037//0022-3514.70.4.767 
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Chapter 6 focuses on all elements, including personal, contextual and training-related influencing 
factors. KSA refer to knowledge, skills and attitude. 
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ABSTRACT 

Background 
Training transfer, or the application of newly acquired knowledge and skills 
in practice, plays a crucial role in ensuring the effectiveness of professional 
development in nursing. The Integrative Measure of Training Transfer in Nursing 
Practice (IMTT-NP) was developed and validated to assess personal, contextual 
and training-related factors that influence nurses’ perceptions of training transfer 
in a hospital context. 

Objective 
This study aims to 1) describe the general perceptions of Dutch nurses regarding 
factors that influence training transfer, and 2) identify different nursing groups for 
whom these factors may vary. 

Design 
A cross-sectional study using the IMTT-NP. 

Setting 
Eight tertiary teaching hospitals in the Netherlands. 

Participants 
A representative group of registered nurses (n=990) in 8 Dutch hospitals, varying 
in a wide range of characteristics such as age, experience, and educational level. 

Methods 
Analysis explored nurses’ perceptions of factors influencing training transfer. 
A cluster analysis was conducted to identify distinct groups of nurses regarding 
these perceptions. 

Results 
Overall, nurses held slightly positive perceptions about the main construct training 
transfer. Nurses were most positive about the training (e.g. content) and the role 
of the trainer. Followed by moderately positive perceptions of their own personal 
factors, where some personal factors were positively perceived (e.g. motivation) 
and some neutral or negative (e.g. feeling recognized or rewarded). Nurses’ 
perceptions about their work environment were neutral, also showing positive 
influencing factors (e.g. little resistance to change) and negative perceptions (e.g. 
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support from supervisor). The cluster analysis revealed three distinct groups: Group 
1 consisted of senior, lower educated nurses who held predominantly negative 
perceptions, particularly about their work context. Group 2 comprised of senior, 
more experienced nurses with slightly less negative perceptions, especially 
regarding their personal influencing factors. Group 3 consisted of more junior, 
ambitious nurses who reported the most positive perceptions across all influencing 
factors. 

Conclusions 
Dutch hospital nurses generally hold slightly positive perceptions of factors 
influencing training transfer, with training and trainer rated most favorably. 
However, contextual factors received neutral ratings, highlighting a critical area for 
improvement. Addressing these contextual barriers is essential to better support 
the practical application of training. Furthermore, the identification of three distinct 
nursing groups, each with unique perceptions, underscores the need for tailored 
interventions. Recognizing and addressing these differences can significantly 
enhance the effectiveness of strategies aimed at improving training transfer. 
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INTRODUCTION 

There is little evidence if and how knowledge, skills and attitudes acquired in training 
are making their way into nursing practice, also described as the knowledge-to-
practice gap. Transfer of training, defined as “the extent to which knowledge, skills, 
and abilities learned in work-related training are generalized and maintained on 
the job” (Bates, 2012, p.549)1, is critical in ensuring that nurses can apply their 
newly acquired competencies in their practice. Transfer is extensively researched 
within other disciplines, with several comprehensive reviews published over the last 
decades. 2-5 The most frequently cited model of training transfer is that of Baldwin 
& Ford2, later on further developed by Blume4 in the Dynamic Transfer Model, now 
having a solid theoretical foundation based on decades of research. It describes 
transfer as a dynamic process that unfolds over time. Three major influencing 
factors of training transfer are included in this model: 1) personal characteristics 
(e.g. motivation to transfer), 2) the training design (e.g. content relevance) and 3) 
the work environment (e.g. supervisory support) 4. 

The Integrative Measure for Training Transfer in Nursing Practice (IMTT-NP) 
was developed and validated for the hospital context using the Dynamic Transfer 
Model as the theoretical foundation.6 It therefore encompasses themes and 
questions reflecting the personal, contextual and training-related influencing factors 
of training transfer. These sub-themes and questions find their origin in adapted 
versions of the Learning Climate Questionnaire (LCQ) and Learning Transfer System 
Inventory (LTSI).7-9 They can be used separately or combined. When combined 
using the IMTT-NP, all influencing factors of training transfer in nursing practice 
can be integrated and comprehensively assessed.

With the development and validation of the IMTT-NP, an opportunity has occurred 
to quantify perceptions of nurses regarding factors that influence training transfer. 
Therefore, the aim of this study is to: 1) describe the general perceptions of Dutch 
hospital nurses regarding factors that influence training transfer and 2) identify 
different nursing groups for whom these factors may vary. Identifying different 
groups of nurses may provide a deeper, more nuanced understanding of the factors 
influencing training transfer in nursing practice. Different nursing groups have 
been identified in earlier studies regarding Continuing Professional Development 
of nurses.10,11 However, those groups were based on qualitative study results. 
The outcomes of this study will help to quantify the underlying, latent thoughts 
and feelings of nurses into visible and understandable outcomes for managers, 
educators and nurses themselves. This enables more effective guidance and 
tailored action to specific nursing groups. Insights in the perceptions of nurses 
regarding factors influencing training transfer contributes to positive learning and 
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work environments, informing policy development, and improving the design of 
training programs in nursing practice.

METHOD 

Design 
The study utilized a cross-sectional design and secondary data analysis, drawing 
on data originally collected for the development of the Integrated Measure of 
Training Transfer in Nursing Practice (IMTT-NP).6 This prior research established 
the IMTT-NP as a valid instrument for assessing training transfer in the Dutch 
hospital nursing context. Building on these findings, the previously collected data 
were repurposed in this study to gain deeper insights into nurses’ perceptions of 
the factors influencing training transfer. Cluster analysis was conducted to identify 
distinct groups of nurses.

Sampling 
Tertiary teaching hospitals affiliated with the Research and Education in Nursing 
Consortium (RENurse) were asked to participate. The RENurse consortium includes 
15 tertiary teaching hospitals located throughout the Netherlands. In this study eight 
hospitals participated by convenience sampling. Local researchers within each 
hospital facilitated the distribution of the IMTT-NP between November 2023 and 
February 2024. To ensure a broad representation of nursing staff, all registered 
nurses per hospital were invited to participate without additional inclusion criteria, 
while nursing students were excluded from the study. The survey was administered 
through the Enalyzer digital survey platform (www.enalyzer.com), and nurses 
received a secured digital link to complete the IMTT-NP. Informed consent was 
obtained before participants began the IMTT-NP. 

The final sample consisted of a heterogeneous group of nurses being representative 
on various demographic characteristics. All age categories, work experience and 
educational levels were included. In general, nurses had more than 16 years of 
work experience (51.6%), worked more than six years at their current ward (51.4%) 
and on average worked over 25 hours a week (68.7%). Most nurses worked in an 
inpatient setting (80.5%) and some of the nurses worked on a dedication education 
unit (22.0%). Also, most nurses did not have ambitions for further professional 
development (57.1%). All demographic data are described in Supplemental material 
Table 4. Furthermore, all nurses filled in the name of the training they had followed 
and on which they based their answers in the IMTT-NP. The answers showed that 
over 200 different types of trainings were followed ranging from specialized basic 
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life support (n = 200), emergency response and evacuation (n = 47), aggression 
and conflict management (n = 43) to coaching programs (n = 12). 

Instrument 
The IMTT-NP was developed to provide insights into the perceptions of nurses 
regarding training transfer, allowing for a comprehensive analysis of the relationship 
between personal, contextual and training-related characteristics as influencing 
factors of training transfer. The IMTT-NP was developed according to the 
Consensus-based Standards for selection of health Measurement Instruments 
(COSMIN) 12 and consists of 58 items from two existing instruments  that cover 
personal, contextual and training related influencing factors in nursing practice. 
The construct personal consists of five sub-constructs (motivation, performance, 
peer support, capacity, outcome expectation), just like the construct context 
(resistance to change, coaching, reprimand, sanction, support). The constructs 
training and trainer do not have sub-constructs. The interdependence between 
the constructs and the main construct training transfer shows moderate to strong 
associations (personal – training transfer: r = 0.54 (sign.), context – training transfer: 
r = 0.42 (sign.), training – training transfer: r = 0.56 (sign.), trainer – training transfer: 
r = 0.63 (sign.), see supplemental material Table 5. Results of the confirmatory 
factor analysis showed a good fit in general (Normed Χ2 of 2.014, TLI of 0.900, CFI 
of 0.907, and RMSEA of 0.051 [90%CI = 0.048-0.054]), consisting of 12 factors in 
total. Items are answered using a 7-point Likert scale ranging from totally disagree 
to totally agree. For a detailed description of the questionnaire development and 
validation, see (blinded for review).

Analysis 
For the analysis the IMTT-NP was used (blinded for review). A total of 1,588 nurses 
began the online program to complete the IMTT-NP, but only 1,321 nurses provided 
their demographic, contextual and training-related data and started answering the 
IMTT-NP questions. Further analysis revealed 990 complete cases. The missing 
data were not missing at random (MNAR), as they exhibited a monotone pattern: the 
further a respondent progressed in the questionnaire, the more data was missing. 
Due to the MNAR nature of the missing data, imputing these missing values was 
considered complex and potentially biased.13

A decision was then made between listwise and pairwise deletion. To determine 
the best approach, the demographic, contextual and training-related data of the 
two datasets (n = 990 and n = 1,321) were compared. A statistically significant 
difference (α = 0.015) was found for the question "How many years have you been 
working at your current ward?" Since no other statistical differences were identified 
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and pairwise deletion could introduce further bias and inconsistency, listwise 
deletion (complete case analysis) was chosen to maintain consistency and better 
interpretation.

The IMTT-NP items were treated as interval variables. Some items did not follow a 
normal distribution. Therefore medians, interquartile ranges, and non-parametric 
tests were used for analysis which included: (1) descriptive statistics to describe 
the perceptions of nurses regarding factors influencing training transfer, (2) cluster 
analysis to identify distinct groups of nurses who perceive the influencing factors 
of training transfer different. All analysis were done using SPSS version 22.0. 

Cluster analysis 
To identify different nursing groups with their own characteristics regarding their 
perception of influencing factors of training transfer, a hierarchical cluster analysis 
was employed. Using cluster analysis, similar objects are grouped to form clusters 
that are distinct from each other, while the objects within each cluster share common 
characteristics.14 The (sub-)constructs in the IMTT-NP were used as the criteria to 
assess similarity among participants in the cluster analysis.

The cluster analysis was conducted in two steps, in line with the recommendations of 
Milligan15 and performed by Van Hoof.16 First, the number of clusters was determined 
using agglomerative (bottom-up) hierarchical cluster analysis (HCA), as illustrated 
in Fig. 1. Ward’s method (the minimum variance method) with squared Euclidean 
distance was applied to measure association and similarity.16,17 The agglomeration 
schedule and dendrogram were analysed to identify the appropriate number of 
clusters. To assess the stability of the clusters, the sample was randomly split into 
two halves, and the cluster analysis was repeated based on this division. 

Then, a k-means cluster analysis was performed to finalize the clustering process. 
Respondents were assigned to clusters using the algorithm provided by SPSS. 
The clusters were then characterized (to develop different groups) based on the 
prominent features of each group, following the methods described by Bennetts18 
and Van Hoof.16 This characterization involved examining similarities and differences 
in demographic, contextual and training-related characteristics between clusters. 

Ethics 
Ethical approval was obtained from the ethics medical board of MMC (Maxima 
Medical Center) in Brabant, the Netherlands (2023-MMC-081). All nurses consented 
for participation at the start of the digital questionnaire. 
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RESULTS 

Dutch nurses' perceptions of factors influencing training transfer 
The results of nurses’ perceptions regarding factors influencing training transfer are 
presented in Table 1. Nurses’ perspectives of the main construct Training Transfer 
are slightly positive. Looking at sub-constructs, nurses have (slightly) positive 
perceptions about their personal, training and trainer related influencing factors 
and perceive neutral perceptions about their work environment (Context, Median: 
-1.0). There are some notable results regarding these sub-constructs. Nurses feel 
motivated to apply newly acquired knowledge and skills in practice to enhance their 
clinical performance for which they expect positive outcomes (personal_motivation, 
Median: 6.0; personal-outcomeexpectation, Median: 5.0). However, they do not 
feel recognized or rewarded when they do so (personal_reward, Median: -2.0). 
Colleagues and supervisors contribute both positively and negatively to training 
transfer. Nurses do not experience resistance among colleagues or supervisor 
when applying newly acquired knowledge and skills (context_resistancetochange, 
Median: 4.0; context_sanction, Median: 6.0). However, they do experience limited 
coaching from their nursing colleagues (advice or suggestions) and supervisor 
(facilities) to enhance their practice (context_coaching, Median: -4.0; context_
support, Median: -3.0). Also, when newly acquired knowledge and skills are not 
applied in practice, no consequences follow (context_reprimand, Median: -4.0).
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Table 1A:  Perceptions of nurses regarding factors influencing training transfer
(Sub-)constructs (range)* Sample (n=990)

Median
(IQR= Q3-Q1)**

Training Transfer (-174 - +174) 56.0 (73.0-34.0)

Personal (-48 - +48) 13.0 (20.0-7.0)

Personal_motivation (-12 - +12) 6.0 (8.0-4.0)

Personal_reward (-9 - +9) -2.0 (1.0- -5.0)

Personal_peersupport (-9 - +9) 3.0 (5.0-1.0)

Personal_personalcapacity (-9 - +9) 1.0 (4.0- -1.0)

Personal_outcomeexpectation (-9 - +9) 5.0 (6.0-4.0)

Context (-48 - +48) -1.0 (5.3- -6.0)

Context_resistancetochange (-9 - +9) 4.0 (6.0-1.0)

Context_coaching (-9 - +9) -4.0 (0.0- -6.0)

Context_reprimand (-9 - +9) -4.0 (-2.0- -6.0)

Context_sanction(-9 - +9) 6.0 (9.0-4.0)

Context_support (-12 - +12) -3.0 (1.0- -6.0)

Training (-27 - +27) 15.0 (18.0-8.0)

Trainer (-51 - +51) 31.0 (34.0-18.0)

*) The absolute scores differ, because the number of item in some (sub-)constructs differ, therefore 
the ranges differ. The different ranges have been corrected with the help of the colour codes in the 
legend. 
**) IQR = Interquartile range

Table 1B: Legend for the interpretation of the colour code*.
(Sub-)constructs Q3 (- - -) Q2 (- -) Q1 (-) Q0 (+/-) Q1 (+) Q2 (++) Q3 (+++)

Very 
negative

negative Slightly 
negative

Neutral Slightly 
positive

Positive Very 
positive

Personal -48 -32 -16 -1 1 16 32 48

Personal_
motivation

-12 -8 -4 -1 1 4 8 12

Personal_rew. ** -9 -6 -3 -1 1 3 6 9

Context -48 -32 -16 -1 1 16 32 48

Context_support -12 -8 -4 -1 1 4 8 12

Trainer -51 -34 -17 -1 1 17 34 51

Training -27 -18 -9 -1 1 9 18 27

Training Transfer -174 -116 -58 -1 1 58 116 174

*) The scores represent the sum of the items of the IMTT-NP. Items are scored on a 7-point Likert 
scale with numerical value from -3 (totally disagree) to +3 (totally agree). All the items within a 
construct are added up resulting in the sum of the items. The sum of the items are divided into seven 
categories related to the 7-point Likert scale. 
**) Personal_reward; Personal_peersupport;  Personal_personalcapacity; Personal_
outcomeexpectation; Context_resistancetochange; Context_coaching; Context_reprimand; Context_
sanction have the same ranges. 
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Cluster identification: Towards different nursing groups who 
perceive training transfer differently 
Figure 1 shows a dendrogram as a result of the hierarchical clustering process. 
The analysis revealed three clusters who provided the most insight in the perceptions 
of nurses regarding influencing factors of training transfer in their practice. Four 
and five clusters led to very small groups of nurses for which identifying typologies 
was not considered meaningful. The analysis was validated by repeating the cluster 
analysis with randomly split samples, which resulted in an identical dendrogram. 

Figure 1: Clustering dendogram. The red vertical bar intersects with three positions indicating the choice 
for three meaningful clusters. 

Table 2 shows the cluster scores on the constructs and sub-constructs of the IMTT-
NP for the three clusters. Cluster 1, the smallest cluster, consists of 140 nurses, 
cluster 2 consists of 431 nurses and cluster 3 consists of 419 nurses. All clusters 
were significantly different (<.001) from each other on all (sub-)constructs of the 
IMTT-NP. Post-hoc analyses with Mann-Whitney U test between clusters (cluster 
1 * cluster 2, cluster 1 * cluster 3, cluster 2 * cluster 3) showed that most (sub-)
constructs between the three clusters are also significant different after Bonferroni 
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correction (0.05/3 = 0.0167). Except for the sub-constructs Context_reprimand 
(.278) and Context_sanction (.024). 

The results in Table 2 show that nurses included in cluster 1 are in general more 
negative about all (sub-)constructs influencing training transfer in their practice. They 
feel less recognized and rewarded when applying newly acquired knowledge and 
skills (personal_reward, Median: -4.0) and they have stronger negative perceptions 
regarding their work environment (context, Median: -7.0). They experience less 
coaching and support from their colleagues and supervisors (context_coaching, 
Median: -6.0; context_reprimand, Median: -6.0; context_support, Median: -6.0). 
Cluster 3 includes nurses that are the most positive regarding all (sub-)constructs 
influencing training transfer in their practice. Resulting in the most positive score of 
the main construct training transfer. Cluster 2 includes nurses whose perceptions 
lie in the middle, between the more outspoken clusters 1 and 3. 

Table 2A: Cluster outcomes of the (sub-)constructs for the three clusters
(Sub-)constructs (range)* Cluster 1

(n=140)
Median
(IQR= Q3-Q1)

Cluster 2
(n=431)
Median
(IQR= Q3-Q1)

Cluster 3
(n=419)
Median
(IQR= Q3-Q1)

Training Transfer (-174 - +174) 4.0 (12.0- -8.0) 46 (53.0-34.0) 77.0 (88.0-68.0)

Personal (-48 - +48) 2.0 (8.8- -2.0) 10.0 (15.0-5.0) 19.0 (24.0-15.0)

Personal_motivation (-12 - +12) 3.0 (6.0-1.0) 5.0 (7.0-3.0) 8.0 (8.0-6.0)

Personal_reward (-9 - +9) -4.0 (-1.0- -6.0) -3.0 (0.0- -5.0) 0.0 (2.0- -2.0)

Personal_peersupport (-9 - +9) 0.0 (2.75- -1.0) 2.0 (4.0-1.0) 5.0 (6.0-3.0)

Personal_personalcapacity (-9 - +9) 0.0 (2.0- -2.0) 1.0 (3.0- -1.0) 3.0 (5.0-0.0)

Personal_outcomeexpectation (-9 - +9) 3.0 (5.0-1.0) 5.0 (6.0-4.0) 6.0 (6.0-5.0)

Context (-48 - +48) -7.0 (-2.0- -13.0) -3.0 (2.0- -8.0) 4.0 (10.0- -1.0)

Context_resistancetochange (-9 - +9) 2.0 (5.75-0.0) 3.0 (6.0-1.0) 5.0 (7.0-2.0)

Context_coaching (-9 - +9) -6.0 (-3.0- -6.0) -4.0 (-1.0- -6.0) -2.0 (1.0- -6.0)

Context_reprimand (-9 - +9) -6.0 (-3.0- -7.8) -6.0 (-2.0- -7.0) -3.0 (-2.0- -6.0)

Context_sanction (-9 - +9) 6.0 (7.0-2.0) 6.0 (7.0-4.0) 7.0 (9.0-6.0)

Context_support (-12 - +12) -6.0 (-2.0- -9.0) -4.0 (-1.0- -6.0) -1.0 (3.0- -4.0)

Training (-27 - +27) 0.5 (6.0- -3.0) 13.0 (16.0-8.0) 18.0 (21.0-16.0)

Trainer (-51 - +51) 4.5 (11.8-0.0) 27.0 (33.0-17.0) 34.0 (43.0-33.0)

*) The absolute scores differ, because the number of item in some (sub-)constructs differ, therefore 
the ranges differ. The different ranges have been corrected with the help of the colour codes in the 
legend. 
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Table 2B: Legend for the interpretation of the colour code*.
(Sub-)constructs Q3 (- - -) Q2 (- -) Q1 (-) Q0 (+/-) Q1 (+) Q2 (++) Q3 (+++)

Very 
negative

negative Slightly 
negative

Neutral Slightly 
positive

Positive Very 
positive

Personal -48 -32 -16 -1 1 16 32 48

Personal_
motivation

-12 -8 -4 -1 1 4 8 12

Personal_rew. ** -9 -6 -3 -1 1 3 6 9

Context -48 -32 -16 -1 1 16 32 48

Context_support -12 -8 -4 -1 1 4 8 12

Trainer -51 -34 -17 -1 1 17 34 51

Training -27 -18 -9 -1 1 9 18 27

Training Transfer -174 -116 -58 -1 1 58 116 174

*) The scores represent the sum of the items of the IMTT-NP. Items are scored on a 7-point Likert 
scale with numerical value from -3 (totally disagree) to +3 (totally agree). All the items within a 
construct are added up resulting in the sum of the items. The sum of the items are divided into seven 
categories related to the 7-point Likert scale. 
**) Personal_reward; Personal_peersupport;  Personal_personalcapacity; Personal_
outcomeexpectation; Context_resistancetochange; Context_coaching; Context_reprimand; Context_
sanction have the same ranges. 

Groups of nurses based on influencing factors 
Table 3 shows the demographic, contextual and training-related characteristics 
of three clusters of nurses who differ in perceived influencing factors for training 
transfer. The chi-square test shows a statistical difference of the clusters regarding 
average working week hours (0.05), educational level (0.03), working at a dedicated 
education unit (0.03), ambitions for further development (0.03) and type of hospital 
(0.00). However post hoc analyses between the individual cluster shows only 
statistical differences (after Bonferroni correction) for Cluster 1 * Cluster 3 regarding 
years of working experience (0.02), Cluster 1 * Cluster 2 regarding education level 
(0.01) and for Cluster 1 * Cluster 3 and Cluster 2 * Cluster 3 regarding type of 
hospital (0.00 and 0.00). 

Although results are not statistical different some trends are present in the results. 
When looking at the age of the nurses in the three clusters, Cluster 1 and 2 seem to 
represent more senior nurses in comparison to Cluster 3 (42% of nurses in Cluster 
1 and 2 are over 45 years versus 37% in Cluster 3. 42% of the nurses in Cluster 3 
are younger than 36 years versus 34% in Cluster 2 and 38% in Cluster 1). This is 
underlined by the years of work experience and employment at the current ward. 
More nurses with less than five years of work experience are represented in Cluster 
3 (25%), versus Cluster 1 (15%) and 2 (16%), with significant difference between 
Cluster 1 and 3 (0.02). Also, more nurses with 0-1 years of employment at current 
ward are represented in Cluster 3 (15%), versus Cluster 1 (10%) and Cluster 2 (9%). 
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Other notable trends are average working week hours and educational level. Cluster 
3 represents more nurses who work more than 24 hours a week (72% versus 
65% and 66%), with an almost significant result between Cluster 1 and 3 (0.018). 
Cluster 1 seems to represent more nurses with vocational education level (40%), 
versus Cluster 2 (26%) and Cluster 3 (30%), where Clusters 2 and 3 represent more 
nurses with higher educational levels (post-bachelor: Cluster 1: 17%, Cluster 2: 31%, 
Cluster 3: 27%) with a significant difference between Cluster 1 and 2. 

The last notable results are seen in type of ward (Dedicated Education Unit or 
not), which hospital and the amount of ambitions nurses have. Nurses in Cluster 1 
who are mostly negative regarding training transfer work in Hospital two and five, 
where nurses who are more positive in Cluster 2 and 3 work mostly in hospital one 
and six with significant results between Cluster 1 and 3 (0.00) and Cluster 2 and 3 
(0.00). More nurses in Cluster 3 work at a Dedicated Education Unit (27%), versus 
Cluster 1 (18%) and Cluster 2 (20%). At last, nurses who have more ambitions are 
represented in Cluster 3 (47%) and nurses who have less ambitions are mostly 
represented in Cluster 1 (39%) and 2 (37%).



158

Chapter 6

Table 3: Characteristics of clusters (n=990)
Cluster 1
(n=140)
n(%)

Cluster 2
(n=431)
n(%)

Cluster 3
(n=419)
n(%)

Cluster 
sig.
***

P-value 
Cluster 
1 * 
Cluster 2
**

P-value 
Cluster 
1 * 
Cluster 3
**

P-value 
Cluster 
2 * 
Cluster 3
**

Personal: 
Age (years)
-	 ≤ 25 
-	 26-35 
-	 36-45
-	 46-55 
-	 >56

17 (12.1%)
37 (26.4%)
27 (19.3%)
35 (25.0%)
24 (17.1%)

47 (10.9%)
102 (23.7%)
98 (22.7%)
101 (23.4%)
83 (19.3%)

72 (17.2%)
105 (25.1%)
87 (20.8%)
85 (20.3%)
70 (16.7%)

0.28 0.84 0.08 0.56

Personal: 
Years 
of work 
experience 
after 
graduation
-	 0-1
-	 2-5
-	 6-10
-	 11-15
-	 >16

2 (1.4%)
19 (13.6%)
21 (15.0%)
24 (17.1%)
74 (52.9%)

12 (2.8%)
56 (13.0%)
58 (13.5%)
55 (12.8%)
250 (58.0%)

28 (6.7%)
75 (17.9%)
54 (12.9%)
48 (11.5%)
214 (51.1%)

0.28 0.56 0.02 0.05

Personal: 
Years of 
employment 
at current 
ward
Flex
-	 0-1
-	 2-5
-	 6-10
-	 11-15
-	 >16

2 (1.4%)
14 (10.0%)
42 (30.0%)
28 (20.0%)
20 (14.3%)
34 (24.3%)

11 (2.6%)
40 (9.3%)
124 (28.8%)
84 (19.5%)
63 (14.6%)
109 (25.3%)

13 (3.1%)
61 (14.6%)
129 (30.8%)
76 (18.1%)
55 (13.1%)
85 (20.3%)

0.44 0.98 0.14 0.57

Personal: 
Average 
working 
week hours
-	 ≤ 24 
-	 ≥ 25

48 (34.3%)
92 (65.7%)

153 (35.5%)
278 (64.5%)

117 (27.9%)
302 (72.1%)

0.05 0.79 0.02 0.15

Personal: 
Highest 
educational 
level
-	 Vocational
-	 Bachelor
-	 Post-

bachelor
-	 University 

bachelor 
or master

-	 PhD

56 (40%)
53 (37.9%)
24 (17.1%)

7 (5.0%)

-

114 (26.4%)
160 (37.1%)
134 (31.1%)

21 (4.9%)

2 (0.5%)

126 (30.1%)
154 (36.8%)
115 (27.4%)

24 (5.7%)

-

0.03 0.01 0.23 0.07
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Cluster 1
(n=140)
n(%)

Cluster 2
(n=431)
n(%)

Cluster 3
(n=419)
n(%)

Cluster 
sig.
***

P-value 
Cluster 
1 * 
Cluster 2
**

P-value 
Cluster 
1 * 
Cluster 3
**

P-value 
Cluster 
2 * 
Cluster 3
**

Context: 
Working 
inpatient, 
outpatient or 
both *
-	 Inpatient
-	 Outpatient

116 (82.9%)
32 (22.9%)

346 (80.3%)
115 (26.7%)

342 (81.6%)
99 (23.6%)

In: 0.08
Out: 0.50

In: 0.50
Out: 0.37

In: 0.62
Out: 0.31

In: 0.74
Out: 0.85

Context: 
Working at 
Dedicated 
Education 
Unit
-	 Yes
-	 No
-	 Missing

25 (17.9%)
91 (65.0%)
24 (17.1%)

88 (20.4%)
258 (59.9%)
85 (19.7%)

112 (26.7%)
230 (54.9%)
77 (18.4%)

0.03 0.40 0.04 0.02

Personal: 
Ambitions 
for further 
professional 
development
-	 No, no 

ambitions.
-	 Yes, I 

have 
ambitions 
and 
spoken 
with my 
manager 
about my 
ambitions.

-	 Yes, I 
have 
ambitions 
but 
have not 
spoken 
with my 
manager 
about my 
ambitions.

-	 Yes, I am 
currently 
following 
a course 
/ training 
program.

85 (60.7%)

19 (13.6%)

23 (16.4%)

13 (9.3%)

270 (62.6%)

60 (13.9%)

47 (10.9%)

54 (12.5%)

223 (53.2%)

84 (20.0%)

51 (12.2%)

61 (14.6%)

0.03 0.30 0.03 0.07
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Cluster 1
(n=140)
n(%)

Cluster 2
(n=431)
n(%)

Cluster 3
(n=419)
n(%)

Cluster 
sig.
***

P-value 
Cluster 
1 * 
Cluster 2
**

P-value 
Cluster 
1 * 
Cluster 3
**

P-value 
Cluster 
2 * 
Cluster 3
**

Context: 
Hospital
-	 Hospital 1
-	 Hospital 2
-	 Hospital 3
-	 Hospital 4
-	 Hospital 5
-	 Hospital 6
-	 Hospital 7
-	 Hospital 8

118 (12.9%)
30 (21.4%)
5 (3.6%)
3 (2.1%)
28 (20.0%)
26 (18.6%)
23 (16.4%)
7 (5.0%)

85 (19.7%)
69 (16.0%)
13 (3.0%)
6 (1.4%)
81 (18.8%)
101 (23.4%)
59 (13.7%)
17 (3.9%)

123 (29.4%)
50 (11.9%)
20 (4.8%)
5 (1.2%)
65 (15.5%)
83 (19.8%)
43 (10.3%)
30 (7.2%)

0.00 0.42 0.00 0.00

Training: 
Type of 
training
-	 Mandatory 
-	 Voluntary

83 (59.3%)
57 (40.7%)

252 (58.5%)
179 (41.5%)

270 (64.4%)
149 (35.6%)

0.18 0.87 0.07 0.27

*) total percentage is different because some nurses work both in in- and outpatient clinics. 
**) Significant at the 0.0167 level (Bonferroni correction with three clusters 0.05/3 = 0.0167)
***) Significant at the 0.05 level (without Bonferroni correction)

DISCUSSION 

This paper described the general perceptions of Dutch hospital nurses regarding 
factors that influence training transfer and identified three nursing groups for 
whom the factors vary. Nurses’ perceptions regarding training transfer are slightly 
positive. This results from a positive perception regarding the training and trainer, a 
slightly positive perception regarding their personal influencing factors and neutral 
perceptions regarding their work context. 

A cluster analysis identified three nursing groups for whom the perceptions varied. 
Although results showed limited statistical differences and should be interpreted 
with care, some trends were visible in the results. Group one seemed to reflect 
more senior, experienced and lower educated nurses who mostly have negative 
perceptions regarding all influencing factors, but specifically regarding their context. 
Group two included more experienced, senior group of nurses who have less 
negative perceptions compared to group one and are more positive regarding 
their personal influencing factors. Group three seemed to describe more junior, 
ambitious nurses who experience the most positive perceptions regarding the 
influencing factors. 

The findings of the three nursing groups are of added value to previous study 
results. For instance described in a recent review who identified three nursing 
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groups (newly graduated nurses, experienced nurses, experienced nurses with 
ambitions for advanced roles).10 Those three groups were identified based on 
literature describing different personal and contextual facilitators and barriers that 
nurses experienced in their Continuing Professional Development (CPD). Where 
for instance newly graduated nurses experience barriers when integrating into 
the nursing profession, experienced nurses with ambitions for advanced roles 
experience barriers regarding the nursing culture emphasizing direct patient care. 
Previously, Pool11 described a lifespan perspective on CPD motives and learning 
activities of nurses. They also identified three nursing groups (younger, middle-aged 
and older nurses) for whom motives to participate in CPD and the pursuit of different 
learning activities differ. Younger nurses for instance are more inclined to participate 
in formal learning activities compared to older nurses who are more inclined to 
participate in informal learning activities. The results also showed different CPD 
motives, where it is important for younger nurses to build a career, older nurses 
strive at consistency at work.

In this study, age, work experience and ambitions for further professional 
development are amongst the demographic differences between the three identified 
nursing groups. Where junior, less experienced nurses show more ambitions and 
senior, more experienced nurses are less ambitious. However, the findings of 
this study provide additional insights with regard to other data and perceptions 
different nursing groups have about themselves, their work environment and 
training related activities. Junior, less experienced, higher educated nurses with 
more ambitions also show more positive perspectives compared to senior, more 
experienced, lower educated nurses with lesser ambitions. Moreover, where other 
studies have predominantly relied on qualitative methods, this study provides a 
complementary perspective by quantifying nurses’ latent thoughts and feelings, 
transforming them into concrete, measurable outcomes. This quantitative approach 
not only provides a broader understanding of training transfer but also equips 
managers and policymakers with clear, evidence-based data. Such data can be 
particularly persuasive in decision-making processes, as numerical insights often 
carry significant weight in justifying interventions, allocating resources, and setting 
priorities for improving nursing practice. By bridging the gap between qualitative 
nuance and quantitative clarity, this study adds depth and practical applicability to 
the existing body of knowledge. 

Strengths and limitations 
Some strengths and limitations of this study need discussion. In the analysis of 
this study only complete cases were used. This resulted in the exclusion of a 
large sample of cases. However, due to the ‘missing not at random’ nature of 
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the missing data, imputing these missing values was considered complex and 
potentially biased. Moreover, listwise deletion (complete case analysis) was chosen 
to maintain consistency and better interpretation of results. Furthermore, statistical 
differences between the datasets were checked and did not lead to meaningful 
differences. With regard to the missing data, a possible cause is worth mentioning. 
Nurses received a link to the IMTT-NP during work hours and probably filled in the 
questionnaire during their shift. The change that they were disturbed during their 
shift while filling in the questionnaire is high. Unfortunately, the digital questionnaire 
did not allow for returning to the filled in items after the questionnaire was closed.  
The nurses included in this study are a result of convenience sampling. This 
may have led to sampling bias, for instance by including more motivated nurses 
regarding their CPD. However, all hospitals included their nurses broadly, with 
the aim to minimalize that risk. Strengths of this study include the inclusion of a 
large, heterogenic sample of nurses. This helps the generalizability of the results. 
Although, generalization must be done carefully as this concerns a Dutch nursing 
population and a Western-oriented questionnaire. However, the findings are based 
on a comprehensive, well validated instrument (IMTT-NP) (blinded for review) that 
was developed according to the Consensus-based Standards for the selection of 
health Measurements Instruments (COSMIN) 12.

Implications for practice 
The results of this study show that nurses’ perceptions regarding training transfer 
are slightly positive. This is undesirable, despite the fact that it is a poor pass. 
Addressing the barriers is essential to support training transfer in nursing practice. 
Therefore, the results have some important implications for nurses themselves, 
managers and educators. First, the results help to quantify underlying thoughts 
and feelings of nurses in more understandable and visible outcomes. The IMTT-NP 
can be used as a conversation tool, for feedback and reflection, as the outcomes 
can be used to facilitate meaningful conversations between managers, nurses and 
educators, leading to strategies to improve barriers for training transfer in nursing 
practice. Collaboration between these stakeholders is important as previous studies 
showed that when they do not align their strategies training transfer failed.19 Nurses 
gain more insight in their personal influencing factors. This is important as concepts 
as self-regulated learning, goal orientation and self-efficacy have a positive impact 
on transfer outcomes.20-22 However, this asks of nurses to develop skills such as 
critical and creative thinking, research awareness and reflection.23 Managers can 
use the outcomes regarding contextual influencing factors to evaluate facilitators 
and barriers at the ward level and educational experts can use the trainer and 
training outcomes to evaluate organized trainings. Moreover, educational experts 
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can facilitate and support the design of educational strategies to improve personal 
and contextual barriers for training transfer and define aims and expectations 
prior to training. Organizational support is pivotal when pursuing impact of CPD 
in the workplace. Strong nurse leaders are needed to empower individual nurses 
and clinical teams at the wards to identify their learning needs. That is crucial for 
fostering a change in nursing culture.24,25 Second, the results of this study underline 
the existence of different nursing groups with their own demographic, contextual 
and training-related characteristics and perceptions regarding training transfer. This 
helps to better identify these nursing groups, which can lead to policy development 
at the ward, but also at institutional level, ensuring supportive learning environments. 
By fostering a culture which includes an integrative approach for training transfer 
in nursing practice, considering different nursing groups, organizations can create 
an environment conducive to CPD and practical application of new skills and 
knowledge. Future research should focus on the relation between perceptions 
regarding training transfer and results of transfer of training, as well as implementing 
strategies to improve barriers for training transfer in nursing practice. 

CONCLUSION 

Dutch hospital nurses generally hold slightly positive perceptions of factors 
influencing training transfer, with training and trainer rated most favorably. 
However, contextual factors received neutral ratings, highlighting a critical area for 
improvement. Addressing these contextual barriers is essential to better support 
the practical application of training. Furthermore, the identification of three distinct 
nursing groups, each with unique perceptions, underscores the need for tailored 
interventions. Recognizing and addressing these differences can significantly 
enhance the effectiveness of strategies aimed at improving training transfer. 

It is recommended that these findings are used to facilitate constructive dialogue 
among nurses, managers, and educators within organizations. Such discussions 
can drive the development of targeted solutions to overcome barriers and promote a 
culture of continuing professional development. The IMTT-NP’s integrative approach 
provides a valuable framework for creating a supportive environment that considers 
the diverse needs of nursing groups, ultimately fostering the practical application 
of new skills and knowledge. 
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SUPPLEMENTAL MATERIAL; TABLE 4 

Table 4: Characteristics of nurses

Characteristics n (%)

Age (years)
-	 ≤ 25 
-	 26-35 
-	 36-45
-	 46-55 
-	 > 56

202 (15.3%)
349 (26.4%)
266 (20.1%)
275 (20.8%)
229 (17.3%)

Years of work experience after graduation
-	 0-1
-	 2-5
-	 6-10
-	 11-15
-	 > 16

69 (5.2%)
217 (16.4%)
187 (14.2%)
166 (12.6%)
682 (51.6%)

Years of employment at current ward
Flex
-	 0-1
-	 2-5
-	 6-10
-	 11-15
-	 > 16

35 (2.6%)
194 (14.7%)
403 (30.5%)
226 (17.1%)
172 (13.0%)
281 (21.3%)

Average working week hours
-	 ≤ 24 
-	 ≥ 25

414 (31.3%)
907 (68.7%)

Highest educational level
-	 Vocational
-	 Bachelor
-	 Post-bachelor
-	 University bachelor or master
-	 PhD

403 (30.5%)
488 (36.9%)
358 (27.1%)
70 (5.3%)
2 (0.2%)

Working inpatient, outpatient or both
-	 Inpatient
-	 Outpatient
-	 Both

1063 (80.5%)
325 (24.6%)
67 (5.1%)

Working at dedication education unit
-	 Yes
-	 No
-	 Missing

291 (22.0%)
772 (58.4%)
258 (19.5%)

Ambitions for further professional development
-	 No, no ambitions.
-	 Yes, I have ambitions and spoken with my manager about my ambitions.
-	 Yes, I have ambitions but have not spoken with my manager about my 

ambitions.
-	 Yes, I am currently following a course / training program. 

754 (57.1%)
219 (16.6%)
164 (12.4%)

184 (13.9%)
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Chapter 7

DISCUSSION OF MAIN FINDINGS AND IMPLICATIONS FOR 
PRACTICE AND SCIENCE 

This dissertation demonstrated the need for an integrative approach when bridging 
the knowledge-to-practice gap in the nursing profession. This refers to the gap 
in evidence describing if and how knowledge and skills acquired in training are 
making their way into nursing practice, or that educational activities improve patient 
outcomes.1-6 In order to study the knowledge-to-practice gap we used the Dynamic 
Transfer Model. As described in this model, transfer is influenced by personal, 
contextual and training related influencing factors.7 So far, most studies only focus 
on one of these aspects, for instance motivation of nurses to pursue or participate 
in CPD or how to create positive workplace cultures.8 A possible risk is that various 
factors that influence CPD are not examined in conjunction with each other and 
therefore may lead to insufficient results. Only if we fully understand all the factors 
associated with CPD in nursing practice we can implement effective strategies to 
positively influence and improve it. The need for this integrative approach lies in the 
evidence that stimulating CPD for nurses promotes motivation, commitment and 
satisfaction and their retention and performance.9,10 A skilled and motivated nursing 
workforce is essential to safeguard future quality of care, especially considering 
the current challenges in healthcare. 

The aim of this dissertation was therefore to describe factors that influence 
Continuing Professional Development (CPD), and more specific training transfer, 
in nursing practice in order to bridge the knowledge-to-practice gap. The main 
findings of this dissertation: 

1.	 When nurses, managers and educators do not work together and do not align their 
strategies, training transfer is not likely to happen (chapters 2 and 4). 

2.	 The Integrated Measure for Training Transfer in Nursing Practice shows construct 
validity and is reliable to assess nurses’ perceptions regarding training transfer 
and its influencing factors (personal, contextual and training/trainer) (IMTT-NP, 
chapters 5 and 6). 

3.	 There are different nursing groups for whom the influencing factors differ (chapters 
3 and 6). 

These three key findings are further described and discussed below, including 
implications for practice and opportunities for further research. 
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1) WHEN NURSES, MANAGERS AND EDUCATORS DO NOT 
WORK TOGETHER AND DO NOT ALIGN THEIR STRATEGIES 
TRAINING TRANSFER IS NOT LIKELY TO HAPPEN 

Two studies in this dissertation (chapters 2 and 4) described examples where 
training transfer did not occur. In chapter 2 nurses felt responsible and motivated to 
provide fall prevention care to older patients, but the work environment insufficiently 
supported them (“lack of mobilization tools, slippery bathroom floors, wards with 
no toilet rails, or wrong placed grab bars and support rails”) and managers and 
educators did not align in their supporting interventions, behavior change in practice 
was not achieved. In addition, in chapter 4, a well-designed coaching’s training 
was followed by a nurse who felt moderately motivated to participate. The training 
was mandatory. However, when she returned to her workplace her supervisor did 
not support or facilitate application of the newly acquired knowledge and skills. 
Moreover, nor before or after the training the goals and practical application of the 
training on their ward were discussed with each other. Again, behavior change 
was not achieved. These findings are consistent with other studies that describe 
multifactorial influencing factors of CPD in nursing practice.8,10,11 King (2020) 
describes key factors to optimizing the impact of CPD: self-motivation, relevance 
to practice, preference for workplace learning, strong enabling leadership and a 
positive workplace culture, and thus showing personal, contextual and training-
related influencing factors. The findings also show the interdependence of these 
influencing factors. Self-motivation, in turn, is influenced by other personal (e.g. 
desire for career progression), contextual (e.g. supportive work environment) 
and training-related (e.g. relevance to practice) factors.8,11 

Implications for practice and science 
The results in this dissertation underline the need for more collaboration between 
nurses, managers and educators. Creating highly functional workplace teams, with 
a positive ward climate, that promote knowledge creation is a shared responsibility 
between these stakeholders and important to stimulate workplace based learning.8,11 
Research describing the importance of organisational support for CPD to have 
impact within the workplace is extensive.8 Nurse managers and educators have a 
pivotal role and a lot of different factors are described regarding how they should 
facilitate CPD. Among them, being a role model, creating positive workplace cultures 
and working together.8,12-14 Strong collaboration between these stakeholders is not 
only important at the ward level, but also at the institutional level. At this level 
policies and facilities regarding CPD are made, for instance policy regarding the 
development of dedicated education units. 
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Further research could focus on the practical application of how the collaboration 
between nurses, managers and educators can take place. How they can identify 
barriers and strategies for CPD, but also identify best practices, for instance in 
the development and creation of dedicated education units where practice and 
academia work together. The findings of this dissertation showed that nurses who 
work at a dedicated education unit are more inclined to have positive perceptions 
regarding training transfer and its influencing factors (Chapter 6). Therefore, to 
bridge the knowledge-to-practice gap, further insight in the role and collaboration 
of managers, educators and nurses is necessary for the development of education 
programs. 

2) THE INTEGRATED MEASURE FOR TRAINING TRANSFER 
IN NURSING PRACTICE 

The integrative approach to training transfer also calls for an integrative 
methodological approach. Until recently a comprehensive, well-validated instrument 
to assess training transfer in nursing practice within western contexts was missing. 
In the past decades several instruments were developed to assess factors 
influencing transfer of training across different settings.15-19 However, challenges 
remained in generalizing results, because of the use of varied scales and settings. 
One promising instrument was developed and validated by Bai et al. (2018) named 
the Factors Influencing Training Transfer (FITT) for nursing practice in China. They 
identified a five-factor model which included managerial support, hindrances in the 
organization, validity of training program, organizational and personal facilitators, 
and personal attitude toward training transfer. Those factors could also be divided 
into personal, contextual and training-related influencing factors. However, the 
FITT showed moderate fit in the Confirmatory Factor Analysis and demonstrated a 
disproportionate number of items across factors. This disproportionate distribution 
could potentially limit its generalizability and practical application.15 

Because an integrated measure to assess perspectives regarding factors that 
influence training transfer was missing in literature, part of this dissertation was 
the development and validation of the Integrated Measure for Training Transfer in 
Nursing Practice (IMTT-NP, chapter 5) which was developed and validated in the 
Dutch hospital nursing context. The IMTT-NP combines adapted versions of the 
Learning Transfer System Inventory (LTSI) and the Learning Climate Questionnaire 
(LCQ). When used separately, the adapted LCQ evaluates the training and the role 
of the trainer solely and the LTSI evaluates personal and contextual, and to a lesser 
extent, training related influencing factors. Combined, the integrated approach 
offers a more comprehensive tool consisting of 58 items, with all constructs from 
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the Dynamic Transfer Model being assessed (personal, contextual and training 
related factors). 

Implications for practice and science 
With the development of the IMTT-NP perceptions of nurses regarding influencing 
factors of training transfer can be assessed, including all constructs from the 
Dynamic Transfer Model (personal, contextual and training related factors). This 
allows the different stakeholders (nurses, managers and educators) to interpret 
the scores of nurses regarding their perception of training transfer and identify 
inhibiting factors. Not only at the department level but also at institutional levels or 
broader healthcare system levels, overarching barriers of the IMTT-NP can be used 
to develop policy for promoting supportive learning environments. Insights gained 
from the IMTT-NP can be used to design and refine nursing training programs. 
Specific influencing factors can be identified that promote or hinder training transfer 
regarding the content and/or design of the training. Besides gaining numerical 
data to be used in diverse ways, the IMTT-NP can also be used as a conversation 
tool between these stakeholders, for example between nurses, managers and 
educators, working together at a hospital ward, to improve training transfer. 

There are many, interesting research questions regarding the IMTT-NP. First, it 
would be interesting to know how universal the constructs and items of the IMTT-NP 
are. The IMTT-NP was validated in this dissertation for the Dutch nursing hospital 
context, however it is based on two existing and widely used instruments around the 
world (Learning Climate Questionnaire and Learning Transfer System Inventory).16,20 
Second, the constructs of the IMTT-NP were also based on the constructs of the 
Dynamic Transfer Model, which in itself is based on decades of transfer research 
in diverse settings and countries.21 Therefore, it would be interesting to know if the 
IMTT-NP can be generalized to other contexts. International cultural differences 
in nursing practice have been described.22-24 With some countries having stronger 
hierarchical cultures than others, or challenges in facilities and opportunities for 
CPD between developing and developed countries. Cross-cultural validation of 
the IMMT-NP for other countries, helps wide application of the IMMT-NP and the 
opportunity to learn from best practices worldwide. This way we can help and learn 
from each other, strengthening worldwide professional development of the nursing 
profession. Furthermore, the question remains how ‘nurse-based’ the IMTT-NP is, 
or if it also can be used for other professionals, like doctors, paramedics as well 
as for students in these professions. Nurses work together with other healthcare 
professionals in their work environment, but also during interdisciplinary educational 
activities, for instance in Dedicated Education Units. This way the IMTT-NP can be 
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used to assess perceptions of a diverse group of healthcare professionals working 
and learning together. 

Besides further validation among different healthcare professionals, it would also 
be interesting to know if the IMTT-NP can be used in other healthcare settings, for 
instance nursing homes and home care. Workplaces differ, in workplace culture, 
hierarchical structures and facilities and opportunities for CPD.25 In home care, 
self-managing teams are being used more and more. This could mean that nurse 
managers or supervisors have a less facilitating role in CPD, where colleagues may 
have a more stimulating role. Or in nursing homes, where often more differentiated 
healthcare professionals work together and facilities and opportunities for CPD are 
fewer. Therefore, it is conceivable that there will indeed be differences between 
these settings. It would be interesting to know how these settings differ and what 
they may learn from each other. The IMTT-NP can help to assess those differences 
and stimulate learning from and with each other. 

Except further validation for different healthcare professions, settings and countries, 
the constructs themselves of the IMTT-NP also raise further questions. Results of 
the development of the IMTT-NP in chapters 5 and 6 showed that context is the least 
associated of all constructs with the main construct training transfer. This result 
was unexpected as the results of the scoping review in this dissertation (chapter 3) 
showed that nurses learn by doing, in relation with others in their work environment. 
Furthermore, the constructs ‘trainer’ and ‘training’ were most associated with the 
main construct training transfer, while research shows that in nursing opinions’ 
educational activities often do not meet their needs.2,26 The associations and 
coherence between the constructs in the IMTT-NP requires further exploration 
to understand these differences, in comparable hospital nursing populations, but 
it would also be interesting to know if the associations differ for different settings 
and countries. 

3) INFLUENCING FACTORS FOR CPD DIFFER BETWEEN 
NURSING GROUPS 

In this dissertation, nursing groups were identified for whom the influencing factors 
for CPD and training transfer differed (chapters 3 and 6). Chapter 3 identified three 
nursing groups based on different personal and contextual facilitators and barriers 
that nurses experienced in their CPD: 1) newly graduated nurses, 2) experienced 
nurses, 3) experienced nurses with ambitions for advanced roles. Newly graduated 
nurses find it important to be an accepted member of the team. They experience 
barriers when integrating into the nursing profession, where they for instance 
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experience workplace incivility. Experienced nurses experience contextual barriers 
related to a lack of supportive structures and inaccessibility of CPD resources. 
There is limited time and availability of role models and a lack of support from 
managers and other colleagues. Moreover, the clinical care dynamics influence 
their ability to pursue CPD. For the experienced nurses with ambitions for advanced 
roles, an important barrier is that nursing culture emphasizes direct patient care. 
Often it is unclear what the value is of new nursing roles which makes it difficult 
for them to develop these. The overall conclusion of Chapter 3 was that all nurses 
pursue CPD, but have different goals, use different strategies and therefore have 
different needs in their CPD. And furthermore, that current nursing practice does 
not meet these needs of nurses. 

In addition, in chapter 6, nursing groups were identified based on the perceptions 
of nurses about factors influencing training transfer, using the IMTT-NP. A cluster 
analysis identified three nursing groups for whom the perceptions varied. The first 
group represented nurses who mostly had negative perceptions regarding all 
influencing factors, but specifically regarding their context. The second group of 
nurses who had less negative perceptions compared to group one and were more 
positive regarding their personal influencing factors. The third group included  
nurses who experienced the most positive perceptions regarding the influencing 
factors. Besides the identification of nursing groups in this dissertation, previously 
Pool25 described a lifespan perspective on CPD and also identified different nursing 
groups (younger, middle-aged and older nurses) for whom motives to participate 
in CPD and the pursuit of different learning activities differed. Younger nurses, for 
instance, were more inclined to participate in formal learning activities compared 
to older nurses who were more inclined to participate in informal learning activities. 
The results also showed different CPD motives, where it was important for younger 
nurses to build a career, older nurses strived at consistency at work.25

Implications for practice and science 
First, the identification of different nursing groups in different studies are of added 
value for nurses, managers and educators. Starting with awareness of the existence 
of the different nursing groups for whom factors differed. In current practice, 
educational activities are often organized in one didactic way. Based on the results 
of this dissertation we would advocate for a more flexible approach in the way 
educational activities are organized in practice. A flexible approach to organize 
learning is not new in nursing and used for instance in flexible learning designs in 
curriculum delivery for nursing students.27 Some studies have described flexible 
learning designs for postgraduates, but evidence of practical application in nursing 
practice is scarce.28-30 Future research could focus on identifying strategies for 
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flexible learning in nursing practice and how to target specific nursing groups and 
their needs. 

Second, the IMTT-NP may help with identifying the different nursing groups by 
quantifying, latent thoughts and feelings of nurses into visible and understandable 
outcomes. With this knowledge certain nursing groups or individual nurses 
belonging to a certain group can be recognized. This allows for targeted strategies 
who support them in their specific needs. For instance, the group of nurses who 
experience the most negative perceptions regarding the context they work in. 
Knowing this, means that strategies can focus on inhibiting contextual factors for 
this group. But it also provides opportunities to specifically design educational 
activities. For instance, young, ambitious nurses who struggle with integrating in the 
nursing profession. Literature shows that educational activities relating to structural 
empowerment to increase self-efficacy help adapt newly graduated nurses in 
nursing practice.31 This may help to retain young nurses for the nursing profession. 

At last, chapter 6 described the existence of three nursing groups who had 
different perceptions regarding training transfer. Based on mainly demographic 
and some contextual and training-related characteristics we tried to further describe 
and characterize those three nursing groups. We have not yet been able to fully 
comprehend those characteristics. In retrospect, we included limited characteristics 
about the work environment and the training. An example is the difference in 
objectives of the training.7 For instance, skills that are to be produced identically in 
practice (e.g. inject IV), or skills where there is freedom to perform (e.g. leadership 
course). With regard to the first, a nurse immediately has the opportunity to apply 
the acquired skills in practice, whereas regarding the latter, a nurse has more 
choice if, how and when to transfer. Influencing factors, like the supportive role of 
the supervisor and peers may differ depending on whether the training focusses 
on specific skills and with that also on perceptions of nurses regarding training 
transfer.7 Future research could focus on identifying more characteristics of the 
three nursing groups. Then, we will be able to better identify and recognize them 
in practice. With these insights we will also be able to identify strategies targeting 
inhibiting factors of training transfer. In this way evidence-based strategies can be 
selected to improve training transfer for specific nursing groups. 

REFLECTION ON METHODOLOGY 

The studies included in this dissertation all used combined methods to contribute to 
methodological trustworthiness and validity. This included types of methodological, 
data, theory and investigator triangulation. Furthermore, different quality standards 
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(for instance COSMIN), mixed methods were used and heterogenic nursing 
populations and divers hospital settings were included. This contributed to the 
trustworthiness, robustness and generalizability of the study results. 

Some methodological choices also need considerations. At the beginning of this 
dissertation the Behaviour Change Wheel (BCW) was used to identify intervention 
options to change the behavior of nurses regarding fall prevention care of older 
hospitalized patients. In retrospect, the BCW was probably not the best framework 
to use. Instead of focusing on the solution, the focus should have been to gain 
a better understanding of the problem and its influencing factors. Nevertheless, 
the study results did reveal the inhibiting factors and contributed to the better 
understanding of training transfer in nursing practice. Especially how training 
transfer is not likely to happen if an integrative approach is lacking. It underlines 
the need for researchers, educators, nurses and managers to not only focus on 
the solution or the goal, but more on an integrative way of working together to 
achieve this. Chapter 4 described a discussion paper including a single case study. 
The methodological quality of a single case study is limited. However, in this case 
it was used as an illustrative addition and showed meaningful, in-depth insights 
in motivation to transfer training in nursing practice. In chapters 5 and 6 choices 
were made to use complete case analysis. This resulted in the exclusion of a 
large sample of cases, though the number of complete cases remained sufficient 
to conduct factor analysis in chapter 5. Incomplete cases can introduce bias and 
reduce the validity of the factor solutions because missing data can distort the 
relationships between variables. Due to the Missing Not At Random nature of the 
missing data in chapter 6, imputing these missing values was considered complex 
and potentially biased. Especially when instruments are in a developing phase, as 
the associations between constructs and items is unknown. 

CONCLUSION 

This dissertation described factors that influence CPD in nursing practice and more 
specifically nurses’ perceptions regarding training transfer, in order to bridge the 
knowledge-to-practice gap. With the help of the Dynamic Transfer Model personal, 
contextual and training-related influencing factors for training transfer in nursing 
practice were described. To bridge the knowledge-to-practice gap an integrative 
approach is needed. This includes a methodological approach, the IMTT-NP, to 
assess perceptions of nurses regarding factors influencing training transfer, the 
awareness that there are different nursing groups for whom the factors differ and the 
collaboration of nurses, managers and educators in which they need to align their 
strategies. Only if we fully understand the factors associated with CPD in nursing 
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practice we can implement effective strategies to positively influence and improve 
it. The need for this integrative approach lies in the evidence that inability to access 
CPD influences quality of care and adversely affects job satisfaction, recruitment 
and retention of nurses. A skilled and motivated nursing workforce is essential to 
safeguard future quality of care, especially considering the nursing shortages and 
the current healthcare context with complex change issues regarding accessibility 
and affordability of care. 

Together, nurses, educators and managers are able to change the way educational 
activities are organized in nursing practice. Nurses are the center of our healthcare. 
Without a well-educated nursing workforce reaching futureproof healthcare 
is impossible. Joining forces and incorporating scientific findings in Continuing 
Professional Development can start today to enable change. 
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All items are answered on a 7-point Likert
scale ranging from totally disagree to totally

agree. 

Motivation /
transfer effort
performance

When I leave this training, I can’t wait to get back to work to try what I
learned.
I believe this training will help me do my current job better.
My job performance improves when I use new things that I have learned.
The more training I apply on my job, the better I do my job.

Performance /
reward

For the most part, the people who get rewarded around here are the
ones that do something to deserve it.
If I use this training I am more likely to be rewarded.
I am likely to receive some recognition if I use my newly learned skills on
the job.

Peer support My colleagues will appreciate me using the new skills I learned in this
training.
My colleagues will encourage me to use the skills I have learned in this
training.
At work, my colleagues will expect me to use what I learned in this
training.

Personal
capacity to

transfer

I do not have time to try to use this training on my job.*
Trying to use this training will take too much energy away from my other
work.*
There is too much happening at work right now for me to try to use this
training.* 

Outcome
expectations, use

of learning and
self-efficacy

When I do things to improve my performance, good things happen to
me.
I will be able to try out this training on my job.
I never doubt my ability to use newly learned skills on the job.

Personal

*) Reversed question: recode in the outcomes.



188

Appendices

Integrated Measure for Training Transfer in Nursing Practice
(IMTT-NP) ©

All items are answered on a 7-point Likert
scale ranging from totally disagree to totally

agree. 

Resistance to
change

Experienced employees in my group ridicule others when they use
techniques they learn in training.*
People in my group are not willing to put in the effort to change the way
things are done.*
My workgroup is reluctant to try new ways of doing things.*

Coaching
colleagues

People often make suggestions about how I can improve my job
performance.
I get a lot of advice from others about how to do my job better.
People often tell me things to help me improve my job performance.

Colleagues /
employer

reprimand

Employees in this organization will be penalized for not using what they
have learned in this training.
If I do not use new techniques taught in this training I will be
reprimanded.
If I do not use this training I will be cautioned about it.

Supervisor
sanction

My supervisor will oppose the use of techniques I learned in this
training.*
My supervisor will think I am being less effective when I use the
techniques taught in this training.*
My supervisor will probably criticize this training when I get back to the
job.*

Supervisor /
employer
support

I will get opportunities to use this training on my job.
My supervisor will meet with me regularly to work on problems I may be
having in trying to use this training.
My supervisor will meet with me to discuss ways to apply this training on
the job.
My supervisor will help me set realistic goals for job performance based
on my training.

Context

*) Reversed question: recode in the outcomes.
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Prior to the training I knew how the program was supposed to affect my
performance. 
Before this training, I had a good understanding of how it would fit my
job-related development. 
I knew what to expect from this training before it began. 
The instructional aids (equipment, illustrations, etc.) used in this training
are very similar to real things I use on the job.
The methods used in this training are very similar to how we do it on the
job.
I like the way this training seems so much like my job.
It is clear to me that the people conducting this training understand how
I will use what I learn.
The trainer(s) used lot of examples that showed me how I could use my
learning on the job.
The way the trainer(s) taught the material made me feel more confident.
I could apply it in my job.

Integrated Measure for Training Transfer in Nursing Practice
(IMTT-NP) ©

All items are answered on a 7-point Likert
scale ranging from totally disagree to totally

agree. 

Training

Training - Trainer
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All items are answered on a 7-point Likert
scale ranging from totally disagree to totally

agree. 

Trainer I felt that the leaders provided us with choices and options.
I felt understood by the leaders.
I was able to be open with the leaders during the sessions.
The leaders showed confidence in our abilities to do well.
The leaders helped us to really understand the goals of the session and
what we need to do.
The leaders encouraged us to ask questions.
I feel a lot of trust in our leaders.
The leaders answered our questions fully and carefully.
The leaders handled our emotions very well.
The leaders tried to understand how we see things before suggesting
new ways to do things.
The leaders listened to how we would like to do things.
The leaders helped us to improve.
The leaders made us feel like we are able to do the activities in the
program.
The leaders supported us.
The leaders encouraged us to work together in practice.
The leaders had respect for us.
The leaders were interested in us.

Training - Trainer
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Interpretation of outcomes

The scores represent the sum of the items of the IMTT-NP. Items are scored on a 7-point
Likert scale with numerical value from -3 (totally disagree) to +3 (totally agree). All the items
within a construct are added up resulting in the sum of the items. The sum of the items are
divided into seven categories related to the 7-point Likert scale. 

**) Personal_reward; Personal_peersupport; Personal_personalcapacity;
Personal_outcomeexpectation; Context_resistancetochange; Context_coaching;
Context_reprimand; Context_sanction have the same ranges. 
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Persoonlijk

Training - Trainer
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Alle items worden beantwoord op een 7-
punts Likertschaal van helemaal niet mee

eens tot helemaal mee eens. 

Motivatie Na een training kan ik niet wachten om weer aan het werk te gaan om de nieuw
geleerde kennis en/of vaardigheden toe te passen.
Ik geloof dat het volgen van een training mij helpt mijn werk beter te doen.
Door het volgen van een training verbeteren mijn werkprestaties.
Hoe meer ik nieuw geleerde kennis en/of vaardigheden in mijn werk toepas,
hoe beter ik mijn werk doe.

Beloning /
erkenning

In mijn organisatie worden mensen beloond, als zij iets extra’s hebben gedaan.
Als ik nieuw geleerde kennis en/of vaardigheden met succes toepas binnen mijn
werk, heb ik meer kans om daarvoor beloond te worden
Ik zal waarschijnlijk erkenning krijgen als ik nieuw geleerde kennis en/of
vaardigheden in mijn werk toepas.

Peer support Mijn collega's waarderen dat ik nieuwe kennis en/of vaardigheden die ik in een
training heb geleerd, toepas. 
Mijn collega's moedigen mij aan om nieuwe kennis en/of vaardigheden die ik in
een training heb geleerd, toe te passen. 
Op het werk verwachten mijn collega's dat ik gebruik maak van wat ik in een
training heb geleerd. 

Capaciteiten Ik heb geen tijd om nieuw geleerde kennis en/of vaardigheden in mijn werk toe
te passen.*
Als ik nieuwe kennis en/of vaardigheden in mijn werk wil toepassen, gaat dat
ten koste van mijn andere werkzaamheden.*
Ik heb op mijn werk momenteel geen gelegenheid om een training te beginnen
of te volgen.*

Verwachtingen
t.a.v. uitkomsten

Als ik een training volg, levert mij dat iets op wat ik belangrijk vind voor mijn
werk.
De kennis en/of vaardigheden die ik leer tijdens een training kan ik daarna
toepassen in mijn werk.
Ik twijfel niet aan mijn vermogen om nieuw geleerde kennis en/of vaardigheden
in mijn werk toe te passen.

Persoonlijk

*) omgekeerde vraag; hercoderen in de uitkomsten. 
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Weerstand tegen
verandering

Ervaren collega’s in mijn groep maken anderen belachelijk wanneer zij
vaardigheden en kennis gebruiken die zij tijdens een training hebben geleerd.* 
Mijn collega’s zijn niet bereid zich in te spannen om de manier waarop dingen
worden gedaan te veranderen.* 
Mijn collega’s zijn terughoudend om nieuwe manieren van werken uit te
proberen.* 

Coaching collega's Collega’s doen vaak suggesties over hoe ik mijn werk beter kan doen. 
Ik krijg veel advies van anderen over hoe ik mijn werk beter kan doen. 
Collega’s vertellen me vaak dingen om me te helpen mijn werkprestaties te
verbeteren. 

Berisping collega's
/ werkgever

Mijn collega’s in deze organisatie worden berispt wanneer zij niet toepassen wat
ze in een training hebben geleerd. 
Als ik nieuwe kennis en vaardigheden opgedaan in een training niet toepas in
mijn werk word ik berispt.
Als ik nieuwe kennis en vaardigheden opgedaan in de training niet gebruik word
ik daarvoor gewaarschuwd. 

Afdelingshoofd
sancties

Mijn direct leidinggevende verzet zich tegen het inzetten van vaardigheden of
kennis die ik bij een training heb geleerd.*
Mijn direct leidinggevende denkt dat ik minder effectief ben als ik de in een
training geleerde vaardigheden en kennis inzet.*
Mijn direct leidinggevende bekritiseerde trainingen die ik gevolgd had toen ik
weer aan het werk ging.* 

Steun
afdelingshoofd /

organisatie

Mijn werkgever stimuleert mij om nieuw geleerde kennis en vaardigheden in de
praktijk te brengen. 
Mijn direct leidinggevende heeft regelmatig met mij gesprekken om te werken
aan problemen die ik ondervind bij het inzetten van nieuwe vaardigheden of
kennis. 
Mijn direct leidinggevende heeft met mij gesprekken hoe ik het geleerde uit een
training kan inzetten in de praktijk.
Mijn direct leidinggevende helpt mij realistische doelen te stellen voor mijn
werkprestaties op basis van een gevolgde training. 

Context

Alle items worden beantwoord op een 7-
punts Likertschaal van helemaal niet mee

eens tot helemaal mee eens. 

*) omgekeerde vraag; hercoderen in de uitkomsten. 
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Bij mijn laatst gevolgde training wist ik hoe ik de kennis en/of vaardigheden die
ik tijdens de training zou leren, mijn prestaties zouden verbeteren. 
Bij mijn laatst gevolgde training had ik een goed begrip van hoe de nieuw
geleerde kennis en/of vaardigheden zouden aansluiten bij mijn praktijk
gerelateerde ontwikkeling. 
Ik wist wat ik van mijn laatst gevolgde training kon verwachten voordat deze
begon. 
De leermiddelen (uitrusting, illustraties, enz.) die in mijn laatste gevolgde
training werden gebruikt, leken sterk op wat ik in de praktijk gebruik.  
De in mijn laatst gevolgde training gebruikte methoden leken sterk op hoe wij
het in de praktijk doen. 
Ik vond het leuk dat mijn laatst gevolgde training zo op de praktijk leek. 
Het was mij duidelijk dat de trainer(s) van mijn laatst gevolgde training begrepen
hoe ik de nieuw geleerde kennis en/of vaardigheden zal toepassen. 
De trainer(s) van mijn laatst gevolgde training, gebruikte(n) veel voorbeelden die
mij lieten zien hoe ik de nieuw geleerde kennis en/of vaardigheden in de praktijk
zou kunnen toepassen. 
De manier waarop de trainer(s) van mijn laatst gevolgde training het materiaal
onderwees/onderwezen, gaf me meer vertrouwen. Ik kon het in de praktijk
toepassen.  

Integrated Measure for Training Transfer in Nursing Practice
(IMTT-NP) © - Nederlands

Training

Training - Trainer

Alle items worden beantwoord op een 7-
punts Likertschaal van helemaal niet mee

eens tot helemaal mee eens. 
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Trainer Ik vond dat de trainer(s) van mijn laatst gevolgde training ons voldoende keuzes
en opties gaf/gaven. 
Ik voelde me begrepen door de trainer(s) van mijn laatst gevolgde training. 
Ik was in staat om tijdens de trainingssessies van mijn laatst gevolgde training
mij open op te stellen naar de trainer(s). 
De trainer(s) van mijn laatst gevolgde training toonde(n) vertrouwen in ons
vermogen om het goed te doen. 
De trainer(s) van mijn laatst gevolgde training hielp(en) ons om de doelen van
de trainingssessie en wat we moeten doen echt te begrijpen. 
De trainer(s) van mijn laatst gevolgde training moedigde(n) ons aan om vragen
te stellen. 
Ik voel veel vertrouwen in de trainer(s) van mijn laatst gevolgde training. 
De trainer(s) van mijn laatst gevolgde training beantwoordde(n) onze vragen
volledig en zorgvuldig. 
De trainer(s) van mijn laatst gevolgde training ging(en) heel goed om met onze
emoties. 
De trainer(s van mijn laatst gevolgde training) probeerde(n) te begrijpen hoe wij
dingen zien, voordat ze nieuwe manieren voorstelden om dingen te doen. 
De trainer(s) van mijn laatst gevolgde  training luisterde(n) naar hoe wij dingen
zouden willen doen. 
De trainer(s) van mijn laatst gevolgde training hielp(en) ons om ons werk beter
te doen.  
De trainer(s) van mijn laatst gevolgde training gaf/gaven ons het gevoel dat we
in staat zijn om de activiteiten in de training te volbrengen. 
De trainer(s) van mijn gevolgde training steunde(n) ons. 
De trainer(s) van mijn laatst gevolgde training moedigde(n) ons aan om samen
te werken in de praktijk. 
De trainer(s) van mijn laatst gevolgde training had(den) respect voor ons. 
De trainer(s) van mijn laatst gevolgde training was/waren geïnteresseerd in ons. 

Training - Trainer

Alle items worden beantwoord op een 7-
punts Likertschaal van helemaal niet mee

eens tot helemaal mee eens. 
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Interpretatie van de uitkomsten

De scores vertegenwoordigen de som van de items van de IMTT-NP. Items worden
gescoord op een 7-punts Likertschaal met een numerieke waarde van -3 (helemaal oneens)
tot +3 (helemaal eens). Alle items binnen een construct worden opgeteld, wat resulteert in
de som van de items. De som van de items zijn verdeeld in zeven categorieën die
gerelateerd zijn aan de 7-punts Likertschaal.

**) Personal_reward; Personal_peersupport; Personal_personalcapacity;
Personal_outcomeexpectation; Context_resistancetochange; Context_coaching;
Context_reprimand; Context_sanction hebben dezelfde ranges. 
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SUMMARY 

Introduction 
Nurses have a pivotal role in providing good quality of care, regarding health 
promotion, prevention, treatment and rehabilitation. For nurses to be able to do 
so, they need to participate in Continuing Professional Development (CPD). CPD is 
defined as: “a life-long process of active participation by nurses in learning activities 
that assist in developing and maintaining their continuing competence, enhancing 
their professional practice and supporting achievement of their career goals”. CPD in 
nursing practice is a challenge. One of these challenges is the growing awareness 
that research findings or knowledge, skills and attitudes acquired in training are 
not making their way in to nursing practice. This is also known as the ‘knowledge-
to-action’ gap or ‘knowledge-to-practice’ gap. Bridging this gap requires a ‘transfer 
of knowledge’ to the workplace in which nurses are able to apply the acquired 
knowledge, skills and attitudes in their job, which should lead to meaningful changes 
in performance. In other words, it requires of nurses to change their behavior. 
Transfer of training is defined as “the extent to which knowledge, skills and abilities 
learned in work-related training are generalized and maintained on the job”. Transfer 
is a complex construct, there are different theoretical perspectives, a great many 
of influencing factors and models that describe transfer. 

In the current healthcare context with complex change issues regarding 
accessibility and affordability of care the question how nurses remain competent 
is underexposed. Research shows that inability to access CPD influences quality 
of care and adversely affects job satisfaction, recruitment and retention of nurses. 
Therefore, CPD is needed to safeguard future quality of nursing care. However, 
a comprehensive overview of factors that influence CPD in nursing practice is 
missing. Furthermore, it is unknown if knowledge, skills and attitude acquired in 
training are making their way into nursing practice and which factors are of influence 
in that process. Therefore, the aim of this dissertation is to describe the factors that 
influence Continuing Professional Development and more specific training transfer 
in order to bridge the knowledge-to-practice gap in nursing practice.
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Theoretical framework 
Transfer of training has extensively been researched in psychology and education 
and goes back more than 100 years. Researchers have debated the nature, 
contexts and prevalence of transfer. As a result, transfer is seen as a complex 
and dynamic process. Several reviews have been published summarizing existing 
transfer research in different decades. Those reviews highlight factors relating to 
transfer and several models have been developed to understand training transfer. 
The most frequently cited model of training transfer is that of Baldwin & Ford, 
later on further developed by Blume et al. (2019) in the Dynamic Transfer Model. 
This model includes personal, contextual and training-related influencing factors. 
The Dynamic Transfer Model has a solid theoretical and empirical foundation based 
on decades of training transfer research. 

The Dynamic Transfer Model describes transfer as a dynamic process that unfolds 
over time. Three major groups of influencing factors for transfer have been identified, 
namely: 1) learner characteristics (e.g. motivation to transfer), 2) the training design 
(e.g. content relevance) and 3) the work environment (e.g. supervisory support). 
The Dynamic Transfer Model describes an iterative cycle that includes intentions 
to transfer acquired knowledge, skills and attitudes directly after training, the first 
transfer attempt back on the job including evaluation of transfer outcomes and 
the integration of feedback to inform future decisions. Based on the performance 
outcomes and feedback the trainee may decide to discard or modify the acquired 
knowledge, skills and attitudes. This allows for understanding of factors that impact 
the transfer process at different points over time. All chapters in this dissertation 
refer to elements of the Dynamic Transfer Model. 

Chapter 2 describes a qualitative, mixed method study that focusses on the first 
element in the Dynamic Transfer Model, the Training box. The aim of the study was 
to identify intervention functions and policy categories that target behavior change 
of nurses regarding fall prevention among older hospitalized patients. The study 
followed the eight steps of the Behavior Change Wheel and two methods of data 
collection were used: five focus groups with hospital nurses (n = 26) and three 
Delphi rounds with Geriatric experts (n = 11), managers (n = 13), and educators (n 
= 13). All data were collected within ten tertiary teaching hospitals affiliated with the 
RENurse Consortium. Results show that in Geriatric experts’ opinions interventions 
targeting behavior change of nurses regarding fall prevention should aim at ‘after-
care’, ‘estimating fall risk’ and ‘providing information’. However, in nurses’ opinions 
it should target; ‘providing information’, ‘fall prevention’ and ‘multifactorial fall risk 
assessment’. Nurses experience a diversity of limitations relating to capability, 
opportunity and motivation to prevent fall incidents among older patients. Based 
on these limitations educational experts identified three intervention functions: 
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Incentives, modelling and enablement. Managers selected the following policy 
categories; communication/marketing, regulation and environmental/social 
planning. Several interventions were identified with the aim to change the behavior 
of nurses. However, this study specifically showed the mismatch in perceptions 
between hospital nurses, geriatric experts, educators and managers, regarding how 
this behavior should be changed. The study results provided meaningful insights in 
the importance of collaboration between nurses, managers and educators in order 
to improve training transfer. 

Chapter 3 describes a scoping review that focusses on the hospital context 
and healthcare professionals in the Dynamic Transfer Model. The hospitals and 
healthcare professionals represent the contextual and personal influencing factors 
of training transfer. The aim was to identify personal and contextual influencing 
factors of CPD in nursing practice. This study used the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) extension for scoping reviews 
to ensure all quality standards were met. Between February and April 2020 the 
electronic databases CINAHL, PubMed, Scopus, Psychinfo and Eric were searched 
as well as reference lists of included papers. Papers published in peer-reviewed 
journals were included without restrictions on publication date, design or setting. 
Thematic analysis was done to synthesize the data. The search yielded 2673 papers 
of which 60 papers were included. Analyses showed that factors that influence 
CPD differ over a nursing career, which led to the identification of three groups: 
1) newly graduated nurses, 2) experienced nurses, and 3) experienced nurses 
with ambitions for advanced roles. Furthermore, analyses showed that factors for 
all three groups are related to personal and contextual facilitators and barriers. 
Newly graduated nurses find it important to be an accepted member of the team. 
They experience barriers when integrating into the nursing profession, where they 
for instance experience workplace incivility from their colleagues. Experienced 
nurses experience contextual barriers related to a lack of supportive structures 
and inaccessibility of CPD resources. There is limited time and availability of role 
models and a lack of support from managers and other colleagues. Moreover, the 
clinical care dynamics influence their ability to pursue CPD. For the experienced 
nurses with ambitions for advanced roles, an important barrier is that nursing culture 
emphasizes direct patient care. Often it is unclear what the value is of new nursing 
roles which makes it difficult for them to develop these. Results showed that nurses 
have different needs in their CPD depending on the phase in their career trajectory. 
All nurses pursue CPD, but they have different goals, use different strategies and 
therefore have different needs in their CPD.

Chapter 4 includes a critical discussion paper regarding a single case study in which 
a nurse was followed over time (pre, during and post training). This chapter refers 
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to the first to elements of the Dynamic Transfer Model, the Training box and the 
second box, which describes the first application of acquired knowledge, skills and 
attitudes on the job. The aim was to describe the challenges in motivation to transfer 
training to nursing practice, aiming to provide critical insights to reevaluate the way 
educational activities are organized in nursing practice. A single case study was 
chosen to illustrate motivation to transfer training in nursing practice. The constructs 
described in the Integrative Model of Motivation to Transfer Training were used 
during data collection. The IMMTT describes factors influencing motivation to 
transfer training pre-, during- and post training related to personal, contextual 
and training-related influencing factors. Data collection started in October 2022 
and were analyzed using thematic analyses. At an individual level it is important 
preconditions at the beginning of the transfer process are met (i.e. motivation to 
participate, goal orientation, perceived self-efficacy), otherwise the transfer process 
is more likely to fail. At the training level the transfer process can be influenced 
in a positive way by training-related framing. Framing consists of three elements: 
1) determining the status of the training (voluntary or mandatory), 2) providing 
information about the training prior to the training and 3) offering the trainees the 
opportunity to provide input. It is important for nurses, managers and educators 
to know that framing is an important influencing factor in the transfer process, 
because it can simulate learner readiness, positive attitudes and transfer motivation. 
The context of the workplace itself is also an important influencing factor, because 
job characteristics such as workload, perceived autonomy and support, influences 
transfer motivation. However, in current practice nurses often have to leave their 
workplace to participate in training activities. Besides the fact that those training 
activities often do not meet the needs of nurses, it is also undesirable in relation to 
the nursing shortages. Despite individual needs of nurses in their CPD, there is an 
existing gap between the way training activities for nurses are currently organized 
and on the other hand the common mission nurses, managers and educators have 
to change this. Organizing training activities in nursing practice should occur more 
conscious, in which nurses are responsible for their own learning, managers act 
as role models and facilitate and support knowledge transfer to the workplace and 
in which educators support positive learning climates in nursing practice. Together 
they should be responsible for the transfer of acquired knowledge and skills to the 
workplace to provide excellent patient care. 

Chapter 5 describes the development and validation of the Integrated Measure 
for Training Transfer in Nursing Practice (IMTT-NP). This chapter refers to all 
elements of the Dynamic Transfer Model: personal, contextual and training-related 
influencing factors, before, during and after a training. The aim was to develop a 
questionnaire capable of assessing training transfer as an integrated construct, 
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encompassing all factors in nursing practice. The study followed a developmental, 
iterative approach guided by the COnsensus-based Standards for the selection of 
health Measurement INstruments (COSMIN). Eight tertiary teaching hospitals of the 
RENurse consortium in the Netherlands participated, including educational experts 
(n = 8) and nurses (n = 1588). The questionnaire development consisted of three 
phases: Phase 1) content development, in which instruments were identified based 
on a literature study and translation of included instruments into Dutch, Phase 
2) pilot phase: content validation and usability testing using Delphi studies with 
experts and nurses, Phase 3) psychometric validation: construct validation using 
exploratory and confirmatory factor analysis, composite reliability and discriminant 
validity. The phases were completed from January 2023 till June 2024. The literature 
review led to the inclusion of two key instruments: the Learning Transfer System 
Inventory (LTSI) and the Learning Climate Questionnaire (LCQ). Following item 
reduction based on Delphi rounds, nurses completed the adapted instruments. 
Psychometric validation demonstrated a good fit for these instruments in nursing 
practice. The adapted LTSI showed loadings ranging from 0.37 to 0.99, with a 
Normed Х2 of 1.996, TLI of 0.908, CFI of 0.920, and RMSEA of 0.050 [CI = 0.047–
0.054]. The adapted LCQ exhibited loadings from 0.64 to 0.94, with a Normed 
Х2 of 3.385, TLI of 0.963, CFI of 0.974, and RMSEA of 0.069 [CI = 0.061–0.078]. 
The combined model demonstrated a Normed Х2 of 2.014, TLI of 0.900, CFI of 
0.907, and RMSEA of 0.051 [CI =0.048–0.054]. The adapted LTSI and LCQ, both 
separately and combined, are reliable and valid instruments for use in the Dutch 
nursing hospital context. Together, they provide a comprehensive assessment 
of factors influencing training transfer. They can also be used independently to 
examine specific components such as trainers (LCQ), context (LTSI), personal 
aspects (LTSI), or training (LTSI/LCQ). Furthermore, these instruments can facilitate 
discussions between nurses, managers, and educational experts to address 
barriers to training transfer in nursing practice.

Chapter 6 describes a cross-sectional study design using the IMTT-NP. This 
chapter refers to all elements of the Dynamic Transfer Model: personal, contextual 
and training-related influencing factors, before, during and after a training. The study 
aimed to describe: 1) the general perceptions of Dutch nurses regarding the 
factors that influence training transfer, and 2) identify different nursing groups for 
whom these factors may vary. Eight tertiary teaching hospitals in the Netherlands 
participated and included a heterogeneous group of registered nurses (n = 990), 
varying in a wide range of demographic characteristics such as age, experience, 
and education. Overall, nurses held slightly positive perceptions about training 
transfer. Driven by favorable views on training and trainer, moderately positive 
views of personal factors, and neutral perceptions regarding contextual factors. 
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The cluster analysis revealed three distinct groups: Group 1 consisted of senior, 
lower educated nurses who held predominantly negative perceptions, particularly 
about their work context. Group 2 comprised of senior, more experienced nurses 
with slightly less negative perceptions, especially regarding their personal 
influencing factors. Group 3 consisted of more junior, ambitious nurses who 
reported the most positive perceptions across all influencing factors. The IMTT-
NP provides a structured way to assess factors influencing training transfer in 
nursing practice. The findings can help initiate meaningful conversations among 
nurses themselves, managers and educators, leading to strategies that address 
barriers for training transfer. By recognizing the diverse perceptions of different 
nursing groups, the IMTT-NP supports the development of a work environment that 
encourages continuing professional development and the practical application of 
new skills and knowledge for nurses. 
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SAMENVATTING 

Inleiding 
Verpleegkundigen hebben een cruciale rol bij het leveren van hoogwaardige zorg 
op het gebied van gezondheidsbevordering, preventie, behandeling en revalidatie. 
Het uitvoeren van hun rol vraagt om Continue Professionele Ontwikkeling (CPO). 
CPO wordt gedefinieerd als: "een levenslang proces van actieve deelname door 
verpleegkundigen aan leeractiviteiten die helpen bij het ontwikkelen en behouden 
van hun competenties, het verbeteren van hun professionele praktijk en het 
ondersteunen van het bereiken van hun carrièredoelen". CPO in de verpleegkundige 
praktijk is een uitdaging. Een van die uitdagingen is het groeiende besef dat 
tijdens trainingen opgedane kennis (bijvoorbeeld uit onderzoek), vaardigheden 
en attitudes, niet vanzelfsprekend hun weg vinden naar de verpleegkundige 
praktijk. Het resultaat is een kloof tussen het geleerde in trainingen en het 
handelen in de praktijk. Dit wordt ook wel de ‘knowledge-to-practice’ gap of 
‘knowledge-to-action’ gap genoemd. Het overbruggen van deze kloof vereist een 
‘vertaling’ naar de werkplek, waarbij verpleegkundigen de verworven kennis, 
vaardigheden en attitudes kunnen toepassen in hun werk, wat zou kunnen leiden 
tot betere werkprestaties. Met andere woorden, het vraagt van verpleegkundigen 
gedragsverandering. Transfer van training wordt gedefinieerd als "de mate waarin 
kennis, vaardigheden en bekwaamheden die zijn geleerd in werk gerelateerde 
training worden gegeneraliseerd en behouden op de werkplek". Transfer van 
training is een complex construct; er zijn verschillende theoretische perspectieven, 
veel beïnvloedende factoren en modellen die transfer beschrijven. 

In de huidige context met complexe verander vraagstukken rond toegankelijkheid 
en betaalbaarheid van zorg, wordt de vraag hoe verpleegkundigen competent 
blijven, onderbelicht. Onderzoek toont aan dat het niet kunnen deelnemen 
aan CPO de kwaliteit van zorg beïnvloedt en een negatieve impact heeft op 
werktevredenheid, werving en behoud van verpleegkundigen. Daarom is CPO nodig 
om de toekomstige kwaliteit van verpleegkundige zorg te waarborgen. Er ontbreekt 
echter een uitgebreid overzicht van factoren die CPO in de verpleegkundige 
praktijk beïnvloeden. Bovendien is onbekend of kennis, vaardigheden en attitudes 
die tijdens trainingen zijn verworven, hun weg vinden naar de praktijk en welke 
factoren daarbij een rol spelen. Daarom is het doel van dit proefschrift om de 
factoren te beschrijven die Continue Professionele Ontwikkeling beïnvloeden, met 
speciale aandacht voor training transfer, om de knowledge-to-practice gap in de 
verpleegkundige praktijk te overbruggen. 
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Theoretisch kader 
Training transfer is uitgebreid bestudeerd binnen de psychologie en onderwijskunde 
en gaat meer dan 100 jaar terug. Onderzoekers hebben gedebatteerd over de 
aard, context en prevalentie van transfer. Als resultaat wordt transfer gezien als 
een complex en dynamisch proces. Er zijn verschillende reviews gepubliceerd die 
bestaand transferonderzoek uit verschillende decennia samenvatten. Deze reviews 
benadrukken factoren die verband houden met transfer, en er zijn verschillende 
modellen ontwikkeld om training transfer te begrijpen. Het meest geciteerde model 
is dat van Baldwin & Ford, later verder ontwikkeld door Blume et al. (2019) in het 
dynamische transfer model. Dit model omvat persoonlijke, contextuele en training 
gerelateerde beïnvloedende factoren. Het dynamische transfer model heeft een 
solide theoretische en empirische basis die voortkomt uit decennia van training 
transfer onderzoek. 

Het dynamische transfer model beschrijft transfer als een dynamisch proces dat 
zich in de loop van de tijd ontvouwt. Drie beïnvloedende factoren voor transfer zijn 
geïdentificeerd, namelijk: 1) persoonlijke eigenschappen (bijvoorbeeld motivatie), 
2) training design (bijvoorbeeld content van de training) en 3) de werkomgeving 
(bijvoorbeeld ondersteuning door leidinggevenden). Het dynamische transfer 
model beschrijft een iteratieve cyclus. De cyclus omvat intenties om opgedane 
kennis, vaardigheden en attitudes toe te passen in de praktijk, de eerste transfer 
poging, inclusief evaluatie van resultaten en de integratie van feedback. Op basis 
van prestatie-uitkomsten en feedback kan de verpleegkundige besluiten om de 
verworven kennis, vaardigheden en attitudes te wijzigen of te behouden. Dit biedt 
inzicht in factoren die het transfer proces op verschillende momenten in de tijd 
beïnvloeden. Alle hoofdstukken in dit proefschrift verwijzen naar elementen van 
het dynamische transfer model. 

Hoofdstuk 2 beschrijft een kwalitatieve, mixed-method studie die zich richt op 
het eerste element in het dynamische transfer model, de Training box. Het doel 
van de studie was om interventies en beleidscategorieën te identificeren die 
gedragsverandering van verpleegkundigen op het gebied van valpreventie bij 
oudere opgenomen patiënten in het ziekenhuis bevorderen. De studie volgde de 
acht stappen van de Behavior Change Wheel, waarbij gegevens werden verzameld 
middels focusgroepen en een delphi-studie. Specifiek betrof het vijf focusgroepen 
met ziekenhuisverpleegkundigen (n = 26) en drie delphi-rondes met geriatrie experts 
(n = 11), managers (n = 13) en opleiders (n = 13). Alle gegevens werden verzameld 
in tien STZ ziekenhuizen (Samenwerkende Topklinische Ziekenhuizen), die zijn 
aangesloten bij het RENurse-consortium. De resultaten laten zien dat volgens de 
geriatrie experts de interventies zich zouden moeten richten op ‘nazorg’, ‘valrisico-
inschatting’ en ‘informatie verstrekken’. Echter, volgens verpleegkundigen zouden 
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de interventies zich moeten richten op ‘informatie verstrekken’, ‘valpreventie’ 
en ‘multifactoriële valrisico-inschatting’. Verpleegkundigen ervaren verschillende 
beperkingen met betrekking tot capaciteiten, mogelijkheden en motivatie om 
valincidenten bij oudere patiënten te voorkomen. Op basis van deze beperkingen 
identificeerden onderwijskundigen drie interventies: prikkels, modelleren en in staat 
stellen. Managers kozen voor de volgende beleidscategorieën: communicatie/
marketing, regelgeving en omgevings-/sociaal beleid. Verschillende interventies 
werden geïdentificeerd met als doel het gedrag van verpleegkundigen te 
veranderen. Deze studie toonde specifiek de discrepantie aan tussen percepties 
van verpleegkundigen, geriatrie experts, opleiders en managers over hoe 
gedragsverandering zou moeten worden bereikt. Daarmee gaf deze studie een 
belangrijk inzicht, namelijk dat verpleegkundigen, managers en onderwijskundigen 
meer met elkaar moeten samenwerken om de discrepantie te overbruggen en zo 
transfer te bevorderen. 

Hoofdstuk 3 beschrijft een scoping review die zich richt op de ziekenhuiscontext 
en zorgprofessionals in het dynamische transfer model. De ziekenhuizen en 
zorgprofessionals vertegenwoordigen de contextuele en persoonlijke beïnvloedende 
factoren in training transfer. Het doel van deze studie was om persoonlijke en 
contextuele beïnvloedende factoren van CPO in de verpleegkundige praktijk te 
identificeren. Deze studie maakte gebruik van de Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) uitbreiding voor scoping reviews 
om aan alle kwaliteitsnormen te voldoen. Tussen februari en april 2020 werden de 
elektronische databases CINAHL, PubMed, Scopus, Psychinfo en Eric doorzocht, 
evenals de referentielijsten van opgenomen artikelen. Artikelen gepubliceerd in 
peer-reviewed tijdschriften werden zonder restricties op publicatiedatum, ontwerp 
of setting geïncludeerd. Thematische analyse werd uitgevoerd om de gegevens te 
synthetiseren. De zoekopdracht leverde 2673 artikelen op, waarvan er 60 werden 
opgenomen in de analyse. Analyses toonden aan dat factoren die CPO beïnvloeden 
verschillen gedurende de loopbaan van een verpleegkundige, wat leidde tot de 
identificatie van drie groepen: 1) pas afgestudeerde verpleegkundigen, 2) ervaren 
verpleegkundigen, en 3) ervaren verpleegkundigen met ambities voor gevorderde 
rollen. Verder toonde de analyse aan dat factoren voor alle drie de groepen verband 
houden met persoonlijke en contextuele hulpbronnen (stimulansen voor CPO) 
en barrières. Pas afgestudeerde verpleegkundigen vinden het belangrijk om een 
geaccepteerd lid van het team te zijn. Zij ervaren barrières bij de integratie in 
het verpleegkundig beroep, zoals bijvoorbeeld vijandigheid op de werkplek van 
collega’s. Ervaren verpleegkundigen ervaren contextuele barrières zoals een 
gebrek aan ondersteunende structuren en het niet toegankelijk zijn van CPO-
hulpbronnen. Er is beperkte tijd en beschikbaarheid van rolmodellen, evenals een 
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gebrek aan steun van managers en collega’s. Bovendien beïnvloedt de dynamische 
werkomgeving hun vermogen om CPO na te streven. Voor ervaren verpleegkundigen 
met ambities voor gevorderde rollen vormt het feit dat de verpleegkundige cultuur 
directe patiëntenzorg benadrukt, een belangrijke barrière. Vaak is het onduidelijk 
wat de waarde is van nieuwe verpleegkundige rollen, wat het moeilijk maakt deze 
te ontwikkelen. De resultaten toonden aan dat verpleegkundigen verschillende 
behoeften hebben in hun CPO, afhankelijk van de fase in hun loopbaantraject. 
Alle verpleegkundigen streven naar CPO, maar ze hebben verschillende doelen, 
gebruiken verschillende strategieën en hebben daarom verschillende behoeften 
in hun CPO.

Hoofdstuk 4 bevat een kritisch discussieartikel over een casestudy waarin een 
verpleegkundige gedurende een langere periode in de tijd werd gevolgd (voor, 
tijdens en na de training). Het hoofdstuk heeft betrekking op de eerste twee 
elementen in het dynamische transfer model, de training box en de tweede box, 
waarin de eerste toepassing van het geleerde in de praktijk wordt beschreven. 
Daarbij worden ook de persoonlijke en contextuele beïnvloedende factoren 
beschreven. Het doel van deze studie was om de uitdagingen in motivatie voor 
training transfer in de verpleegkundige praktijk te beschrijven. Er werd gekozen voor 
een casestudy om de motivatie voor training transfer te exploreren. De factoren 
beschreven in de Integrative Model of Motivation to Transfer Training (IMMTT) 
werden gebruikt tijdens de dataverzameling. De IMMTT beschrijft factoren 
die motivatie voor training transfer beïnvloeden voor, tijdens en na de training, 
met betrekking tot persoonlijke, contextuele en training gerelateerde factoren. 
Op individueel niveau is het voorwaardelijk dat aan de randvoorwaarden aan 
het begin van het transferproces wordt voldaan (d.w.z. motivatie om deel te 
nemen, doelgerichtheid, waargenomen zelfeffectiviteit). Op trainingsniveau kan 
het transferproces positief worden beïnvloed door training gerelateerde framing. 
Framing bestaat uit drie elementen: 1) het bepalen van de status van de training 
(vrijwillig of verplicht), 2) het verstrekken van informatie over de training voorafgaand 
aan de training en 3) de trainees de mogelijkheid bieden om input te geven. Het is 
belangrijk dat verpleegkundigen, managers en opleiders weten dat framing een 
belangrijke beïnvloedende factor is in het transferproces, omdat het leerbereidheid, 
positieve houding en transfermotivatie kan stimuleren. De context van de werkplek 
zelf is ook een belangrijke beïnvloedende factor, omdat kenmerken zoals werkdruk, 
ervaren autonomie en ondersteuning de transfermotivatie beïnvloeden. In de 
huidige praktijk moeten verpleegkundigen echter vaak hun werkplek verlaten om 
aan trainingen deel te nemen. Naast het feit dat deze trainingen vaak niet aansluiten 
bij de behoeften van verpleegkundigen, is dit ook ongewenst vanwege het tekort 
aan verpleegkundigen. Ondanks de individuele behoeften van verpleegkundigen 
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binnen hun CPO, bestaat er een gap tussen de manier waarop trainingen voor 
verpleegkundigen momenteel worden georganiseerd en de gemeenschappelijke 
missie die verpleegkundigen, managers en opleiders hebben om dit te veranderen. 
Het organiseren van trainingen binnen de verpleegkundige praktijk kan bewuster 
gebeuren, waarbij verpleegkundigen verantwoordelijk zijn voor hun eigen leren, 
managers optreden als rolmodellen en kennisoverdracht naar de werkplek faciliteren 
en ondersteunen, en opleiders positieve leeromgevingen bevorderen. Samen zijn 
zij verantwoordelijk voor de transfer van verworven kennis en vaardigheden naar 
de werkplek.

Hoofdstuk 5 beschrijft de ontwikkeling en validatie van de Integrated Measure for 
Training Transfer in Nursing Practice (IMTT-NP). Het hoofdstuk heeft betrekking op 
alle elementen van het dynamische transfer model: de persoonlijke, contextuele 
en training-gerelateerde factoren, zowel voor, tijdens en na een training. Het doel 
was om een vragenlijst te ontwikkelen die training transfer als een geïntegreerd 
construct kan beoordelen, met inbegrip van alle factoren in de verpleegkundige 
praktijk. De studie volgde een ontwikkelingsgerichte, iteratieve benadering, geleid 
door de Consensus-based Standards for the selection of health Measurement 
INstruments (COSMIN). Acht STZ ziekenhuizen van het RENurse consortium in 
Nederland namen deel, inclusief onderwijskundigen (n = 8) en verpleegkundigen 
(n = 1588). De ontwikkeling van de vragenlijst bestond uit drie fasen: Fase 1) 
inhoudelijke ontwikkeling, waarbij instrumenten werden geïdentificeerd op basis 
van een literatuurstudie en opgenomen instrumenten vertaald werden naar het 
Nederlands, Fase 2) pilotfase: inhoudsvalidatie en bruikbaarheidstoetsing met 
behulp van delphi-studies met onderwijskundigen en verpleegkundigen, Fase 
3) psychometrische validatie: constructvalidatie met behulp van exploratieve en 
confirmatieve factoranalyse, samengestelde betrouwbaarheid en discriminerende 
validiteit. De fasen werden voltooid van januari 2023 tot juni 2024. De literatuurstudie 
leidde tot de inclusie van twee instrumenten: de Learning Transfer System Inventory 
(LTSI) en de Learning Climate Questionnaire (LCQ). Na itemreductie op basis 
van delphi-rondes vulden verpleegkundigen de aangepaste instrumenten in. 
Psychometrische validatie toonde een goede fit voor deze instrumenten binnen de 
verpleegkundige praktijk. De aangepaste LTSI had ladingen variërend van 0,37 tot 
0,99, met een genormeerde Χ2 van 1,996, TLI van 0,908, CFI van 0,920 en RMSEA 
van 0,050 [CI = 0,047–0,054]. De aangepaste LCQ had ladingen van 0,64 tot 0,94, 
met een genormeerde Χ2 van 3,385, TLI van 0,963, CFI van 0,974 en RMSEA van 
0,069 [CI = 0,061–0,078]. Het gecombineerde model toonde een genormeerde Χ2 
van 2,014, TLI van 0,900, CFI van 0,907 en RMSEA van 0,051 [CI = 0,048–0,054]. 
De aangepaste LTSI en LCQ, zowel afzonderlijk als gecombineerd, zijn betrouwbare 
en valide instrumenten voor gebruik in de Nederlandse ziekenhuiscontext voor 
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verpleegkundigen. Samen bieden ze een uitgebreide zelfbeoordeling van 
factoren die training transfer beïnvloeden. Ze kunnen ook worden gebruikt om 
specifieke componenten te onderzoeken, zoals trainers (LCQ), context (LTSI), 
persoonlijke aspecten (LTSI) of training (LTSI/LCQ). De scores op de instrumenten 
kunnen worden gebruikt voor dialogen tussen verpleegkundigen, managers en 
onderwijsexperts, wat kan bijdragen aan het verminderen van barrières voor training 
transfer in de verpleegkundige praktijk.

Hoofdstuk 6 beschrijft een cross-sectioneel onderzoek met de IMTT-NP. 
Het hoofdstuk heeft betrekking op alle elementen van het dynamische transfer 
model: de persoonlijke, contextuele en training-gerelateerde factoren, zowel voor, 
tijdens en na een training. De doelen van de studie waren: 1) het beschrijven van 
de algemene percepties van Nederlandse verpleegkundigen over de factoren die 
training transfer beïnvloeden, en 2) het identificeren van verschillende groepen 
verpleegkundigen voor wie deze factoren kunnen variëren. Acht STZ ziekenhuizen 
van het RENurse consortium in Nederland namen deel aan het onderzoek, met 
een heterogene groep geregistreerde verpleegkundigen (n = 990), variërend in een 
breed scala aan demografische kenmerken zoals leeftijd, ervaring en opleiding. 
Over het algemeen hadden verpleegkundigen een licht positieve perceptie van 
training transfer, gedreven door gunstige opvattingen over training en trainer, 
matig positieve opvattingen over persoonlijke factoren, en neutrale percepties met 
betrekking tot contextuele factoren. Een clusteranalyse onthulde drie verschillende 
groepen: Groep 1 bestond uit senior, lager opgeleide verpleegkundigen met 
overwegend negatieve percepties over alle beïnvloedende factoren, maar vooral 
over hun werkomgeving. Groep 2 omvatte senior, meer ervaren verpleegkundigen 
met een variëteit aan percepties, die met name positievere percepties hadden 
over hun persoonlijke beïnvloedende factoren. Groep 3 bestond uit jongere, 
ambitieuze verpleegkundigen die in vergelijking tot de andere twee groepen 
de meest positieve percepties rapporteerden over alle beïnvloedende factoren. 
De IMTT-NP biedt een gestructureerde manier om factoren die training transfer 
beïnvloeden in de verpleegkundige praktijk inzichtelijk te maken. De resultaten 
kunnen zinvolle gesprekken op gang brengen tussen verpleegkundigen, managers 
en opleiders, wat kan leiden tot strategieën om barrières voor training transfer aan 
te pakken. Door de diverse percepties van verschillende verpleegkundige groepen 
te erkennen, ondersteunt de IMTT-NP de ontwikkeling van een werkomgeving die 
voortdurende professionele ontwikkeling en de praktische toepassing van nieuwe 
kennis en vaardigheden voor verpleegkundigen bevordert.
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DANKWOORD 

Dit proefschrift zie ik als een mooi resultaat van een transfer proces dat ik zelf 
heb mogen afleggen, waar veel mensen als ‘beïnvloedende factoren’ een bijdrage 
aan hebben geleverd. Sterker nog, ook in mijn transfer proces zijn contextuele, 
persoonlijke en training-gerelateerde ‘menselijke factoren’ betrokken geweest 
zonder wie dit proefschrift niet tot stand was gekomen. Dit hoofdstuk is speciaal 
voor hen óf voor jou als je dit leest. 

Training – Trainers 
Allereerst dank ik de leden van de beoordelingscommissie, die de tijd hebben 
genomen om dit proefschrift te lezen en te beoordelen: Prof.dr. Evelyn Finnema, 
Prof.dr. Carina Hilders, Dr. Inge Pool, Prof.dr. Lisette Schoonhoven, Prof.dr. 
Jan van Tartwijk. Tevens dank aan de opponenten met wie ik een inhoudelijke 
discussie heb mogen voeren: Prof.dr. Evelyn Finnema, Dr. Inge Pool, Prof.dr. 
Lisette Schoonhoven, Prof.dr. Jan van Tartwijk, Prof.dr. Annet van Royen en 
Prof.dr. Roger Damoiseaux. 

Prof.dr. Marieke van der Schaaf en Prof.dr. Marieke Schuurmans

Beste Marieke en Marieke, het beste van twee werelden: onderwijswetenschappen 
en verplegingswetenschappen. Letterlijk een ‘dreamteam’. Ik heb het als een eer en 
voorrecht ervaren om de afgelopen jaren met jullie te mogen samenwerken aan dit 
proefschrift. Jullie zijn een groot voorbeeld en bron van inspiratie voor mij. Ik heb 
uitgekeken naar onze inhoudelijke gesprekken en discussies, die altijd weer nieuwe 
inzichten opleverden. Wat heb ik veel van jullie mogen leren! Daarnaast was er ook 
altijd ruimte om stil te staan bij alle andere belangrijke dingen in het leven. Zonder 
jullie was dit proefschrift er niet geweest. Duizendmaal dank! 

Dr. Jeroen Dikken

Beste Jeroen, inmiddels zijn we al ruim zeven jaar onderweg, want voor de start 
van dit proefschrift werkten we samen binnen RENurse aan o.a. jouw KOP-Q 
onderzoek. We zagen elkaar standaard op vrijdag, soms met een ‘gaar hoofd’ 
van de slapeloze nachten van onze kids. Eerst maar even een half uur onze ‘smart’ 
delen en daarna door naar de inhoud. Wat hebben we veel mooie gesprekken 
gevoerd, om vervolgens na die gesprekken het weekend in te luiden: “het is weer 
vrijdag…”. Jouw rol en betekenis voor de totstandkoming van dit proefschrift is 
immens groot geweest. Dat is moeilijk in een paar zinnen op te schrijven, maar 
jij en ik weten dat. Ik heb ongelofelijk veel van je mogen leren en ik gun iedereen 
een copromotor zoals jij: een luisterend oor, goede inhoudelijke feedback, mooie 
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discussies, laagdrempelig bereikbaar en veel humor. Dankjewel! Ik hoop dat onze 
samenwerking nog een staartje krijgt. 

Life Sciences Education Research (LSER)

Tijdens mijn promotieonderzoek heb ik deel uit mogen maken van de LSER 
community in Utrecht. Samen met andere promovendi heb ik veel mogen leren over 
onderwijswetenschappen, onderzoeksmethodologie en promoveren. Ik vertrek met 
een rugzak vol nieuwe kennis en vaardigheden. Dankjewel aan alle promovendi 
die ik in de afgelopen jaren heb mogen leren kennen. 

Een speciaal woord van dank voor Heleen Pennings, Renske de Kleijn en 
Marije Lesterhuis. Dankjewel voor al jullie kennis, tips en adviezen. Ik realiseer 
me dat ik als ‘buitenpromovendus’ geen intensief LSER lid ben geweest (op alle 
andere activiteiten), maar dat neemt niet weg dat ik altijd heb genoten van de 
contactmomenten. Dankjewel daarvoor. 

Ook ben ik door het LSER programma in contact gekomen met de University 
California San Francisco (UCSF) en heb ik o.a. Elizabeth Gatewood leren 
kennen. Samen met Elizabeth werk ik aan de cross-culturele validatie van de IMTT-
NP voor de Amerikaanse context. Dear Elizabeth, thank you for our collaboration 
and your support!

Context 
Máxima MC

Ik heb het geluk dat ik werk in een ziekenhuis waar leren en ontwikkelen één van de 
belangrijkste pijlers is. En dat heb ik letterlijk mogen ervaren. Een fijne, faciliterende 
werkgever is zo belangrijk! Dankjewel aan alle collega’s van Máxima MC die dit 
mogelijk hebben gemaakt. 

Een speciaal woord van dank aan Monique Dings. Monique, dankzij jou heb 
ik de kans gekregen om dit proefschrift werkelijkheid te laten worden. Leren 
en ontwikkelen is een passie die we delen, daar hebben we samen veel mooie 
gesprekken over gevoerd. Dankjewel voor onze fijne samenwerking en het feit dat 
je in mij geloofde!

Alle collega’s van Team Wetenschap, Informatie- en Kenniscentrum. Dankjewel 
voor jullie steun en hulp. Soms bij mijn onderzoeken, soms om gewoon te vragen 
hoe het gaat. Ik ga iedere dag met veel plezier naar het werk, mede door jullie. 
Ik geniet van de zon, de wind en het gezelschap in ons ‘bootje’. Een speciaal woord 
van dank voor mijn collega Eline Pelders, die alle tabellen in dit boekje nog een 
keer heeft nagelopen, dankjewel Eline voor jouw kritische blik! Ik ben blij met jouw 
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komst in ons team en hoe we samen verpleegkundig en paramedisch onderzoek 
aanjagen. 

Het Netwerk Academisch opgeleide verpleegkundigen en de collega’s van het 
Verpleegkundig Stafbestuur. Jullie hebben altijd met interesse mijn promotie 
onderzoek gevolgd. Dankjewel voor jullie steun, het aanhoren van mijn verhalen 
en de fijne samenwerking. 

Een speciaal woord van dank voor Suzan Henderikx, dierbare collega en paranimf. 
Met jou aan mijn zijde gaat het lukken! Dankjewel voor onze fijne samenwerking, 
jouw betrokkenheid bij mijn promotie onderzoek en goede gesprekken! Ik koester 
onze fijne samenwerking en lunchdates (het liefst buiten in de zon). 

Tot slot nog een speciaal woord voor mijn collega’s bij de Poli Ouderengeneeskunde, 
in het bijzonder Dr. Laura van Geffen en Dr. Els Lambooij. Dankjewel voor jullie 
steun en aanmoediging in de stappen die ik wilde maken in mijn carrière. Ik kijk 
met heel veel plezier terug op onze samenwerking. 

Veel onderzoeken in dit proefschrift hebben plaatsgevonden in het RENurse 
consortium. Een onderzoeksconsortium door en voor verpleegkundigen, waarin 
15 STZ Ziekenhuizen verenigd zijn. Niet alleen dit proefschrift, maar vele andere 
mooie onderzoeken worden uitgevoerd binnen RENurse. Daar ben ik trots op. 
Dankjewel aan alle verpleegkundig onderzoekers die een bijdrage hebben geleverd 
aan de onderzoeken in dit proefschrift. Zonder jullie was dit niet mogelijk geweest. 

In het bijzonder wil ik noemen: Maaike van der Wel, Kristen Molendijk – van 
Nieuwenhuijzen, Jessica Kramer en Lê Thuy DinhXuan. Maaike, jij en ik 
hebben samen heel wat uurtjes in de trein doorgebracht toen we heel Nederland 
doorkruisten voor de focusgroepen met de verpleegkundigen. Kristen en Jessica, 
samen hebben we stapels papers gelezen en beoordeeld voor de scoping review. 
En Lê Thuy, jij hebt een belangrijke rol gehad in de ontwikkeling van de IMTT-NP. 
Het is zo ontzettend leuk om samen met collega’s met onderzoek bezig te zijn. Dank 
voor de fijne samenwerking, jullie hulp en ondersteuning en de leuke gesprekken 
die we hebben gevoerd. 

Tot slot richt ik me tot alle verpleegkundigen, paramedici, geriatrie experts, 
managers en onderwijskundigen die vanuit de RENurse ziekenhuizen een 
bijdrage hebben geleverd aan dit proefschrift. Jullie deelname aan interviews, 
focusgroepen en het invullen van de vragenlijsten heeft de totstandkoming van dit 
proefschrift mogelijk gemaakt. Dankjewel!!
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Persoonlijk 
De laatste woorden zijn voor de mensen die het dichtstbij staan, die alle ups en 
downs hebben gezien en die een onvoorwaardelijke steun en toeverlaat voor mij 
zijn (geweest). 

Allereerst aan alle lieve familie en vrienden die met veel nieuwsgierigheid en 
enthousiasme mijn  promotie onderzoek gevolgd hebben de afgelopen jaren: 
Dankjewel! Nu is het echt tijd voor een feestje. 

Lieve Eelco en Mieke, 

Wat fijn om zo’n schoonouders zoals jullie te hebben. Dankjewel voor jullie interesse 
en betrokkenheid de afgelopen jaren. Een speciaal dankjewel voor jou Mieke, voor 
jouw bijdrage aan dit proefschrift. 

Lieve pap en mam, 

Wat is het toch fijn en waardevol als je kan zeggen dat je uit een warm nest komt. 
Jullie hebben me altijd gesteund en met veel interesse alle stappen gevolgd. Ik heb 
genoten van jullie bewondering en verwondering (Huh, moet je een tijdschrift dan 
zovéél geld betalen om je artikel gepubliceerd te krijgen..?). Dankjewel daarvoor 
en voor het feit dat jullie er altijd voor Maarten, Fien, Loek en mij zijn. 

Lieve Ilse, 

Lieve sis en paranimf. Wat fijn dat jij aan mijn zijde staat tijdens de verdediging van 
mijn proefschrift. Dat betekent veel voor mij. Blijven leren en ontwikkelen is één 
van de eigenschappen die we delen. Ik ben trots op alle stappen die jij zet en je 
doorzettingsvermogen. Dankjewel voor je betrokkenheid. Ook een speciaal woord 
van dank voor Ivo, Marijn, Flore en Pieter, mijn lieve zwager, neefjes en nichtje. 
Het is altijd fijn om in de weekenden andere dingen in het leven te doen dan aan 
je proefschrift werken. Dus dank voor alle gezellige borrels, speeldates, etc. Tante 
Lys vindt het heel erg fijn om samen met jullie leuke dingen te doen! 

Lieve Fien en Loek, 

Jullie zijn geboren tijdens de totstandkoming van dit proefschrift. Ik draag 
dit proefschrift aan jullie op, want ik leer iedere dag het meest van jullie. Jullie 
onbevangenheid, nieuwsgierigheid en verwondering voor alles dat leeft en beweegt 
zijn een bron van inspiratie voor mij als persoon en onderzoeker. Dankjewel lieverds, 
ik hou van jullie. 

Lieve Maarten,

Terugkijkend op de afgelopen vijf jaar waarin dit proefschrift vorm heeft gekregen, 
heeft ons leven allesbehalve stil gestaan. Enkele verbouwingen, de geboorte van 
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Fien en Loek en in 2023 onze grootste levensuitdaging i.r.t. jouw gezondheid. 
Het feit dat ik de tijd en ruimte heb om te promoveren en andere stappen in mijn 
carrière kan zetten, komt door jou. Samen creëren we de randvoorwaarden die 
nodig zijn en tot nu toe lukt dat altijd. En daar heb jij een hele grote, belangrijke rol 
in. Ik bewonder en koester onze veerkracht samen. Dankjewel lief voor alles. Ik hou 
van je, verrekes veel, zoals ze dat zo mooi in Brabant zeggen. 
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CURRICULUM VITAE 

De auteur van dit proefschrift werd geboren op 10 November 1987, te Voorburg. 
Na het afronden van het Gymnasium aan het Bisschoppelijk College te Roermond 
ging zij – na uitgeloot te zijn voor de studie Geneeskunde – in 2007 Rechten 
studeren in Maastricht. Een jaar later startte zij met de studie Verpleegkunde 
aan Zuyd Hogeschool, te Heerlen. De studie Verpleegkunde rondde zij in drie 
jaar tijd (2011) cum laude af met een specialisatie in de Geriatrie. Na haar studie 
ging de auteur werken op een gesloten psychogeriatrische afdeling in een 
verpleeghuis, te Amstenrade. In 2014 maakte zij de overstap naar het Máxima 
MC, te Veldhoven, waar zij werkte als Geriatrie Verpleegkundige op de polikliniek 
Ouderengeneeskunde en in het Geriatrie Team. In 2016 startte zij met de (pre-)
Master Verplegingswetenschappen aan de Universiteit van Utrecht, die zij in 2019 
afrondde. Haar masterscriptie was de eerste studie en tevens voedingsbodem voor 
haar promotietraject. Sinds de start van haar studie Verplegingswetenschappen 
is de auteur gaan werken bij de MMC Academie om als kartrekker verpleegkundig 
en paramedisch onderzoek aan te jagen en te faciliteren.  

Professionele ontwikkeling van collega- verpleegkundigen en haarzelf is een rode 
draad geweest in de carrière van de auteur. Ze heeft een passie ontwikkeld voor 
het verder versterken van de professionele ontwikkeling en –zeggenschap van de 
verpleegkundige beroepsgroep. Dit doet zij o.a. als bestuurder in het Verpleegkundig 
Staf Bestuur in Máxima MC en als bestuurder bij STZ (Samenwerkende Topklinische 
Ziekenhuizen) met de portefeuille verpleegkundig onderzoek en zeggenschap. 
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