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Abstract
Introduction: Online learning has changed the educational environment and may influence the development of nursing skills,

mastery, and competence in students.

Objective: The study aimed to investigate how nursing students acquire procedural skills, achieve mastery, and build com-

petence through online learning, considering the growing use of technology in healthcare education.

Methods: This study utilized a qualitative descriptive research approach to investigate the experiences of 32 nursing students

from the Nursing Department who had undergone online procedural learning. Semistructured interviews were conducted to

collect in-depth insights. Purposive sampling was used to gather data with a profound understanding of the phenomenon. The

data analysis encompassed a methodical content analysis coding procedure. Independent researchers reviewed the results to

validate the findings.

Results: Content analysis of the data identified three key themes: achieving nursing procedural knowledge through online

learning, achieving nursing procedural skills with the power of online learning, and gaining procedural competence through

online social and collaborative learning.

Conclusions: Online learning played a significant role in shaping and enhancing nursing procedural knowledge, skills, and

competence, emphasizing the importance of integrating technology training modules and staying updated with emerging

technologies.
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Introduction
Acquiring procedural skills is essential to nursing education
and practice (Campbell et al., 2015). Procedural skills are a
significant component of clinical practice, and the health dis-
ciplines are trained to carry out a range of simple to complex
skills (Campbell et al., 2015). Nursing students gain the most
advantage from receiving guidance from educators during
practical, hands-on training and constructive feedback
(Mehdipour–Rabori et al., 2021). However, constraints, par-
ticularly those arising from the COVID-19 pandemic, have
significantly reduced opportunities for students to acquire
new skills directly from experienced educators (Blevins,
2021) and in wartime. Some technologies can assist in over-
coming these limitations (Balante et al., 2023).

Integrating technology in nursing education, especially
procedural knowledge, is crucial for preparing future
nurses in a technology-driven healthcare setting (Altmiller
& Pepe, 2020). Despite the growing popularity of online
learning, challenges persist, particularly in transitioning
from traditional campus-based learning to online platforms
(Alasagheirin et al., 2023; Kumar et al., 2021).
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Online learning has gained traction among nursing stu-
dents, accelerated by the COVID-19 pandemic, due to chal-
lenges in traditional classroom-based training caused by
social distancing measures (Chang et al., 2022; Kanagaraj
et al., 2022; Mousavizadeh, 2022). Previous studies have
shown that nursing students are generally satisfied with
online learning. However, there are still barriers to overcome,
such as low voice and language clarity, physical health bar-
riers such as eye strain, and reliability and connectivity prob-
lems (Kumar et al., 2021). Additionally, nursing students
have reported challenges with e-learning, particularly with
practical components of nursing, such as demonstrating clin-
ical competencies (Nuuyoma et al., 2019). This research may
contribute by shedding light on those challenges.

A study has highlighted the benefits of social and collab-
orative learning usage while integrating technologies learn-
ing to develop cognitive and skill mastery among nursing
students (Männistö et al., 2020). Social presence increases
a sense of authenticity among participants, increasing
engagement (Livesay et al., 2023). Another study highlighted
the effectiveness of interactive multimedia web-based learn-
ing in enhancing nursing students’ knowledge and clinical
competencies (Padilha et al., 2019). However, mixed percep-
tions exist, with some students expressing reservations about
the lack of face-to-face interaction and the need for self-
motivation in online learning (Kaddoura, 2011). These
varied studies contribute to understanding nursing students’
evolving attitudes toward online learning, forming the basis
for further investigation in this study.

Procedural knowledge is integral to nursing education,
necessitating a robust foundation of knowledge and skills.
Research indicates that foundational knowledge is crucial
in creating a knowledge-specific frame of reference for gen-
erating new knowledge (Makhene, 2022). Procedural knowl-
edge is the ability to execute action sequences to solve
problems (Rittle-Johnson et al., 2015). Integrating traditional
and e-learning methods, such as educational websites and
interactive online tools for fundamental nursing instruction,
can effectively supplement nursing students’ clinical proce-
dural skills (Sheikhaboumasoudi et al., 2018).

Furthermore, a systematic review of flipped classroom
methodology, incorporating online learning in undergraduate
nursing education, identified positive learning outcomes
among students regarding knowledge, skills, and attitudes
(Youhasan et al., 2021). Another study explored the influ-
ence of different feedback on students’ clinical procedural
skill acquisition in a prospective randomized study, demon-
strating that deliberate practice with both high- and low-
frequency recurrent feedback significantly improves stu-
dents’ early procedural skill acquisition (Bosse et al.,
2015). Other studies emphasize technology’s benefits and
use procedural simulations to develop knowledge and skill
mastery among nursing students (Chen et al., 2020; Tan
et al., 2022). However, challenges and barriers persist,
including a lack of basic skills, limited access to digital

health technologies, low voice and language clarity issues,
physical health barriers such as eye strain, and reliability
and connectivity problems (Altmiller & Pepe, 2020;
Livesay et al., 2023). The acquisition of procedural knowl-
edge, skills, and competence is becoming more concerning
in light of these challenges. A study that investigated the
acquisition of procedural knowledge in clinical procedures,
in the case of the insertion of a urinary catheter, recognized
the importance of fostering safe and authentic learning envi-
ronments where learners actively engage in hands-on experi-
ences and assess their progress (Evi-Colombo et al., 2023).

Review of Literature
The study is grounded in constructive learning theory, an
educational framework that highlights the active role of
learners in constructing their own knowledge (Jonassen,
2013). Constructivism emphasizes the importance of
hands-on experiences, reflection, and collaboration in learn-
ing (David, 1991). By incorporating this theory, a study
found that an online learning environment motivates
nursing students to engage actively in procedural skill exer-
cises, reflect on their experiences, and collaborate with
peers to achieve a deeper understanding (Nestel et al., 2011).

However, uncertainties persist regarding the effectiveness
of online training and the role of technology integration,
along with social and collaborative learning, in developing
procedural competency in nursing students (Campbell
et al., 2015; Gause et al., 2022; Grundgeiger et al., 2023).
This study introduces a pioneering exploration of construc-
tive online (that develops and renews continuously) nursing
procedural learning, focusing on developing nursing stu-
dents’ procedural knowledge, skills, and competence.

Aligned with constructive learning theory, the research
aim is to explore the development of procedural knowledge
skills through online learning among nursing students. It rep-
resents a constructive approach to understanding the devel-
opment of nursing procedural knowledge, skills, and
competence and investigating the role of constructive
online learning technology integration in online constructive
learning among nursing students.

Methods

Research Design
A qualitative descriptive research design (Bradshaw et al.,
2017) was utilized to explore the development of nursing
procedural competence in online learning while investigating
the role of technology integration among students. We
selected a qualitative descriptive methodology to capture
detailed insights into nursing procedural knowledge, skills,
and competence evolution through online learning among
students, emphasizing the depth and richness of their experi-
ences (Husserl, 2013).
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Sample
The participants were 32 nursing students from the School of
Health Sciences at the university. Participants were enrolled
by the PI (Principal Investigator) through social networks,
such as WhatsApp. Participation in the research was volun-
tary, and participants signed informed consent forms. An
opening email specified the study’s aims and importance,
encouraging the students to participate. Participants’
average age was 27 (SD = 4.5). For other research back-
ground characteristics, see Table 1.

Table 1 shows that most of the participants were female
(28; 87%), single (24; 75%), secular (20; 63%), and
without children (26; 82%). Most considered their socio-
economic status good (28; 88%).

Inclusion and Exclusion Criteria
The inclusion criteria were undergraduate nursing students
who have experienced online learning to acquire procedural
knowledge, skills, and competence as part of their nursing
education. Exclusion criteria encompass individuals not pur-
suing a nursing degree and those without experience with
online learning in nursing education.

Procedural Online Learning in Nursing Education
The procedural online learning program incorporated various
online learning methods, including comprehensive e-learning
modules that offered in-depth insights into various nursing
procedures like wound care management, intravenous line
insertion, and basic medication administration protocols.
Additionally, short educational movies and documentaries
were strategically utilized to provide visual demonstrations
and real-life case scenarios, facilitating a deeper

understanding of complex nursing procedures. These
resources were thoughtfully supplemented with an interac-
tive online forum query tool, fostering active engagement
and continuous self-evaluation among nursing students,
enhancing their comprehension, and maintaining critical pro-
cedural skills. This learning program was open and allowed
the students to self-learn at any place at any time within
the 4-year nursing education.

Research Instruments
The study employed semistructured interviews as a data-
collection tool (DiCicco-Bloom & Crabtree, 2006). The
interview guide was constructed for the study, containing
opening, continuation, and listing questions (Kvale, 1988).
Questions included in the interview guide aimed to explore
participants’ perceptions and experiences related to knowl-
edge, skills, and competency mastery development within
the online learning environment. The interview questions
were carefully crafted to capture critical dimensions of the
research topic. Before data collection, the interview guide
was pilot-tested with a small sample of participants to
assess its clarity, relevance, and effectiveness in eliciting
in-depth responses. Based on the pilot study feedback,
minor revisions were made to refine and enhance the inter-
view questions for the primary data collection phase. The
interview guide included questions like “How has online
learning contributed to developing procedural knowledge,
skills, and eventually competency mastery during your
nursing education?” “Can you provide examples of how
technology has improved your understanding and mastery
of nursing procedures within the online environment?”
“Describe your experiences with social and collaborative
learning within the context of online learning.” and “If and
How did the interactions with peers contribute to your knowl-
edge, skills, and competency mastery?”

Data Collection
A purposive sampling approach (Polit & Beck, 2018) was
used to recruit 32 students from the Nursing Department,
which provided in-depth, detailed information regarding
the development of procedural skills in nursing students
through online learning and examined the role of technology
integration. This sampling strategy is most commonly used in
descriptive research, as it allows for selecting participants
who have rich knowledge of the phenomenon (Husserl,
2013).

The interviews were performed online using the Zoom
platform and lasted 40 minutes each. All interviews were
audio and video recorded, as were the footnotes inscribed
by the interviewer. The interviewers implemented several
strategies to minimize potential disruptions and ensure a pos-
itive participant experience. To address technical communi-
cation barriers, including audio/video quality and delays,

Table 1. Frequency and Percentage of Background Characteristics.

Nursing students
(N = 32)

Background
characteristics Frequency Percent

Gender Female 28 87

Male 4 13

Status Single 24 75

Married 8 25

Religious Secular 20 63

Traditional 8 25

Religious 4 12

Children Yes 6 18

No 26 82

Socioeconomic status Poor 2 6

Good 28 88

Very good 2 6
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the interviewers ensured a reliable technical platform and
encouraged clear and concise language. Regarding privacy
and confidentiality concerns, the interviewers ensured that
the interview platform complied with privacy procedures
and reminded participants to choose a private location for
the interview. Furthermore, the interviewers enhanced
engagement and collaboration by introducing a brief intro-
duction, using active listening techniques, and incorporating
elements to facilitate discussion. The interviews were con-
ducted by an investigator with a Ph.D. in health, education,
and technology and a female nurse researcher and educator
with over 10 years of experience in qualitative research.
The data gathered lasted until saturation was accomplished,
ensuring research reliability and reducing bias (Hsieh &
Shannon, 2005). No participants dropped out during the
study. The study pursued the Consolidated Criteria for
Reporting Qualitative Studies (COREQ) (Tong et al., 2007).

Ethical Considerations
This study received approval from the Ethics Committee
(Institutional Review Board—IRB) at Ariel University,
with confirmation number AU-HEA-GG-20200727. The
research team asked for informed consent, following a
clear explanation of the research objectives to all participants
and their right to withdraw from research at any time.
Confidentiality of participants and data was carefully main-
tained, and it was assured that any published information
would be presented without identifying information.

Data Analysis
The data underwent continuous, systematic content analysis
(Hsieh & Shannon, 2005). It involved a structured and
methodical examination of the data-identified patterns,
themes, and categories within the dataset. This process
included several iterative steps, data familiarization,
coding, categorization, theme development, and interpreta-
tion conducted rigorously and systematically to ensure the
analysis’ reliability and validity. Afterward, the data were
organized into broader conceptual themes and later subjected
to authentication and improvements. The findings were
reviewed by a team of three independent researchers, who
arrived at similar conclusions (DiCicco-Bloom & Crabtree,
2006; Polit & Beck, 2018) for validation—each independent
coder (coded a randomly selected subsample [20%]) of the
transcripts. Inter-coder percent agreement of 90% was
achieved. Any coding discrepancies were discussed and
agreed upon (O’Connor & Joffe, 2020).

Results
The results yielded three main themes tracing the evolution
of procedural knowledge, skills, and competence among
nursing students through online learning. The first theme

revolves around their adaptation to the online learning
environment (achieving nursing procedural knowledge
with the introduction of online learning), encompassing
their initial struggles, gradual familiarity, and eventual
comfort with the online learning medium and achieving
nursing procedural knowledge. Following this, the second
theme underscores the pivotal role of technology in aug-
menting nursing procedural knowledge to skills (moving
forward for achieving nursing procedural skills with the
power of online learning), encompassing students’ recogni-
tion of their technology preferences and its contribution to
procedural skill abilities. Lastly, the third theme highlights
the social and collaborative dimensions of their learning
process (gaining nursing procedural competence via
online social and collaborative learning), as students
socially engage, collaborate, and eventually belong to a
learning team, mirroring real-world clinical settings,
which eventually lead them to master procedural compe-
tence. These themes collectively offer a comprehensive
insight into the profound transformation experienced by
nursing students within the dimension of procedural
online learning.

Achieving Nursing Procedural Knowledge
With the Introduction of Online Learning
This theme primarily focused on the development of nursing
students, from novices to experienced individuals, in the
context of online nursing procedural learning.

Oriented to the Online Learning Environment
The students become familiar with the technology of the
online setting and undergo a learning process as they navi-
gate these new online spaces. One student reported:

“At first, the online learning environment was a bit over-
whelming. I had to figure out how to navigate the online envi-
ronment and make the most of the available tools.” (GG)

Another report:

“In the beginning, I struggled; I needed to immerse myself in
the digital environment of online learning; it is needed since it
forms a future where knowledge exceeds physical boundar-
ies.” (AD)

In the initial stages of their online learning experience,
both students expressed their early challenges and their sub-
sequent recognition of the expansive opportunities that the
digital learning platform offered.
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Achieving Nursing Procedural Knowledge via Online
Training
As students become more comfortable with the online envi-
ronment, they become acquainted with nursing procedural
knowledge via online training. This involves their first
knowledge of hands-on essential nursing abilities, such as
catheter insertion and Zonda procedure skills, through realis-
tic online scenarios.

“As I got more comfortable with the online environment, I
started my initial acquaintance with nursing procedural
knowledge. It was fascinating to learn via online scenarios,
and it allowed me to take my first steps toward knowledge
by practicing clinical procedures.” (SG)

“Through my first step in practice in the online environment,
I could feel myself starting to improve my technology skills.
After each phase, I initially familiarized myself with the dif-
ference in hands-on nursing procedures, such as catheter
insertion and Zonda procedure skills.” (SF)

They reflected on their engagement with nursing proce-
dural knowledge online, highlighting their growing comfort
and the gradual improvement in their technological profi-
ciency as they familiarized themselves with various
hands-on nursing procedures.

Preparedness to Further Expertise Nursing Procedural
Knowledge via Online Learning
Students acknowledge that online experiences of learning
nursing procedural knowledge have prepared them for
further, more advanced practice by providing them with the
initial necessary theoretical and procedural knowledge.
They now feel ready to engage in more learning.

“I felt prepared by the end of the online nursing procedural
learning sessions. The experience gave me the initial theoret-
ical and procedural knowledge, and I felt more professionally
confident that online learning would continue.” (WQ)

Through numerous online learning experiences, the stu-
dents developed strong foundational and practical knowl-
edge, fostering deep confidence and readiness to explore
more advanced aspects of nursing procedural education.

Other reported:

“After several online learning rounds, I recognize that this
foundation has equipped me with the essentials required for
more advanced practice, fostering a profound readiness to
examine deeper learning.” (WQ)

Other stated:

“I went through several courses, I felt prepared, gaining
nursing practical knowledge and boosting my confidence
for continued online learning.” (UP)

They underscored technology’s significant role in build-
ing their proficiency and confidence in nursing procedures.

Moving Forward for Achieving Nursing
Procedural Skills With the Power of Online
Learning
After gaining nursing procedural knowledge, the students
feel prepared to move forward and learn nursing procedural
skills via online learning; they recognize technology’s role
in enhancing their procedural skills to a level aligned with
professional nursing standards.

Shaping Nursing Procedural Skills by Acknowledging
Students’ Online Learning Preferences
The students develop personal preferences for online learn-
ing, allowing them to develop their nursing procedural skills.

“Knowing my personal technology preferences made my
learning more engaging and interactive. I started appreciating
online learning in shaping nursing procedural skills” (AB)

“Online learning completely transformed how I learned.
Tailoring my learning to my personal tech preferences
made it more interactive and engaging, leading to a deeper
understanding of nursing procedural skills.” (ER)

Another one said:

“Totally embracing online learning; it is great for my person-
alization learning pace. Witnessing its great impact on my
procedural skills.” (YO)

Expertise in Nursing Procedural Skills by Using Online
Learning Pros
After using technology for a while to learn enhanced proce-
dural skills, the students realize that technology has assisted
them in achieving relevant procedural skills. They have used
technology to record, assess, and improve their performance,
ultimately achieving nursing procedures.

“I used online learning pros to record and review my proce-
dural skills performances. It helped me pinpoint specific areas
for improvement and ultimately expertize those skills.” (ET)

One student emphasized:
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“I used online learning technology to assess my procedural
skills repeatedly. It helped me identify areas for improvement
and ultimately make me an expert in those skills.” (E, Q)

With a similar opinion, another student stated:

“I used online learning technology to reflect my procedural
skills and investigative areas for improvement.” (PP)

Gaining Nursing Procedural Competence
via Online Social and Collaborative
Learning
Students initiate online learning interactions that foster col-
laboration and the emergence of teams, ultimately leading
to the development of these competencies.

Gaining Nursing Procedural Competence Through
Online Social Learning
Students achieve procedural nursing competency by using
social interactions to ask questions online. One reported:

“Nursing online learning allowed me to interact with my
peers, even though we were not physically present. Online
forums allowed us to ask questions regarding procedural
competence.” (RT)

Another report:

“Through nursing procedural online learning, I randomly ask
two peers about Zonda insertion in the online forum, and they
help me.” (HK)

Gaining Nursing Procedural Competence via Online
Learning Collaboration
The learning process promotes online collaboration among
students, encouraging them to work together and learn col-
lectively. By sharing knowledge and offering support, they
recognize the importance of collaboration while simultane-
ously enhancing their nursing procedural skills.

“After the nursing procedural online training round, we col-
laborated to learn together. I shared insights, discussed strat-
egies, and even collaborated and debated nursing procedural
skills; it allowed me to be competent.” (WE)

Reflecting on the collaborative learning experience,
another student expressed:

“Collaborative learning enriched our discussions, strategies,
and debates, ultimately enhancing my procedural nursing
competency.” (JL)

Another student highlighted the impact of visual learning
tools on learning together, stating:

“The utilization of short educational movies and interactive
e-learning modules significantly enhanced our competency.
We could visualize complex techniques, fostering a deeper
understanding of critical nursing practices together.” (EW)

Nursing Procedural Competency Through Team-Based
Online Learning
The online learning collaboration initiative created constant
team-based nursing procedural learning. Students learned to
perform within the frame of a constant team, which may
mirror real clinical team-based nursing environments.

“Working as a team, meeting once a week, enhanced our pro-
cedural competency. We became proficient not just as indi-
viduals but also as a cohesive unit, ready for real clinical
settings.” (HJ)

Other student reports:

“My learning team helped me acquire essential procedural
competencies and discuss real-world clinical dynamics situa-
tions, preparing me for professional healthcare teamwork.”
(LB)

One nursing student emphasized the significance of team
meetings and learning, stating:

“The weekly team meetings enhanced my nursing procedural
competence, effectively preparing us for the demands of real-
world clinical practice.” (ER)

For themes and subtheme summarization related to
research question results, see Figure 1.

Figure 1 shows that the themes represent a cohesive path,
with each phase building upon the previous one. Integrating
online individual and cooperation learning, aloud procedural
knowledge, skills, and competence.

Discussion
The study aimed to explore the development of procedural
knowledge skills through online learning among nursing stu-
dents. Three themes emerged. The first theme is achieving
nursing procedural knowledge with the introduction of
online learning, fostering preparedness for further expertise
in this field via online learning. The second theme is achiev-
ing nursing procedural skills with the power of online learn-
ing, shaping and expertise these skills by acknowledging
students’ online learning preferences and advantages. The
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third theme is gaining procedural competence via online
social collaborative and team-based learning.

The first theme evolved from the study, achieving nursing
procedural knowledge with the introduction of online learn-
ing. It is related to students’ adaptation to the online learning
environment, encompassing their initial struggles, gradual
familiarity, and eventual comfort with the digital medium
(Biwer et al., 2021; Martin et al., 2021). To support students
in adapting to online learning, it is important to remove bar-
riers and enhance their online learning resources, including
internet and connectivity issues, ensuring students have
access to the necessary technology (El-Sabagh, 2021;
Martin et al., 2021).

The second theme evolved from the study, achieving
nursing procedural skills with the power of online learning.
Overall, the students felt that online learning helped them
to achieve procedural skills. Similar to this research, combin-
ing e-learning and hands-on exercises improves students’
procedural skills acquisition during medical training
(Grundgeiger et al., 2023). Online training offers an opportu-
nity to work via observation and feedback, with repeated
practice, assisting learners with skill acquisition and retention
(Burgess et al., 2020). Other former research suggests that
nursing students’ training needs and procedural skills
should be identified and addressed to improve their confi-
dence and competence (Campbell et al., 2015), as online
training suggests.

The third theme found in this study is gaining nursing pro-
cedural competence via online social and collaborative

learning. It highlights the social and collaborative dimensions
of students’ learning process, as students engage, collaborate,
and eventually belong to procedural competency learning
teams, mirroring real-world clinical settings. This study high-
lighted the need for further research on the effectiveness of
remote online learning platforms regarding achieving the
intended learning outcomes of clinical courses (Suliman
et al., 2021). Dissimilar to this study’s findings, another
study demonstrated that digital educational technologies
decreased interaction and provided less physical contact,
concluding that the impact of digital education technology
used in personalized nursing care is yet to be understood
(Loureiro et al., 2021). These differences may evolve due
to the timing, before, and after COVID-19 pandemic
closures.

Strengths and Limitations
The research strength is anchored in the insight that online
learning demonstrates advantages in developing nursing stu-
dents’ procedural knowledge, skills, and competence through
enhanced access to educational resources, preparation for
advanced expertise, tailored learning experiences based on
individual preferences, and facilitation of social and collabo-
rative learning opportunities. These highlight the effective-
ness of online learning in fostering comprehensive
understanding and proficiency in nursing procedures
among students, ultimately contributing to their professional
growth and readiness for clinical practice.

Figure 1. Themes and Subtheme Summarization.
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There are three research limitations. The research’s single-
site focus within a university’s School of Health Sciences
may limit the qualitative findings to reduced nursing educa-
tion contexts. Moreover, while the qualitative descriptive
approach in the research captured rich experiential data, it
may have introduced subjectivity in interpreting the findings.
Also, relying solely on self-reported experiences through
interviews might have introduced recall bias or underreport-
ing challenges faced during online nursing procedural
learning.

Future Research Recommendation
There are three future research recommendations. Future
qualitative research should include multisite studies across
universities to further qualitative findings related to diverse
nursing education contexts. Moreover, integrating mixed-
method approaches in future studies will offer a more com-
prehensive understanding of nursing students’ experiences
in nursing procedural online learning. Also, future research
should incorporate observational methodologies such as
video recording and real-time data collection alongside self-
reported experiences to ensure a more objective assessment.

Implications for Practice
Based on the findings, several practice recommendations are
proposed to optimize the utilization of online learning in cul-
tivating nursing procedural knowledge, skills, and compe-
tence. It is important to provide comprehensive orientation
programs, implement mentorship initiatives, and seek contin-
uous feedback from students to enhance their adaptation to
the online learning environments, especially regarding the
increasing shift toward online learning in nursing education
(Green & Shorer, 2022). Moreover, it is important to inte-
grate technology training modules, establish performance
tracking systems, and stay current with emerging technolo-
gies to enhance nursing procedural skills.

Conclusions
This study explored the development of procedural knowl-
edge, skills, and competence through online learning
among nursing students. Three main themes emerged from
the analysis. Firstly, the introduction of online learning facil-
itated the achievement of nursing procedural knowledge,
enhancing preparedness for further expertise in this field
through online platforms. Secondly, online learning played
a significant role in shaping and enhancing nursing proce-
dural skills by acknowledging students’ preferences and
leveraging the advantages of online education. Lastly,
gaining procedural competence was facilitated through
online social and collaborative learning and team-based
learning approaches. These findings highlight the importance
and effectiveness of online learning in developing gradual

bites of nursing procedural knowledge, skills, and compe-
tence among nursing students (Green, 2021).

Guidelines and Standards Statement: Reporting guideline
was used. The study pursued the Consolidated Criteria for
Reporting Qualitative Studies (COREQ) (Tong et al., 2007)

Declaration of Conflicting Interests
The author declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding
The author received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iD
Gizell Green https://orcid.org/0000-0002-3649-2145

References
Alasagheirin, M., Olsen, J. M., Mota, D., Lagunas, M., & Bogle, B.

D. (2023). Examining students’ online learning satisfaction
during COVID-19 to inform post-pandemic program planning.
Nursing Reports, 13(1), 327–336. https://doi.org/10.3390/
nursrep13010031

Altmiller, G., & Pepe, L. H. (2020). Influence of technology in sup-
porting quality and safety in nursing education. Nursing Clinics,
57(4), 551–562. https://doi.org/10.1016/j.cnur.2022.06.005

Balante, J., Candelaria, D., Perez, D., & Koo, F. (2023). Nursing
students’ experiences of using flipcharts as a learning tool
during the COVID-19 pandemic. Nurse Education Today,
120(105650), 1–8. https://doi.org/10.1016/j.nedt.2022.105650

Biwer, F., Wiradhany, W., oude Egbrink, M., Hospers, H.,
Wasenitz, S., Jansen, W., & de Bruin, A. (2021). Changes and
adaptations: How university students self-regulate their online
learning during the COVID-19 pandemic. Frontiers in
Psychology, 12(April), 1–12. https://doi.org/10.3389/fpsyg.
2021.642593

Blevins, S. (2021). Nurses as educators the impact of COVID-19 on
nursing education. MEDSURG Nursing, 30(2), 145–147.

Bosse, H. M., Mohr, J., Buss, B., Krautter, M., Weyrich, P., Herzog,
W., Jünger, J., & Nikendei, C. (2015). The benefit of repetitive
skills training and frequency of expert feedback in the early
acquisition of procedural skills. BMC Medical Education,
15(1), 1–10. https://doi.org/10.1186/s12909-014-0281-2

Bradshaw, C., Atkinson, S., & Doody, O. (2017). Employing a
qualitative description approach in health care research. Global
Qualitative Nursing Research, 4, 1–8. https://doi.org/10.1177/
2333393617742282

Burgess, A., van Diggele, C., Roberts, C., & Mellis, C. (2020). Tips
for teaching procedural skills. BMC Medical Education,
20(Suppl 2), 1–6. https://doi.org/10.1186/s12909-020-02284-1

Campbell, D., Shepherd, I., McGrail, M., Kassell, L., Connolly, M.,
Williams, B., & Nestel, D. (2015). Procedural skills practice and
training needs of doctors, nurses, midwives and paramedics in
rural Victoria. Advances in Medical Education and Practice, 6,
183–194. https://doi.org/10.2147/AMEP.S77779

Chang, C., Chung, M., & Chi, J. (2022). Facilitating nursing stu-
dents’ skill training in distance education via online game-based

8 SAGE Open Nursing

https://orcid.org/0000-0002-3649-2145
https://orcid.org/0000-0002-3649-2145
https://doi.org/10.3390/nursrep13010031
https://doi.org/10.3390/nursrep13010031
https://doi.org/10.3390/nursrep13010031
https://doi.org/10.1016/j.cnur.2022.06.005
https://doi.org/10.1016/j.nedt.2022.105650
https://doi.org/10.3389/fpsyg.2021.642593
https://doi.org/10.3389/fpsyg.2021.642593
https://doi.org/10.1186/s12909-014-0281-2
https://doi.org/10.1186/s12909-014-0281-2
https://doi.org/10.1177/2333393617742282
https://doi.org/10.1177/2333393617742282
https://doi.org/10.1177/2333393617742282
https://doi.org/10.1186/s12909-020-02284-1
https://doi.org/10.2147/AMEP.S77779
https://doi.org/10.2147/AMEP.S77779


learning with the watch-summarize-question approach during
the COVID-19 pandemic: A quasi-experimental study. Nurse
Education Today, 109(105256), 1–7. https://doi.org/10.1016/j.
nedt.2021.105256

Chen, F. Q., Leng, Y. F., Ge, J. F., Wang, D. W., Li, C., Chen, B., &
Sun, Z. L. (2020). Effectiveness of virtual reality in nursing edu-
cation: Meta-analysis. Journal of Medical Internet Research,
22(9), 1–13. https://doi.org/10.2196/18290

David, H. J. (1991). Objectivism vs. constructivism: Do we need a
new philosophical paradigm? Educational Technology:
Research and Development, 39(3), 5–14. https://doi.org/10.
1007/BF02296434

DiCicco-Bloom, B., & Crabtree, B. F. (2006). The qualitative
research interview. Medical Education, 40(4), 314–321. https://
doi.org/10.1111/j.1365-2929.2006.02418.x

El-Sabagh, H. A. (2021). Adaptive e-learning environment based on
learning styles and its impact on development students’ engage-
ment. International Journal of Educational Technology in
Higher Education, 18(1), 1–24. https://doi.org/10.1186/s41239-
021-00289-4

Evi-Colombo, A., Cattaneo, A., & Bétrancourt, M. (2023).
Procedural knowledge acquisition in a second-year nursing
course. Effectiveness of a digital video-based collaborative
learning-by-design activity using hypervideo. Journal of
Computer Assisted Learning, 39(2), 501–516. https://doi.org/
10.1111/jcal.12758

Gause, G., Mokgaola, I. O., & Rakhudu, M. A. (2022). Technology
usage for teaching and learning in nursing education: An integra-
tive review. Curationis, 45(1), 1–9. https://doi.org/10.4102/
curationis.v45i1.2261

Green, G. (2021). Nursing students’ eating habits, subjective, and
Mediterranean nutrition knowledge during the COVID-19 pan-
demic. SAGE Open Nursing, 7, 1–8. https://doi.org/10.1177/
23779608211038209

Green, G., & Shorer, T. (2022). Beliefs, emotions, and usage of
information and communication technologies in distance learn-
ing during the COVID-19 pandemic: Health sciences students’
perspectives. Digital Health, 8, 1–10. https://doi.org/10.1177/
20552076221131188

Grundgeiger, T., Ertle, F., Diethei, D., Mengelkamp, C., & Held, V.
(2023). Improving procedural skills acquisition of students
during medical device training: Experiments on e-Learning vs.
e-Learning with hands-on. Advances in Health Sciences
Education, 28(1), 127–146. https://doi.org/10.1007/s10459-
022-10148-0

Hsieh, H. F., & Shannon, S. E. (2005). Three approaches to quali-
tative content analysis. Qualitative Health Research, 15(9),
1277–1288. https://doi.org/10.1177/1049732305276687

Husserl, E. (2013). Cartesian meditations: An introduction to phe-
nomenology. Springer S.

Jonassen, D. H. (2013). Evaluating constructivistic learning. In
Constructivism and the technology of instruction. Routledge

Kaddoura, M. A. (2011). Critical thinking skills of nursing students
in lecture-based teaching and case-based learning. International
Journal for the Scholarship of Teaching and Learning, 5(2), 1–
18. https://doi.org/10.20429/ijsotl.2011.050220

Kanagaraj, P., Sakthivel, R., Christhumary, P. C., Arulappan, J.,
Matua, G. A., Subramanian, U., Kanagaraj, A., Jacob, J., &
Muniyandi, H. (2022). Nursing student’s satisfaction with
virtual learning during COVID-19 pandemic in India. SAGE

Open Nursing, 8, 1–11. https://doi.org/10.1177/23779608221
144933

Kumar, A., Kalal, N., Rana, N., Vyas, H., & Choudhary, V. (2021).
Online learning in nursing students: Satisfaction and barriers.
Journal of Education and Health Promotion, 10(411), 1–6.
https://doi.org/10.4103/jehp.jehp

Kvale, S. (1988). The 1000-Page Question1. 6(2).
Livesay, K., Petersen, S., Walter, R., Zhao, L., Butler-Henderson,

K., & Abdolkhani, R. (2023). Sociotechnical challenges of
digital health in nursing practice during the COVID-19 pan-
demic: National study. JMIR Nursing, 6(46819), e46819.
https://doi.org/10.2196/46819

Loureiro, F., Sousa, L., & Antunes, V. (2021). Use of digital educa-
tional technologies among nursing students and teachers: An
exploratory study. Journal of Personalized Medicine, 11(10),
1–13. https://doi.org/10.3390/jpm11101010

Makhene, A. (2022). Use of foundational knowledge as a basis to
facilitate critical thinking: Nurse educators’ perceptions.
Nursing Research and Practice, 2022, 1–7. https://doi.org/10.
1155/2022/3736322

Männistö, M., Mikkonen, K., Kuivila, H. M., Virtanen, M., Kyngäs,
H., & Kääriäinen, M. (2020). Digital collaborative learning in
nursing education: A systematic review. Scandinavian Journal
of Caring Sciences, 34(2), 280–292. https://doi.org/10.1111/
scs.12743

Martin, A. J., Collie, R. J., & Nagy, R. P. (2021). Adaptability
and high school students’ online learning during
COVID-19: A job demands-resources perspective.
Frontiers in Psychology, 12(August), 1–15. https://doi.org/
10.3389/fpsyg.2021.702163

Mehdipour-Rabori, R., Bagherian, B., & Nematollahi, M. (2021).
Simulation-based mastery improves nursing skills in BSc
nursing students: A quasi-experimental study. BMC Nursing,
20(1), 1–7. https://doi.org/10.1186/s12912-020-00532-9

Mousavizadeh, S. N. (2022). The experiences of nursing students
using virtual education during the COVID-19 pandemic.
Journal of Medicine and Life, 15(9), 1090–1095. https://doi.
org/10.25122/jml-2021-0315

Nestel, D., Groom, J., Eikeland-Husebø, S., & O’Donnell, J. M.
(2011). Simulation for learning and teaching procedural skills:
The state of the science. Simulation in Healthcare : Journal of
the Society for Simulation in Healthcare, 6(Suppl), S10–S13.
https://doi.org/10.1097/SIH.0b013e318227ce96

Nuuyoma, V., Lauliso, S. S., Chihururu, L., & Nuuyoma, V. (2019).
Perspectives of nursing students on challenges of e-learning
during early stages of the COVID-19 pandemic. Curationis,
46(1), 1–10.

O’Connor, C., & Joffe, H. (2020). Intercoder reliability in qualita-
tive research: Debates and practical guidelines. International
Journal of Qualitative Methods, 19, 1–13.

Padilha, J. M., Machado, P. P., Ribeiro, A., Ramos, J., & Costa, P.
(2019). Clinical virtual simulation in nursing education:
Randomized controlled trial. Journal of Medical Internet
Research, 21(3), 1–9. https://doi.org/10.2196/11529

Polit, D. F., & Beck, C. T. (2018). Nursing research: Generating
and assessing evidence for nursing practice. Lippincott
Williams & Wilkins.

Rittle-Johnson, B., Schneider, M., & Star, J. R. (2015). Not a
one-way street: Bidirectional relations between procedural and
conceptual knowledge of mathematics. Educational

Green 9

https://doi.org/10.1016/j.nedt.2021.105256
https://doi.org/10.1016/j.nedt.2021.105256
https://doi.org/10.1016/j.nedt.2021.105256
https://doi.org/10.2196/18290
https://doi.org/10.1007/BF02296434
https://doi.org/10.1007/BF02296434
https://doi.org/10.1007/BF02296434
https://doi.org/10.1111/j.1365-2929.2006.02418.x
https://doi.org/10.1111/j.1365-2929.2006.02418.x
https://doi.org/10.1111/j.1365-2929.2006.02418.x
https://doi.org/10.1186/s41239-021-00289-4
https://doi.org/10.1186/s41239-021-00289-4
https://doi.org/10.1111/jcal.12758
https://doi.org/10.1111/jcal.12758
https://doi.org/10.1111/jcal.12758
https://doi.org/10.4102/curationis.v45i1.2261
https://doi.org/10.4102/curationis.v45i1.2261
https://doi.org/10.4102/curationis.v45i1.2261
https://doi.org/10.1177/23779608211038209
https://doi.org/10.1177/23779608211038209
https://doi.org/10.1177/23779608211038209
https://doi.org/10.1177/20552076221131188
https://doi.org/10.1177/20552076221131188
https://doi.org/10.1007/s10459-022-10148-0
https://doi.org/10.1007/s10459-022-10148-0
https://doi.org/10.1007/s10459-022-10148-0
https://doi.org/10.1177/1049732305276687
https://doi.org/10.1177/1049732305276687
https://doi.org/10.20429/ijsotl.2011.050220
https://doi.org/10.20429/ijsotl.2011.050220
https://doi.org/10.1177/23779608221144933
https://doi.org/10.1177/23779608221144933
https://doi.org/10.1177/23779608221144933
https://doi.org/10.4103/jehp.jehp
https://doi.org/10.2196/46819
https://doi.org/10.2196/46819
https://doi.org/10.3390/jpm11101010
https://doi.org/10.3390/jpm11101010
https://doi.org/10.1155/2022/3736322
https://doi.org/10.1155/2022/3736322
https://doi.org/10.1111/scs.12743
https://doi.org/10.1111/scs.12743
https://doi.org/10.1111/scs.12743
https://doi.org/10.3389/fpsyg.2021.702163
https://doi.org/10.3389/fpsyg.2021.702163
https://doi.org/10.1186/s12912-020-00532-9
https://doi.org/10.25122/jml-2021-0315
https://doi.org/10.25122/jml-2021-0315
https://doi.org/10.25122/jml-2021-0315
https://doi.org/10.1097/SIH.0b013e318227ce96
https://doi.org/10.1097/SIH.0b013e318227ce96
https://doi.org/10.2196/11529
https://doi.org/10.2196/11529


Psychology Review, 27(4), 587–597. https://doi.org/10.1007/
s10648-015-9302-x

Sheikhaboumasoudi, R., Bagheri, M., Hosseini, S., Ashouri, E., &
Elahi, N. (2018). Improving nursing students’ learning outcomes
in fundamentals of nursing course through combination of tradi-
tional and e-learning methods. Iranian Journal of Nursing and
Midwifery Research, 23(3), 217–221. https://doi.org/10.4103/
ijnmr.IJNMR_79_17

Suliman, W. A., Abu-moghli, F. A., Khalaf, I., & Zumot, A. F.
(2021). Experiences of nursing students under the unprecedented
abrupt online learning format forced by the national curfew due
to COVID-19: A qualitative research study. Nurse Education
Today, 100(46819), 1–6. https://doi.org/10.1016/j.nedt.2021.
104829

Tan, K. A. Z. Y., Seah, B., Wong, L. F., Lee, C. C. S., Goh, H. S., &
Liaw, S. Y. (2022). Simulation-based mastery learning to facil-
itate transition to nursing practice. Nurse Educator, 47(6),
336–341. https://doi.org/10.1097/NNE.0000000000001224

Tong, A., Sainsbury, P., & Craig, J. (2007). Consolidated criteria for
reporting qualitative research (COREQ): A 32-item checklist for
interviews and focus groups. International Journal for Quality in
Health Care, 19(6), 349–357. https://doi.org/10.1093/intqhc/
mzm042

Youhasan, P., Chen, Y., Lyndon, M., & Henning, M. A. (2021).
Exploring the pedagogical design features of the flipped class-
room in undergraduate nursing education: A systematic
review. BMC Nursing, 20(1), 1–13. https://doi.org/10.1186/
s12912-021-00555-w

10 SAGE Open Nursing

https://doi.org/10.1007/s10648-015-9302-x
https://doi.org/10.1007/s10648-015-9302-x
https://doi.org/10.1007/s10648-015-9302-x
https://doi.org/10.4103/ijnmr.IJNMR_79_17
https://doi.org/10.4103/ijnmr.IJNMR_79_17
https://doi.org/10.4103/ijnmr.IJNMR_79_17
https://doi.org/10.1016/j.nedt.2021.104829
https://doi.org/10.1016/j.nedt.2021.104829
https://doi.org/10.1016/j.nedt.2021.104829
https://doi.org/10.1097/NNE.0000000000001224
https://doi.org/10.1097/NNE.0000000000001224
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1186/s12912-021-00555-w
https://doi.org/10.1186/s12912-021-00555-w
https://doi.org/10.1186/s12912-021-00555-w

	 Introduction
	 Review of Literature
	 Methods
	 Research Design
	 Sample
	 Inclusion and Exclusion Criteria
	 Procedural Online Learning in Nursing Education
	 Research Instruments
	 Data Collection
	 Ethical Considerations
	 Data Analysis

	 Results
	 Achieving Nursing Procedural Knowledge With the Introduction of Online Learning
	 Oriented to the Online Learning Environment
	 Achieving Nursing Procedural Knowledge via Online Training
	 Preparedness to Further Expertise Nursing Procedural Knowledge via Online Learning

	 Moving Forward for Achieving Nursing Procedural Skills With the Power of Online Learning
	 Shaping Nursing Procedural Skills by Acknowledging Students’ Online Learning Preferences
	 Expertise in Nursing Procedural Skills by Using Online Learning Pros

	 Gaining Nursing Procedural Competence via Online Social and Collaborative Learning
	 Gaining Nursing Procedural Competence Through Online Social Learning
	 Gaining Nursing Procedural Competence via Online Learning Collaboration
	 Nursing Procedural Competency Through Team-Based Online Learning

	 Discussion
	 Strengths and Limitations
	 Future Research Recommendation
	 Implications for Practice
	 Conclusions
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


