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Effects of applying blended
learning based on the ADDIE
model in nursing staff training on
improving theoretical and
practical operational aspects
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Objective: To assess the impact of blended learning, based on the ADDIE model|,
on theoretical and practical aspects of nursing staff training.

Methods: Retrospective analysis of data from 87 nursing staff members in
Xi'an Qinhuang Hospital divided into control (n =43) and observation (n = 44)
groups. The control group received conventional training, while the observation
group underwent blended learning. Comparative analysis included theoretical
knowledge, practical skills, self-directed learning, critical thinking, and teaching
satisfaction.

Results: The observation group showed significantly higher theoretical
knowledge, practical skills, self-directed learning, critical thinking, and teaching
satisfaction compared to the control group (p < 0.05).

Conclusion: Blended learning based on the ADDIE model enhances nursing
staff training outcomes, improving theoretical knowledge, practical skills, self-
directed learning, critical thinking, and teaching satisfaction. This approach
presents a promising method for enhancing nursing education and warrants
further implementation in clinical settings.

KEYWORDS

nursing staff training, blended learning based on the ADDIE model, theory, practical
operations, improvement, effect exploration

1 Introduction

Due to the ongoing issue of staffing shortages in the nursing field, coupled with an increase
in patient demands, newly hired nursing staff often find themselves immediately immersed in
demanding clinical work. However, the complexity and variability of clinical nursing require
nurses to quickly acquire professional skills and critical thinking abilities (1). New nurses,
referring to those who have recently graduated and entered clinical practice, require specialized
training to help them adapt to their new roles. Research (2) indicates that new nurses need
improvement in communication, critical thinking, leadership, and organizational skills, as
deficiencies in these areas directly affect the quality of nursing care and patient safety.
Therefore, effectively training new nurses to rapidly adapt to their new roles is an urgent issue
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to address. Despite the various training models currently available, the
implementation of training often fails to fully consider the personal
intentions and needs of new nurses (3, 4).

The ADDIE model is a training model designed and developed by
the Educational Research Center at Florida State University, consisting
of five phases: analysis, design, development, implementation, and
evaluation (5). The model emphasizes systematic and targeted
approaches, guided by the needs of learners, thereby avoiding the
potential biases and blindness that may occur during training, reflecting
an educational philosophy centered on the learner and ensuring training
quality (6). Some studies on nursing training abroad (7, 8) have
demonstrated the effectiveness and feasibility of this model. In the past,
new nurse training mainly relied on traditional face-to-face and
apprenticeship teaching methods. However, this approach often lacked
diversity, systematicity, and homogeneity, resulting in insufficient
mastery of professional knowledge and skills among new nurses. Blended
learning is a teaching method that combines online and offline teaching
(9). Building upon traditional face-to-face teaching, blended learning
incorporates the advantages of the Internet and artificial intelligence
technology to integrate “Internet +” deeply into theoretical and practical
teaching, thereby breaking through the constraints of time and space in
traditional teaching and fully leveraging the strengths of both online and
offline teaching. Our research question is: What are the effects of blended
learning based on the ADDIE model on improving theoretical
knowledge, practical skills, self-directed learning abilities, critical
thinking skills, and teaching satisfaction among nursing staff members?

Therefore, this study has designed a set of teaching plans based on
the ADDIE model, employing a blended learning approach, aiming to
explore its application effectiveness in standardized training for
new nurses.

2 Objectives and methods

2.1 Study subjects

A retrospective analysis was conducted on the clinical data of 87
nursing staff members who participated in training between January
2022 and December 2023 in Xian Qinhuang Hospital. The patient
selection was done by propensity score matching to mitigate the bias.

Inclusion criteria: (1) Nursing staff with less than 1year of
employment; (2) Nursing staff who have passed the professional
qualification examination. Exclusion criteria: (1) Those unable to
participate in training due to factors such as study abroad or conflicting
vacations; (2) Those who did not pass the professional qualification
examination; (3) Those unable to complete the training. Based on the
nursing training mode received, they were divided into a control group
(n=43) and an observation group (n=44). The control group received
conventional nursing education training, while the observation group
received blended learning training based on the ADDIE model.

The flow chart of patient selection is presented in Figure 1.

2.2 Methods

2.2.1 Control group
The control group received conventional nursing education
training for a duration of 3 months. The training content was divided
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into two parts: (1) Initial training: This included an introduction to
the hospital’s organizational structure, the responsibilities and work
environment of various departments, basic nursing techniques, and
the use of common medical equipment. (2) Practical training: New
nurses were assigned to clinical teaching teachers for one-on-one field
guidance. During the practical process, teachers demonstrated
operations and explained steps, while new nurses mainly observed
and learned. Teachers provided guidance during practice and
answered questions as needed. Ultimately, new nurses needed to pass
assessments to ensure they had mastered the relevant skills.

2.2.2 Observation group

The observation group received blended learning based on the
ADDIE model, which involved online and offline blended learning
over a period of 3 months, conducted through the five steps of analysis,
design, development, implementation, and evaluation. The specific
content is as follows.

2.2.2.1 Analysis

The analysis phase is a crucial part of the training plan and is
essential for the success of the training work. A comprehensive
analysis is conducted from three aspects: teaching objectives, teaching
environment, and teaching content: (1) Teaching Objectives: The
target of this training is newly hired nurses who lack clinical practice
experience, have weak application abilities of knowledge, but are eager
for their professional development. (2) Teaching Environment: The
blended learning environment includes both online and offline
aspects. The online environment utilizes modern network platforms,
transforming the traditional teacher-centered model and providing
students with more opportunities for self-directed learning.
Traditional clinical teaching environments no longer meet the needs
of modern nurses. Therefore, this study adopts scenario simulation
teaching methods to stimulate students’ learning interests and
enthusiasm through immersive experiences. (3) Teaching Content:
Through literature review and survey analysis, it was found that the
areas where new nurses most need improvement are nursing
techniques, ability to observe and handle patient conditions, nursing
documentation, and emergency procedures. Therefore, in designing
the teaching content, we focus on cultivating new nurses’ practical
skills, observation abilities, communication skills, emergency response
capabilities, as well as problem analysis and solving abilities. The
content covers common symptoms, common diseases and surgical
procedures, symptom assessment, nursing techniques, emergency
coordination, and emergency response procedures, aiming to integrate
theory with practice to enhance the comprehensive qualities and
coping abilities of new nurses.

2.2.2.2 Design

In terms of teaching media, we plan to use online platforms as the
main tool for knowledge transmission and adopt a blended learning
model combining online and offline methods. We choose DingTalk as
the main teaching platform to emphasize the “student-centered”
teaching philosophy, aiming to enhance the guidance role of teachers
in offline classrooms while promoting students’ self-directed learning
abilities online. In terms of teaching methods, we will focus on the
following aspects: (1) Introducing task-driven teaching methods: By
assigning learning tasks before class, new nurses will learn in a
problem-oriented manner, using inquiry-based tasks to stimulate and
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maintain their learning interests. (2) Using case analysis method:
Allowing new nurses to actively think and understand the content
learned through case analysis. (3) Utilizing mind maps for
presentation of results: By integrating knowledge points from case
analysis, promoting knowledge transfer and consolidation, and
enhancing new nurses’ critical thinking abilities. (4) Applying scenario
simulation methods: Conducting role-playing based on cases to
maximize the reproduction of clinical situations, narrow the gap
between theory and practice, and improve new nurses’ professional
operating capabilities, abilities, and

emergency response

communication skills.

2.2.2.3 Development

In the development phase, we focus on selecting suitable teaching
resources and utilizing various auxiliary resources to systematically
present the entire training framework and system. We select qualified
senior nurses as clinical teaching mentors and form a new nurse
training team together with the head nurses and department nurses.
This team jointly develops and organizes the training outline to ensure
consistency in training effectiveness. The team needs to complete the
development and organization of online learning resources for new
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nurses before the training: (1) Developed teaching courseware divided
by key points and difficulties, supplemented with images to enhance
new nurses understanding of the knowledge points. (2) Produced
short videos demonstrating common nursing techniques, with each
video lasting less than 10 min, concise, vivid, and easily accessible for
learning anytime and anywhere on mobile phones. For the display of
specific details, new nurses can only have a preliminary understanding,
and offline demonstrations by teachers are required. (3) Established a
case library mainly based on common specialty cases, using relevant
cases to introduce the theories and essential knowledge points
involved in various specialties, organically integrating dry and abstract
theories with practical applications. (4) Compiled a question bank for
post-class assessments to help new nurses better grasp key and difficult
issues, consolidate teaching effectiveness, and promote comprehensive
learning among nurses.

2.2.2.4 Implementation

In the context of “Internet +,” we have developed a comprehensive
online and offline teaching optimization model integrating pre-class,
in-class, and post-class stages: (1) In the pre-class preparation stage,
clinical teachers use task-driven teaching to notify new nurses to
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review relevant knowledge points. They publish teaching courseware
on the online platform for new nurses to learn independently. New
nurses can complete their learning through various methods, such as
consulting cases, asking clinical teachers for advice, searching for
information online, and conducting clinical observations, while
recording any questions they have. (2) During the in-class teaching
stage, a combination of case analysis and scenario simulation teaching
methods is adopted. Teachers select clinical cases for discussion based
on the content that new nurses have independently learned. Through
analogy with cases, nursing knowledge points are organically
connected to establish a relatively complete knowledge system.
Meanwhile, through scenario simulation teaching, cases are presented
in simulated clinical scenarios to enhance new nurses’ learning
enthusiasm, deepen their impressions, and cultivate practical skills.
(3) In the post-class learning stage, new nurses engage in independent
review, feedback on doubts from the class, and completion of
homework. They can be advised and guided to use clinical cases as a
starting point to organize mind maps, systematizing and organizing
scattered knowledge to consolidate learning outcomes.

2.2.2.5 Evaluation

Throughout the training process, the evaluation of learning and
teaching effectiveness is always emphasized. Methods such as online
questionnaires and offline assessments are employed to assess the
improvement of new nurses’ abilities and their mastery of knowledge
and skills. Additionally, through methods like questionnaire surveys
or face-to-face interviews, the effectiveness of teaching implementation
is understood, reflecting on various aspects of teaching design, and
continuously improving the blended learning model of online and
offline teaching through a virtuous cycle. This evaluation method not
only helps to identify problems promptly but also promotes the
continuous improvement and enhancement of the training model.

2.3 Observation indicators

2.3.1 Levels of theoretical knowledge and
practical skills

The nurse training group compiled assessment papers based on
the training content, divided into theoretical and practical assessments,
each with a maximum score of 100 points, and new nurses were
required to complete the assessments face-to-face. (1) Theoretical
Part: Questions were randomly selected from the question bank,
including theoretical assessments and case analysis. A score of >80
points was considered passing. (2) Practical Part: Implementation of
objective structured clinical examinations (OSCE) based on scenario
cases. New nurses were randomly assigned one case for examination.
A score of >90 points was considered passing. The examiners were
composed of representatives from the head nurse, overall preceptor,
and nursing unit leader, each conducting independent scoring.

2.3.2 Self-directed learning abilities

The self-directed learning ability scale for nursing students was
used to assess the self-directed learning abilities of new nurses. This
scale consists of four dimensions: learning motivation, planning and
implementation, self-management, and interpersonal communication,
with a total of 20 items. Each item was scored on a Likert scale of 5
points, where “strongly agree” scored 5 points and “strongly disagree”
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scored 1 point. A higher total score indicates stronger self-directed
learning abilities in nurses.

2.3.3 Critical thinking abilities

The critical thinking ability measurement scale was used to
evaluate the critical thinking abilities of new nurses. This scale consists
of seven dimensions: seeking truth, open-mindedness, analytical
skills, systematic skills, confidence in critical thinking, curiosity, and
cognitive maturity.

2.3.4 Teaching satisfaction

The hospital’s self-developed “Teaching Satisfaction Survey
Questionnaire” was given to new nurses for evaluation. This
questionnaire comprises 20 questions, and new nurses rate their
satisfaction with nursing training and teaching content. Each question
is scored out of 5 points, with a total score of <70 points indicating
dissatisfaction, 70-89 points indicating satisfaction, and >90 points
indicating very satisfied.

2.4 Statistical analysis

GraphPad Prism 8 (GraphPad Software, Inc., San Diego,
California, United States) was used for graphing, and SPSS 22.0 (IBM,
Chicago, Illinois, United States) was used for data analysis. For
continuous data, the mean and standard deviation were used to
describe the distribution, and statistical analysis was performed using
t-tests or analysis of variance (ANOVA). For categorical data,
frequencies and percentages were used to describe the distribution,
and statistical analysis was performed using chi-square tests or Fisher’s
exact tests. A p-value < 0.05 was considered statistically significant.

3 Results
3.1 Comparison of basic data

The basic data of the two groups of patients were comparable, with
no significant differences in comparison (p>0.05) (see Table 1
for details).

3.2 Comparison of theoretical knowledge
and practical skills

As shown in Figure 2, the mean theoretical knowledge level of the
control group after training was (82.96 +4.13), and the practical skills
level was (85.83+3.76); the mean theoretical knowledge level of the
observation group after training was (92.74+3.18), and the practical
skills level was (94.12 £2.93). After training, the theoretical knowledge
level and practical skills level of the observation group were
significantly higher than those of the control group (p < 0.05).

3.3 Comparison of self-learning abilities

As shown in Figure 3, the mean levels of learning motivation,
planning and implementation, self-management, and interpersonal
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communication of the control group after training were (21.97 +2.64),
(20.13+2.89), (14.67+2.13), and (14.08 +2.16), respectively, with a
total score of (72.39 + 8.42); the mean levels of learning motivation,
planning and implementation, self-management, and interpersonal
communication of the observation group after training were
(27.05+3.72), (26.15+2.94), (17.44+1.95), and (17.65+2.37),
respectively, with a total score of (88.32+8.56). After training, the
scores of various dimensions (learning motivation, planning and
implementation, self-management, interpersonal communication)
and the total score of self-learning abilities of the observation group
were significantly higher than those of the control group (p < 0.05).

3.4 Comparison of critical thinking abilities

As shown in Figure 4, the mean levels of seeking truth, open-
mindedness, analytical ability, systematic thinking, confidence in
critical thinking, curiosity for knowledge, and cognitive maturity of
the control group after training were (37.85+2.04), (40.96+3.32),
(40.35+1.94), (39.45+1.78), (39.37+1.52), (41.39+2.12), and
(39.25+1.78), respectively, with a total score of (278.56 +6.98); the
mean levels of seeking truth, open-mindedness, analytical ability,
systematic thinking, confidence in critical thinking, curiosity for
knowledge, and cognitive maturity of the observation group after

training were (39.79+1.97), (41.31+1.78), (41.48+1.53),

TABLE 1 Comparison of basic data.

10.3389/fmed.2024.1413032

(40.99+1.26), (41.56+1.95), (42.83+2.19), and (40.17+5.22),
respectively, with a total score of (288.11 +10.43). After training, the
mean scores of various dimensions (seeking truth, analytical ability,
systematic thinking, confidence in critical thinking, curiosity for
knowledge) and the total score of critical thinking abilities of the
observation group were significantly higher than those of the control
group (p < 0.05); there was no significant difference between the two
groups of nurses in open-mindedness and cognitive maturity scores
(p > 0.05).

3.5 Comparison of teaching satisfaction

The teaching satisfaction of the control group was 81.40%, while
that of the observation group was 97.73%. The teaching satisfaction of
the observation group was significantly higher than that of the control
group (p < 0.05) (see Table 2 for details).

4 Discussion

4.1 Mixed teaching based on the ADDIE
model can improve nursing personnel
training effectiveness

The nursing field imposes strict requirements on professional
knowledge and practical skills. This is particularly true for new
nurses, as their competence and service ability directly affect nursing
quality and patient safety (10). Therefore, the training of new nurses
is crucial, and it is necessary to establish a nursing training system
centered on nurses needs and core competencies to enhance their
professional quality and service ability (11). The ADDIE model is a
practical instructional design model that allows educators to design
courses and arrange teaching methods based on learners’
characteristics and needs. It helps identify and address obstacles in
educational development, continually improving the quality and
effectiveness of teaching (12). The results of this study show that after
training, the theoretical knowledge and practical skills of the
observation group were significantly higher than those of the control
group (P<0.05), consistent with previous studies. Specifically, Sariem
etal. (13) successfully developed a leadership and clinical-pharmacy
advancement training curriculum for intern pharmacists in Nigeria
using the ADDIE model. Despite limited prior exposure, participants

Control  Observation t/x? )
(n=43) (n=44)

Gender - - 0.000 0.984
Male 2 (4.65%) 1(2.27%) - -
Female 41 (95.35%) 43 (97.73%) - -

Mean age (years) 22.34+0.95 21.93+£0.99 1.970 0.052

Educational level - - 0.283 0.594
Diploma 22 (51.16%) 20 (45.46%) - -
Bachelor’s degree 17 (39.54%) 19 (43.18%) - -
Master’s degree 4(9.30%) 5(11.36%) - -

Residence - - 0.109 0.740
Urban 19 (44.19%) 21 (47.73%) - -
Rural 24 (55.81%) 23 (52.27%) - -
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showed high levels of preparedness and belief in their capacity to lead
in advancing clinical pharmacy practice. Kardosod et al. (14)
designed and implemented a blended learning curriculum for
surgical nursing practicum using the ADDIE model and a digital
notebook application. Both experts and nursing students rated the
curriculum highly, indicating its effectiveness in enhancing learning
experiences and satisfaction levels. These findings suggest that
utilizing digital tools in nursing education, especially during the
COVID-19 pandemic, can be beneficial for students’ learning
outcomes and overall satisfaction. Furthermore, the study highlights
the potential for incorporating similar approaches into nursing
curricula globally, contributing to the advancement of online learning
platforms in nursing education. In the

analysis phase,

we systematically analyzed the current status and urgent needs of

Frontiers in Medicine

clinical nursing education from three aspects: learners, learning
environment, and learning content. We designed corresponding
training courses and teaching methods, ensuring that each stage of
pre-class, in-class, and post-class activities was interconnected, thus
establishing a complete, systematic, and scientific training system.
Such arrangements make nursing education more targeted and
effective, enabling new nurses to have clear plans and objectives
during training, which helps them integrate the knowledge learned
into clinical practice. Teachers also provide evaluation feedback and
knowledge reinforcement using various forms such as case analysis,
mind maps, and reflective journals, overcoming the previous single
face-to-face teaching method. This approach aids in consolidating
and deepening new nurses knowledge, thereby improving
training effectiveness.
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TABLE 2 Comparison of teaching satisfaction.

Dissatisfied Satisfied Very satisfied Total satisfaction rate
Control 43 8 (18.60%) 19 (44.19%) 16 (37.21%) 35 (81.40%)
Observation 44 1(2.27%) 16 (36.36%) 27 (61.36%) 43 (97.73%)
x - - - - 4.617
» - - - - 0.031
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4.2 Mixed teaching based on the ADDIE
model can enhance nursing personnel’s
self-learning ability

For new nurses, rapidly mastering clinical nursing knowledge
and skills is a key element in adapting to job requirements and
establishing a solid foundation for work. Newly trained nurses
undergo a transition from student nurses to nursing professionals,
lacking theoretical frameworks and work habits, and their educational
backgrounds and personal abilities vary widely. Therefore, selecting
appropriate training methods is crucial to help them quickly adapt to
their job positions (15). The research results show that after training,
the observation group’s scores in various dimensions of self-learning
ability (learning motivation, planning and implementation, self-
management, interpersonal communication) and total scores were
significantly higher than those of the control group (p < 0.05). The
research findings indicate that the observation group, which received
training utilizing blended learning based on the ADDIE model,
demonstrated significantly higher scores in self-learning ability
compared to the control group. Specifically, the observation group
exhibited enhanced levels of learning motivation, better planning and
implementation skills, improved self-management abilities, and more
effective interpersonal communication capabilities. These results
suggest that the blended learning approach, combined with the
systematic instructional design of the ADDIE model, effectively
promotes various aspects of self-directed learning among
participants. This is similar to prior research (16) results, which
showed that blended-teaching method could better suit some
students, depending on their degree of motivation and level of self-
directed learning readiness. The reasons for this may be as follows:
(1) Mixed learning overcomes the problems of narrow coverage and
difficulty in concentrated learning in nursing training. Through
online platforms for resource management, new nurses can plan and
manage their learning behavior, master progress autonomously, and
are not limited by time and space. This allows them to easily access
the required information, and difficult points and doubts can
be reviewed repeatedly, transforming from passive learning to active
learning, promoting personalized self-learning. (2) The training
model based on the ADDIE model also plays an important role.
Before class, nurses can use online resources to self-study according
to learning objectives, identifying weak points in advance. In class,
teachers select moderately difficult cases for teaching, simulate
clinical scenarios, and empower nurses as active learners. This
integrated teaching model can stimulate nurses’ interest in learning,
thereby enhancing their self-learning ability (17).

4.3 Mixed teaching based on the ADDIE
model facilitates the development of
nursing personnel’s positive critical
thinking skills

The cultivation of critical thinking skills among nursing interns
is crucial, as it involves problem-solving techniques and attitudes,
influenced by various factors such as educational background and
work experience (18). Some studies (19, 20) suggest that critical
thinking primarily involves judgment of the authenticity, scientificity,
and accuracy of acquired knowledge, requiring rational thinking
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activities based on personal judgment. In the nursing field, critical
thinking refers to the judgment, reflection, reasoning, and decision-
making processes regarding complex clinical issues. However, in
most medical colleges and universities in China, education for
nursing majors still predominantly relies on traditional classroom
teaching methods, with basic and specialized courses typically taught
separately in chapters and sections. Most clinical nursing instructors
are also clinical nursing practitioners facing heavy workloads and
pressure, often lacking the energy to contemplate teaching methods
and approaches. Consequently, they habitually adhere to traditional
teaching methods, focusing on imparting knowledge points. This
teacher-centric teaching model accustomed students to passive
knowledge acquisition, lacking awareness of independent exploration
and innovation. Such teaching models usually result in students
mastering only basic theories and fundamental operational skills,
while comprehensive qualities and innovative abilities are difficult to
effectively cultivate, significantly affecting students’ overall
development (21, 22). The research results of this study showed that
after training, the observation group’s scores in various dimensions
of critical thinking skills (seeking truth, analytical ability, systematic
thinking, confidence in critical thinking, thirst for knowledge) and
total scores were significantly higher than those of the control group
(p < 0.05). The findings of this study suggest that the observation
group, which underwent training using blended learning based on
the ADDIE model, exhibited significantly higher scores in critical
thinking skills compared to the control group. Specifically,
individuals in the observation group demonstrated greater
proficiency in seeking truth, analytical ability, systematic thinking,
confidence in critical thinking, and thirst for knowledge. This
indicates that the structured approach of blended learning, coupled
with the systematic design principles of the ADDIE model, effectively
enhances various dimensions of critical thinking among participants.
Such improvements signify a deeper engagement with complex
issues, a greater ability to analyze information critically, and a more
systematic approach to problem-solving, which are essential skills for
success in various professional contexts. Our findings are consistent
with prior research (23) findings, which showed that blended
learning could be effective educational approaches to improve the
critical thinking ability of undergraduate nursing students. The
reasons for this may be: (1) The mixed teaching model based on the
ADDIE model differs from traditional teaching methods in
philosophy and implementation. In this teaching model, students are
at the center, with problems as the starting point and guidance,
inspiring students to autonomously discover issues through clinical
cases, followed by independent learning and group discussions under
the teacher’s guidance, ultimately solving problems. This learning
model itself is the process of building critical thinking, effectively
enhancing students’ critical thinking skills. (2) The mixed teaching
model based on the ADDIE model focuses on cultivating students’
abilities rather than simply imparting knowledge. It helps students
establish a holistic view, emphasizing the integrated application of
multidisciplinary knowledge, enhancing students’ perceptual
understanding and comprehension of relevant knowledge through
research and discussions on issues. (3) In the mixed teaching model
based on the ADDIE model, students take the lead and need to
maintain a high level of concentration, actively participating in the
learning process, which is conducive to cultivating students’ self-
learning ability and good thinking habits. At the same time, it
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provides students with opportunities for teamwork, mutual respect,
and communication skills, facilitating the cultivation of positive
critical thinking skills.

4.4 Mixed teaching based on the ADDIE
model enhances nursing personnel’s
satisfaction with teaching

In traditional training processes, nurses typically assume the role
of listeners, needing to sift and integrate effective information
themselves, while instructional teachers follow training plans and
processes with minimal interaction. This situation may, to some
extent, affect the effectiveness of training and the satisfaction of
trainees. This study showed that the teaching satisfaction of the
control group was 81.40%, while that of the observation group was
97.73%, with the observation group’s satisfaction significantly higher
than that of the control group (p < 0.05). The results indicate a
significant disparity in teaching satisfaction between the control and
observation groups, with the observation group reporting notably
higher levels of satisfaction. This suggests that the implementation of
blended learning based on the ADDIE model led to a more positive
and satisfactory learning experience for participants compared to
conventional teaching methods. The statistically significant difference
underscores the effectiveness of the innovative teaching approach in
enhancing overall satisfaction among learners. This finding highlights
the potential of blended learning strategies, particularly those
grounded in systematic instructional design models like ADDIE, to
positively impact students’ perceptions of teaching quality and
effectiveness. This finding is consistent with previous research (24)
results, which suggested that blended learning can effectively improve
the knowledge and satisfaction of nursing students. The reasons for
this may be: (1) Traditional teaching models tend to be teacher-
centric, while teaching based on the ADDIE model focuses more on
learners’ needs and objectives, making teaching more personalized
and standardized. (2) In teaching based on the ADDIE model, online
teaching resources are integrated throughout the course, including
rich learning materials such as instructional videos, clinical cases,
and post-lesson exercises, making the format more engaging and
effectively enhancing trainees’ participation and learning outcomes.
(3) Teaching innovations based on the concept of smart education
have become an inevitable trend. The “Internet+” teaching model
breaks the constraints of traditional teaching in terms of time,
location, and channels, making learning more flexible and active,
thereby increasing trainees’ enthusiasm for learning and further
enhancing their satisfaction with teaching.

It is worth noting that despite the beneficial findings regarding the
application of mixed teaching based on the ADDIE model in nursing
personnel training, there are still some potential shortcomings in this
study, such as: (1) Small sample size: This study included only 87 cases,
all from the same medical institution, which may limit the universality
and reliability of the results. Larger-scale studies may better reflect the
effectiveness of mixed teaching based on the ADDIE model in nursing
personnel training. (2) Lack of long-term tracking: This study only
retrospectively analyzed the results at the end of the training, without
conducting long-term follow-up observations. Long-term tracking
can better assess the persistence and stability of training effects. (3)
Insufficient consideration of other factors: This study did not consider
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other factors that may affect training effects, such as individual
learning abilities and educational backgrounds. Better control of these
factors may more accurately reveal the actual impact of mixed
teaching on training effects. (4) Potential evaluation bias: The
evaluation of teaching satisfaction may suffer from subjective bias
because it is based on individuals subjective perceptions. More
objective evaluation indicators may help accurately assess teaching
effectiveness. In summary, although this study provides some valuable
results, there are some shortcomings in terms of sample size, tracking
time, control of other factors, and objective evaluation.

Future research should focus on several key areas to further
enhance our understanding and implementation of mixed teaching
based on the ADDIE model in nursing personnel training. Firstly,
longitudinal studies are needed to track the long-term effects of this
training approach, providing insights into its sustainability and
persistence over time. Additionally, comparative studies across
diverse healthcare settings and regions would help identify factors
influencing its effectiveness and generalizability. Employing mixed
methods research, combining quantitative analysis with qualitative
insights, can deepen our understanding of nursing personnel’s
experiences with mixed teaching, uncovering barriers and areas for
improvement. Investigating individualized learning approaches
tailored to the unique needs of nursing personnel and exploring the
integration of emerging technologies into training programs are also
promising avenues for future research. Furthermore, examining the
benefits of interprofessional collaboration in nursing training and
implementing continuous quality improvement initiatives to refine
training design and delivery are essential for ensuring ongoing
enhancement of training effectiveness. By addressing these future
research directions, we can advance knowledge in nursing personnel
training and contribute to the continuous improvement of
educational practices in healthcare settings.

5 Conclusion

The application of mixed teaching based on the ADDIE model in
nursing personnel training yields ideal results. Compared to
conventional nursing education and training, mixed teaching based
on the ADDIE model can effectively enhance nursing personnel’s self-
learning ability, critical thinking skills, mastery of theoretical
knowledge, and clinical practice capabilities, thereby increasing their
satisfaction with teaching and training.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.

Ethics statement

The studies involving humans were approved by Xi'an Qinhuang
Hospital, Xi'an, China. The studies were conducted in accordance with
the local legislation and institutional requirements. The participants
provided their written informed consent to participate in this study.

frontiersin.org


https://doi.org/10.3389/fmed.2024.1413032
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Luo et al.

Author contributions

RL: Conceptualization, Data curation, Writing - original draft,
Writing - review & editing. JL: Funding acquisition, Writing - original
draft, Writing - review & editing. XZ: Formal analysis, Investigation,
Writing - original draft, Writing - review & editing. DT: Data
curation, Project administration, Writing - original draft, Writing -
review & editing. YZ: Conceptualization, Writing — original draft,
Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

References

1. Gonzélez Caballero J. Training in occupational health nursing. Arch Prev Riesgos
Labor. (2020) 23:458-61. doi: 10.12961/aprl.2020.23.04.05

2. Santos BP, Sd FM, Pessan JE, Criveralo LR, Bergamo LN, Gimenez VCA, et al. The
training and praxis of the nurse in the light of nursing theories. Rev Bras Enferm. (2019)
72:566-70. doi: 10.1590/0034-7167-2018-0394

3. Pereira MO, Reinaldo AMS, Villa EA, Gongalves AM. Overcoming the challenges
to offer quality training in psychiatric nursing. Rev Bras Enferm. (2020) 73:e20180208.
doi: 10.1590/0034-7167-2018-0208

4. Gary JC. TeamSTEPPS training for nursing students using pop culture media. Nurse
Educ. (2020) 45:5-6. doi: 10.1097/NNE.0000000000000663

5. Ab Latif R, Mat Nor MZ. Using the ADDIE model to develop a Rusnani concept
mapping guideline for nursing students. Malays. ] Med Sci. (2020) 27:115-27. doi:
10.21315/mjms2020.27.6.11

6. Kim S, Choi S, Seo M, Kim DR, Lee K. Designing a clinical ethics education
program for nurses based on the ADDIE model. Res Theory Nurs Pract. (2020)
34:205-22. doi: 10.1891/RTNP-D-19-00135

7. Aydin A, Giirsoy A, Karal H. Mobile care app development process: using the
ADDIE model to manage symptoms after breast cancer surgery (step 1). Discov Oncol.
(2023) 14:63. doi: 10.1007/s12672-023-00676-5

8. Saeidnia HR, Kozak M, Ausloos M, Herteliu C, Mohammadzadeh Z, Ghorbi A,
et al. Development of a Mobile app for self-care against COVID-19 using the analysis,
design, development, implementation, and evaluation (ADDIE) model: methodological
study. JMIR Form Res. (2022) 6:€39718. doi: 10.2196/39718

9. duL, Zhao L, Xu T, Wang Y, Zu W, Huang X, et al. Blended learning vs traditional
teaching: the potential of a novel teaching strategy in nursing education - a systematic
review and meta-analysis. Nurse Educ Pract. (2022) 63:103354. doi: 10.1016/j.
nepr.2022.103354

10. Cadorin L, Bressan V, Palese A. Instruments evaluating the self-directed learning
abilities among nursing students and nurses: a systematic review of psychometric
properties. BMC Med Educ. (2017) 17:229. doi: 10.1186/s12909-017-1072-3

11. Chang YL, Hsieh M]J, Pan CI, Shang ST, Tsai YE. Development and validation of a
delirium care critical-thinking scale for intensive care unit nurses: a mixed-method
study. J Clin Nurs. (2024) 33:1387-97. doi: 10.1111/jocn.16997

12. Zhang W, Lozynska I, Li W, Cai N, Yang H. Benefits and barriers of holistic nursing
training by high-Fidelity simulation in obstetrics. Comput Math Methods Med. (2022)
2022:1848849-5. doi: 10.1155/2022/1848849

Frontiers in Medicine

10

10.3389/fmed.2024.1413032

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or claim
that may be made by its manufacturer, is not guaranteed or endorsed
by the publisher.

13. Sariem CN, Nwizu U, Malhotra J. Developing a leadership and practice
advancement training curriculum for intern pharmacists in Nigeria using the ADDIE
model. Innov Pharm. (2022) 13:11. doi: 10.24926/iip.v13i2.4531

14. Kardosod A, Rattanakanlaya K, Noppakun L, Meechamnan C, Indratula R,
Deechairum S. Developing a blended learning curriculum using a digital notebook
application for a surgical nursing practicum: the ADDIE model. Belitung Nurs J. (2023)
9:192-7. doi: 10.33546/bn;j.2324

15. Shakeel SI, Al Mamun MA, Haolader MFA. Instructional design with ADDIE and
rapid prototyping for blended learning: validation and its acceptance in the context of TVET
Bangladesh. Educ Inf Technol (Dordr). (2023) 28:7601-30. doi: 10.1007/s10639-022-11471-0

16. Gagnon MP, Gagnon J, Desmartis M, Njoya M. The impact of blended teaching
on knowledge, satisfaction, and self-directed learning in nursing undergraduates: a
randomized, controlled trial. Nurs Educ Perspect. (2013) 34:377-82. doi: 10.5480/10-459

17. Melin-Johansson C, Osterlind J, Hagelin CL, Henoch I, Ek K, Bergh I, et al.
Undergraduate nursing students' transformational learning during clinical training. Int
J Palliat Nurs. (2018) 24:184-92. doi: 10.12968/ijpn.2018.24.4.184

18. Falc6-Pegueroles A, Rodriguez-Martin D, Ramos-Pozén S, Zuriguel-Pérez E.
Critical thinking in nursing clinical practice, education and research: from attitudes to
virtue. Nurs Philos. (2021) 22:e12332. doi: 10.1111/nup.12332

19. Shirazi F, Heidari S. The relationship between critical thinking skills and learning
styles and academic achievement of nursing students. ] Nurs Res. (2019) 27:e38. doi:
10.1097/jnr.0000000000000307

20. Chirelli MQ, Sordi MRL. Critical thinking in nursing training: evaluation in the
area of competence education in health. Rev Bras Enferm. (2021) 74:€20200979. doi:
10.1590/0034-7167-2020-0979

21. Sharifi N, Adib-Hajbaghery M, Najafi M. Cultural competence in nursing: a
concept analysis. Int ] Nurs Stud. (2019) 99:103386. doi: 10.1016/j.ijnurstu.2019.103386

22. Pereira-Paulo L. The role of patients in the training systems of nursing training
institutes in France. Soins. (2020) 65:10-3. doi: 10.1016/j.s0in.2020.01.011

23.Yu Z, Hu R, Ling S, Zhuang J, Chen Y, Chen M, et al. Effects of blended versus
offline case-centred learning on the academic performance and critical thinking ability
of undergraduate nursing students: a cluster randomised controlled trial. Nurse Educ
Pract. (2021) 53:103080. doi: 10.1016/j.nepr.2021.103080

24.1i C, He J, Yuan C, Chen B, Sun Z. The effects of blended learning on knowledge,

skills, and satisfaction in nursing students: a meta-analysis. Nurse Educ Today. (2019)
82:51-7. doi: 10.1016/j.nedt.2019.08.004

frontiersin.org


https://doi.org/10.3389/fmed.2024.1413032
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.12961/aprl.2020.23.04.05
https://doi.org/10.1590/0034-7167-2018-0394
https://doi.org/10.1590/0034-7167-2018-0208
https://doi.org/10.1097/NNE.0000000000000663
https://doi.org/10.21315/mjms2020.27.6.11
https://doi.org/10.1891/RTNP-D-19-00135
https://doi.org/10.1007/s12672-023-00676-5
https://doi.org/10.2196/39718
https://doi.org/10.1016/j.nepr.2022.103354
https://doi.org/10.1016/j.nepr.2022.103354
https://doi.org/10.1186/s12909-017-1072-3
https://doi.org/10.1111/jocn.16997
https://doi.org/10.1155/2022/1848849
https://doi.org/10.24926/iip.v13i2.4531
https://doi.org/10.33546/bnj.2324
https://doi.org/10.1007/s10639-022-11471-0
https://doi.org/10.5480/10-459
https://doi.org/10.12968/ijpn.2018.24.4.184
https://doi.org/10.1111/nup.12332
https://doi.org/10.1097/jnr.0000000000000307
https://doi.org/10.1590/0034-7167-2020-0979
https://doi.org/10.1016/j.ijnurstu.2019.103386
https://doi.org/10.1016/j.soin.2020.01.011
https://doi.org/10.1016/j.nepr.2021.103080
https://doi.org/10.1016/j.nedt.2019.08.004

	Effects of applying blended learning based on the ADDIE model in nursing staff training on improving theoretical and practical operational aspects
	1 Introduction
	2 Objectives and methods
	2.1 Study subjects
	2.2 Methods
	2.2.1 Control group
	2.2.2 Observation group
	2.2.2.1 Analysis
	2.2.2.2 Design
	2.2.2.3 Development
	2.2.2.4 Implementation
	2.2.2.5 Evaluation
	2.3 Observation indicators
	2.3.1 Levels of theoretical knowledge and practical skills
	2.3.2 Self-directed learning abilities
	2.3.3 Critical thinking abilities
	2.3.4 Teaching satisfaction
	2.4 Statistical analysis

	3 Results
	3.1 Comparison of basic data
	3.2 Comparison of theoretical knowledge and practical skills
	3.3 Comparison of self-learning abilities
	3.4 Comparison of critical thinking abilities
	3.5 Comparison of teaching satisfaction

	4 Discussion
	4.1 Mixed teaching based on the ADDIE model can improve nursing personnel training effectiveness
	4.2 Mixed teaching based on the ADDIE model can enhance nursing personnel’s self-learning ability
	4.3 Mixed teaching based on the ADDIE model facilitates the development of nursing personnel’s positive critical thinking skills
	4.4 Mixed teaching based on the ADDIE model enhances nursing personnel’s satisfaction with teaching

	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

