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Abstract

Objectives: As a core course in nursing education, “Funda-
mental Nursing” needs to align with the development
trends of modern nursing education and cultivate patient-
centered clinical decision-making abilities. Currently, there
are problems in the teaching of intravenous therapy, such
as insufficient understanding of its historical evolution,
unclear technological evolution, and lack of integration
of humanistic care. Taking the “Intravenous Therapy”
chapter as an example, this paper constructs a “history-case-
flipped” three-element integrated teaching model, aiming to
improve students’ knowledge, skills, and professional val-
ues.

Methods: Based on Bloom’s Taxonomy of Educational
Objectives, hierarchical goals are set across three dimen-
sions: cognitive, affective, and psychomotor. The teach-
ing content has been restructured into three major mod-
ules: historical evolution, core issues, and technological
innovation, covering core knowledge points such as the
development history of intravenous therapy, infection con-
trol, selection of infusion fluids, and speed control. A cou-
pled model of flipped classroom and case-based learning
are adopted. A progressive teaching process is designed:
pre-class autonomous learning, in-class case discussion,
and post-class reflection and practice. Multiple interactive
forms, such as group discussions and scenario simulations,
are combined to stimulate students’ learning initiative.
Results: Before class, digital resources (micro-lecture
videos, literature) guide students in sorting out the
technological development context. During class,
evidence-based analysis and group collaboration focus
on clinical cases, such as contraindications for lower limbh
venous puncture. After class, knowledge application is
deepened through multi-media presentation and scientific
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research training. The evaluation system integrates
process-based and formative assessments, including online
tests, class participation, group work, and reflection reports,
to comprehensively measure students’ overall competence.
Conclusions: This study constructs a “history-case-flipped”
three-element integrated teaching model. It systematically
optimizes the instructional design and implementation path
of the “Intravenous Therapy” chapter in Basic Nursing Sci-
ence. Teaching practice demonstrates that this model effec-
tively integrates the historical context, core issues, and
cutting-edge progress of intravenous therapy techniques.
As a result, it significantly enhances students’ knowledge
mastery, improves their clinical decision-making abilities,
and fosters their professional values.
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Introduction

“Fundamental Nursing” plays a central role in the cur-
riculum system of nursing majors and plays a crucial role
in shaping students’ clinical skills and professionalism [1].
Under the framework of “New Medical Science” construc-
tion, the “Fundamental Nursing” course should actively
respond to the Healthy China strategy and the develop-
ment trends of the medical and health care industry. It
focuses on cultivating students’ clinical thinking and inno-
vative practical abilities, thereby enhancing their capabil-
ities to tackle complex medical challenges [2]. This study
aims to demonstrate how to design teaching activities based
on expected learning outcomes. Using the “Intravenous
Therapy” chapter in the “Fundamental Nursing” course as
a case study, we will elaborate on the specific principles and
strategies adopted in the implementation of these teaching
designs.

Intravenous therapy is a medical procedure which
involves the direct infusion of sterile solutions and medi-
cations into the veins. In fundamental nursing textbooks,
the chapter on intravenous therapy typically covers how to
establish venous access, monitor the infusion process, and
manage the situation after the infusion is completed [3].
With the advancement of technology, intravenous therapy
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has evolved from simple fluid replenishment to a diverse
range of treatment methods, including the infusion of com-
plex chemotherapy drugs [4]. The application of infusion
devices has also expanded from traditional intravenous
injections using scalp needles to advanced techniques such
as intraosseous infusion [5, 6]. Infusion monitoring tech-
nology has evolved from simple droplet rate control with
smart infusion pumps to advanced systems that can auto-
matically adjust the infusion rate based on the patient’s
physiological parameters, as well as intelligent infusion sys-
tems that respond to changes in the patient’s activity level
[7-9].

As one of the core skills in nursing practice, intra-
venous therapy requires practitioners to master puncture
techniques precisely and possess clinical decision-making
abilities. This encompasses comprehensive qualities such
as the rational selection of puncture sites, protection of
vascular access, and prevention of complications, which are
essential to ensure patient safety and treatment efficacy
[10, 11]. In recent years, innovative educational models like
blended learning and flipped classrooms have emerged in
nursing education. Zhang et al. [2] confirmed that blended
learning significantly enhances nursing students’ classroom
participation and knowledge retention rate. The research
by Wang et al. [12] highlighted the effectiveness of flipped
classrooms in fostering critical thinking among nursing stu-
dents. However, current teaching models still have notable
deficiencies in cultivating specialized skills, including intra-
venous therapy. Specifically, issues include a lack of under-
standing of its historical evolution, an unclear technological
evolutionary context, and insufficient integration of human-
istic care elements.

This study introduces a novel “history-case-flipped”
three-element integrated teaching model and applies it
in the “Intravenous Therapy” unit of Basic Nursing Sci-
ence. The specific implementation paths are as follows.
(1) Historical dimension: systematically outline the devel-
opmental context of intravenous therapy technology, with
a focus on key milestone events such as the establish-
ment of aseptic techniques and the evolution of infusion
devices, and guiding students to explore the scientific logic
behind technological innovations. (2) Teaching innovation:
reconstruct the teaching process using the flipped class-
room model, creating a three-stage progressive teaching
system, that is, pre-class self-learning with micro-lectures
(theoretical foundation), in-class exploration and discus-
sion (application of knowledge), and post-class reflection
and consolidation (skill enhancement). (3) Case integration:
design progressive case tasks based on real-world clinical
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situations to strengthen patient-centered clinical decision-
making abilities.

The teaching practice selected fourth-year undergrad-
uate students from the School of Nursing at Shanghai Uni-
versity of Traditional Chinese Medicine as research subjects
(n=40). All subjects were full-time second-year nursing stu-
dents. This chapter was implemented in the first semester
of the second academic year. Each class lasted 40 min, and
a total of three classes were arranged. It should be noted
that the sample group has characteristics in common: they
all come from the same institution, pursue the same nursing
direction, follow the same curriculum, and have a balanced
knowledge base. This setup better reflects the general cog-
nitive level of nursing students at this stage of training.

Teaching design and
implementation

Identification of learning objectives

This chapter’s design adopts Bloom’s Taxonomy of Educa-
tional Objectives as its framework for establishing learning
goals [11]. Bloom’s Taxonomy categorizes learning objec-
tives into three domains: cognitive, affective, and psy-
chomotor, emphasizing the holistic development of knowl-
edge, skills, and attitudes [13]. By utilizing this classifica-
tion system, the course can systematically enhance students’
learning outcomes to a better extent (Figure 1).

The course design, focusing on the history of intra-
venous therapy, establishes objectives across three core
areas.

First, cognitive domain. By guiding students to answer
related questions, this course uses historical failures in
intravenous therapy as a teaching entry point, thereby stim-
ulating their reflection and exploration of the underlying
causes of these failures. The teaching process focuses on
helping students master three core knowledge points —
reducing infection risks, making appropriate choices of
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Figure 1: Design principles for teaching “Fundamental Nursing”.
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infusion fluids, and accurately controlling infusion rates.

The goal is to bridge the gap between theory and practice

so that students can effectively apply theoretical knowledge

to clinical practice.

Second, affective domain. This course will explore the
evolution of standardized practices in intravenous therapy,
emphasizing their crucial role in protecting patient rights
and ensuring safe infusions during invasive treatments. Our
primary objectives are threefold: successful puncture, vas-
cular protection, and safe retention. By focusing on these
goals, we aim to make students aware of the critical roles
these goals play in improving the quality of patient care.
Additionally, students are encouraged to deeply reflect on
the foundational principles of intravenous therapy, adopt-
ing a patient-centered approach that prioritizes both effec-
tive treatment outcomes and high levels of patient satis-
faction throughout their experience. This approach under-
scores the importance of humanistic care in nursing and
highlights the significance of considering patients’ perspec-
tives during medical procedures.

Third, psychomotor domain. This course aims to
enhance students’ operational skills and clinical decision-
making abilities. It provides a detailed introduction to cur-
rent intravenous infusion techniques, such as scalp nee-
dles, peripherally inserted central catheters (PICC), central
venous catheters (CVC), implantable venous access ports
(PORT), and intraosseous infusion (I0). We will explore
the principles of application and appropriate scenarios for
these techniques in which they are applicable to ensure
that students understand their characteristics and opera-
tional requirements. The course will employ case analysis
to guide students in considering specific patient circum-
stances, including age, severity of illness, treatment plan,
psychological state, and social needs. This approach helps
determine the most suitable intravenous infusion method
for each patient.

Adhering to the aforementioned principles, we have
established the following learning objectives for nursing
students concerning the history of intravenous therapy.
These objectives range from simple to complex and cover
three dimensions of knowledge, skills, and emotion.

At the end of this chapter, the students should advance
their understanding of intravenous therapy at three differ-
ent levels.

a) Knowledgelevel: students should be able to accurately
state the different types of intravenous therapy tech-
niques and demonstrate mastery of the fundamental
knowledge of intravenous therapy and its indications.

b) Skills level: students should be able to select the
appropriate method of intravenous infusion based on
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ethical principles and the comprehensive situation of
the patient.

c) Emotion level: students should integrate the study of
intravenous therapy history with their personal profes-
sional values and nursing philosophy to develop a con-
cept of patient-centered nursing practice. When pro-
viding intravenous therapy, they should demonstrate
compassion and professional care.

Remodeling of teaching content

The traditional teaching content of intravenous therapy
includes infusion sites, commonly used infusion methods,
how to establish intravenous access, common infusion reac-
tions, and their preventive measures. To better adapt to
modern nursing education’s requirements, this chapter
innovatively restructures the teaching content to guide stu-
dents in developing systematic thinking as well as to deepen
their understanding and recognition of intravenous infu-
sion techniques. The pedagogical focus of each section is
presented in Figure 2.

The nascent era of intravenous infusion

The evolution of intravenous infusion has spanned a pro-
tracted period from theoretical conception to practical
implementation, with key points including:

1) The 17th-century establishment of theory: William
Harvey’s theory of blood circulation provided the the-
oretical underpinnings for the development of intra-
venous infusion.

2) The 18th-century innovation by Thomas Latta: Dur-
ing a cholera outbreak, Thomas Latta pioneered the use
of intravenous infusion to treat dehydrated patients.
Despite a high failure rate, this marked the beginning
of clinical use of intravenous infusion.

3) The 19th-century adoption of aseptic techniques:
Joseph Lister’s introduction of aseptic techniques
markedly decreased the incidence of infection related
to infusions [14], facilitating the transition of intra-
venous infusion from experimental stage to clinical
practice.

These historical developments illustrate the progression of
intravenous infusion technology and reflect the spirit of
scientific pioneers who were brave enough to challenge
established norms and pursue the truth. This spirit is valu-
able for students to learn from and emulate, contributing
to the development of their critical thinking and sense of
professional responsibility.
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STAGES The Age of Infancy

1.William Harvey

Exercitatio Anatomica de
Motu Cordis et Sanguinis in
Animalibus

2.Thomas Latta
Case of Recovery from
Apparent Death by Injections
into the Veins

Key points

3.Joseph Lister
On the Antiseptic Principle in

The Cognitive Age

1.Infection Control

The development process from
traditional open infusion to
modern closed infusion systems.

2.Choosing the Right Infusion Fluids

Svante Arrhenius proposed that
electrolytes dissociate in aqueous
solution to form charged ions

3.Managing Infusion Speed

The invention of the drip rate

The Age of Innovation

1.Shift in Responsibility

2.Tool Innovation

4.Conceptual Evolution
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the Practice of Surgery regulator

Design intent

Figure 2: The teaching contents of “Intravenous Therapy”.

The cognitive era of intravenous infusion

The course intensively examines the solutions to three piv-

otal issues in intravenous therapy:

1) Infection control: The transition from conventional
open infusion systems to contemporary closed systems
highlights the importance of aseptic techniques.

2) Choosing the right infusion fluids: Arrhenius’ theory
on electrolytes resolved the compositional challenges
of infused fluids, laying a vital theoretical groundwork
for the evolution of intravenous infusion.

3) Managing infusion speed: During the mid-20th cen-
tury, enhancements in infusion apparatuses, espe-
cially the development of rate-regulating devices, facil-
itated accurate control over infusion rates. Moreover,
the emergence of modern intelligent infusion pumps,
employing digital technology for dynamic rate modu-
lation, has substantially minimized manual errors and
patient discomfort [15].

Students, by studying these topics, will gain an understand-
ing of the implications of technological improvements and
cultivate a focus on patient safety.

The innovative era of intravenous infusion

The innovative era of intravenous infusion has experienced
revolutionary changes in five key aspects: responsibility,
tools, technology, concepts, and services.

1

2)

3)

4)

5)

5.Service Innovation

Shift in responsibility: This section explores the
extensive application of intravenous infusion in
wartime rescue during World War II and the shift of
infusion responsibilities from doctors to nurses, which
facilitated the establishment of the subspecialty of
intravenous therapy.

Tools innovation: The evolution of infusion tools,
including the introduction of disposable infusion tub-
ing, scalp needles, and polyurethane catheters, has pro-
pelled the standardization and advancement of intra-
venous therapy.

Technological advancements: Modern infusion tech-
nologies such as PICC, CVC, PORT, and IO have broad-
ened the applications and supportive roles of intra-
venous infusion in treatment.

Conceptual evolution: The adoption of guidelines by
the Infusion Nurses Society (INS) and national indus-
try standards has underscored the importance of stan-
dardized practices, focusing on the objectives of suc-
cessful puncture, vessel protection, and secure catheter
dwell.

Service innovation: The nursing approach to intrave-
nous infusion services has evolved to prioritize patient
comfort, compassionate care, and effective communi-
cation, reflecting a patient-centered philosophy.

This revision provides a structured overview of the rev-
olutionary changes in the era of intravenous infusion,
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highlighting the significant developments in each area and
their impact on modern nursing practice.

Other cutting-edge teaching content

In implementing this course, we integrate the latest cutting-
edge research findings in intravenous therapy. This ensures
that our content remains up-to-date and practical. Our goal
istofoster anintegrated approach to organ systems thinking
within nursing education. Additionally, we aim to enhance
students’ clinical reasoning abilities. To achieve these objec-
tives, we have adopted case-based learning as a key teaching
strategy.

We have developed a comprehensive case study which
integrates the background of the disease, clinical chal-
lenges, and the application of modern technology. This case
is designed to closely mimic real-life clinical scenarios.
Through this case, we seek to deepen students’ understand-
ing of the complexities involved in intravenous therapy.
Furthermore, it aims to significantly improve their capacity
to analyze and resolve clinical issues effectively.

Case description:

A 46-year-old female patient underwent bilateral mastec-
tomy for breast cancer one month ago and had been
recovering well postoperatively. During her hospitalization,
intracranial tumors were detected through head CT and
MRI examinations. On the fifth day after admission, she
underwent frontal craniotomy for tumor resection under
general anesthesia. Postoperatively, she was admitted to
a specialized intensive care unit (ICU) for treatment; this
included anti-inflammatory, hemostatic, anti-hypertensive,
analgesic, anti-epileptic and nutritional support therapies.
On the day of the surgery, an indwelling needle was placed
in her right ankle for intravenous therapy.

On the first postoperative day, the patient was trans-
ferred from the ICU to the neurosurgery ward for continued
treatment. During the bedside handover with the ICU, the
responsible nurse noticed that due to the patient’s bilat-
eral mastectomy one month ago, it was not advisable to
perform intravenous infusion in the upper limbs. There-
fore, the responsible nurse immediately notified the intra-
venous therapy specialist nurse for a bedside assessment
and consultation. Following a detailed evaluation, the spe-
cialist nurse effectively communicated with the attending
physician, the patient, and the family. An infusion port
was successfully placed in the operating room for infusion
therapy. Additionally, the specialist nurse provided specific
instructions to the patient: apply Hirudoid to the right lower
limb, elevate the limb, drink plenty of water, and engage in
appropriate limb function exercises to promote recovery.
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Questions:

1) Why can’t breast cancer patients undergo dual lower
limb venipuncture after surgery?

2)  What are the options for intravenous therapy following
breast surgery in patients with a concurrent intracra-
nial lesion?

Teaching model and methods

To achieve the predefined learning objectives for this
chapter, a pedagogical approach that combines the “flipped
classroom” model with case-based learning will be adopted
to form a closed-loop learning system of “question-oriented
teaching—collaborative construction—clinical migration”. A
series of questions will be designed before, during, and after
the class. These questions are intended to guide students
in self-directed learning, while teachers will provide corre-
sponding teaching resources to support this process.

Before class

The teaching team established a digital resource library
on the course platform, providing three types of learning
material. (1) Video content: this video is approximately 10-
min long. It combines historical video materials and clinical
real-life scenes to systematically explain the technological
development trajectory of intravenous infusion. The con-
tent ranges from experimental attempts in the early 17th
century to modern standardized applications. (2) Litera-
ture: there are two pieces of literature, each taking about
10 min to read. These cover the latest content of “Nursing
Technical Operation Standards for Intravenous Therapy”
and group standards. (3) Extended materials on WeChat
official account: key milestone events are presented using
timeline visualization technology.

Seven days before the course implementation, the
teaching team releases a modular learning task package
with the following requirements. (1) video learning: identify
key nodes of technological development and understand the
context and its impact on related fields based on the time
clues in the video; (2) literature study: during the study of
the literature, carefully mark at least three evidence-based
justifications and understand the scientific nature and cred-
ibility of the viewpoints; (3) preview report: summarize the
inspiration from studying the video and literature with no
less than 200 Chinese characters.

During self-study, the instructor presents the following
two questions to students:

1) Why did human attempts to administer intravenous
fluids fail in the 17th century?
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2) What are the primary challenges and issues currently
associated with intravenous infusion technology?

The intent of the question design is justified as follows.
These two questions prompt students to review the knowl-
edge of physiology and pathophysiology, and introduce
the three core issues of intravenous therapy, stimulating
students’ thinking about the progress and future trends of
intravenous therapy.

In class

During the in-class teaching process, the theoretical teach-
ing session is carried out first, which lasts approximately
30 min. The teacher systematically expounds on the rele-
vant theoretical knowledge. Subsequently, the group discus-
sion stage begins. The students are divided into 10 groups,
with 4 students in each group. They conduct evidence-based
analysis on the clinical case of “contraindications for adult
lower leg venous puncture,” and the discussion time is
15 min. After the group discussion, each group is required
to present and exchange their findings. Each group’s pre-
sentation time is about 3 min, focusing on demonstrat-
ing the degree of literature support for the decision-
making basis and the evaluation of clinical applicability
assessment.

Following the presentations, the instructor concludes
by further posing two questions to encourage continued
learning and reflection:

1) What key historical events have propelled the develop-
ment of intravenous therapy technology?

2) How does the progress of intelligent intravenous ther-
apy technology impact clinical nursing practices?

The intent of the question design is justified as follows. The
first question aims to help students deeply understand the
critical moments in the history of intravenous therapy tech-
nology. It emphasizes that its application results from both
technological innovation and the synergy between scientific
research and clinical practice. The second question prompts
students to consider how advanced medical technologies,
such as infusion robots, could transform future nursing
roles by enhancing efficiency and safety. This reflection may
also ignite their interest in the evolving field of nursing.

After class

After class, the instructor poses the following two ques-
tions and require students to complete multi-media presen-
tations of their learning outcomes. For students keen on
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intravenous therapy, they may also engage in scientific

research training in an alternative setting.

1) Analyze potential complications that may arise dur-
ing intravenous infusion, focusing on infection control,
drug compatibility, and infusion rate. Additionally, pro-
vide specific case analyses or solutions to address these
issues.

2) Discuss the differences in applying intravenous infu-
sion techniques across various clinical settings. For
instance, how do the strategies and considerations for
intravenous infusion vary between emergency depart-
ments, cardiology, pediatrics, and ICU? Additionally,
please incorporate specific clinical cases to illustrate
your understanding and analysis of these differences.

The intent of the question design is justified as follows.
The first question aims to encourage students to ana-
lyze potential complications that may arise during intra-
venous infusion and their preventive measures, by inte-
grating theoretical knowledge with practical scenarios. This
fosters their analytical and application skills. The second
question explores strategies and considerations for intra-
venous infusion across different departments, aiming to
improve students’ clinical reasoning and equip them with
the abilities to make informed decisions in diverse clinical
contexts.

Teaching and learning evaluations

To evaluate the attainment of learning objectives for this
chapter, a multi-dimensional evaluation method is utilized,
including various assessment forms before, during, and
after class. The evaluation process integrates formative and
summative assessments to comprehensively understand
students’ integrated development in knowledge, skills, and
attitude (Table 1).

The goal of the pre-class online test and in-class quiz
is to assess students’ immediate understanding of the

Table 1: Assessment diagram for “Intravenous Therapy” learning.

Points
(100 in total)

Process stage Assessments

Pre-class Online unit test 10
Online resource learning 10
Pre-study report 10

In-class Real-time quiz 20
Group discussion (participation, 30
interaction, and quality of discussion)

After-class Outcome presentation (logic, scientific 20

rigor, standardization, and aesthetics)
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content learned. Teachers will check whether students
have completed the pre-class assignments on time. These
assignments include watching instructional videos, read-
ing literature, and writing a pre-study report. The report
should summarize the key points and questions of the pre-
study content. This helps teachers assess students’ engage-
ment before class. During group discussions, teachers will
observe each group’s discussion situation. They will con-
sider participation, interaction, and the quality of the dis-
cussion. This allows them to evaluate students’ learning
attitude and state. When students present their learning
outcomes through multi-media, teachers can evaluate the
content of the presentation. They can point out strengths
and areas for improvement.

Students’ achievement and
feedback

Through a comprehensive analysis of teaching effectiveness
evaluation questionnaires and classroom observation data,
we found remarkable results in enhancing students’ pro-
fessional capabilities. The questionnaire data showed that
over 90 % of the 40 learners approved the course’s effec-
tiveness. Notably, “problem-solving ability” and “teamwork
ability” saw significant improvements, both achieving a
97.5 % approval rate. However, “critical thinking ability”
and “cultivation of learning interest” had approval rates
of 90.0% and 92.5% (Table 2). This indicates that the
case-based blended teaching model significantly promotes
applied capabilities development. Nonetheless, cultivating
higher-order thinking skills may necessitate a more system-
atic training design.

During the teaching interaction process, teachers uti-
lized both online and offline channels. They closely moni-
tored students’ learning performance. Data shows that the
participation rate of students in both forms of discussion
reached 100 %. Guided by teaching cases, students actively

Table 2: Hierarchical analysis of the training effects on core
competencies in “Intravenous Therapy” teaching.

Ability dimension Approval rate, %

Applied practice ability 97.5
Team collaboration ability 97.5
Self-learning ability 95.0
Teaching satisfaction 95.0-97.5
Critical thinking 90.0
Learning interest 92.5
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raised various questions related to intravenous therapy
and deeply explored corresponding solutions. By analyz-
ing students’ post-class reflections, we found that 97.5 % of
them showed characteristics of in-depth knowledge con-
struction. In the reflection texts, professional terms such
as “clinical decision-making” (n=32) and “risk assessment”
(n=28) appeared frequently, which fully indicates that the
real teaching situation has effectively promoted the inter-
nalization of the professional discourse system. However,
12.5 % of the reflection reports still remained at the level
of operational process description, which means that the
systematicity of clinical thinking of individual students still
needs to be further improved.

Through qualitative analysis, two key findings
emerged. Firstly, the historical context-based teaching
method proved highly effective, with 82.5% of students
mentioned in their reflection reports that referencing the
history of intravenous therapy development helped
them establish a comprehensive knowledge and
cognitive framework, thereby significantly enhancing
their understanding of professional concepts. Secondly,
role-playing significantly boosted students’ professional
awareness, with 35% of the students actively reflected
on the transformation in their professional awareness
post-teaching, with remarks such as “shifting from mere
technical execution to holistic nursing thought processes”
being notably indicative. However, feedback distribution
on critical thinking was unevenly distributed. It accounted
for 67.5 % in the case-discussion segment but only 22.5 % in
the self-learning module. This discrepancy highlights the
need for curriculum adjustments, specifically emphasizing
the enhancement of critical thinking skills within the
self-learning component.

Discussion

In the curriculum system of Basic Nursing Science, the
knowledge of each chapter is intertwined and closely
related. Especially, the chapter of “Intravenous Therapy”
has numerous connections with other chapters such
as “Nursing Assessment,” “Disinfection and Isolation
Techniques,” and “Drug Therapy.” However, in the current
teaching of the “Intravenous Therapy” chapter of the
basic nursing curriculum, despite its detailed explanations
of technical operations, there are still areas that need
optimization. Firstly, the breadth of content needs to be
expanded urgently. The coverage of emerging intravenous
infusion technologies is relatively limited. The latest
industry guidelines and cutting-edge research results
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are not closely integrated. Consequently, students find
it difficult to comprehensively understand the latest
developments in the field of intravenous therapy. For
example, intraosseous infusion, a method that establishes
vascular access quickly, safely, and effectively, providing
new ideas for intravenous therapy, has not been widely
incorporated into the teaching content [16]. Secondly, the
synergy between this chapter and other nursing-related
courses is insufficient, students spend a significant amount
of effort when studying the “Fundamental Nursing”
course. Later, when they study other nursing professional
courses, they need to repeatedly review relevant basic
knowledge points. This fragmented learning mode disrupts
the cultivation of clinical nursing thinking and is not
conducive to building a systematic and coherent knowledge
framework for students.

In view of this, strengthening the integration of knowl-
edge among various chapters in the teaching process
is of great significance. The instructional design of this
chapter emphasizes integrating knowledge from differ-
ent chapters. It serves as a good example for integrat-
ing themes with other nursing courses. For instance, in
the chapter of “Nursing Assessment,” the key points of
assessing patients receiving intravenous therapy can be
explained in depth, so that students can understand the
importance of comprehensive assessment in formulating
intravenous therapy plans. It can also deepen their under-
standing of the holistic and systematic nursing assess-
ment. In the chapter of “Disinfection and Isolation,” using
infection-prevention measures during intravenous therapy
as examples can strengthen students’ awareness of asep-
tic operation principles. This can further consolidate the
application of disinfection and isolation knowledge in nurs-
ing practice. Additionally, the chapter of “Basic Knowl-
edge of Medication” is closely related to the “Intravenous
Therapy” chapter. In teaching, content such as the selection
of intravenous infusion drugs, compatibility contraindica-
tions, and the impact of infusion speed on drug efficacy
can be explained. This allows students to understand the
crucial role of intravenous therapy in drug treatment and
how to ensure the safety and effectiveness of intravenous
medication.

In clinical practice, students can directly apply the
knowledge and skills gained from this instructional design.
For example, based on the development context and core
issues of intravenous therapy technology, they can consider
and formulate infusion plans for different patients. These
plans focus on reducing infections, selecting appropriate
infusion fluids, and precisely controlling the infusion speed.
The study of new tools and technologies enables students
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to quickly adapt to and proficiently use devices such as
intelligent infusion pumps and needle-free infusion connec-
tors in clinical settings. This improves the efficiency and
quality of nursing work. In advanced nursing courses, the
content of this instructional design can be further expanded
as a foundation. For instance, in the “Critical Care Nursing”
course, students can explore more complex and precise
infusion plans for critically ill patients. They also learn
how to handle complications, based on their understand-
ing of intravenous therapy techniques and concepts. In the
“Nursing Management” course, discussions can be held on
effectively managing and continuously improving the qual-
ity of intravenous therapy in clinical nursing units. This is
done in conjunction with the concept of total quality control.
Thus, a complete nursing education system is constructed,
ranging from basic to advanced levels and from theory to
practice.

The diverse teaching methods adopted in this instruc-
tional design offer a certain degree of flexibility and scal-
ability, suitable for classes of varying sizes and different
healthcare education environments. For larger classes, dur-
ing the theoretical teaching session, modern multi-media
teaching equipment such as large-scale projection screens
and online live-streaming platforms can be utilized. This
ensures the efficiency and comprehensiveness of knowl-
edge transfer. In case discussions and group collaborations,
a group-based approach is employed. Each group selects
a team leader responsible for organization and coordina-
tion. Meanwhile, the teacher circulates to provide guid-
ance, ensuring that every group can fully engage in dis-
cussions and receive appropriate instructions. During the
achievement-presentation session, an online platform is
used. Students upload their presentation works, and all stu-
dents conduct online peer-evaluations. This not only saves
time but also enhances participation and interaction among
students. This teaching model is equally effective in differ-
ent healthcare education environments, including clinical
practice settings and campus classrooms. In clinical practice
settings, case discussions can be conducted using real-life
cases. This allows students to gain a deeper understanding
of theoretical knowledge in practical contexts. Additionally,
group collaborations can focus on solving actual clinical
problems, further bridging the gap between theory and
practice.

Limitations

This study still has certain limitations. The sample size is
relatively small (n=40). This may limit the generalizabil-
ity of the results. Using self-reported data from students
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can introduce subjective biases. The single-group design
lacks a control group, which limits the rigor of causal infer-
ences. For future research, it is necessary to expand the
sample size and include diverse student groups to verify the
external validity. Future studies should adopt a randomized
controlled trial design to compare the differences between
the traditional teaching model and this model. Additionally,
objective assessments like practical exams and standard-
ized tests should be introduced to enhance the scientific
nature of the research.

Conclusions

The innovation of this study lies in the in-depth integra-
tion of historical evolution, clinical cases, and flipped class-
rooms. It offers a practical example of curricular integra-
tion for nursing education. The findings provide empirical
support for intravenous therapy teaching and suggest a ref-
erence approach for teaching reform in other core nursing
skills. In the future, we can further explore the application
of this model in complex clinical scenarios, such as critical
care nursing and geriatric nursing. By incorporating intelli-
gent teaching tools, we can optimize the cultivation of crit-
ical thinking in the autonomous learning module. This will
promote the continuous development of nursing education
towards the cultivation of higher-order abilities.
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