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Abstract

Introduction

Several teaching methods have been used in clinical nursing teaching to increase quality
and efficiency, but disagreements over their effects persist. This study will evaluate the
effects of five teaching methods in clinical nursing on nursing students’ knowledge, skill
scores, learning satisfaction, and patients’ satisfaction.

Methods

We will conduct searches in PubMed, Embase, Web of Science, The Cochrane Library,
China National Knowledge Infrastructure Database (CNKI), China Biological literature data-
base (CBM), Wanfang Database, and China Science and Technology Journal Database
(CSTJ) up to April 2022. Relevant randomized controlled trials meeting the eligibility criteria
will be included. And the study selection and data extraction will be independently screened
for eligibility by two authors. The quality of evidence will be evaluated using the Cochrane
risk of bias tool. Pairwise meta-analysis and network meta-analysis (NMA) will be conducted
using Rev Man, Stata, and R software. Statistical analyses including homogeneity tests,
sensitivity analysis, transitivity tests, consistency tests, and publication bias will be
completed.

Ethics and dissemination

No formal research ethics approval is required. The results will be disseminated to a peer-
reviewed journal for publication.

Protocol registration number
INPLASY2021120040.
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1. Introduction

Clinical nursing teaching plays an essential role in the combination of nursing theory and
practice [1, 2], helping gradually shape nursing students’ attitudes toward learning, practice,
and professional development [3]. It provides an authentic context for students to learn how
to become registered nurses in knowledge, skills, behaviors, attitudes, and values [4]. The ulti-
mate purpose of clinical practice is to train confident and competent professionals who are
dedicated to self-directed learning and patient-centered care [5]. Negative clinical nursing
education experiences (such as inadequate acceptance, supervision, and guidance) may decline
students’ faith in their abilities to practice and lack the preparation to transform into profes-
sional nurses [6, 7]. However, with high levels of physical and emotional stress in the COVID-
19 pandemic, nurses faced unprecedented challenges and requirements [8, 9]. Nursing stu-
dents, as a crucial reserve, entail in-person clinical practice in their cultivation, which faces
risks and limitations at present, therefore their education should be further upgraded. Mean-
while, operating a high-performing health care delivery system is highly dependent on medical
education [10]. Although clinical education is obligatory and valuable, it is not without diffi-
culties and limitations. Therefore, exploring teaching methods is necessary that allow students
to understand all the factors in practice-based and complex clinical environments, thus inte-
grating the acquired information into the ability to practice and obtain more experience [11].

Historically, traditional teaching method in which students passively receive knowledge has
been used that struggles to meet today’s professional needs and standards [12]. Consequently,
nurse educators have begun to adopt a variety of teaching methods to increase quality and effi-
ciency in providing clinical nursing teaching [1, 13], such as critical pathways, problem-based
learning, patient simulation, case-based learning, mentors, and so on [14]. Although the appli-
cation of different teaching methods in the clinical environment, disagreements over their
effects persist. Indeed, data from several previous meta-analyses have given evidence for the
specific teaching methods’ efficacy, despite differences in teaching times and outcomes [15-
17]. Network meta-analysis (NMAs) offers a way to simultaneously compare interventions
and the ranking of interventions based on relative efficacy or safety [18, 19]. To date, no pub-
lished NMAs combined direct and indirect evidence for these teaching methods in clinical
nursing teaching, so there is a critical need to evaluate the effects to make decisions.

This systematic review and network meta-analysis seek to generate conclusive evidence
about the effects of five teaching methods on nursing students” knowledge, skill scores, learn-
ing satisfaction, and patients’ satisfaction, to deliver to nurse educators to guide them in their
efforts to improve clinical nursing teaching.

2. Materials and methods

This protocol for systematic review and network meta-analysis was conducted under the guid-
ance of the Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols
(PRISMA-P) guidelines [20] and the corresponding checklist. The research protocol has been
submitted to the INPLASY International Registry of Systematic Reviews, and the number is
INPLASY2021120040.

2.1. Eligibility criteria

2.1.1. Types of participants. Graduate, undergraduate, and junior college nursing stu-
dents receiving clinical nursing teaching.

2.1.2. Types of interventions. One of the following teaching methods used in the experi-
mental group for clinical nursing teaching will be included: critical pathways, problem-based
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learning, patient simulation, case-based learning, and mentors. And in which the control
group received traditional teaching method.

2.1.3. Types of outcomes. The primary outcomes will be objective including nursing stu-
dents’ knowledge and skill scores. And subjective indicators will include nursing students’ learn-
ing satisfaction and patients’ satisfaction with nursing students which are secondary outcomes.

2.1.4. Types of study. Randomized controlled studies (RCTs) of teaching methods for
nursing students in clinical learning environments.

2.2. Exclusion criteria

Excluded studies were as follows: using combined two or more teaching methods in clinical
nursing teaching; published articles with incomplete information; duplicate publications; and
not published in Chinese or English language.

2.3. Data source and search strategy

The following databases will be comprehensively searched: PubMed, Embase, Web of Science, The
Cochrane Library, China National Knowledge Infrastructure Database (CNKI), China Biological
literature database (CBM), Wanfang Database, and China Science and Technology Journal Data-
base (CSTJ). To avoid omissions, references to included studies and published relevant meta-analy-
ses will be manually searched. And obtain additional research by contacting experts in the field.

The search strategy will be performed according to the PICOS which includes participants
(nursing students), interventions (teaching methods), and study types (randomized controlled
studies). Through experiments and adjustments, different search strategies adapted for each
database will be formed by the combination of medical subject headings (MeSH) and free-text
words. The initial search strategy for PubMed is shown in S1 Table.

2.4. Study selection

After literature retrieval, NoteExpress software will be used to integrate search results and
delete repeated studies. Then, two authors will independently browse the title and abstract of
studies to make a preliminary selection. After that, the full text will be read to select the eligible
studies. Any discrepancies will be resolved by consensus. The process of study selection is
shown in Fig 1.

2.5. Data extraction

Two authors will use a data extraction table to extract the data of the included studies. The
extracted data will include the following content: basic information (the first author, published
journal and year, country, language, etc.), participants’ characteristics (sample size of different
groups, age, sex, etc.), interventions (random method, intervention types, time, duration, etc.),
outcomes and the source of bias. The final dataset will be reviewed to ensure the data was
entered correctly.

2.6. Risk of bias assessment

According to version 2 of the Cochrane risk-of-bias tool for randomized trials (RoB2) [21],
two authors will independently perform the risk of bias analysis of the included study. The tool
evaluates the following bias domain: randomization process, deviations from intended inter-
ventions, missing outcome data, measurement of the outcome, selection of the reported result,
and overall bias. We will grade and score each criterion as lower risk, other, or higher risk of
bias. Any discrepancies will be resolved by consensus.
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Fig 1. Flow diagram of study selection.

https://doi.org/10.1371/journal.pone.0273693.g001

2.7. Statistical analysis

2.7.1. Pairwise meta-analysis. Pairwise meta-analysis will be performed by Rev Man 5.3
when at least three studies assess the same indicator. Given that outcomes in this study are
continuous data, effects will be estimated as standardized mean difference (SMD) along with
95% confidence intervals (95%CI). Heterogeneity will be measured with I and P values [22].
According to the results, the fixed-effect model (P<0.10, I’>50%) or random-effects model
(P>0.10, I’<50%) will be used for analysis. If available, Subgroup analysis will be conducted to
explore sources of heterogeneity in pairwise comparison, such as intervention timing and
intervention duration. And sensitivity analysis will be carried out if it is necessary, and we will
compare results to determine whether lower-quality studies should be excluded.

2.7.2. Network meta-analysis. We will select R software to complete the network meta-
analysis. The network plot will be drawn by Stata 16.0 to show the direct and indirect compara-
tive relationship between different teaching methods [23]. Heterogeneity test in the same way
as pairwise meta-analysis. And a key assumption of NMA is transitivity, it affects the validity
of the findings in a network of studies. The decision will be evaluated by comparing study
methods and students’ characteristics of each study. Afterward, in the case of closed loops of
interventions, a consistency test will be conducted by node-splitting analysis [24], and the
result will be determined based on the P values. The consistency model will be applied
(P>0.05) when there are no significant differences between direct and indirect comparisons.
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Meanwhile, the relative ranking of the different teaching methods will be estimated by the dis-
tribution of the ranking probabilities and the surface under the cumulative ranking curves
(SUCRA).

2.7.3. Publication bias. If more than ten studies are included, funnel plots will be drawn
by Rev Man 5.3 and the potential publication bias will be examined through funnel plots.

2.7.4. Strength of evidence. Two authors will independently grade the quality of evidence
for results with the Grading of Recommendations Assessment, Development, and Evaluation
(GRADE) system [25]. The quality of evidence will be classified into four levels: high, moder-
ate, low, and very low.

3. Discussion

This systematic review and network meta-analysis is a comprehensive attempt aiming to evalu-
ate five teaching methods in clinical nursing teaching based on direct and indirect evidence of
their effect. To determine the effects of these teaching methods, we will rank them according
to the advantages and disadvantages of nursing students’ knowledge, skill score, and satisfac-
tion. We hope our results may provide nurse educators with better options and new insights
into clinical nursing teaching.
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