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Abstract

Background: In nursing education, bridging the gap between theoretical knowledge and practical skills is crucial for developing
competence in clinical practice. Nursing students encounter challenges in acquiring these essential skills, making self-efficacy a
critical component in their professional development. Self-efficacy pertains to individual’s belief in their ability to perform tasks
and overcome challenges, with significant implications for clinical skills acquisition and academic success. Previous research
has underscored the strong link between nursing students’ self-efficacy and their clinical competence. Technology has emerged
as a promising tool to enhance self-efficacy by enabling personalized learning experiences and in-depth discussions. However,
there is a need for a comprehensive literature review to assess the existing body of knowledge and identify research gaps.

Objective: The aim of this study is to systematically map and identify gaps in published studies on the use of technology-supported
guidance models to stimulate nursing students’ self-efficacy in clinical practice.

Methods: This scoping review followed the framework of Arksey and O’Malley and was reported according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses for Scoping Reviews (PRISMA-ScR). A systematic, comprehensive
literature search was conducted in ERIC, CINAHL, MEDLINE, Embase, PsycINFO, and Web of Science for studies published
between January 2011 and April 2023. The reference lists of the included papers were manually searched to identify additional
studies. Pairs of authors screened the papers, assessed eligibility, and extracted the data. The data were thematically organized.

Results: A total of 8 studies were included and four thematic groups were identified: (1) technological solutions for learning
support, (2) learning focus in clinical practice, (3) teaching strategies and theoretical approaches for self-efficacy, and (4) assessment
of self-efficacy and complementary outcomes.

Conclusions: Various technological solutions were adopted in the guidance models to stimulate the self-efficacy of nursing
students in clinical practice, leading to positive findings. A total of 7 out of 8 studies presented results that were not statistically
significant, highlighting the need for further refinement of the applied interventions. Nurse educators play a pivotal role in applying
learning strategies and theoretical approaches to enhance nursing students’ self-efficacy, but the contributions of nurse preceptors
and peers should not be overlooked. Future studies should consider involving users in the intervention process and using validated
instruments tailored to the studies’ intervention objectives, ensuring relevance and enabling comparisons across studies.
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Introduction

Nursing students need to acquire both theoretical knowledge
and practical skills during their education. Clinical practice is
essential for their achievement of competence in communication,
teaching, examinations, treatments, management, cooperation,
professional approach, and the nursing process [1], yet nursing
students experience several challenges in acquiring such
competence and skills in clinical practice [2].

Self-efficacy theory has drawn great attention in the health care
setting of nursing education and clinical practice. The concept
of self-efficacy refers to people’s belief in their capability to
perform a task or handle a challenging situation [3] and has
been used to bridge the theory-practice gap and promote clinical
skills acquisition, critical thinking, and general academic success
[4-6], so it is important to find ways to foster self-efficacy
among nursing students during their clinical education. Effective
clinical training of nursing students can enhance self-efficacy,
which is a key component of acting independently and
competently in the nursing profession [7,8]. Furthermore,
nursing students’ clinical performance, course completion, and
motivation for achievement are closely linked to their perceived
self-efficacy [8,9].

Previous research has consistently demonstrated a strong
association between nursing students’ clinical competence and
their overall self-efficacy levels [10,11]. Nursing students with
a high degree of self-efficacy tend to exhibit advanced
problem-solving skills [12] and demonstrate a strong capacity
for self-regulated learning [13], which are critical attributes in
their professional training and development. However, nursing
students’ learning performance and self-efficacy can be
significantly impacted by a lack of adequate support to master
the complex knowledge and skills required in nursing [14].
Robb [4] found that nursing students with low self-efficacy
required emotional and academic support and suggests that
nurse educators should be attentive to the strategies millennial
students use to acquire information and should provide
constructive feedback on student performance. This strategic
approach is equally pertinent for Generation Z students,
recognized as digital natives, currently undergoing higher
education. As they present specific challenges for nurse
educators, adapting teaching-learning design strategies and
approaches also becomes imperative [15].

The advancement of technology has opened new possibilities
for supporting nursing students’ knowledge, competence, and
skills acquisition in clinical practice [16]. Technology has great
potential to improve nursing education by enabling personalized
interaction and in-depth discussions of learning topics [16] and
by enhancing self-efficacy [17]. The use of customized
technological tools in nursing education remains somewhat
limited [18]. Earlier systematic reviews have demonstrated

opposing results regarding the effectiveness of
technology-supported interventions in nursing education [19,20].
The review by Lee et al [19] found that smartphone-based apps
could promote nursing students’ learning motivation and
satisfaction but not their clinical skills and knowledge. In
contrast, the review by Kim and Park [20] demonstrated that
mobile-based learning could effectively support nursing
students’acquisition of knowledge and skills both in and outside
of clinical practice settings [20]. Traditionally, clinical practice
has played a crucial role in nursing education, organized by
guidance models. These models consist of procedures, meetings,
and collaboration, aiming to facilitate the development of
nursing students’ competencies in clinical practice through
cooperation between health care and educational institutions
[21]. The concept of a technology-supported guidance model
in nursing education entails integrating tools, theories, and
technological resources to improve guidance and support
throughout students’ educational journey. The implementation
of these technological models, including online platforms, virtual
simulations, and digital resources, seeks to enhance the
effectiveness and interactivity of nursing education, tailoring it
to the users’ individual needs [22]. Technology-supported
guidance models represent an evolution in teaching methods,
incorporating technological elements to improve learning quality
and meet the demands of the current educational landscape,
aligned with clinical practice expectations. Such models are
designed to integrate technological tools into guidance systems,
thereby enhancing knowledge and improving students’attitudes
and learning outcomes [22].

Given the crucial role of self-efficacy in nursing students’
learning process in clinical practice and the potential of
technology to optimize the stimulation of self-efficacy, a broad
literature review is needed to provide an overview of the
published studies on this phenomenon and identify possible
research gaps. Our initial literature searches identified only 2
reviews: a systematic mixed studies review synthesized existing
evidence on technology-supported guidance models in nursing
education, focusing on the development of critical thinking in
nursing students in clinical practice [23], and an integrative
review evaluated studies on the collaborative use of mobile
devices by nursing students and nurse educators during clinical
practice but did not investigate the impact on self-efficacy [24].
We were not able to identify previous scoping reviews
addressing self-efficacy in the context of technology-supported
guidance models in clinical practice in nursing education.
Therefore, this scoping review aimed to systematically map and
identify gaps in published studies on the use of
technology-supported guidance models to stimulate nursing
students’ self-efficacy in clinical practice.
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Methods

Overview
This scoping review used Arksey and O’Malley [25] five-stage
framework: (1) identification of the research question; (2)
identification of relevant studies; (3) selection of studies; (4)
mapping the data; and (5) gathering, summarizing, and reporting
the results. The reporting of the review was guided by the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses for Scoping Reviews (PRISMA-ScR) [26]. The
review’s protocol was not registered or published.

Research Question
What is known about the use of technology-supported guidance
models to stimulate nursing students’ self-efficacy in clinical
practice?

Identification of Relevant Literature
A systematic search was conducted on December 13, 2021, and
was updated on April 21, 2023, in the following databases:
MEDLINE All (Ovid), PsycINFO (Ovid), Embase (Ovid), ERIC
(EBSCOhost), CINAHL (EBSCOhost), and Web of Science
Core Collection. The search strategy consisted of three main
topics: (1) self-efficacy, (2) technology, and (3) nursing students.
Based on these 3 topics, we chose search terms using Medical
Subject Headings terms and text words. The search strategy

was built in MEDLINE by a research librarian, peer reviewed
by a second research librarian, and then adapted to the other
databases (Multimedia Appendix 1). Moreover, we
hand-searched the reference lists of the included papers to assess
whether any of the studies mentioned in those references were
pertinent to our review. Furthermore, we conducted forward
citation searching using the Google Scholar platform to identify
relevant studies that had cited the included papers.

Selection of the Studies
The research librarian exported the identified citations to
EndNote (Clarivate) to remove duplicates [27]. Subsequently,
the citations were exported to Rayyan (Rayyan Systems Inc)
[28] for storage, organization, and blinding of the study selection
process. Based on the eligibility criteria (Textbox 1) [29], PB
and AAGN independently conducted a pilot test of 10%
(380/3804) of the citations to screen titles and abstracts, and
the eligibility criteria were not modified. Pairs of authors
independently screened titles and abstracts to evaluate whether
full-text studies met the eligibility criteria (PB+AAGN,
Fernando Riegel+JGM, and SAS+JZ in the first search round
and PB+JGM and SAS+HMB in the update search round).
When doubt arose about a full-text study’s inclusion, a third
author independently evaluated the full-text study. The decision
was based on a negotiated consensus, and the reasons for
excluding full-text studies were recorded.

Textbox 1. Eligibility criteria according to the Sample, Phenomenon of Interest, Design, Evaluation, and Research type (SPIDER) framework.

Inclusion criteria

• Sample (S): studies including undergraduate nursing students.

• Phenomenon of interest (PI): use of technology to support guidance in clinical practice to stimulate self-efficacy or similar concepts in an
educational institutional context.

• Design (D): studies with qualitative, quantitative, or mixed methods published in peer-reviewed journals from January 2011 to April 21, 2023
(based on our preliminary research, we concluded that the field of Technology-Supported Guidance Models in clinical practice in nursing education
is a relatively new research area, and the likelihood of finding studies published in this area before 2011 was low).

• Evaluation (E): undergraduate nursing students’ self-efficacy in using technology for stimulating self-efficacy or similar concepts.

• Research type (R): studies of any research type published in English, Portuguese, Spanish, Norwegian, Danish, or Swedish published in
peer-reviewed journals.

Exclusion criteria

• Sample (S): studies including health care students other than undergraduate nursing students.

• Phenomenon of interest (PI): educational guidance supported by technology to stimulate self-efficacy unrelated to clinical practice or an educational
institution context.

• Design (D): studies published before January 2011 or after April 21, 2023.

• Evaluation (E): the self-efficacy of other health care students’ or professionals or nurse educators when it comes to using technology to stimulate
self-efficacy.

• Research type (R): non–peer-reviewed studies, any type of review, case study, case report, clinical guideline, master’s or PhD thesis, conference
proceedings, abstracts, letters, comments, discussion editorials, books, or book chapters.

Mapping the Data
The same pairs of authors that selected the studies extracted
data from the included studies. One extracted the data,
maintaining the wording and terminology of the studies, and
the other checked data accuracy against the studies using a
standardized data charting form that included the following

information as recommended by the Joanna Briggs Institute
[30]: authors, year, country, study objective, population and
sample size, research focus or technological models, design,
outcomes measures (related to self-efficacy), and findings.
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Critical Appraisal
In line with the framework by Arksey and O’Malley [25], a
critical appraisal of the methodological quality or risk of bias
of the included studies was not performed.

Grouping, Summarizing, and Reporting the Results
PB and AAGN used an inductive approach to analyze and
thematically organize the data from the included studies [25].
The data were extracted from the studies’ findings sections and
were read several times to identify patterns of similarities and
differences across the studies related to our research question.
These patterns were organized into thematic groups using a low
level of abstraction. Next, the preliminary thematic groups were

discussed with the rest of the research team and a consensus
was achieved [31-33].

Results

Overview
The database search identified 9408 records, of which 5604
were duplicates, so we screened the titles and abstracts of 3804
records. A total of 33 studies were evaluated for eligibility and
8 studies described in 8 publications were included. We did not
find any relevant additional studies through hand searches of
the reference lists or forward citations of the included studies.
Figure 1 provides an overview of the study selection process
and the reasons for the exclusion of full-text reports.

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.

Study Characteristics
The included studies were conducted in Taiwan (n=2) [34,35],
South Korea (n=2) [36,37], China (n=2) [36,38], Norway (n=1)
[39], and Finland (n=1) [40]. In all, 5 studies used a quantitative
method and had an experimental design [37-41], and 3 studies
used multiple methods [34-36].

The sample size of the studies ranged from 36 to 171
participants, the majority age range (721/770, 93.6%) across

the studies was 20-30 years, and most of the participants were
female (508/564, 90%). A total of 3 studies did not report the
sex of the participants [34,35,37]. In most of the studies (7/8,
88%), the clinical practice was performed in a hospital
[34,36-41], whereas 1 study’s clinical practice was performed
in home care [35]. Table 1 provides a detailed overview of the
studies’ characteristics and Multimedia Appendix 2 [34-41]
provides a description of interventions, duration, and frequency
for each study included.
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Table 1. Characteristics of the included studies.

FindingsOutcomes related to
self-efficacy

DesignResearch focus or
technological
models

Population and sam-
ple size

Study objectivesAuthor, year,
and country

Qualitative and quantita-
tive data indicate that ap-

Self-efficacy ques-
tionnaire based on

Nonrandomized
controlled trial

Nursing proce-
dures or chatbot

To enable students
to learn and think

Chang et al,
2022 [34],
Taiwan

• N=36
• EGa: n=18

deeply by interact-
ing with a chatbot

plying the mobile chatbot
as a learning strategy en-

Pintrich et al [42].
Individual inter-

with quantitative
and qualitative ap-
proach

applying natural
language process-
ing

• CGb: n=18
• Age: mean=21

years
in the context of
handling obstetric
vaccine cases

hanced nursing students’
self-efficacy

views to investigate
students’ perceived
self-efficacy• Sex: NRc

After the clinical rotation,
both student groups report-

Study-specific ques-
tionnaire to investi-

Quantitative cohort
study

B-PAS or SMLTTo explore changes
in nursing compe-
tence, factors asso-

Egilsdottir et
al, 2023
[39], Nor-
way

• N=171
• Age: The medi-

an is between
21-25 years

ed changes in the confi-
dence in performing B-
PAS, with statistically sig-

gate students’ confi-
dence in performing
physical assessments

ciated with
changes after clini-
cal rotations, and

• Sex: n=154 fe-
male nificant moderate or large

changes in all areas. Confi-whether an SMLTd

dence in performing B-supports changes
PAS, the usefulness of thein the confident

use of B-PASe SMLT, and a higher nurs-
ing competence at the start
of clinical rotation were
positively associated with
overall nursing compe-
tence

The ICNS app enhanced
students’ knowledge, self-

SECPg instrumentRandomized con-
trolled trial

Simulation of
nursing proce-
dures or ICNS
app

To evaluate the ef-
fect on nursing stu-

dents of an ICNSf

mobile app

Kim and
Suh, 2018
[41], South
Korea

• N=66
• EG: n=34

efficacy, and nursing skills
performance. The EG
showed significantly more

• Age:
mean=22.6
years

improved self-efficacy• Sex: n=31
female from before to after the in-

tervention than the CG
• CG: n=32

• Age:
mean=22.9
years

• Sex: n=29
female

Both groups showed im-
provement on all subscales

SECP instrumentTwo-arm, parallel,
stratified group
randomized trial

Clinical practice
in surgical nurs-
ing or flipped
learning with e-

To examine the ef-
fect of flipped
learning compared
to traditional learn-

Lee and
Park, 2018
[37], South
Korea

• N=102
• EG: n=51

of the SECP in the
posttest, but no statistically
significant differences

• Age:
mean=22.5
years learning content

with smart learn-
ing tool

ing in a surgical
nursing practicum were found between the

group
• Sex: NR

• CG: n=51
• Age:

mean=22.5
years

• Sex: NR
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FindingsOutcomes related to
self-efficacy

DesignResearch focus or
technological
models

Population and sam-
ple size

Study objectivesAuthor, year,
and country

The results of overall
competence, self-efficacy,
and overall satisfaction
with the CLE showed no
significant differences be-
tween the groups

SECP instrumentRandomized con-
trolled trial

Clinical practice
or mobile app

• N=102
• EG: n=52

• Age:
mean=22.9
years

• Sex: n=49
female

• CG: n=50
• Age:

mean=23
years

• Sex: n=45
female

To evaluate the ef-
fectiveness of a
mobile cooperation
intervention in im-
proving students’
competence and
self-efficacy and
the quality of the

CLEh

Strandell-
Laine et al,

2018 [40],
Finland

More significant improve-
ments in stress, anxiety,
and self-efficacy as well as
more significant improve-
ment in group-interaction
time were observed in the
EG than in the CG

General Self-Effica-
cy Scale

Randomized con-
trolled trial

Psychological in-
tervention or mo-
bile phone–based

• N=114
• EG: n=57

• Age:
mean=22.9
years

• Sex: n=50
female

• CG: n=57
• Age:

mean=22.2
years

• Sex: n=47
female

To examine the ef-
fects of a mobile
phone–based psy-
chological interven-
tion program on
stress, anxiety, and
self-efficacy
among undergradu-
ate nursing stu-
dents during clini-
cal practice

Wang et al,
2022 [38],
China

For professional self-effica-
cy, the group effect, time
effect, and group-by-time
effect were not significant
except for 1 factor related
to the capacity for informa-
tion collection and plan-
ning. Students stated that
the program enhanced their
professional belief, and
they felt less stressed in
adapting to the stressful
atmosphere. The facilitator
supported the participants’
experiences of internal
self-motivation that led to
active participation in the
program. Building mutual
trust and familiarity was
essential for the group dy-
namic

Professional self-effi-
cacy questionnaire
for nursing students

Two-armed ran-
domized controlled
trial with quantita-
tive and qualitative
approach

Professional
identity or online
program

• N=111
• EG: 56

• Age:
mean=21.3
years

• Sex: n=53
female

• CG: 55
• Age:

mean=21.3
years

• Sex: n=50
female

To develop and
evaluate the effec-
tiveness of an on-
line 5-week profes-
sional identity pro-
gram among nurs-
ing students in
clinical internship
practice during
COVID-19 restric-
tions

Wang et al,
2023 [36],
China

Most students had past
computer experience and
often searched for informa-
tion on the internet. They
were confident in comput-
er use and displayed high
self-efficacy. The analysis
of learning effectiveness
showed that students using
Google+ had greater
learning effectiveness than
did those adopting tradi-
tional learning

Computer self-effica-
cy instrument de-
signed by Compeau
and Higgins [43]

Nonrandomized
pilot study with
quantitative and
qualitative ap-
proach

Clinical practice
in public health
or Google+ as a
learning manage-
ment system

• N=68
• EG: n=32

• Age: NR
• Sex: NR

• CG: n=36
• Age: NR
• Sex: NR

To assess the ad-
vantages of mobile
devices and cloud
learning in a public
health practice
course using
Google+ as the
learning platform
and integrating
various application
tools

Wu and
Sung, 2014
[35], Taiwan
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aEG: experimental group.
bCG: control group.
cNR: not reported.
dSMLT: suite of mobile learning tools.
eB-PAS: basic physical assessment skills.
fICNS: interactive clinical nursing skills.
gSECP: Self-Efficacy in Clinical Performance.
hCLE: clinical learning environment.

Thematic Groups
To answer the research question, the results were organized into
four thematic groups: (1) technological solutions for learning
support, (2) learning focus in clinical practice, (3) teaching

strategies and theoretical approaches for self-efficacy, and (4)
assessment of self-efficacy and complementary outcomes.
Textbox 2 provides an overview of the content covered within
the thematic groups.

Textbox 2. Content covered within the thematic groups.

Technological solutions for learning support

• Chatbot with artificial intelligence [34]

• Digital platform [35,37]

• Mobile app with simulation [39,41] and without simulation [40]

• Mobile phone [38]

• Online chat [36]

Learning focus in clinical practice

• Nursing procedures: vaccine [34], vital signs, intravenous injection, gastric lavage, endotracheal suction [41], and physical assessment skills [39]

• Specialized nursing area: surgical nursing [37], home care [35], and management and communication [40]

• Students’ professional identity [36]

• Students’ mental health [38]

Teaching strategies and theoretical approaches for self-efficacy

• Attention, relevance, confidence, and satisfaction theory [41]

• Flipped classroom [37]

• Fundamentals of Care framework [39]

• Nurse educators’ feedback on nurse students’ learning activities [35,38,40]

• Tajfel’s social identity theory and career self-efficacy theory [36]

Assessment of self-efficacy and complementary outcomes

• Computer self-efficacy, experience, anxiety, and system satisfaction and interview [35]

• Confidence in performing basic physical assessment skills and nurse professional competence [39]

• General self-efficacy, learning situation, and interview [34]

• General self-efficacy, stress, and anxiety [38]

• Professional self-efficacy, professional identity, depression, anxiety, stress, and interview [36]

• Self-efficacy in clinical performance (SECP), nursing skills performance, and knowledge [41]

• SECP, quality of the clinical learning environment, and nurse competence [40]

• SECP, self-leadership, and social problems [37]

Technological Solutions for Learning Support
Various technological solutions to support the development of
self-efficacy were identified across the included studies, such
as a chatbot with artificial intelligence [34], online chat [36], a

mobile app with simulation [39,41] and without it [40], a mobile
phone [38], and a digital platform [35,37]. The technological
tools required internet access to function for the intended
purpose. In 7 studies [34-36,38-41], the participants had access
to the technological solution on their smartphones anywhere
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and at any time. The participants used the technical solutions
to perform learning activities [34,35,37,39-41] to interact with
colleagues [34-36] and to communicate with nurse educators
[35,38,40]. In 1 study, the technological solution (with
e-learning content) was used as a preparatory learning activity
before clinical practice [37].

Learning Focus in Clinical Practice
The included studies focused on specific learning situations in
clinical practice, such as nursing procedures [34,39,41] and
nursing areas [35,37,40]. Regarding nursing procedures, 1 study
provided educational knowledge about infectious diseases and
vaccine administration [34], while the other studies included
learning situations about vital signs, intravenous injection,
gastric lavage, endotracheal suction [41], and physical
assessment skills [39]. Regarding nursing areas, the research
focus was surgical nursing [37], management and
communication [40], and home care [35]. One study investigated
students’ mental health [38] and another investigated students’
professional identity [36].

Teaching Strategies and Theoretical Approaches for
Self-Efficacy
Nurse educators were the main facilitators of the
technology-supported guidance models. A total of 4 studies
applied various teaching strategies, such as educators’ feedback
on nursing students’ learning activities [35,36,38,40] and a
flipped classroom [37]. Three of the studies used different
theoretical approaches, such as attention, relevance, confidence,
satisfaction (ARCS) theory [41], Tajfel’s social identity theory
(SIT) and career self-efficacy theory (CSET) [36], and the
Fundamentals of Care (FoC) framework [39]. One study did
not apply teaching strategies or theoretical approaches [34].

Strandell-Laine et al [40] and Wu and Sung [35] designed an
app to support clinical learning by stimulating communication
between nursing students and nurse educators. In the
intervention by Strandell-Laine et al [40], the learning content
included the schedule of clinical practice, learning objectives,
a learning diary, and midterm and final evaluations. In the study
by Wu and Sung [35], students accessed information, uploaded
data, posed questions, and discussed the learning situations with
nurse educators. In both studies, the intervention content and
nursing students’ clinical practice experience were the basis of
feedback elaboration delivered by the educators. Nursing
students also received feedback from nurse educators in Wang
et al [38] study, but the focus was on psychological support.
The intervention was delivered in three modules: (1) support
(the participants were asked to write a paragraph describing
their “happy experiences” during their clinical practice sessions);
(2) education (2 clinical educators provided weekly lectures on
topics to improve clinical and communication skills, find
happiness in daily life, build confidence when caring for
patients, manage stress and pressure, perform self-care while
caring for others, and build social support); and (3) reflection
(participants were encouraged to describe stressful situations
during their clinical practice to their clinical educators, and the
educators helped the participants analyze the situations and
provided tailored advice for handling similar situations in the
future). In the study by Lee and Park [37], the flipped classroom

was used as a teaching strategy, including instructor guidance
before clinical training, on-site instruction during clinical
practice, and a case conference after the end of clinical practice.

The study by Chang et al [34] used an artificial
intelligence–based app developed with natural language
processing to encourage nursing students to ask questions or
use a pop-up menu to search for needed information in addition
to discussing medical issues with their peers and with the
chatbot. Kim and Suh [41] used an app flowchart based on the
ARCS theory with four phases: (1) the attention phase stimulated
the participants’ motivation to learn; (2) the relevance phase
helped the participants to think about which items they should
prepare for each nursing skill and devise a care plan for the
patients and themselves; (3) confidence phase; and (4)
satisfaction phase, the participants learned interactively by
answering messages and quizzes that popped up on their mobile
screen. Egilsdottir et al [39] used the FoC framework divided
into three main areas: (1) the nurse-patient relationship, (2)
integration of care, and (3) contextual factors The study used
the basic physical assessment skills (B-PAS) to measure
students’ performance and used the FoC framework to assess
the student (nurse)–patient relationship. Wang et al [36] based
their training program on the combined SIT and CSET. The
program was designed on the basis of SIT’s 3 phases of how
social identity is built and modified, including social
categorization, social comparison, and positive distinctiveness;
the intervention elements embedded in the 3 phases were derived
from the CSET, comprising direct experience, substituted
experience, physio-psychological condition, and social
persuasion.

Assessment of Self-Efficacy and Complementary
Outcomes
Three studies [37,40,41] measured self-efficacy using the
self-efficacy in clinical performance (SECP) instrument [44],
which comprises 37 self-assessed items on an 11-point Likert
scale in five domains: (1) assessment, (2) diagnosis, (3)
planning, (4) implementation, and (5) evaluation.

Two studies [34,38] measured general self-efficacy with 2
different instruments. Chang et al [34] used a self-efficacy
instrument constructed by Pintrich et al [42] that includes 8
self-assessed items with 5-point Likert scales. Wang et al [38]
used a self-efficacy scale developed by Jerusalem and Schwarzer
[45] with 10 items on a 4-point Likert scale in four domains:
(1) strategic, (2) contingency, (3) motivational, and (4) executive
effectiveness.

Wang et al [36] measured nursing students’ professional
self-efficacy with a 27-item questionnaire on a 5-point Likert
scale including six factors: (1) professional attitude and belief,
(2) problem-solving ability, (3) professional information
collection and professional planning capacity, (4) professional
cognition, (5) professional value, and (6) professional choice.

Egilsdottir et al [39] created a questionnaire with 13 items using
a 7-point Likert scale to map nursing students’ perceived
confidence related to the examination techniques in B-PAS,
which are inspection, palpation, percussion, and auscultation.

JMIR Nursing 2024 | vol. 7 | e54443 | p. 8https://nursing.jmir.org/2024/1/e54443
(page number not for citation purposes)

Bresolin et alJMIR NURSING

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


The questionnaire items were formulated in line with Bandura’s
[46] description of self-efficacy.

Wu and Sung [35] revised and applied a computer self-efficacy
questionnaire designed by Compeau and Higgins [43] with 24
items on a 5-point Likert scale in three dimensions: (1) computer
use experience, (2) computer self-efficacy, and (3) computer
anxiety.

In all these self-efficacy instruments, higher scores indicate
greater self-efficacy. All the studies measured self-efficacy
along with other outcomes, such as basic knowledge [34,41],
nursing skills performance [39,41], self-leadership and social
problems [37], and professional competence [39,40]. Three
studies measured anxiety [35,36,38], 2 measured stress [36,38],
1 measured professional identity [36], and another measured
system satisfaction [35]. Furthermore, 3 studies [34-36]
conducted interviews to gather qualitative data, exploring
participants’ perceptions of their feelings, experiences,
influencing factors, their understanding of technology’s impact
on learning experiences in nursing education, and suggestions
for improving the intervention.

In all the studies, the self-efficacy scales and other instruments
showed improvement in the posttest within the groups. However,
1 showed statistically significant differences between the
experimental groups and the control groups [34].

Discussion

Principal Findings
This scoping review aimed to systematically map and identify
gaps in published studies on the use of technology-supported
guidance models to stimulate nursing students’ self-efficacy in
clinical practice. The database search identified 3804 citations,
but only 33 studies were assessed for eligibility, of which 8
were eligible for inclusion, which may indicate a research gap
on the phenomenon of interest. Although the number of studies
was small, the technological solutions were diverse, which was
not surprising, as it aligns with the findings of a systematic
mixed studies review that investigated technology-supported
guidance models to stimulate critical thinking [23]. The use of
technology to support clinical practice appears to be a relatively
new research field, characterized by frequent experimentation.
Technological advancement in nursing education has greatly
increased, especially during the COVID-19 pandemic [47].

Our findings suggest that technological solutions were organized
as technology-supported guidance models with a predefined set
of nursing procedures or nursing areas. Nurse educators provided
guidance with the support of technological solutions, stimulating
nursing students’ active learning. This pedagogical approach
diverges from traditional education and seeks to transcend
teaching based on the unilateral transfer of content so as to
stimulate creative, critical, and transformative practices [48].
Active learning is student centered and interactive and offers
feedback that meets the student’s learning needs [49]. Although
only 1 of the included studies [39] provided information on the
development of the technological solutions, they seemed to be
tailored to meet the individual nursing students’ needs for
specific knowledge and competence. It would be valuable to

ascertain whether the users of the other 7 included studies were
actively engaged in the development process due to the potential
positive impact of such involvement. Nes et al [50] underscore
the significance of incorporating all stakeholders (ie, nursing
students, nurse preceptors, and nurse educators) as users during
the creation of a technology-supported guidance model. This
approach is essential to guarantee that the technological solution
aligns with the expected quality standards to meet users’ needs
and achieve the anticipated educational outcomes in clinical
practice.

Half (4/8, 50%) of the included studies applied teaching
strategies without a theoretical approach in their
technology-supported guidance models, which is in line with
the findings of a previous review [23]. The lack of a theoretical
approach may make it challenging to explain study findings
[51]. Despite positive findings, only 1 of the included studies
showed statistically significant effects regarding self-efficacy.
Applying a theoretical approach in intervention studies seems
to be associated with positive findings and large effect sizes
[52]. Therefore, technology-supported guidance models that
apply pedagogical theory intended to stimulate self-efficacy
may have a better chance of success [53]. A nonsignificant
effect in the included studies that used a theoretical approach
may result from an insufficient sample size or insufficient
duration of intervention. Despite the lack of statistical
significance in most studies, the observed effects were
consistently positive, aligning with findings in other studies
using technological solutions [54-56]. Consequently,
interventions integrating technology have the potential to
contribute positively to student learning outcomes.

Furthermore, Linnenbrink and Pintrich [57] found evidence for
a conceptual framework that demonstrated the connection
between motivation, self-regulation, and academic learning and
that these connections were not confined solely to the theoretical
classroom context but also extended to clinical practice.
Motivational factors and cognitive processes may interact in
intricate ways to facilitate student learning [57,58].

Aligning with previous research [59,60], our findings underscore
the significant role of nurse educators as the primary facilitators
of technology-supported guidance models. Nurse educators
share responsibility for fostering nursing students’ self-beliefs,
as these self-beliefs can have positive or negative influences on
their performance [61]. Educators and institutions are
responsible for helping students develop their competence and
confidence as they progress in their studies [62]. However,
technological tools should not be incorporated into guidance
models in isolation, as such incorporation also requires
oversight, support, and mentorship from not only nurse
educators but also nurse preceptors and peers optimizing the
impact of technology on the educational experience [63].

Only 3 of the included studies used the SECP instrument to
assess the self-efficacy of nursing students. Using the same
instrument, such as the SECP, facilitates replication and enables
comparisons across studies investigating similar outcomes
[44,64,65]. By contrast, the use of different instruments to
measure the same outcome makes it challenging to compare
findings across studies, conduct meta-analyses, and establish
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standardized thresholds or reference points for specific outcomes
[66].

Our findings show that the studies also incorporated other
assessment tools. This could be because of the strong correlation
between self-efficacy and factors such as motivation [67],
satisfaction [63,68], academic achievement [58,69], and student
persistence [70]. Furthermore, it is important to acknowledge
that other outcomes could be essential in addressing the research
questions posed by these studies.

Strengths and Limitations
The strengths of our review are the acknowledged
methodological framework for conducting a scoping review,
the comprehensive database search, and the systematic process
by which pairs of authors independently assessed eligibility and
extracted data. Furthermore, the data were analyzed by 2 authors
and discussed with the rest of the research team, facilitating
credibility, dependability, and intersubjectivity.

We tried to include all possible synonyms of the concept of
self-efficacy and similar concepts in our search strategy, but
due to the multidimensional nature of self-efficacy, we may
have overlooked some synonyms. Our review also had some

language restrictions. Consequently, we may have been unable
to identify some relevant studies. Another limitation may be
that the review protocol was not published. However, the
eligibility criteria and search strategy were determined before
the study selection process was carried out.

Conclusions
Diverse technological solutions were used in guidance models
to stimulate nursing students’ self-efficacy in clinical practice.
Even though these interventions showed positive outcomes,
they were not statistically significant. This underscores the need
for further refinement by tailoring technological tools to meet
user needs, making stakeholder involvement essential, and
implementing interventions that are developed on the basis of
a theoretical approach, as well as applying teaching strategies
with a theoretical approach. Although nurse educators are vital
for students’development, the contributions of nurse preceptors
and peers should not be underestimated.

Our findings show that a variety of instruments are used to
assess self-efficacy and that not all such instruments have been
validated. Consequently, future studies should use validated
instruments to ensure relevance and enable meaningful
comparisons of self-efficacy across studies.
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