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Abstract
Background: Serious games (SGs) have emerged as a promising tool in nursing education, providing interactive learning
environments for clinical simulation, skill development, and feedback. These games enhance knowledge, clinical reasoning,
and psychomotor skills. However, evidence on their effectiveness is dispersed across various platforms and outcome measures,
making it difficult to derive clear guidelines for their integration into nursing curricula.
Objective: This scoping review aimed to systematically identify and map existing evidence on the use of SGs in nursing
education, analyze game characteristics, and identify critical gaps to inform future research and practice development.
Methods: This scoping review followed the JBI framework and the PRISMA-ScR checklist. Nine databases (PubMed,
Web of Science, Embase, CINAHL, the Cochrane Library, CBM, Wanfang Data, CNKI, and VIP) were searched from
inception to January 15, 2026. Eligible studies were those reporting on original research on SGs in nursing education. Two
reviewers screened titles, abstracts, and full texts. Risk of bias was assessed using a standardized checklist. The extracted data
encompassed study characteristics, study design, participant information, sample sizes, application context, teaching content,
and SG characteristics. Data were extracted and synthesized with descriptive statistics and content analysis. An evidence gap
map was created to show the study distribution across course categories and outcome domains.
Results: We screened 6078 records and included 24 studies. Publications were from 2021 to 2025 (n=13, 54%), with the
majority conducted in Europe (n=13, 54%). Quasi-experimental designs (n=10, 42%) and randomized controlled trials (n=8,
33%) were predominant. SGs were mainly used in fundamental or skills training and adult nursing courses. Scenario-based
decision points (n=20, 83%) and points, badges, or leaderboards (n=20, 83%) were the most common game mechanics, while
progression or unlocking and collaborative elements were less frequent. Outcomes most often assessed were knowledge (n=16,
67%), skills (n=10, 42%), and engagement or usability (n=13, 54%). Objective use metrics were rarely reported (n=1, 4%),
indicating limited data on in-platform learning behaviors. Most SGs were delivered as digital non–virtual reality applications
or computer-based simulation games. Follow-up assessment beyond immediate postintervention outcomes was infrequent. An
evidence gap map showed studies concentrated in skills-based training and adult nursing, with fewer studies in maternity or
neonatal nursing, critical care, and foundational sciences.
Conclusions: This review extends earlier work on SGs in nursing education by mapping evidence across curricular areas,
intervention reporting, and outcome assessment, rather than focusing mainly on effectiveness or specific formats. It shows
where evidence is concentrated and where important gaps remain, particularly in underrepresented course areas, intervention
descriptions, follow-up assessments, and objective use data. These findings provide a clearer picture of the evidence base and
can inform curriculum planning; the use of SGs in skills-based and clinical training; and future decisions about their design,
implementation, and evaluation.
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Introduction
Serious Games in Nursing Education
Nursing education faces the growing challenge of delivering
competency-based training at scale while maintaining learner
engagement. This is especially challenging in nursing, where
opportunities for clinical exposure and repeated skills practice
are often limited due to patient safety concerns and restricted
training resources [1]. Limited clinical placement capacity
and variability in supervision can further restrict opportuni-
ties for standardized practice and skills assessment. Digi-
tal learning technologies can provide interactive, repeatable
training beyond traditional lectures and demonstrations [2,3].
Alongside advances in commercial video game technologies,
serious games (SGs) have emerged as educational applica-
tions that integrate engagement with explicit instructional
aims [4]. SGs typically incorporate structured challenges,
timely feedback, and progression or reward systems intended
to support competency development [5]. Through scenario-
based tasks and iterative problem-solving, SGs can provide
standardized, low-risk environments for rehearsal and skills
consolidation and have been associated with improvements in
learning outcomes, including knowledge acquisition and skill
performance [6].

Within nursing education, the use of SGs has expan-
ded as programs seek scalable approaches aligned with
competency-based curricula [7,8]. SGs have been applied
across learning domains, including knowledge, psychomotor
skills, clinical reasoning, teamwork, and communication [7,
8]. SGs may also support self-regulated learning by clarifying
goals, enabling frequent performance feedback, and facilitat-
ing repeated practice [9]. In this review, SGs are defined
operationally as game-based learning interventions designed
for educational purposes that include identifiable game
mechanisms such as rules, structured challenges, feedback,
and progression or reward systems [10,11]. SGs were
distinguished from gamification-only activities by requiring
a rule-based game structure with progression aligned to
learning objectives, rather than the isolated addition of points
or leaderboards to conventional teaching [11].

SGs are conceptually related to gamification, defined as
the application of game design elements in nongame contexts
to support motivation and behavior change [10,11]. Gami-
fication is commonly described in terms of learner dynam-
ics, alignment with curricular objectives, and mechanics
such as rules, feedback, and progression structures [11]. In
practice, these elements are often operationalized through
points, badges, leaderboards, and milestone schedules that
structure engagement and perceived progress [12]. In this
review, classroom-based gamified activities delivered via
web platforms or experiential formats were included when

implemented as structured learning games with explicit
educational objectives and reported outcomes.

Existing systematic reviews and meta-analyses of SGs
or game-based interventions in nursing education have
predominantly examined effectiveness under controlled trial
conditions. Meta-analyses of randomized controlled studies
report that SGs may improve learning outcomes, most
frequently assessed using knowledge tests and perform-
ance-based skills measures [13-15]. A systematic review
and meta-analysis focusing on knowledge outcomes further
supports the potential of game-based interventions to enhance
nursing students’ knowledge [16]. In addition, a system-
atic review and meta-analysis examining feedback ele-
ments suggests that feedback-related design mechanics may
contribute to learning gains, underscoring the relevance of
design components for educational impact [17]. Collectively,
these syntheses summarize and, in some cases, quantify
the extent to which SGs are associated with improvements
in predefined outcomes and, in some cases, the contribu-
tion of specific design mechanics [18]. However, these
reviews largely prioritize randomized controlled trials and
short-term postintervention outcomes, with limited attention
to implementation context, competency-domain coverage,
and heterogeneity in outcome measurement.
Research Gap and Objectives
Nonetheless, important gaps remain that constrain inter-
pretation and implementation. First, effectiveness-focused
syntheses offer limited coverage of quasi-experimental,
qualitative, and mixed methods evidence that can inform
feasibility, acceptability, contextual fit, and plausible
mechanisms in nursing education [19]. Second, there is
limited characterization of how outcomes are operational-
ized across studies, including the instruments used and the
alignment between outcome selection, targeted competencies,
and learning context [20]. Third, the intervention landscape
remains insufficiently characterized with respect to SG types,
instructional topics and settings, delivery modalities, and the
distribution of evidence across these categories [19]. These
limitations reduce comparability across studies and make it
difficult to translate effectiveness estimates into actionable
guidance for curriculum design and evaluation [19].

Accordingly, this study follows the JBI scoping review
framework to systematically identify, map, and synthesize
the evidence on SGs in nursing education. This review
addresses three questions: (1) What SGs have been developed
for nursing education or practice? (2) In which teaching or
clinical contexts and competency domains have these SGs
been implemented? and (3) How have their effectiveness and
related outcomes been evaluated and reported?
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Methods
Study Design
This study followed a scoping review approach in accord-
ance with the JBI framework for scoping reviews [21]. The
review process included defining the objectives and ques-
tions; developing the inclusion criteria; planning the search,
selection, data extraction, analysis, and presentation methods;
conducting the search; selecting and extracting the evidence;
analyzing the evidence; presenting the results; and summariz-
ing the findings in line with the purpose of the review [21].
The findings are reported in accordance with the PRISMA-
ScR (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Extension for Scoping Reviews) checklist
(Checklist 1) [22].
Protocol and Registration
No registration was undertaken for this scoping review; the
protocol is provided for transparency (Multimedia Appendix
1).
Search Strategy
The literature search was developed by the review team
and combined controlled vocabulary terms and free-text

keywords related to SGs and nursing education. English-lan-
guage databases included PubMed, Web of Science, Embase,
CINAHL, and the Cochrane Library. Chinese-language
databases included China Biology Medicine, Wanfang Data,
China National Knowledge Infrastructure, and VIP. These
databases were initially searched from database inception to
June 28, 2024, and the searches were rerun on January 28,
2026, to identify newly published records. Each database
was searched individually, and no simultaneous multidata-
base searching on a single platform was used. No additional
search methods were used, including study registry searching,
manual searching of reference lists, forward citation tracking,
website browsing, conference proceedings searching, or
author or expert contact. No published search filters were
used or adapted in this review. The search strategies were
reviewed by a library specialist to improve completeness
and accuracy before the searches were conducted. The full
search strategies for each database are provided in Multime-
dia Appendix 2.
Eligibility Criteria
To ensure the selection of relevant studies, specific inclusion
and exclusion criteria were established based on the scope of
this review. The eligibility criteria are shown in Textbox 1.

Textbox 1. Study eligibility criteria.
Inclusion criteria

• Participants: undergraduate or graduate nursing students (including nursing interns or trainees when clearly identified
as nursing learners).

• Concept: serious game (SG)–based teaching and learning interventions (digital, offline, or hybrid or blended formats)
with an explicit educational or training purpose.

• Context: nursing education activities (eg, coursework or lectures, skills training, simulation, or clinical skills
learning). Interventions were classified as SGs only if they included an explicit game structure (rules with a defined
goal or end point), a trackable progression system (eg, multiround missions or levels with unlocking), and perform-
ance feedback tied to the intended learning objectives; otherwise, they were coded as gamification only and excluded.

• Article type: original study, journal article, or conference paper.
• Language: English or Chinese.

Exclusion criteria
• Secondary evidence syntheses (eg, reviews or meta-analyses) and nonempirical publications (eg, protocols, guide-

lines, expert opinions, editorials or commentaries, letters, or policy documents).
• Studies not meeting the population, concept, and context definitions.
• Duplicate reports of the same study or studies for which the full text was not available.

Selection of Sources of Evidence

Title and Abstract Screening
The retrieved records were first deduplicated using EndNote.
Two reviewers (QS and ZH) independently screened the titles
and abstracts of all remaining records to identify studies that
potentially met the inclusion criteria.

Full-Text Screening and Eligibility Assessment
Following title and abstract screening, the same 2 reviewers
(QS and ZH) independently conducted a full-text assessment
of potentially eligible studies to determine final eligibility.
Discrepancies were resolved through discussion and cross-

checking; if consensus could not be reached, a third reviewer
(YF) provided adjudication.

Final Study Selection
Studies that met the eligibility criteria were included in the
final review. The overall selection process is presented in a
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) flow diagram.

Data Charting Process and Data Items
Data extraction was independently performed by 2 review-
ers using a piloted, standardized form developed by the
review team. The form was designed in line with the review
objectives and eligibility criteria to capture bibliographic
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details (country, authors, year), study design, participant
information, sample sizes (for context), application context
(course or setting), intervention measures, basic design info,
intervention duration, teaching content, and SG characteris-
tics, including modality or platform, delivery format, brief
game description, game design (standardized), key game
design features (mechanics), and evaluation indicators. For
data charting and comparison across studies, the extracted
information was further organized into broader categories,
including study characteristics, educational context, inter-
vention characteristics, game design features, and outcome
assessment. Disagreements were resolved through discussion
with a third reviewer.

Synthesis of Results
Descriptive statistics (frequencies or percentages) and
narrative synthesis were used to summarize the data; no
meta-analysis was conducted. Study characteristics such as
country, year of publication, study design, and sample size
were summarized to provide an overview of the distribu-
tion of the included studies. Educational context data were
categorized by nursing course type and teaching content
to highlight the areas where SGs were most commonly
applied. Intervention characteristics, including modality or
platform, delivery format, intervention duration, brief game
descriptions, standardized game design, and key game
mechanics, were summarized across the studies. Evaluation
indicators were grouped into broader outcome domains such
as knowledge, skills, attitudes, and engagement or usability

to facilitate cross-study comparison. The extracted data were
presented in descriptive tables to ensure transparency, and
a narrative thematic synthesis was conducted to identify
patterns across different game types, educational contexts,
and outcome domains. Additionally, an evidence gap map
was developed to visualize the distribution of studies across
nursing course categories and outcome domains.

Critical Appraisal
We appraised methodological quality using JBI critical
appraisal tools tailored to study design. Two reviewers
independently assessed each included study using item-level
ratings of yes, no, unclear, or not applicable; disagreements
were resolved by discussion, with third-reviewer adjudication
when necessary. Consistent with scoping review methodol-
ogy, studies were not excluded based on appraisal; findings
were used to contextualize confidence in the evidence and to
inform interpretation of results and evidence gaps.

Results
Study Selection
The initial search yielded 6078 records, of which 1827
(30.06%) were duplicates and 4173 (68.65%) were exclu-
ded after screening titles and abstracts. Of the remaining
78 full-text articles assessed for eligibility, 24 studies [23-
46] met the inclusion criteria. The PRISMA-ScR flowchart
(Figure 1) provides further details.
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Figure 1. PRISMA flow diagram of study selection.

Characteristics of the Included Studies
Of the 24 included studies, publication dates clustered from
2021 to 2025 (n=13, 54%), followed by 2017 to 2020 (n=7,
29%) and 2012 to 2016 (n=4, 17%). Studies were predomi-
nantly from Europe (n=13, 54%), with additional studies from
Asia (n=5, 21%) and North America (n=4, 17%); Oceania and

South America were each represented by 1 study (n=1, 4%).
Quasi-experimental designs were most common (n=10, 42%),
followed by randomized controlled trials (n=8, 33%), mixed
methods studies (n=4, 17%), and qualitative studies (n=2, 8%;
Table 1).

Table 1. Characteristics of included studies on serious games in nursing education (N=24).
Characteristic Studies, n (%)
Publication year
  2012‐2016 4 (17)
  2017‐2020 7 (29)
  2021‐2025 13 (54)
Country or region (continent)
  Europe 13 (54)
  Asia 5 (21)
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Characteristic Studies, n (%)
  North America 4 (17)
  Oceania 1 (4)
  South America 1 (4)
Study design
  Randomized controlled trial 8 (33)
  Quasi-experimental 10 (42)
  Mixed methods 4 (17)
  Qualitative 2 (8)

Results of Individual Sources of Evidence
The extracted data from the included studies are presented
in Multimedia Appendix 3, including study characteristics,
educational context, intervention details, SG characteristics,
and evaluation indicators, and form the basis for the analyses
presented below.
Synthesis of Results

Delivery Format and Key Game Design
Mechanics of SGs
Each study was assigned to 1 primary delivery format
based on the main platform reported. Digital SGs delivered

via non–virtual reality (VR) platforms were most common
(14/24, 58%), followed by computer simulation games (n=74,
29%), immersive VR simulations (n=2, 8%), and role-playing
games (n=1, 4%). Scenario-based tasks and decision points
were reported in 20 (83%) studies, as were points, badges,
and/or leaderboards (n=20, 83%). Immediate feedback was
reported in 12 (50%) studies, whereas levels or progression
or unlocking (n=4, 17%) and team-based or collaborative play
(n=3, 13%) were less frequently reported (Table 2). Figure
2 provides a visual representation of the data summarized in
Table 2, illustrating how the reported game design mechanics
are distributed across delivery formats.

Table 2. Delivery format and key game design mechanics of serious games used in nursing education (N=24)a.
Characteristic Studies, n (%)
Delivery format
  Computer simulation game 7 (29)
  Immersive VRb simulation 2 (8)
  Role-playing game 1 (4)
  Digital SGc (non-VR) 14 (58)
Key game design mechanics
  Scenario-based tasks or decision points 20 (83)
  Points, badges, and/or leaderboards 20 (83)
  Immediate feedback 12 (50)
  Levels or progression or unlocking 4 (17)
  Team-based or collaborative play 3 (13)

aOne study may contribute to multiple design mechanics; scenario-based tasks or decision points were coded when studies explicitly described
case-based scenarios and learner choices affecting task progression or responses; points, badges, and/or leaderboards indicate reporting of 1 or more
of these mechanics; and levels or progression or unlocking indicate an explicit staged progression or unlocking pathway.
bVR: virtual reality.
cSG: serious game.
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Figure 2. Distribution of key game design mechanics by serious game (SG) delivery format in nursing education studies. VR: virtual reality.

Nursing Course Categories and Supported
Topics
SG-supported learning was predominantly used in skills-
based courses, with additional implementation observed
in specialty nursing areas. Across the 24 included stud-
ies, SG-supported learning activities were most commonly
implemented in fundamentals and skills training courses
(7/24, 29%), followed by adult nursing and medical-sur-
gical courses (n=6, 25%). Fundamentals and skills train-
ing applications focused on core procedural competencies
such as cardiopulmonary resuscitation and life support, safe
transfusion management, and intramuscular injection skills
training. Adult nursing applications covered medical-surgical

topics including electrocardiogram interpretation, chronic
disease care, symptom recognition and management in acute
heart failure, tracheostomy care, early warning and recogni-
tion of postoperative hip bleeding, and diabetic ketoacido-
sis care. Pediatric nursing and community or primary care
nursing were each represented by 3 (13%) studies address-
ing pediatric assessment or care topics and community-orien-
ted competencies such as nurse-patient communication and
environmental risk assessment. Critical care nursing was
represented by 2 (8%) studies, while maternity or neonatal
nursing, emergency care, and foundational sciences were each
represented by 1 (4%) study. Table 3 summarizes the course
categories and topics addressed.

Table 3. Course categories and nursing courses or topics supported by serious games (SGs; N=24)a.
Course category Studies, n (%) Nursing courses or topics supported by SGs
Fundamental or skills training 7 (29) • Cardiopulmonary resuscitation training

• Basic and advanced life support training
• Safe transfusion management
• Intramuscular injection skills training

Adult nursing (medical-surgical) 6 (25) • Electrocardiogram interpretation
• Care of patients with chronic diseases
• Identification and care of acute heart failure symptoms
• Nursing care of patients with tracheostomies
• Early warning and recognition of postoperative hip bleeding
• Nursing care of patients with diabetic ketoacidosis

Pediatric nursing 3 (13) • Clinical assessment of respiratory problems in premature infants
• Nursing care of children after appendectomy
• Teaching pediatric respiratory system knowledge

Maternity or neonatal nursing 1 (4) • Neonatal cardiopulmonary resuscitation training
Community or primary care nursing 3 (13) • Nurse-patient communication

• Community and public health nursing competencies training
• Risk assessment of the living environments of older adults
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Course category Studies, n (%) Nursing courses or topics supported by SGs
Emergency care 1 (4) • Team collaboration in the emergency department
Critical care nursing 2 (8) • Assessment of critical care nursing skills

• Analysis of pneumonia complicated by sepsis
Foundational sciences 1 (4) • Pathophysiology teaching

aEach study was assigned to 1 primary course category based on the main educational setting or course described by the authors; course labels were
harmonized across studies into common nursing curriculum modules.

Evidence Gap Map Across Course Categories
and Outcome Domains
Of the 24 included studies, outcome domains and measure-
ment approaches were unevenly distributed, revealing several
clear evidence gaps. Knowledge was the most frequently
assessed outcome, reported in 16 (67%) studies using tests.
Skills were assessed in 10 (42%) studies, including 3 (13%)
studies using tests and 7 (29%) studies using checklists.
Attitudes were measured in 8 (33%) studies using scales,
and engagement or usability in 13 (54%) studies, also mainly
using scales. By contrast, use metrics were reported in only
1 (4%) study, limited to backend interaction data such as
frequency of use and time spent, indicating a substantial lack
of evidence on how learners actually use SGs in practice.
A total of 2 (8%) qualitative studies did not report specific

quantitative outcome measures, further suggesting limited
evidence on learners’ experiences outside narrative accounts
(Table 4). The evidence gap map (Figure 3) showed that
existing studies were concentrated in fundamentals or skills
training and adult nursing, whereas maternity or neonatal
nursing, emergency care, critical care nursing, and foun-
dational sciences were represented by very few studies.
Across outcome domains, the evidence was heavily weighted
toward knowledge and, to a lesser extent, skills and engage-
ment or usability, while attitudes, use patterns, and qualita-
tive experience-related outcomes were comparatively sparse.
Overall, the main evidence gaps lay in underrepresented
course categories and in the limited assessment of imple-
mentation-related and experience-related outcomes beyond
knowledge-based evaluation.

Table 4. Outcome domains, measurement types, and corresponding studies across included studies (N=24)a.
Outcome domain Measurement type Studies, n (%) Included studies
Knowledge Test 16 (67) [29-36,38-42,44-46]
Skills Test 3 (13) [27,32,37]

Checklist 7 (29) [29,33-36,44,45]
Attitudes Scale 8 (33) [23,28,31,32,40,41,43,45]

Use metrics 1 (4) [30]
Engagement or usability Scale 13 (54) [23,24,27,28,31-33,37,39-41,45,

46]
Not reported —b 2 (8) [25,26]

aUse metrics refer to backend use data of user interaction or engagement (eg, frequency of use and time spent). Not reported means that studies did
not report specific outcome measurements due to their qualitative design.
bNot applicable.
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Figure 3. Evidence gap map of serious game studies in nursing education by course category and outcome domain.

Critical Appraisal
Methodological quality was assessed using design-appropri-
ate JBI critical appraisal tools and the mixed methods
appraisal tool (Multimedia Appendix 4). Overall, of the
24 studies, 19 met at least 75% of appraisal criteria, mean-
ing they satisfied three-quarters or more of the applicable
checklist items for their study design, with relatively few
items rated as “no” or “unclear.” By study design, 7 out of
8 randomized controlled trials and 8 out of 10 quasi-experi-
mental studies met at least 75% of criteria, compared with
1 out of 2 qualitative studies and 3 out of 4 mixed meth-
ods studies. Across designs, the most frequent limitations
or unclear reporting concerned internal validity items and
reporting transparency, which may constrain confidence in
longer-term outcomes and implementation-related inferences.

Discussion
Principal Findings
This scoping review mapped the characteristics, curricular
distribution, and outcome evaluation of SGs in nursing
education and identified several important gaps in the existing
evidence base. The literature was concentrated in practice-ori-
ented areas, particularly skills training and adult nursing, and
most commonly evaluated knowledge, skills, and learner-
reported engagement or usability. By contrast, instructional
rationale, implementation context, objective use data, and
outcomes beyond the immediate postintervention period were

infrequently reported. These findings suggest that SGs are
currently used primarily as supplementary tools for practice-
oriented learning in nursing education, while the uneven
distribution of evidence and limited reporting constrain more
robust inferences about their educational function, contextual
suitability, and broader implementation.

Geographic concentration of the literature was another
notable pattern in this review. One plausible explanation
is that the development and evaluation of SGs require
resources that are unevenly distributed across settings, such
as reliable connectivity, access to appropriate devices, and
technical support for deployment and data management [47-
49]. Institutional capacity may also play a role in determining
whether SGs can be integrated into teaching and assessment
workflows and evaluated with sufficient rigor for publica-
tion [50]. Although this review was not designed to test
these explanations directly, the geographic concentration of
studies in better-resourced contexts suggests that nursing
programs with fewer resources may be underrepresented in
the published literature. This has implications for both the
generalizability and equity of the findings and emphasizes
the need for clearer reporting of implementation conditions,
resource barriers, and local adaptations.

A recurring issue in the literature was that studies
often described game features more clearly than the underly-
ing educational logic. While many studies reported visi-
ble features such as scenario-based decision points and
reward structures, fewer clearly articulated the instructional
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rationale behind these features or explained how feedback and
progression were designed to support learning [18]. This lack
of clarity weakens the interpretation of findings. In educa-
tional terms, the value of SGs lies not just in their digital
or game-based format but in whether they support repeated
practice, provide timely feedback, and calibrate challenge to
maintain learner engagement while enhancing competence
[17]. These principles align with experiential learning and
self-determination theories, which suggest that short-term
improvements in motivation, self-efficacy, and persistence
are achievable [51]. However, the studies included in this
review rarely specified these mechanisms in testable ways.
As a result, it is difficult to determine which components
of SG design are most effective in driving learning gains.
Future research would benefit from moving beyond platform
labels and providing more detailed descriptions of mechanics,
feedback processes, progression rules, and the pedagogical
assumptions linking these features to learning outcomes. This
is particularly important given that different platforms (eg,
mobile, web, and VR) may be more suitable for different
educational goals: low-cost web or mobile formats may be
more feasible in resource-limited settings, while immersive
VR may be better suited for psychomotor training or spatial
interaction when time, technical support, and usability allow
[52,53].

The curricular pattern identified in this review also
revealed significant trends. SG applications were predomi-
nantly clustered in skills training and adult nursing, which
aligns with learning goals that are easier to operationalize
through rules, cues, branching decisions, and feedback loops
[18,19]. These game mechanics are well suited to practice-
based learning, providing opportunities for repetition and
error recovery [18,19]. In contrast, theory-heavy content
requires more explicit conceptual scaffolding and progression
structures that support abstraction, integration, and reflective
reasoning [54]. Without such scaffolding, theoretical content
risks being reduced to quiz-like gamification rather than
facilitating deeper learning [18]. Additionally, the availabil-
ity of commercially available products and off-the-shelf
training modules may have influenced the prevalence of
procedural training, as skill acquisition is easier to measure
than conceptual understanding [55]. These patterns suggest
that SGs are most effective when they offer educationally
distinctive features such as safe repetition, exposure to rare
or high-risk situations, or dynamic decision-making envi-
ronments, rather than simply replicating traditional lecture
content or assessments in a game format [42]. However, there
is considerable potential to expand SG applications into more
complex competencies such as clinical reasoning, commu-
nication, interprofessional collaboration, and patient safety
habits [24,39]. Team-based simulation research supports the
potential for improving teamwork and leadership in dynamic
care environments, but these outcomes will require mechan-
ics that foster coordination, communication, and shared
situational awareness [56].

The way outcomes were measured also shaped the
conclusions that could be drawn from the studies. Most
studies relied on knowledge tests or learner-reported

experiences, which are common in short-course evaluations
[20]. While these measures provide useful insights into
immediate educational effects, they do not capture sustained
learning, transfer to clinical performance, or the mechanisms
driving these effects [39]. This limitation is particularly
evident in studies that lacked standardized measurement
tools or sufficient follow-up, raising concerns about novelty
effects or short-term gains. The predominance of quasi-exper-
imental designs and small sample sizes further complicates
the interpretation of findings [32,46]. A major gap in the
literature is the lack of objective use data such as time on
task, frequency of play, progression, or error patterns [57,58].
Without these indicators, it is difficult to explore dose-
response relationships, evaluate which aspects of gameplay
are most impactful, or understand how learners engage with
SGs [59]. This limitation is critical, as the effectiveness of
SGs relies on learners’ interaction with the game, not just the
design itself. When properly captured, gameplay data could
provide valuable insights into decision-making processes,
feedback uptake, and error recovery; however, this potential
remains largely untapped.

These patterns highlight several priorities for future
research. Development, implementation, and evaluation of
SGs should be treated as interconnected tasks rather than
separate phases. SGs are unlikely to produce meaningful
results if learning objectives are not clearly defined, usability
is not sufficiently tested, or delivery conditions are mis-
aligned with the curriculum [19]. A more robust approach
would begin with clear articulation of learning goals and
contextual constraints, followed by an explicit linking of
those goals to game mechanics, feedback logic, and pro-
gression design. Iterative user-centered refinement is also
essential, particularly where usability or acceptability may
influence uptake. Evaluation should extend beyond short-term
effectiveness, incorporating indicators such as acceptability,
satisfaction, perceived usefulness, usability, adoption, and
engagement [60,61]. Objective use metrics are particularly
important to assess dose, fidelity, and mechanisms. Where
feasible, longer-term outcomes such as retention, transfer to
practice, cost-effectiveness, and equity-related effects should
be included to better inform adoption decisions across diverse
nursing programs [62,63].
Limitations
This review has several limitations. First, only studies
published in Chinese or English were included, and relevant
evidence in other languages may have been missed. Second,
gray literature and unpublished work were not included,
and some SGs are privately developed with limited disclo-
sure of development and evaluation details. Third, substan-
tial heterogeneity in interventions and outcome measures,
together with short follow-up and limited reporting of
use data, constrained comparability and precluded quantita-
tive synthesis. Finally, incomplete reporting of implementa-
tion context and reliance on self-report or nonstandardized
measures limit reproducibility and warrant caution when
interpreting improved learner experience as competence
gains.
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Conclusions
This review extends earlier work on SGs in nursing education
by mapping the evidence across curricular areas, interven-
tion reporting, and outcome assessment, rather than focusing
mainly on effectiveness or specific formats. The available
evidence is concentrated in practice-oriented topics, while
important gaps remain in underrepresented course areas,
intervention description, follow-up assessment, and objective
use data. Together, these findings offer a clearer picture of

how SGs are being studied in nursing education and where
stronger evidence is still needed. They may inform curric-
ulum planning, support more targeted use of SGs in skills-
based and clinical training, and guide decisions about design,
implementation, and evaluation in real educational settings.
Future studies should describe interventions more clearly
and assess implementation and longer-term outcomes more
consistently.
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