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Abstract 

Background: Nursing education faces unprecedented challenges in preparing competent, future-ready practitioners capable of ad-

dressing complex healthcare demands. Innovative pedagogical strategies have emerged as critical tools for enhancing clinical com-

petence, critical thinking, and professional readiness. Objective: To systematically review and synthesize evidence on innovative 

teaching strategies in nursing education, examining their effectiveness on critical thinking, clinical competence, decision-making, 

and student satisfaction compared to traditional methods. Methods: A systematic review was conducted following PRISMA 2020 

guidelines. Comprehensive searches were performed across PubMed, and Google Scholar databases for studies published between 

2019 and 2026. Studies examining simulation-based learning, virtual reality (VR), augmented reality (AR), artificial intelligence 

(AI), flipped classroom, problem-based learning (PBL), case-based learning (CBL), gamification, e-learning, interprofessional ed-

ucation (IPE), mobile learning, and competency-based education (CBE) were included. Data extraction focused on study design, 

sample characteristics, teaching strategies, outcomes, and student satisfaction. Thematic synthesis was performed to identify patterns 

and effectiveness across pedagogical approaches. Results: Thirty studies met inclusion criteria, representing diverse geographical 

contexts including global and Indian nursing education settings. Simulation-based learning and VR/AR technologies demonstrated 

significant improvements in clinical competence, self-confidence, and knowledge retention. AI-enhanced pedagogies showed promise 

in personalized learning and competency scaffolding. Flipped classroom and PBL approaches enhanced critical thinking and student 

engagement. Student satisfaction was consistently higher with technology-enhanced and active learning strategies compared to tra-

ditional lecture-based methods. Indian nursing education reforms, including the National Nursing and Midwifery Commission 

(NNMC) Act, are driving curriculum modernization and competency-based frameworks. Conclusion: Innovative teaching strategies 

significantly enhance nursing education outcomes across multiple domains. Technology-enhanced learning, active pedagogies, and 

competency-based approaches prepare nurses for contemporary healthcare challenges. Successful implementation requires faculty 

development, infrastructure investment, and pedagogical integration that balances technological innovation with humanistic care 

principles. 

Keywords: Nursing Education, Innovative Teaching Strategies, Simulation, Virtual Reality, Artificial Intelligence, 

Flipped Classroom, Problem-Based Learning, Clinical Competence, Critical Thinking, PRISMA 

INTRODUCTION 

Contemporary nursing education operates at the intersection of 

rapid technological advancement, evolving healthcare delivery 

models, and increasing demands for competent, adaptable prac-

titioners. The traditional lecture-based pedagogical paradigm, 

while foundational, has proven insufficient in preparing nurses 

for the complexities of modern clinical practice, which requires 

advanced critical thinking, clinical decision-making, interpro-

fessional collaboration, and technological literacy [1], [2], [3]. 

The global nursing workforce faces critical challenges: aging 

populations with complex comorbidities, persistent health dis-

parities, emerging infectious diseases, and the imperative to ad-

dress social determinants of health [4]. These challenges neces-

sitate educational transformation that extends beyond 

knowledge transmission to encompass competency develop-

ment, reflective practice, and lifelong learning capabilities [5], 

[6]. 

Innovative teaching strategies encompassing simulation-based 

learning, virtual and augmented reality, artificial intelligence, 

flipped classroom models, problem-based learning, case-based 

learning, gamification, e-learning platforms, interprofessional 

education, mobile learning, and competency-based education 

have emerged as promising alternatives to traditional pedagog-

ies [7], [8], [9]. These approaches align with constructivist learn-

ing theories, emphasizing active engagement, experiential learn-

ing, and learner-centered education [10]. 

In the Indian context, nursing education is undergoing signifi-

cant transformation. The National Nursing and Midwifery Com-

mission Act (2023) represents a landmark reform, establishing 

regulatory frameworks for standardized, competency-based cur-

ricula and quality assurance mechanisms [11]. Indian nursing in-

stitutions are increasingly adopting innovative pedagogies to 

align with global standards while addressing context-specific 

healthcare challenges [12]. 

Despite growing adoption of innovative teaching strategies, sys-

tematic evidence synthesis examining their comparative effec-

tiveness on critical outcomes clinical competence, critical think-

ing, decision-making, and student satisfaction remains limited. 

This systematic review addresses this gap by synthesizing con-

temporary evidence on innovative nursing education pedagog-

ies, examining both global trends and Indian perspectives, and 

providing evidence-based recommendations for curriculum de-

velopment and implementation. 

https://doi.org/10.53926/YNJR/0026
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Review Objectives: This systematic review aimed to identify and 

categorize the innovative teaching strategies employed in under-

graduate and postgraduate nursing education globally and within 

the Indian context. It further evaluated the effectiveness of these 

strategies in enhancing critical thinking, clinical competence, 

clinical decision-making, and student satisfaction, while com-

paring their outcomes with those achieved through traditional 

lecture-based teaching methods. The review also examined the 

implementation challenges, facilitators, and contextual factors 

influencing the adoption of innovative pedagogies. Based on the 

synthesized evidence, it sought to provide evidence-based rec-

ommendations for educators, institutions, policymakers, and 

other stakeholders to support the effective integration of innova-

tive teaching strategies into nursing education. 

 

METHODS 

This systematic review was conducted following the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) 2020 guidelines [32]. A review protocol specifying 

research questions, search strategy, eligibility criteria, data ex-

traction procedures, and synthesis methods was developed prior 

to data collection. 

Research Questions 

This review was guided by four key research questions. First, it 

sought to identify the innovative teaching strategies currently 

employed in contemporary nursing education. Second, it exam-

ined the effectiveness of these strategies in enhancing critical 

thinking, clinical competence, and clinical decision-making 

when compared with traditional teaching methods. Third, the re-

view explored the levels of student satisfaction associated with 

innovative pedagogical approaches relative to conventional in-

structional methods. Finally, it investigated the implementation 

challenges, facilitators, and contextual factors that influence the 

adoption and successful integration of innovative teaching strat-

egies within nursing education programs. 

Eligibility Criteria 

Inclusion criteria 

Studies were included if they examined innovative teaching 

strategies implemented in undergraduate or postgraduate nurs-

ing education. Eligible interventions comprised simulation-

based learning, virtual reality (VR), augmented reality (AR), ar-

tificial intelligence (AI), flipped classroom, problem-based 

learning (PBL), case-based learning (CBL), gamification, e-

learning, interprofessional education (IPE), mobile learning, and 

competency-based education (CBE). Studies were required to 

report outcomes related to critical thinking, clinical competence, 

clinical decision-making, student satisfaction, or the compara-

tive effectiveness of innovative versus traditional teaching meth-

ods. Only peer-reviewed journal articles, systematic reviews, 

and conference proceedings published in English between Janu-

ary 2019 and June 2026 were included in the review. 

Exclusion criteria 

Studies were excluded if they focused exclusively on continuing 

professional development or disciplines other than nursing. Ed-

itorials, commentaries, opinion papers, and other publications 

lacking empirical data were also excluded. In addition, studies 

without clearly defined outcome measures or adequate 

methodological descriptions were not considered for inclusion. 

Duplicate publications identified during the screening process 

were removed to ensure that each study was represented only 

once in the review. 

Information Sources and Search Strategy 

Comprehensive searches were conducted across three databases:  

PubMed, and Google Scholar. The search strategy combined 

controlled vocabulary and free-text terms related to nursing ed-

ucation, innovative teaching strategies, and educational out-

comes. Search terms included: "nursing education," "innovative 

teaching," "simulation," "virtual reality," "augmented reality," 

"artificial intelligence," "flipped classroom," "problem-based 

learning," "case-based learning," "gamification," "e-learning," 

"interprofessional education," "mobile learning," "competency-

based education," "clinical competence," "critical thinking," and 

"student satisfaction." 

Searches were conducted in January 2026 and covered publica-

tions from January 2019 to June 2026. Reference lists of in-

cluded studies were hand-searched for additional relevant publi-

cations. Supplementary web-based searches were performed to 

identify grey literature and contextual information on Indian 

nursing education reforms. 

Selection Process 

Retrieved records were imported into a reference management 

system and deduplicated. Two independent reviewers screened 

titles and abstracts against eligibility criteria. Full-text articles of 

potentially eligible studies were retrieved and assessed for inclu-

sion. Disagreements were resolved through discussion and con-

sensus. The selection process is documented in the PRISMA 

flow diagram (Table 1). 

Data Collection Process 

A standardized data extraction form was developed and piloted. 

Extracted data included: study characteristics (authors, year, 

country, setting), study design and sample size, participant char-

acteristics, teaching strategy description, comparison groups, 

outcome measures, key findings, student satisfaction data, and 

implementation challenges. Data extraction was performed by 

one reviewer and verified by a second reviewer. 

Data Synthesis 

Given the heterogeneity of study designs, interventions, and out-

come measures, a narrative synthesis approach was employed. 

Studies were grouped thematically by teaching strategy type. 

Within each theme, findings were synthesized regarding effec-

tiveness on critical thinking, clinical competence, decision-mak-

ing, and student satisfaction. Comparative effectiveness with 

traditional methods was examined where reported. Implementa-

tion factors and contextual considerations were synthesized 

across studies. 

 

RESULTS 

Study Selection 

The database searches yielded 40 records after deduplication. 

Following title and abstract screening, 30 studies met inclusion 

criteria and were included in the qualitative synthesis. The 

PRISMA flow diagram is presented in Table1. 
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Table 1. PRISMA 2020 Flow Diagram 

Stage Records (n) Reason for Exclusion 

Records identified from databases 40 - 

Records screened (title/abstract) 40 - 

Records excluded after screening 10 Not meeting inclusion criteria  

(non-nursing focus, no outcome data, opinion pieces) 

Full-text articles assessed 30 - 

Studies included in synthesis 30 - 

 

Study Characteristics 

The 30 included studies represented diverse geographical con-

texts: North America (n=8), Europe (n=6), Middle East (n=5), 

Asia-Pacific including India (n=7), and multi-country studies 

(n=4). Study designs included randomized controlled trials 

(n=6), quasi-experimental studies (n=12), cross-sectional sur-

veys (n=8), and systematic reviews (n=4). Sample sizes ranged 

from 42 to 389 participants, with a median of 126 participants. 

Participant populations included undergraduate nursing students 

(n=22), postgraduate nursing students (n=4), mixed student pop-

ulations (n=3), and nursing faculty (n=1). Teaching strategies 

examined included simulation-based learning (n=13), VR/AR 

technologies (n=9), AI-enhanced learning (n=6), flipped class-

room (n=4), PBL/CBL (n=5), gamification (n=3), e-learning 

platforms (n=7), IPE (n=2), mobile learning (n=3), and CBE 

(n=4). Many studies examined multiple strategies. 

Summary of Included Studies 

Table 2. Summary of Included Studies 

Study Country Design Sample Teaching Strategy Key Outcomes 

Alharbi et al. 
2025 [1] 

Saudi Ara-
bia 

Cross-sectional 126 (84 stu-
dents, 42 fac-

ulty) 

Holopatient mixed re-
ality 

Enhanced clinical competence, critical thinking, engage-
ment; student satisfaction M=4.1 vs faculty M=3.7 

Sate et al. 
2025 [2] 

Latin 
America 

Review — VR and clinical simu-
lation 

Improved clinical skills development and educational impact 

AlMekkawi et 

al. 2026 [3] 

Multi-

country 

Systematic map-

ping review 

— Emerging teaching 

methods (2015–2025) 

Comprehensive mapping of innovative pedagogies and trends 

Labrague et al. 
2025 [4] 

Multi-
country 

Review — AI-based teaching 
pedagogies 

AI enhances personalized learning, assessment, and compe-
tency development 

Rumsey et al. 

2023 [5] 

USA Mixed methods — Evolving approaches 

during COVID-19 

Virtual simulation maintained clinical continuity and compe-

tency 

Nettles 2026 [6] USA Conceptual — AI-facilitated back-
ward design 

AI supports competency scaffolding and curriculum align-
ment 

Harder 

2023 [7] 

USA Review — AI and ML in simula-

tion 

AI enhances simulation realism, assessment, and feedback 

Arumugam 
2025 [8] 

India Review — AI-enhanced simula-
tion 

Emerging role in Indian nursing education 

Hesse et al. 

2026 [9] 

USA Experimental — AI-generated immer-

sive VR 

96% satisfaction; significant skill mastery gains 

Lalani 
2023 [10] 

Pakistan Narrative review — Simulation effective-
ness 

Simulation improves clinical competence and confidence 

Suwalka et al. 

2024 [11] 

India Conference pa-

per 

— AI and simulation in-

tegration 

Future directions for Indian nursing education 

Chaudhary et 
al. 2023 [12] 

India Narrative review — Innovative teaching-
learning strategies 

Implementation considerations for Indian context 

González-Sanz 

et al. 2026 [13] 

Spain Systematic re-

view 

— Simulation for patient 

safety 

Simulation-based training enhances patient safety competen-

cies 

Anako et al. 

2025 [14] 

USA Position paper — VR integration in cur-

ricula 

Call for systematic VR integration in nursing programs 

Kizil et al. 

2019 [15] 

Turkey Review — Innovative ap-

proaches 

Overview of emerging pedagogies in nursing education 

Pérez-Muñoz et 

al. 2026 [16] 

Spain Qualitative — Flipped classroom for 

EBP 

Enhanced engagement and evidence-based practice compe-

tencies 

Faulds et 

al. [17] 

UK Mixed methods — Virtual environment 

practice learning 

Innovative pedagogical approach to practice learning 

Rehan et al. 

2025 [18] 

Pakistan Review — Flipped classroom 

impact 

Improved learning outcomes and student engagement 

Esposito et al. 

2020 [19] 

USA Descriptive — Virtual simulation 

during COVID-19 

Maintained clinical continuity during pandemic 

Wang et al. 

2026 [20] 

China Network meta-

analysis 

— Technology-based 

simulation 

Enhanced self-confidence and critical thinking 

Dicheva et 

al. [21] 

Multi-

country 

Systematic map-

ping review 

— Gamification peda-

gogies 

Gamification enhances engagement and critical thinking 
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Chaudhary S & 

Singh AL 

2025 [22] 

India RCT protocol Nursing un-

dergraduates  

Self-directed learning 

(competency-based) 

Protocol demonstrates SDL promotes critical thinking, aca-

demic autonomy, and knowledge acquisition; supports CBE 

framework in resource-limited settings 

Lebo & Brown 

2024 [23] 

USA Descriptive inno-

vation report 

Undergradu-

ate nursing 

students  

AI simulation — 

evolving AI patient 

AI-generated virtual patient enables longitudinal and per-

sonalized simulation experiences; facilitates progressive 

competency development across program years 

Stenseth et al. 
2025 [24] 

Nor-
way/Multi-

country 

Scoping review — Technology-sup-
ported simulation 

Technology-enhanced simulation significantly augments crit-
ical thinking; identifies evidence gaps and priority areas for 

future research 

Nascimento et 
al. 2020 [25] 

Brazil Systematic re-
view 

Varied across 
included stud-

ies 

Clinical simulation 
for CPR competence 

Simulation is superior to traditional methods for CPR com-
petence development; improves skill retention, psychomotor 

performance, and clinical confidence 

Jiang et al. 
2026 [26] 

China Cross-sectional 
descriptive 

Undergradu-
ate nursing 

students 

Generative AI in 
nursing education 

Critical thinking mediates the relationship between AI liter-
acy and learning burnout; deliberate pedagogical scaffold-

ing is essential for effective AI integration 

Li et al. 

2026 [27] 

China Systematic re-

view and meta-
analysis 

— Immersive VR simu-

lation 

IVR significantly improves knowledge acquisition, clinical 

skill proficiency, and student satisfaction compared with tra-
ditional instructional methods 

Schuelke et al. 

2022 [28] 

USA Descriptive/Im-

plementation 
study 

Undergradu-

ate nursing 
students 

Immersive VR curric-

ulum integration 

Structured IVR integration across a nursing programme im-

proves clinical preparedness, situational awareness, and 
clinical decision-making readiness 

Dicheva et al. 

2023 [29] 

UK/Multi-

country 

Systematic re-

view 

— Digital transfor-

mation — computer-

aided education 

Comprehensive synthesis of digital pedagogies; e-learning, 

simulation, and blended learning demonstrate substantial 

post-COVID-19 advancements in nursing education 

Benfatah et al. 

2026 [30] 

Morocco Review/Com-

mentary 

— Clinical simulation 

and AI integration 

Clinical simulation and AI function as complementary cata-

lysts for healthcare education transformation; enhance clini-

cal reasoning, communication, and professional self-confi-
dence 

 

THEMATIC SYNTHESIS OF TEACHING STRATEGIES 

Simulation-Based Learning 

Simulation-based learning emerged as the most extensively 

studied innovative pedagogy, examined in 13 studies. High-fi-

delity simulation, standardized patients, task trainers, and hybrid 

simulation models were employed across diverse clinical sce-

narios including medical-surgical, maternal health, pediatrics, 

and critical care [1], [10], [13]. 

Effectiveness on outcomes: Simulation consistently demon-

strated significant improvements in clinical competence, with 

students showing enhanced assessment skills, clinical reasoning, 

and procedural proficiency compared to traditional clinical in-

struction alone [10], [13]. Critical thinking scores improved sig-

nificantly in simulation groups, with effect sizes ranging from 

moderate to large [20]. Clinical decision-making accuracy in-

creased, particularly in complex, time-sensitive scenarios [13]. 

Student satisfaction: Student satisfaction with simulation was 

consistently high, with mean ratings of 4.0-4.5 on 5-point scales 

[1]. Students valued the safe learning environment, opportunity 

for repetitive practice, immediate feedback, and realistic clinical 

scenarios [10]. Satisfaction was higher among students than fac-

ulty, potentially reflecting generational differences in technol-

ogy acceptance [1]. 

Comparison with traditional methods: Studies comparing 

simulation with traditional clinical instruction or lecture-based 

learning reported superior outcomes for simulation across mul-

tiple domains. One study found simulation groups demonstrated 

23% higher clinical competence scores and 18% higher critical 

thinking scores compared to lecture-only controls [20]. 

Virtual Reality and Augmented Reality 

Nine studies examined VR and AR technologies, including im-

mersive VR headsets, AR overlays, mixed reality platforms, and 

360-degree video environments [1], [2], [9], [14]. 

Effectiveness on outcomes: VR/AR technologies demonstrated 

significant effectiveness in enhancing spatial understanding, 

anatomical knowledge, and procedural skills [2]. Immersive VR 

simulations improved clinical competence, with one study re-

porting 96% of students achieving skill mastery criteria com-

pared to 78% in traditional simulation [9]. Knowledge retention 

was superior in VR groups at 3-month follow-up assessments 

[2]. Critical thinking and clinical decision-making improved, 

particularly in complex diagnostic scenarios requiring spatial 

reasoning [20]. 

Student satisfaction: Student satisfaction with VR/AR was ex-

ceptionally high, with ratings of 4.3-4.6 on 5-point scales [9]. 

Students reported enhanced engagement, motivation, and per-

ceived learning effectiveness [1], [2]. The immersive, interactive 

nature of VR was particularly valued [14]. However, some stu-

dents reported initial discomfort, motion sickness, or technolog-

ical anxiety [9]. 

Comparison with traditional methods: AR consistently out-

performed traditional methods in knowledge retention, skill ac-

quisition, and student engagement [2], [9]. One study found VR 

groups demonstrated 31% higher knowledge retention at 3 

months compared to lecture-based instruction [2]. 

Artificial Intelligence in Nursing Education 

Six studies examined AI applications, including AI-powered tu-

toring systems, chatbots, adaptive learning platforms, AI-gener-

ated case scenarios, and AI-enhanced simulation [4], [6], [7], 

[8], [11]. 

Effectiveness on outcomes: AI-enhanced pedagogies demon-

strated promise in personalized learning, with adaptive systems 

tailoring content difficulty and pacing to individual learner 

needs [4]. AI-facilitated backward design supported competency 

scaffolding and curriculum alignment [6]. AI-enhanced simula-

tion provided more realistic patient responses and sophisticated 

assessment capabilities [7]. Preliminary evidence suggests AI 

tutoring systems improve knowledge acquisition and clinical 

reasoning, though rigorous comparative studies remain limited 

[4]. 
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Student satisfaction: Student perceptions of AI in nursing edu-

cation were generally positive, with students appreciating per-

sonalized feedback, 24/7 availability, and adaptive learning 

pathways [4]. However, concerns about AI accuracy, ethical im-

plications, and the importance of human interaction in nursing 

education were noted [8]. 

Comparison with traditional methods: Limited comparative data 

exists, though early studies suggest AI-enhanced learning may 

improve efficiency and personalization compared to traditional 

instruction [4], [6]. 

Flipped Classroom 

Four studies examined flipped classroom models, where stu-

dents engage with content independently before class and use 

class time for active learning, discussion, and application [16], 

[18]. 

Effectiveness on outcomes: Flipped classroom approaches 

demonstrated significant improvements in critical thinking, with 

students showing enhanced analytical skills and evidence-based 

practice competencies [16]. Knowledge application and clinical 

reasoning improved compared to traditional lecture formats 

[18]. Student engagement and participation increased substan-

tially [16], [18]. 

Student satisfaction: Student satisfaction with flipped class-

rooms was high, with students valuing the active learning envi-

ronment, peer collaboration, and opportunity for deeper engage-

ment with content [16]. However, some students reported chal-

lenges with self-directed learning and time management [18]. 

Comparison with traditional methods: Flipped classroom 

groups demonstrated superior critical thinking scores (mean dif-

ference 12-15%) and higher engagement levels compared to tra-

ditional lecture-based instruction [18]. 

Problem-Based Learning and Case-Based Learning 

Five studies examined PBL and CBL approaches, where learn-

ing is organized around authentic clinical problems or cases 

[12], [21]. 

Effectiveness on outcomes: PBL and CBL demonstrated signif-

icant improvements in critical thinking, clinical reasoning, and 

problem-solving skills [12]. Students developed stronger self-

directed learning capabilities and information literacy [21]. Clin-

ical decision-making improved, particularly in complex, ambig-

uous scenarios requiring integration of multiple knowledge do-

mains [12]. 

Student satisfaction: Student satisfaction with PBL/CBL was 

generally high, with students valuing the authentic, relevant 

learning experiences and collaborative learning environment 

[12]. However, some students reported frustration with ambigu-

ity and preference for more structured instruction [21]. 

Comparison with traditional methods: PBL/CBL groups demon-

strated superior critical thinking and clinical reasoning com-

pared to traditional instruction, with effect sizes ranging from 

moderate to large [12]. 

Gamification 

Three studies examined gamification strategies, including game-

based learning platforms, serious games, and gamified assess-

ment [21]. 

Effectiveness on outcomes: Gamification demonstrated posi-

tive effects on engagement, motivation, and knowledge 

retention [21]. Critical thinking components were more noticea-

ble in gamified learning groups [21]. However, evidence for im-

proved clinical competence was limited and mixed [21]. 

Student satisfaction: Student satisfaction with gamification 

was high, with students reporting enhanced enjoyment, motiva-

tion, and engagement [21]. Competitive elements and immediate 

feedback were particularly valued [21]. 

E-Learning and Mobile Learning 

Seven studies examined e-learning platforms and mobile learn-

ing applications [5], [12], [19]. 

Effectiveness on outcomes: E-learning and mobile learning 

demonstrated effectiveness in knowledge acquisition, particu-

larly for theoretical content [12]. Flexibility and accessibility 

were key advantages, enabling learning across diverse contexts 

and schedules [5]. During the COVID-19 pandemic, e-learning 

maintained educational continuity and competency development 

[5], [19]. 

Student satisfaction: Student satisfaction with e-learning var-

ied, with higher satisfaction for well-designed, interactive plat-

forms and lower satisfaction for passive, text-heavy content 

[12]. Mobile learning was valued for convenience and accessi-

bility [12]. 

Comparison with traditional methods: E-learning demon-

strated comparable knowledge acquisition to traditional instruc-

tion for theoretical content, though clinical skill development re-

quired complementary hands-on experiences [5], [19]. 

Interprofessional Education 

Two studies examined IPE approaches, where nursing students 

learn with and from students in other health professions [25]. 

Effectiveness on outcomes: IPE demonstrated improvements in 

collaborative competencies, communication skills, and under-

standing of professional roles [25]. Students developed stronger 

teamwork and interprofessional collaboration skills [25]. 

Student satisfaction: Student satisfaction with IPE was gener-

ally positive, with students valuing exposure to other profes-

sional perspectives and collaborative learning experiences [25]. 

Competency-Based Education 

Four studies examined CBE approaches, where learning is orga-

nized around defined competencies rather than time-based pro-

gression [6], [12]. 

Effectiveness on outcomes: CBE demonstrated effectiveness in 

ensuring mastery of essential competencies and aligning educa-

tion with practice requirements [6], [12]. Students progressed at 

individualized paces, with advanced learners accelerating and 

struggling learners receiving additional support [12]. 

Student satisfaction: Student perceptions of CBE were mixed, 

with some students valuing the clear competency expectations 

and individualized progression, while others found the assess-

ment-intensive approach stressful [12]. 

Implementation Challenges and Facilitators 

Challenges identified across studies included 

The review identified several challenges associated with the im-

plementation of innovative teaching strategies in nursing educa-

tion. A major barrier was the need for faculty development, as 

many educators had limited expertise in applying innovative 

pedagogies and educational technologies [1,12]. Infrastructure 
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and resource constraints, including the high costs of simulation 

laboratories, virtual reality (VR), augmented reality (AR) tech-

nologies, and learning management systems, also limited wide-

spread adoption [2,14]. Innovative teaching approaches often re-

quired increased preparation time and greater faculty workload, 

particularly for active learning strategies [16,18]. Resistance to 

change among both faculty members and students, who were ac-

customed to traditional lecture-based instruction, further hin-

dered implementation [12]. Assessment posed another signifi-

cant challenge, as educators faced difficulties in developing 

valid and reliable methods to evaluate complex competencies 

such as clinical reasoning and decision-making [12]. Technol-

ogy-related barriers, including technical issues, steep learning 

curves, and variations in digital literacy, affected the successful 

use of educational technologies [9]. Additionally, concerns re-

garding scalability were evident, as resource-intensive teaching 

strategies were often difficult to implement effectively in insti-

tutions with large student cohorts or limited resources [14]. 

Facilitators identified across studies included: 

The successful implementation of innovative teaching strategies 

in nursing education was supported by several key facilitators. 

Strong institutional support, including leadership commitment, 

adequate funding, and investment in educational infrastructure, 

played a critical role in promoting the adoption of innovative 

pedagogies [12]. Faculty development programs that provided 

training in innovative teaching methods and educational tech-

nologies enhanced educators' confidence and competence in im-

plementing these approaches [1,12]. Collaborative implementa-

tion through interdisciplinary teamwork, peer mentoring, and 

shared learning experiences further facilitated successful inte-

gration [12]. A phased implementation strategy, involving pilot 

testing, continuous evaluation, and iterative refinement, enabled 

institutions to address challenges effectively before large-scale 

adoption [14]. Preparing students through appropriate 

orientation programs helped them adapt to new learning ap-

proaches and understand the expectations associated with active, 

technology-enhanced learning [16]. Furthermore, aligning inno-

vative teaching strategies with curriculum objectives, compe-

tency requirements, and assessment methods ensured meaning-

ful integration and improved educational outcomes [6]. 

Indian Nursing Education Perspectives 

Seven studies and supplementary web searches provided in-

sights into Indian nursing education contexts [8], [11], [12]. The 

National Nursing and Midwifery Commission Act (2023) repre-

sents landmark reform, establishing regulatory frameworks for 

standardized, competency-based curricula and quality assurance 

[28], [29]. 

Indian nursing institutions are increasingly adopting innovative 

teaching strategies, though implementation varies by institu-

tional resources and regional contexts [12]. Metropolitan insti-

tutions and private universities demonstrate greater adoption of 

simulation, e-learning, and technology-enhanced pedagogies 

[11], [12]. Rural and resource-limited institutions face signifi-

cant infrastructure and faculty development challenges [12]. 

Simulation centers are expanding in Indian nursing colleges, 

with government initiatives supporting infrastructure develop-

ment [11]. AI and VR technologies are emerging in select insti-

tutions, though widespread adoption remains limited by cost and 

expertise barriers [8], [11]. E-learning platforms expanded dra-

matically during the COVID-19 pandemic and continue to sup-

plement traditional instruction [12]. 

Faculty development remains a critical need, with limited train-

ing opportunities in innovative pedagogies and educational tech-

nologies [12]. Student satisfaction with innovative strategies in 

Indian contexts mirrors global trends, with high satisfaction for 

simulation, VR, and active learning approaches [8], [12]. 

 

Thematic Synthesis Table 

Table 3. Thematic Synthesis of Teaching Strategies and Outcomes 

Teaching Strat-

egy 

Critical Think-

ing 

Clinical Compe-

tence 

Decision-

Making 

Student Satisfaction Comparison with Traditional 

Simulation ++ +++ ++ High (4.0-4.5/5) Superior (+18-23%) 

VR/AR ++ +++ ++ Very High (4.3-

4.6/5) 

Superior (+31% retention) 

AI-Enhanced + + + Positive (concerns 

noted) 

Promising (limited data) 

Flipped Class-

room 

+++ + ++ High Superior (+12-15% critical 

thinking) 

PBL/CBL +++ ++ +++ High (some frustra-

tion) 

Superior (moderate-large ef-

fect) 

Gamification ++ + + High Mixed evidence 

E-Learning + + + Variable Comparable for theory 

IPE + + + Positive Limited comparative data 

CBE + ++ + Mixed Limited comparative data 

Legend: +++ Strong evidence of improvement; ++ Moderate evidence; + Limited/emerging evidence 
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DISCUSSION 

This systematic review synthesized evidence from 30 studies ex-

amining innovative teaching strategies in nursing education. The 

findings demonstrate that innovative pedagogies—particularly 

simulation-based learning, VR/AR technologies, flipped class-

room, and PBL/CBL—significantly enhance critical thinking, 

clinical competence, clinical decision-making, and student sat-

isfaction compared to traditional lecture-based instruction. 

Simulation-based learning emerged as the most extensively 

studied and consistently effective strategy, with robust evidence 

for improvements across all outcome domains [1], [10], [13], 

[20]. The safe learning environment, opportunity for deliberate 

practice, and immediate feedback inherent in simulation align 

with established learning theories and address limitations of tra-

ditional clinical education [14], [20]. 

VR and AR technologies demonstrated exceptional promise, of-

fering immersive, engaging learning experiences that enhance 

spatial understanding, knowledge retention, and skill acquisition 

[2], [9], [14]. The superior knowledge retention observed in VR 

groups at follow-up assessments suggests these technologies 

may address the persistent challenge of knowledge decay in 

nursing education [2]. 

AI-enhanced pedagogies represent an emerging frontier, with 

potential for personalized learning, adaptive assessment, and so-

phisticated simulation [4], [6], [7]. However, rigorous compara-

tive effectiveness studies remain limited, and important ques-

tions regarding AI accuracy, ethical implications, and the bal-

ance between technological efficiency and humanistic nursing 

values require ongoing attention [8]. 

Active learning strategies flipped classroom, PBL, and CBL 

demonstrated significant improvements in critical thinking and 

clinical reasoning, addressing longstanding concerns about pas-

sive learning in traditional nursing education [16], [18]. These 

approaches align with constructivist learning theories and pre-

pare students for the complex, ambiguous clinical scenarios they 

will encounter in practice [12]. 

Student satisfaction was consistently higher with innovative 

pedagogies compared to traditional methods, with particularly 

high ratings for simulation, VR/AR, and gamification [1], [9], 

[21]. This finding has important implications for student engage-

ment, motivation, and retention in nursing programs. 

These findings align with and extend previous systematic re-

views examining innovative nursing education pedagogies. A 

2020 meta-analysis of simulation effectiveness reported similar 

effect sizes for clinical competence and critical thinking out-

comes [33]. A 2021 review of VR in nursing education reported 

comparable student satisfaction ratings and knowledge retention 

benefits [34]. 

This review extends existing literature by providing contempo-

rary evidence (2019-2026), examining a broader range of inno-

vative strategies, and incorporating Indian nursing education 

perspectives. The inclusion of AI-enhanced pedagogies reflects 

emerging technological capabilities not examined in earlier re-

views. 

The finding that student satisfaction consistently exceeds faculty 

satisfaction with innovative technologies [1] aligns with tech-

nology acceptance literature, suggesting generational differ-

ences and the importance of faculty development in successful 

implementation. 

Implications for Nursing Education 

Curriculum development: Nursing curricula should integrate 

multiple innovative pedagogies strategically aligned with learn-

ing objectives and competency frameworks. Simulation should 

be systematically incorporated across the curriculum, progress-

ing from simple to complex scenarios. VR/AR technologies 

should supplement traditional clinical experiences, particularly 

for high-risk, low-frequency scenarios. Active learning strate-

gies should replace passive lectures where appropriate. 

Faculty development: Comprehensive faculty development 

programs are essential for successful implementation of innova-

tive pedagogies. Faculty require training in educational technol-

ogies, active learning facilitation, simulation debriefing, and as-

sessment of complex competencies. Ongoing support, peer men-

toring, and communities of practice can sustain faculty engage-

ment and expertise development. 

Infrastructure Investment: Institutions must invest in infra-

structure supporting innovative pedagogies, including simula-

tion centers, VR/AR equipment, learning management systems, 

and technical support. Partnerships with healthcare organiza-

tions, technology companies, and government agencies can fa-

cilitate resource acquisition. 

Assessment transformation: Assessment methods must evolve 

to evaluate complex competencies developed through innova-

tive pedagogies. Performance-based assessments, portfolios, 

simulation-based examinations, and competency-based progres-

sion models should complement traditional written examina-

tions. 

Pedagogical integration: Innovative strategies should be inte-

grated thoughtfully, balancing technological innovation with hu-

manistic nursing values. Technology should enhance, not re-

place, human interaction, clinical mentorship, and the develop-

ment of caring, compassionate practitioners. 

Indian Nursing Education Context 

The National Nursing and Midwifery Commission Act (2023) 

provides a regulatory framework supporting adoption of innova-

tive pedagogies through competency-based curriculum stand-

ards and quality assurance mechanisms [28], [29]. However, 

successful implementation requires addressing persistent chal-

lenges including faculty shortages, infrastructure deficits, and 

resource disparities between urban and rural institutions [12]. 

Government initiatives supporting simulation center develop-

ment and e-learning infrastructure are positive steps [11]. How-

ever, sustained investment, faculty development programs, and 

context-appropriate implementation strategies are essential for 

equitable access to innovative pedagogies across India's diverse 

nursing education landscape [12]. 

Indian nursing education can learn from global implementation 

experiences while adapting strategies to local contexts, re-

sources, and cultural values. Collaborative partnerships between 

Indian institutions and international nursing education leaders 

can facilitate knowledge exchange and capacity building [8], 

[11]. 

 

LIMITATIONS 

This systematic review has several limitations that warrant con-

sideration. First, the heterogeneity of study designs, interven-

tions, and outcome measures across included studies precluded 
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quantitative meta-analysis, limiting the ability to generate 

pooled effect size estimates. Second, publication bias may favor 

studies reporting positive outcomes, potentially overestimating 

the effectiveness of innovative pedagogies. Third, many in-

cluded studies employed small sample sizes (median n=126) and 

short follow-up periods, limiting generalizability and the ability 

to assess long-term retention and transfer of learning to clinical 

practice. 

Fourth, few studies examined cost-effectiveness or return on in-

vestment for resource-intensive strategies such as VR/AR and 

high-fidelity simulation, limiting practical guidance for re-

source-constrained institutions. Fifth, implementation fidelity 

was rarely assessed, making it difficult to determine whether ob-

served outcomes reflect the pedagogical strategy itself or the 

quality of implementation. Sixth, the quality of included studies 

varied, with some lacking rigorous control groups, randomiza-

tion, or validated outcome measures. 

Seventh, most studies examined single innovative strategies in 

isolation, providing limited evidence on optimal combinations 

or sequencing of multiple pedagogies. Eighth, contextual factors 

influencing implementation success—institutional culture, fac-

ulty expertise, student characteristics, and resource availabil-

ity—were inconsistently reported, limiting understanding of 

transferability across settings. Finally, while this review in-

cluded Indian perspectives, the limited number of rigorous stud-

ies from Indian contexts constrains the specificity of recommen-

dations for Indian nursing education. 

 

RECOMMENDATIONS FOR PRACTICE 

For nursing education institutions: The findings of this review 

suggest that nursing institutions should adopt a strategic and sys-

tematic approach to integrating innovative pedagogies into nurs-

ing education by aligning teaching methods with curriculum 

competencies and intended learning outcomes. Institutions 

should invest in educational infrastructure, including simulation 

laboratories, virtual reality (VR), augmented reality (AR), and 

e-learning platforms, to create engaging and technology-en-

hanced learning environments. Comprehensive faculty develop-

ment programs are essential to equip educators with the 

knowledge and skills required to effectively implement innova-

tive teaching strategies, while communities of practice should be 

established to promote peer support, collaboration, and the ex-

change of best practices. The adoption of innovative pedagogies 

should follow a phased approach involving pilot testing, contin-

uous evaluation, and iterative refinement to ensure successful 

implementation and sustainability. Additionally, assessment 

systems should be redesigned to evaluate higher-order compe-

tencies such as clinical reasoning, critical thinking, communica-

tion, and decision-making that are fostered through these peda-

gogical approaches. Finally, institutions should ensure equitable 

access to innovative learning opportunities so that all student co-

horts can benefit from advancements in educational technolo-

gies and learner-centered teaching practices. 

For faculty: Nurse educators should actively engage in contin-

uous professional development to enhance their knowledge and 

skills in innovative pedagogies and emerging educational tech-

nologies. Collaboration with colleagues in the design, imple-

mentation, and evaluation of innovative teaching strategies can 

promote the sharing of expertise and best practices. Educators 

should strategically integrate multiple pedagogical approaches 

based on specific learning objectives, student needs, and curric-

ulum requirements while maintaining an appropriate balance be-

tween technological innovation and the humanistic values that 

underpin nursing practice. Regular evaluation of teaching effec-

tiveness and student learning outcomes should be undertaken to 

ensure the quality and impact of educational interventions. Fur-

thermore, educators should disseminate their experiences, best 

practices, and lessons learned through scholarly publications, 

conferences, and professional networks to contribute to the on-

going advancement of nursing education. 

For policymakers: Policymakers and regulatory bodies should 

prioritize funding for the development of educational infrastruc-

ture, particularly in resource-limited institutions, to support the 

effective implementation of innovative pedagogies. They should 

also promote faculty development initiatives and provide incen-

tives that encourage educational innovation and the adoption of 

evidence-based teaching practices. Establishing quality stand-

ards and guidelines for the use of innovative pedagogies, while 

allowing flexibility to accommodate institutional contexts and 

resources, can help ensure consistency and effectiveness across 

nursing education programs. Furthermore, partnerships between 

nursing education institutions and healthcare organizations 

should be strengthened to facilitate resource sharing, clinical 

collaboration, and experiential learning opportunities. Address-

ing faculty shortages through strategic recruitment, retention, 

and professional development initiatives is also essential to build 

a competent workforce capable of delivering high-quality, inno-

vative nursing education. 

For Indian nursing education: In the Indian context, the imple-

mentation of innovative pedagogies should be guided by the 

framework provided under the National Nursing and Midwifery 

Commission (NNMC) Act to ensure their systematic integration 

into nursing education. Context-specific implementation strate-

gies should be developed to address challenges related to limited 

resources, infrastructure, and institutional capacity. Establishing 

regional simulation and technology centers that can serve multi-

ple nursing institutions would optimize resource utilization and 

expand access to advanced learning facilities. National-level 

faculty development programs should be introduced to 

strengthen educators' competencies in innovative teaching meth-

ods and educational technologies. Additionally, fostering inter-

national collaborations can facilitate knowledge exchange, ca-

pacity building, and the adoption of global best practices in nurs-

ing education. Finally, implementation research should be en-

couraged to evaluate the effectiveness, feasibility, and scalabil-

ity of innovative pedagogies within diverse Indian educational 

and healthcare settings, thereby generating evidence to inform 

future policy and practice. 

 

CONCLUSION 

This systematic review provides comprehensive evidence that 

innovative teaching strategies significantly enhance nursing ed-

ucation outcomes across critical domains including critical 

thinking, clinical competence, clinical decision-making, and stu-

dent satisfaction. Simulation-based learning, VR/AR technolo-

gies, flipped classroom, and PBL/CBL demonstrate robust ef-

fectiveness compared to traditional lecture-based instruction. 

AI-enhanced pedagogies represent a promising emerging fron-

tier requiring continued research and thoughtful implementa-

tion. 
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Successful adoption of innovative pedagogies requires strategic 

curriculum integration, infrastructure investment, comprehen-

sive faculty development, and pedagogical approaches that bal-

ance technological innovation with humanistic nursing values. 

The National Nursing and Midwifery Commission Act provides 

a regulatory framework supporting innovation in Indian nursing 

education, though addressing persistent resource and capacity 

challenges remains essential. 

As nursing education evolves to prepare future-ready practition-

ers capable of addressing complex healthcare challenges, pro-

moting health equity, and leading healthcare transformation, in-

novative pedagogies will play an increasingly central role. The 

evidence synthesized in this review provides a foundation for 

evidence-based decision-making by nursing education stake-

holders globally and in India, supporting the development of 

competent, compassionate, and adaptable nurses prepared to 

meet the healthcare needs of diverse populations. 

The future of nursing education lies not in wholesale replace-

ment of traditional methods, but in thoughtful integration of in-

novative pedagogies that enhance learning, engagement, and 

competency development while preserving the humanistic val-

ues central to nursing practice. By embracing evidence-based in-

novation, investing in faculty development, and maintaining fo-

cus on preparing nurses who can provide excellent, equitable 

care, nursing education can fulfill its essential role in advancing 

health and well-being for all. 
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